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Fig. 1.

Plate I.
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Fig. 1.â€”General Profile of the Formations of Mississippi, frcjm

(Note.â€”The great apparent thicknes

of projection, which in parti

Pascagoula, to Dwyer's Ferry, Quitman, Marion and Oxford, thence to the Alabama Line, near Walnut Peak P. 0., Tishamingo Co.

s of the Northern Lignitic Group, as exhibited in this section, is owing to the change of direction of the line

runs parallel to the strike of the strata of this group. The dotted space represents the Orange Sand.)

Diagram showing lines of General Profile, Ifig.jl.

Fig. 2.
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jPra iri es

MONROE COUNTY.

Fig. 2.â€”Profile of the surface and stratification of the Cretaceous Formation, from Benela to Sparta, Aberdeen, Athens, Buttahatchie, and State Line.
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FIG. 1. 
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Fw. 1.-General Profile of the Formations of Mississippi, fr~b\ Pascagoula, to Dwyer's Ferry, Quitman, Marion and Oxford, thence to the Alabama Line, near Waluut Peak P . 0., Tishamingo Co: 
. I 

Benela 

(NOTE._:._The great apparent thickne,\s of •he Northern Lignitic Group, as exhibited in this section, is owing to the change of direction of the line 

of projection, which in par1 runs parallel to the strike of the strata of this group. The dotted space represents the Orange Sand.) 

I 

i 

v..,.., .••• ,., '"'~ or Gm=l ~'~ Lll 
I' 

FIG. 2. 

CHICKASAW COUNTY. 

Pater 

Kllgor£< ~.--". . Chac.'- + _, 
• , ~· "-'-"JL ":a.oncne 
: ica~radilu> [ 1 

MONROE COVNTY. 

.iiJ,prdeen 
l'o),J,-(gbco 

. : Athens Bul!uhatdli.e 

f ! I 

~=======~~~~-"': .......... if---:;---······; ................. ,..'.-= ................. ... 1!~==~="'-·''-'-'.:i;'Y..';},O;:,\~=lr .. ,,MhJ}: 

Lime}t;~ne 
;: !! 

EutaW' Croup 

FIG. 2.-Profile of the surface and stratifiell_)ion of the Cretaceous Formation, from Benela to Sparta, Aberdeen, Athens, Buttahatchic, and State Line. 
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PREFACE.

The Report on the Geology and Agriculture of Mississippi

herewith presented to the public, and more especially, to the people

of Mississippi, is intended to embrace the observations and results

heretofore obtained in connection with the Geological and Agri-

cultural Survey of the State, so far as they are complete in them-

selves, or calculated to impart useful information, either practical

or scientific, as to the natural character and resources of the State.

There exists a great diversity of opinion, both among professional

men and the public generally, as to what ought to be the character

and extent of the investigations connected with State Surveys of

this kind; nor can this be surprising in view of the fact, that the

execution of such works under the auspices of State governments,

has only been inaugurated at quite a recent date, since the rapid

progress of industrial pursuits by the aid of science, has rendered

the claim of those depending more immediately upon the natural

resources of the-land, to similar assistance, too clear and pressing

to be longer disregarded. At first, these Surveys contemplated

mainly the development of the mineral resources of the countries

to be examined; but the obvious importance of a simultaneous

observation of the prospects offered to other pursuits, has gradually

so expanded the sphere of investigation, that its limits, as well as

the principal and primary subjects of investigation are now

generally determined chiefly by the pecuniary means provided for

the purpose, in connection with the natural conditions and first

necessities of the regions to be explored.

161675
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PREFACE. 

THE Report on the Geology and Agriculture of Mississippi 
herewith presented to the public, and more especially, to the people 
of :Mississippi, is intended to embrace the observations and results 
heretofore obtained in connection with the Geological and Agri
cultural Survey of the State, so far as they are complete in them
selves, o·r calculated to impart useful information, either practical 
or scientific, as to the natural character and resources of the State. 

There exists a great di·versity of opinion, both among professional 
men and the public generally, as to what ought to be the character 
and extent of the investigations connected with State Surveys of 
this kind; nor can this be surprising in view of the fact, that the 
execution of such works under the auspices of State governments, 
has only been inaugurated at quite a recent date, since the rapid 
progress of industrial pursuits by the aid of science, has rendered 
the claim of those depending more immediately upon the natural 
resources of the.land, to similar assistance, too clear and pressing 
to be longer disregarded. At first, these Surveys contempla.ted 
mainly the development of the mineral resources of the countries 
to be examined ; but the obvious importance of a simultaneous 
observation of the prospects offered to other pursuits, has gradually 
so expanded the sphere of investigation, that its limits, as well as · 
the principal and primary subjects of investigation are now 
generally determined chiefly by the pecuniary means provided for 
the purpose, in connection with the natural conditions and first 
necessities of the regions to be explored. 
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PBEFACE.

It follows as a necessary consequence, that the objects of these

Surveys, as well as the manner of their execution, will differ, more

or less, in each State; and that the method of investigation

pursued in one may be altogther unsuited to the conditions obtain-

ing in another.

The Survey of Mississippi, according to the act creating it, was

to be of the most comprehensive characterâ€”nothing less, in fact,

than a complete Natural History Survey, embracing scientific as

well as practical detailâ€”similarly with that of New York. The

limited means provided by law, however, have rendered it unadvis-

able to attempt to prosecute simultaneously such a multitude of

subjects, since the development of the most practically important

results would thus be unduly delayed; and for some years past,

the more immediate objects of a Geological and Agricultural

Survey have been chiefly kept in view, the other departments of

natural science receiving such consideration only as their intimate

connection with the chief objects necessarily required. In the

present Report, therefore, the geological and agricultural features

of the State of Mississippi, as far as observed, and the investiga-

tions made in relation to them, are chiefly considered. *

As to the method pursued in the investigations themselves, and

the direction of the latter, the Report will speak for itself. The

main object in a practical point of view being, in Mississippi, the

promotion of the interests of Agriculture and of kindred pursuits,

â€¢(in the absence of metallic minerals to any useful extent) and the

-agricultural features being so closely dependent upon the geologi-

cal, as to render the subdivisions based upon the latter almost

equivalent to those which represent the former; since, moreover,

the materials of the geological formations are important, not only

as imparting their character to the soils, but also as furnishing

natural manures of the highest value: the study of the geological

phenomena is obviously the first step towards a full understanding

of the agricultural resources, both present and future; which

cannot be intelligently discussed without continual reference to the

former. This study being absolutely essential, we must bring to

bear on it all the means that science affords, even though these

should, at first sight, seem to have no bearing on the practical

questions to be decidedâ€”an objection not unfrequently urged

against the detailed study of fossil shells, for instance. Yet this
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iv PREFACE. 

It follows as a necessary ··consequence, that the objects of these 
Surveys, as well as the manner of their execution, will differ, more 
()r less, in each State; and that the method of investigation 
pursued in one may be altogther unsuited to the conditions obtain
ing in another. 

The Survey of Mississippi, according to the act creating it, wa! 
to be of the most comprehensive character-nothing less, in fact, 
than a complete Natural History Survey, embracing scientific as 
well as practical detail-similarly with that of New York. The 
limited means provided by law, however, have rendered it usadvis
able to attempt to prosecute simultaneously such a multitude of 
subjects, since the development of the most practically important 
results would thus be unduly delayed; and for some years past, 
the more immediate objects of a Geological and .Agricultural 
Survey have been chiefly kept in view, the other departments of 
natural science receiving such consideration only as their intimate 
connection with the chief objects necessarily required. In tne 
present Report, therefore, the geological and agricultural feature5 
of the State of Mississippi, as far as observed, ancl the investiga-
tions made in relation to them, are chiefly considered. • 

As to the method pursued in the investigations themselves, and 
. the direction of the latter, the Report will speak for itself. The 

main object in a practical point of view· being, in Mississippi, the 
promotion of the interests of .Agriculture and of kindred pursuits, 
:(in the absence of metallic minerah to any useful extent) and the 
.agricultural features being so closely dependent upon the geologi · 
cal, as to render the subdivisions based upon the latter almost 
equivalent to those which represent the former; since, moreover, 
the matel'ials of the geological formations are important, not only 
as imparting their character to the soils, but also as furnishing 
natural manures of the highest value ; the study of the geological 
phehomena is obviously the first step towards a full understanding 
of the a.gricultural resources, both present and future ; which 
cannot be intelligently discussed without continual reference to the 
fot·mer. This study being absolutely essential, we must bring to 
bear on it all the means that science affords, even though these 
should, at first sight, seem to have no bearing on the practical 
questions to be decided-an objection not unfrequently urged 
against the detailed study of fossil shells, for instance. Ye't this 
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PREFACE.

apparently unprofitable knowledge of the shells found in the

several strata, is hardly less essential in the study of the geology

of Mississippi, than the knowledge of the several letters of the-

alphabet is to him who would learn to read. And thus it is with

many other subjects of scientific research mentioned in the present

volume, which to those not accustomed to studies of this kind

might seem of no interest whatsoever.

As regards the study of the agricultural features proper, both

the methods I have pursued, and the objects I have kept in view*,

are more specially, and more fittingly, explained in the General

Part of the Agricultural Report, than could be done in this place -r

and will be found amply exemplified in the Special Part, page 254, ff.

If the method to be pursued in investigations of this kind, i&

subject to differences of opinion (sufficiently great to have caused

the American Association for the Advancement of Science, at one-

of its late sessions, to appoint a committee composed of some of

the first men of science to examine the question), such is no less

the case with reference to the manner of presenting the results to

the public. It would seem that this point also must be considered

as being, in a great measure, subject to variation according to the

necessities of each case; and such being my conviction, it has been,

my aim throughout to answer, as far as I could, the questions hear-

ing upon the subjects in hand, which experience ha$ taught me were

afloat, and being agitated, among the people, whether of a single

neighborhood or district, or of the whole State ; in such connection,

and, as much as possible, in such language as I knew would make

it understood at the points for which it was intended, even though

the expressions employed might not in all cases be deducible from

any authentic philological source. I am aware that in so doing,

I have laid myself open to some criticism in a literary point of

view; but I hope that the practical consideration just referred to

may serve, in some measure, as an extenuation of the fault.

It is more especially with reference to the introduction of the

somewhat lengthy chapter treating of the general principles of

Rational Agriculture, that I feel it necessary to enter the plea of

special fitness, since on general grounds, it might not be considered

as being in its place in a special Report. It was originally sug-

gested by my personal experience, among the agricultural popula-

tion of the State, of the desire for information of this character;
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ap_f.>arently unprofitable knowledge of the shells found in the· 
several iitrata, is hardly less essential in the study of the geology 
of Mississippi, than the knowledge of the several letters of the
alphabet is to him who would learn to read. And thus it is with 
many other subjects of scientific research mentioned in the present 
Tolume, which to those not accustomed to studies of this kind 
might seem of no interest whatsoever. 

As regards the study of the agricultural features proper, both 
the methods I have pursued, and the objects I have kept in v1ew,. 
are more specially, and more fittingly, explained in the General 
Pa~t of the Agricultural Report, than could be done in this place ;: 
:And will be found amply exemplified in the Special Part, page 254, ff. 

If the method to be pursued in investigations of this kind, i& 
subject to differences of opinion (sufficiently great to have caused 
the American AEsociation for the Advancement of Science, at one· 
of its late sessions, to appoint a committee composed of some of 
the firt:t men of science to examine the question), such is no less 
the case with reference to the manner of presenting the results t() 
the public. It would seem that this point also must be considered 
as being, in a great measure, subject to variation according to tho 
necessities of each case ; and such being my conviction, it has been 
my aim throughout to answer, as far as I could, the questions bear
ing upon the subjects in hand, which experience hat) taught me were 
afloat, and being agitated, among the people, whether of a single 
neighborhood or district, or of the whole State ; in such connection, 
and, as much as possible, in such language as I knew would make 
it understood at the points for which it was intended, even though 
the expressions employed might not in all cases be deducible from 
any authentic philological source. I am aware that in so doing, 
I have laid myself open to some criticism in a literary point of 
view ; but I hope that the practical consideration just referred to. 
may serve, in some measure, as an extenuation of the fault. 

It is more especially with reference to the introduction of the 
aomewhat lengthy chapter treating of the general principles of 
Rational Agriculture, that I feel it necessary to enter the plea of 
apecial fitness, since on general grounds, it might not be considered 
as being in its place in a special Report. It -was originally sug
gested by my personal experience, among the agricultural popula
tion of the State, of the desire for information of this character ; 
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and the probability that without it, the results of the Agricultural

Survey could not readily be made available to a very large part

of those for whose special benefit the work is intended. Yet I

might not have thought myself justified in making this feature so

prominent, even to the exclusion of a certain amount of special

information, but that it appeared to meet the particular approval

of the gentlemen constituting the legislative committee, to whose

examination the manuscript was submittedâ€”thus confirming the,

impression dirived from my own observation, regarding the pro-

priety of introducing it, as explanatory of the nature and object

of such investigations, and of the results elicited. With this

special object in view, I have attempted to present, to the agricul-

tural reader, as briefly and concisely as possible, and with the least

use of technical terms compatible with that conciseness, the well-

established principles of Eational Agriculture, with special refer-

ence to such matters as have a particular bearing upon the

conditions existing in this State. The treatise, therefore does not

in any manner pretend to completeness, but simply touches in an

explanatory manner, such subjects as appeared to me of immediate

importance in connection with the results of the Survey; and I

have endeavored by copious references throughout the special part,

to establish that connection, and to enable the reader unacquainted

with the subject; to see, and act intelligently with reference to the

reasons why a certain course is recommended in certain cases.

It is with reference to the latter point particularly, that I have

deviated from the course usually pursued in Reports communicating

analyses of soils; it being mostly left to the agriculturist to

interpret, as best he may, the columns of names and figures which

he recieves from the hands of the chemist. That under such cir-

cumstances, little benefit should result from these analyses, is not

wonderful. The chemist, not knowing the circumstances under

which the soil he has analyzed, occurs in nature, cannot, if he

would, advise intelligently as to the import of his results â€¢ yet, to

draw the conclusions contained in the abstract result communicated

by him to the agriculturist, almost always transcends the knowledge

of the latter; for it presupposes in most cases, an acquaintance

with chemistry and the kindred sciences not to be expected, unless

of professional men. The agricultural chemist, therefore, ought

not only to make the analyses, but also to interpret them to the
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and the probability that without it, the results of the Agricultural 
Survey could not readily be made available to a very large part 
of those for whose special benefit the work is intended. Yet I 
might not· have thought. myself justified in making this feature so 

·prominent, even to· the exclusion of a certain amount of special 
information, but that it appeared to meet the particular approval 
of the gentlemen constituting the legislative committee, to whose 
examination the manuscript was 'submitted-thus confirming the, 
impression dirive~ from my own observation, regarding the pro
priety of introducing it, as explanatory of the nature and object 
of such investigations, and of the results elicited. With · this 
special object in view, I have attemp~ed to present, to the agricul
tural reader, as briefly and concisely as possible, and with the least 
use of technical terms compatible with that conciseness, the well· 
established principles of Rational Agriculture, with special refer
ence to such matters as have a particular bearing upon the 
conditions existing in this State. The treatise, therefore does not 
in any manner pretend to completeness, but simply touches in an 
explanatory manner, such subjects as appeared to me of immediate 
importance in connection with the results of the Survey ; and I 
have endeavored by copious references throughout the special part, 
to establish that connection, and to enable the reader unacquainted 
with the subject; to see, and act intelligently with reference to the 
reasons why a certain course is recommended in certain cases. 

It is with reference to the latter point particularly, that I have 
deviated from the course usually pursued in Reports communicating 
analyses of soils ; -it being mostly left to the agriculturist to 
interpret, as best he may, the columns of names and figures which 
he recieves from the hands of the chemist. That under such cir
cumstances, little benefit should result from these analyses, is not 
wonderful. The chemist, not knowing the circumstances under 
which the soil he has analyzed, occurs in nature, cannot, if he 
would, advise inteJligently as to the import of his results ; yet, to 
draw the conclusions contained in the abstract result communicated 
by him to the agriculturist, almost always transcends the knowledge 
of the latter ; for it presupposes in most cases, an acquaintance 
with chemistry and the kindred sciences not to be expected, unless 
of professional men. The agricultural chemist, therefore, ought 
not only to make the analyses, but also to interpret them. to the 
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PBEFACE. Yii

agriculturist; but he cannot, in general, do so intelligently from:

the results obtained in his laboratory alone, from a few specimens

desultorily collected by others, without reference to any rule, of

system of investigation; which can be consistently carried out

only upon the scale of a public work, by State aid.

While this, however, may justly be claimed at the hands of the â€”

scientific investigator, it is asking nothing short of an impossibility,

when it is expected of him that he should communicate the scien-

tific detail of his researches, in language intelligible to those not

previously acquainted with the fundamentals of the science. It

might as well be asked that he should teach a person to read,

without giving him the trouble of learning the letters of the

alphabet.

It is very commonly and cheaply charged upon professional men

generally, and upon those cultivating the exact sciences in partic-

ular, that they have a perverse disposition to wrap up everything

known in an unintelligible, technical jargon, or "big words as

they are currently termed. It is expected of them that they should

develop new ideas (such as always result from the special study of

any subject), but that they should use no new terms in expressing

or communicating them; which is simply impossible. No one can

expect to be taught, without learning; let him catch the idea, and

it will matter little to him whether the word expressing the same

be Greek, Latin, or Chinese; English terms, already possessing

definite meaning, cannot be used to express new ideas. If he

cannot take the time, or trouble, to learn the idea, he ought not to

complain if he cannot understand the term.

In a practical point of view, it being undeniable that the fre-

quent recurrence of technical terms not familiar to the general

reader, will often deter the latter from attempting to read evea

that which he can understand, I have thought it best to separate^

as much as possible, the purely scientific part from the purely

practical, so as to enable each one to select at once what is suited

to his taste and purpose. I have for this reason, separated the

geological part from that descriptive of the agricultural features,

connecting the two, however, by copious references, and even

repeating in brief, at times, in the latter part, important points in

the geology of the country, already given in the former part, and

more fully discussed there. In the geological part itself, I have
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=agriculturist ; · but he cannot, in general, do so intelligently from 
the results obtained in his laboratory alone, from a few specimens 
desultorily collected by others, without reference to any rule, or 
-system of investigation ; which can be consistently carried out 

· ·only upon the scale of a public work, by State aid. 
While this, however, may justly be claimed at the hands of the

scientific investigator, it is asking nothing short of an impossibilityJ 
when it is expected of him that he should communicate the scien
tific detail of his researches, in language intelligible to those not 
previously acquainted with the fundamentals of the science. It 
might as well be asked that he should teach a person to read, 
without giving him the trouble of learning the letters of the 
alphabet. 

It is very commonly and cheaply charged upon professional men 
generally, and upon those cultivating the exact sciences in partic
ular, that they have a perverse disposition to wrap up everything 
known in an unintelligible, technical jargon, or ':big words", as 
they are currently termed. It is expected of them that they should 
develop new ideas (such as always result from the special study oi 
any subject), but that they should use no new te1·ms in expressing 
or communicating them ; which is simply impossible. No one can 
expect to be taught, without learning; let him catch the idea, and 
it will matter little to him whether the word expressing the same 
be Greek, Latin, or Chinese; English terms, already possessing 
definite meaning, cannot be used to express new ideas. If he 
cannot take the time, or trouble, to learn the idea, he ought not to 
complain if he cannot understand the term. 

In a practical point of view, it being undeniable that the fre
quent recurrence of technical terms not familiar to the general 
reader, will often deter the latter from attempting to read even 
that which he can understand, I have thought it best to separate, 
as much as possible, the purely scientific part from the purely 
practical, so -as to enable each one to select at once what is suited 
to his taste and purpose. I have for this reason, separated the 
geological part from that descriptive of the agricultural features, 
connecting the two, however, by copious references, and even. 
repeating in brief, at times, in the latter part, important points in 
the geology of the country, already given in the former part,-and 
more fully discussed there. In the geological part itself, I have 
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given under separate heads (*' Useful Materials w) the chief practi-

cal results embraced in the previous description of geological

detail, which it would be impossible to render fully intelligible to

readers not conversant with the science, without writing, at the

same time, a Compend of Geology. The latter course has been

to some extent pursued in many State Reports, and among others,

in the two Reports published previous to the present one, in this

State. I have so much the more felt justified in omitting this

feature, and substituting for it a Compend of Agriculture, before

noticed.

But it may be thought by some that under the circumstances,

the geological, scientific detail might, for practical purposes, as

well have been omitted altogether. But it is inadmissible, at the

present day, to appear before the public with mere assertions, with-

out presenting, as vouchers for the accuracy of the observations,

the record of the latter; and the fact that that record cannot be

made intelligible to all at the first glance, can form no legitimate

objection to the propriety of giving those who can understand it

the opportunity of judging and controlling, the correctness of the

conclusions. The very separation of the practical from the scien-

tific detail, has necessarily imparted to the latter an aspect even

more abstruse than usual; but the unprofessional reader may skip

what seems unintelligible to him, with the understanding that he

loses nothing that could be explained, unless he were to go to the

trouble of making himself acquainted with the rudiments at least

of the science, which it is not the province of a State Report to

teach. A great deal, however, of what might not be intelligible

to the general reader, by itself, will become so to those desiring

farther information on the subject in hand, by looking up the

paragraphs referred to in the textâ€”to facilitate which, the

paragraphs occurring on every page are given at the top, on the

inner corner. The whole being written with a view to these

references, to avoid incessant repetition, it will be quite essential

to the casual reader to make use of them.

The discusssion of the agricultmral features of a region involves,

necessarily, two distinct classes of data, viz: 1st. The general

description of the surface configuration, vegetation, soil, etc. 2nd,

The discussion of the peculiarities of the several soils, if the

observations made are such as to render such discussion usefuL
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given under separate heads (" U1ejttl Materials") the chief praeti· 
cal results embraced in the previous description of geologicaJ 
detail, which it would be impossible to render fully intelligible to 
readers not conversant· with ·the science, without writing, at the 
!ame time, a Com pend of Geologr. The latter course has been. 
to some extent pursued in many Stat~ Reports, and among others, 
in the two Reports published previous to the present one, in this 
State. I have so much the more felt justified in omitting this 
feature, and substituting for it a Compend of Agriculture, before 
noticed. 

But it may be thought by some that under the circumstances, 
the geological, scientific detail mjght, for practical purposes, as 
well have been omitted altogether. But it is inadmissible, at the 
present day, to appear before the public with mere assertions, with
out presenting, as vouchers for the accuracy of the observations, 
the record of the latter ; and the fact that that record cannot be 
made intelligible to all at the first glance, can form no legitimate 
objection to the propriety of giving those who can understand it 
the opportunity of judging and controlling: the correctness of the 
conclusions. The very separation of the practical from the scien
tific detail, has necessarily imparted to the latter an aspect even 
more abstruse than usual; but the unprofessional reader may skip 
what seems unintelligible to him, with the understanding that he 
loses nothing that could be explained, unless he were to go to the 
trouble of making himself acquainted with the rudiments at least 
of the science, which it is not the province of a State Report to 
teach. A great deal, however, of what might not be intelligible 
to the general reader, by itself, will become so to those desiring 
further information on the subject in hand, by looking up the 
paragraphs referred to in the text-to facilitate which, the 
paragraphs occurring on every page are given at the top, on the 
inner corner. The whole being written with a view to these 
references, to avoid incessant repetition, it will be quite essential 
to the casual reader to make use of them. 

The discusssion of the agricultual features of a region involves, 
necessarily, two distinct classes of data, viz: I st. The general 
description of the surface configuration, vegetation, soil, etc. 2nd, 
The discussion of the peculiarities of the several soils, if the 
observations made are such as to render such discussion useful .. 
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While the former class of observations has been made, and is

recorded here, with reference to the greater portion of the State,

Hie latter is as yet very incomplete, in consequence of the chemical

work of the Survey having unavoidably remained far behind the

field work. Copious specimens of soils, marls, etc., from the

regions examined are, however, in the collection of the Survey,

and will be subjected to analysis, or such other examination as

they may require, so soon as the limited means of the Surveyâ€”

consisting, thus far, of my single-handed labor, with the occasional

aid of kind friendsâ€”will permit; and the same is intended to be

done with reference to the districts not yet sufficiently examined,

as mentioned in the Special Report. The publication of prelimi-

nary Reports necessarily containing a great deal of crude and

undigested matter, is not a pleasant necessity to the scientific

investigator; but I shall consider the objects of the present Report

to be amply attained, if the observations, results and suggestions

it contains, shall succeed in awakening our agricultural population

more generally to the importance and necessity of agricultural

improvement, and of a rational system of Agriculture. It rests

with them, in great degree, to render the Agricultural Survey

that which it should be. It is upon them that the scientific inves-

tigator is dependent, in most cases, for knowledge of the faults

and virtues of a soil, the cause and remedies of which he is to

ascertain; it is they who must test in practice the correctness of

his conclusions; and it is only by co-operation of this kind between

the practical agriculturist and the scientific investigator, that the

benefits of the aid of science to Agriculture, are capable of reali-

zation. Agricultural science is young; it cannot as yet answer at

once all questions which may arise in regard to the mutual relations

of soils and crops; but its fundamentals are well established, and

it is upon investigations like these that its progress must be based.

It is obvious, moreover, that the knowledge thus obtained of the

peculiarities of the State, is a most essential step towards the

establishment of Agricultural Schools of a character truly prac-

tical, in which the young men of the State shall be taught, not

only general principles, and what ought to be their mode of pro-

cedure in certain suppositious cases: but also what are, in fact and

practice, the cases they will have to deal with in their oion State,

illustrated by actual specimens, having received a thorough exam-

ination.
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While tho former class of observations has been made, and is 
recorded here, with reference to the gre!lter portion of the State, 
the latter is as yet very incomplete, in consequence of the chemical 
work of the Survey having unavoidably remained far behind the 
field work. Copious specimens of soils, marls, etc., from the 
regions examined are, howeYer, in the collection of the SurTey, 
and will be subjected to analysis, or such other examination as 
they may require, so soon as the limited means of the Survey
consisting, thus far, of my single-handed labor, with the occasional 
aid of kind friends-will permit; and the same is intended to be 
done with reference to the di~tricts not yet sufficiently examined, 
as mentioned in the Special Report. The publication of prelimi
nary Reports necessarily containing a great deal of crude and 
undigested matter, is not a pleasant necessity to the scientific 
investigator; but I shall consider the objects of the present Report 
to be amply attained, if the observations, results and suggesFons 
it contains, shall succeed in awakening our agricultural population 
more generally to the importance a.nd necessity of agricultural 
improvement, and of a rational system of Agriculture. It rests 
with them, in great degree, to render the .A.gricultual Survey 
that which it should be. It is upon them that the scientific inves
tigator is dependent, in most cases, for knowledge of the faults 
and virtues of a soil, the cause and remedies of which he is to 
ascertain; it is they who must test in practice the correctness of 
his conclusions ; and it is only by co-operation of this kind between 
the practical agriculturist and the scientific investigator, that the 
benefits of the aid of science to Agriculture, are capable of reali
zation. Agricultural science is young ; it camiot as yet answer at 
once all questions which may arise in regard to the mutual relations 
of soils and crops; but its fundamentals are well established, and 
it is upon investigations like these that its progress must be based. 

It is obvious, moreover, that the knowledge thus obtained of the 
peculiarities of the State, is a most essential step towards the 
establishment of Agricultural Schools of a character truly prac· 
tical, in which the young men of the State shall be taught, not 
only general principles, and what ought to be their mode of pro· 
eedure in certain suppositions cases: but also what are: in fact and 
practice, the cases they will have to deal with in their o·wn State, 
illustrated by actual specimens, having received a thorough exam· 
ination. 
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PREFACE.

In mentioning the vegetation of the several regions, I have

throughout made use of the popular names, as far as such exist;

when, however, characteristic plants requiring mention possessed no

English name, I have given the systematical botanical term, which

conveys the meaning to some persons at least. I must observe,

however, that in reference to the popular names of the Oaks, there

exists a great confusion in our State; those generally adopted in

the United States, and which have already passed into systematic

botany and text-books, having partially, in Mississippi, been trans-

ferred to different species. Thus the Quercus falcata, everywhere

else called Spanish Oak, is generally designated as "Red Oak" in

Mississippi; the true Eed Oak (Q. rubra) of the Middle States, is

either not distinguished here from the Black Oak (Q. tinctoria),

or is by many thought to be a "kind" (variety) of the Q. falcata

(the "Red" Oak of the Mississippians, or Spanish Oak proper.)

On the other hand, the name of il Spanish Oak" is popularly

applied, in Mississippi, to the Q, cocinea, the Scarlet Oak of other

States. To use the other nomenclature by itself, would involve,

either throwing the student of botany into inextricable confusion

as to the trees of the State, or else a misunderstanding on the part

of the agricultural population, which would be the more serious,

as these several Oaks indicate very essential differences of soil.

To avoid these inconveniences, I have throughout, in the text, used

the names as adopted in botanical text books, but have introduced

after them, in parenthesis, quotations, and italic type, the corres-

ponding names as usually used in Mississippi. Thus, Spanish

("Red") Oak implies the Quercus falcata, commonly termed uRed

Oak" in Mississippi. The "Poplar" (Liriodendron tulipiferaâ€”

Tulip-tree of the text-books), also, I have placed in quotations,

because the name properly belongs to the Lombardy Poplar and

Cottonwood (Populus) tribe of trees.

To those familiar with the sciences, it is proper to state, that the

methods I have pursued in the quantitative analyses of soils, etc.,

are essentially those described by Dr. R. Peter, in the third volume

of the Kentucky Geological Report, which yield results very uni-

formly satisfactorywith a great variety of materials. The time

during which the soils were digested with acid of uniform strength,

was in most cases, as uniformly as possible, jive days. Want

<of time and proper arrangements have hitherto compelled me to
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In mentioning the vegetation of the several regions, I have 
throughout inade use of the popular names, as far as such exist; 
when, however, characteristic plants requiring mention possessed no 
English name, !have given the systematical botanical term, which 
conveys the meaning to some persons at least. I must observe, 
however, that in reference to the popular names of the Oaks, there 
exists a great confusion in our State ; those generally adopted in 
the United States, and which have already passed into systematic 
botany and text-books, having partially, in Mississippi, been trans
ferred to different species. Thus the Quercus falcata, everywhere 
else called Spanish Oak, is generally designated as "Red Oak" in 
Mississippi; the tnte Red Oak (Q. 1·ubra) of the Middle States, is· 
either not distinguished here from the Black Oak-( Q. tinotoria), 
or is by many thought to be a "kind" (variety) of the ·Q. falcata 
(the "Red" Oak of the Mississippians, or Spanish Oak proper.) 
On the other hand, the name of "Spanish Oak" is popularly 
applied, in Mississippi, to the Q. cocinea, the Scarlet Oak of other 
State8. To use the other nomenclature by itself, would involve, 
either throwing the student of botany into inextricable confusion 
as to the trees of the State, or else a misunderstanding on the part 
of the agricultural population, which would be the more serious, 
as these several Oaks indicate very essential differences of soil. 
To avoid these inconveniences, I have throughout, in the text, used 
the names as adoptld in botanical text boolcs, but have introduced 
after them, in parenthesis, quotations, and italic type, the corres
ponding names as usually used in Mississippi. Thus, Spanish 
(''Red'') Oak implies the Q-uercus falcata, commonly termed "Red 
Oak" in Mississippi. The "Poplar" (Liriodend1·on tulipi{era
Tulip-tree of the text-books), also, I have placed in quotations, 
because the name properly belongs to the Lombardy Poplar and 
Cottonwood (Populus) tribe of trees. 

To those familiar with the sciences, it is proper to state, that the 
methods I ha"Ve pursued in the quantitative analyses of soils, etc., 
are essentially those described by Dr. R. Peter, in the third volume 
of the Kentucky Geological Report, which yield results very uni
formly satisfactorywith a great variety of materials. The time 
during which the soils were digested with acid of uniform strength, 
was in most cases, as uniformly as possible,.five days. Want 
~f timEf and proper arrangements have hitherto compelled me to 
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omit the separate determination of sand, and the extraction of the

soil with carbonic acid water (both intended to be performed

hereafter). I have substituted for the determination of moisture

contained in the air-dried soil (varying greatly within brief periods),

that of the moisture absorbed by the same at a fixed temperature

if possible, in an atmospere at the point of saturation, with aque-

ous vapor â€¢ which renders the determinations directly comparable,

and seems to offer a very important element in the determination

of the treatment of soils. Not having had a space of a perfectly

uniform temperature at my command, the temperatures at which

the saturation took place, have varied somewhat, as will be seen

by reference to the analyses; bat it is my intention to determine,

at the earliest possible moment, the law of variation in this respect,

so as to render the results strictly comparable. I hope that the

imperfections of the work in a scientific as well as in many other

points of view, may meet with lenient judgment at the hands of

those at least, who have experienced the difficulties besetting an

observer who has to rely almost entirely upon his single-handed

labor, in the numerous departments of science involved in a work of

this kind.

It may be noticed by those possessing the Report of my imme-

diate predecessor (L, Harper), that many facts and localities

mentioned there, are referred to and described in the present one

also. As stated at first, it has been my aim to communicate as

completely as possible, all reliable observations and results here-

tofore obtained in connection with the Survey; and wherever I

have availed myself of the observations, either of my predecessors,

or of other scientific observers, I have given due credit. With

reference to Harper's Report, therefore, I have simply to say, that

nine-tenths of all the data given there in relation to the north-

western portion of the State, are extracts, sometimes literal, from

my field notes, made in the capacity of Assistant in 1856; the

observations then made being here presented in the light in which

they appear to me, and with the conclusions to which, in my

judgment, they legitimately lead. Owing to the want of his field

notes, as well as those of his predecessors, I have been compelled

to rely chiefly upon my own recollection with reference to the

observations jointly made in the southern portion of the State, in

1855, so far as I have not since re-examined the region personally.
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PREFACE. xi 

omit the separate determination of sand, and the extraction of the 
soil with . carbonic acid water (both intended to be performed 
hereafter). I have substituted for the determination of moisture 
contained in the air·dried soil (varying greatly within brief periods), 
that of the moisture absorbed by the same at a fixed temperature 
if possible, in an atmospere at the point of saturation, with aque· 
ous vapor ; which renders the determinations directly comparable, 
and seems to offer a very important element in the determination 
of the treatment of soils. Not having had a space of a perfectly 
uniform temperature at my command, the temperatures at which 
the saturation took place, have varied somewha~~ as will be seen 
by reference to the analyses; but it is my intention to determine, 
at the earliest possible moment, the law of variation in this respect, 
so as to render the results strictly comparable. I hope that the 
imperfections of the work in a scientific as well as in many other 
points of view, may meet with lenient judgment at the hands of 
those at least, who have experienced the difficulties besetting an 
observer who has to rely almost entirely upon his single-handed 
labor, in the numerous departments of science involved in a work of 
this kind. 

It may be noticed by those possessing the Report of my imme
diate predecessor (L. Harper), that many facts and localities 
mentioned there, are referred to and described in the present one 
also. As stated at first, it has been my aim to communicate as 
completely as possible, all reliable observations and results here
tofore obtained in connection with the Survey; and wherever I 
have availed myself of the observations, either of my predecessors, 
or of other scientific observers, I have given due credit. With 
reference to Harper's Report, therefore, I have simply to say, that 
nine-tenths of all the ·data given there in relation ·to the north
western portion of the State, are extracts, sometimes literal, from 
my field notes, · made in the capacity of Assistant in 1856 ; the 
observations then made being here presented in the light in which 
they appear to me, and with the conclusions to which, in my 
judgment, they legitimately lead. Owing to the want of his field 
notes, as well as those of his predecessors, I have been compelled 
to rely chiefly upon my own recollection with reference to the 
observations jointly made in the southern portion of the State, in 
1855, so far as I have not since re-examined the region personally. 
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I have to regret that the inadequacy of the appropriation made

for printing the present Keport, has compelled me to curtail its

contents in several important particulars, and among others has

necessitated the omission of the tables of elevations, as ascertained

by the railroad surveys; which are, therefore, reserved for a future

Report; and has likewise rendered necessary a partial reduction

of the size of the type. Notwithstanding these curtailments (as

far as compatible with the objects of the Report), the cost of pub-

lication has, under the circumstances, seriously exceeded the

amount provided.

Of the accurate observations contained in Prof. Wailes7 First

Report (which has become somewhat scarce), I have availed myself,

so far as they come within the purpose of the present Report;

giving due credit therefor.

To Dr. William Spilhnan, of Columbus, Mississippi, I am

indebted for the catalogue of fossils given in the Appendix, as

well as for other favors.

To Leo Lesquereux, Esq., of Columbus, Ohio, I am indebted for

determinations of fossil plants from the Lignitic strata of North

Mississippi.

My most especial acknowledgments are due to Prof. W. D.

Moore, of the University of Mississippi, for voluntary assistance

not merely occasional, but of the most comprehensive kind and in

part, of the most toilsome character ; he having for months together

devoted all his leisure time, even at nights when necessary, and

oftentimes at great inconvenience to himself, to the furtherance

especially of those portions of the work which otherwise, in the

multifarious duties devolving upon me, could hardly have been

touched as yet. I owe to his patient labor the systematic arrange-

ment and labeling of the Survey collections at Oxford. Without

his assistance in the determination and comparison of fossils, the

geological features of the State would even now, in a great

measure, have been but imperfectly determined, unless many other

practically important investigations had been omitted instead ; and

the compilation of the catalogues of fossils is almost entirely the

fruit of his labor. Of fieldwork I owe to him the re-examination

and more accurate tracing out of the deposits of hydraulic lime-

stone in Tishomingo, the result of which is given in the Appendix.

And finally, he has rendered me most essential aid in the arrange-

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

7
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

·, , 

xii PRliJF.A CB. 

I have to regret that the inadequacy of the appropriation made 
for printing the present Report, has compelled me to curtail ii;fi 
contents in several important particulars, and among others has 
necessitated the omission of the tables of elevations, as ascertained 
by the railroad surveys ; which are, therefore, reserved for a future 
Report; and has likewise rendered necessary a partial reductio• 
of the size of the type. Notwithstanding these curtailments (as 
far as compatible with the objects of the Report), the cost of pub
lication has, under the circumstances, seriously exceeded the 
amount provided. 

Of the accurate observations contained in Prof. Wailes' First 
Report (which has become somewhat scarce), I have availed myself, 
so far as they come within the purpose of the present Report ; 
giving due credit therefor. . 

To Dr. William Spillman, of Columbus, Mississippi, I am 
indebted for the catalogue of fossils given in. the Appendix, as 
well as for other favors. 

To Leo Lesquereux, Esq., of Columbus, Ohio, I am indebted for 
determinations of fossil plants from the Lig·nitic strata of North 
Mississippi. 

My most especial acknowledgments are due to Prof. W. D. 
Moore, of the University of Mississippi, for voluntary assistance 
not merely occasional, but of the most comprehensive kind and in 
part, of the most toilsome character ; he having for months together 
devoted all his leisure time, even at nights when necessary, and 
oftentimes at great inconvenience to himself, to the furtherance 
especially of those portions of the work which otherwise, in the 
multifarious duties devolving upon me, could hardly have been 
touched as yet. I owe to his patient labor the systematic arrange
ment and labeling of the Survey collections at Oxford. Without 
his assistance in the determination and comparison of fossils, the 
geological features of the State would even now, in a great 
measure, have been but imperfectly determined, unless many other 
practically important investigations had been omitted instead ; and 
the compilation of the catalogues of fossils ia almost entirely the 
fruit of his labor. Of fieldwork I owe to him the re-examination 
and more accurate tracing out of the deposits of hydraulic lime· 
stone in Tishomingo, the result of which is given in the Appendix. 
And finally, he has rendered me most essential aid in the arrange· 
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ment and revision of the manuscript; and in seeing through the

press its latter portion, at considerable inconvenience to himself.

I cannot close this, already somewhat lengthy preface, without

expressing my obligations to the numerous gentlemen throughout

the State, by whose kindness and intelligent assistance my labors

in the field have been essentially lightened, and the work of the

Survey materially promoted. EUG-. W. HILGARD.

Oxford, August, 1860.
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ment and revision of the manuscript ; and in seeing through the 
press its latter portion, at considerable inconvenience to himself. 

I cannot close this, already somewhat lengthy preface, without 
expressing my obligations to the numerous gentlemen throughout 
the State, by whose kindness and intelligent assistance my labors 
in the field have been essentially lightened, and the work of the 
Survey materially promoted. EUG. W. HILGARD. 

OxFORD, August, 1860. 
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17, 18; contains only the fossils of other formations, 17; singular

hornstone breccia in, 18; remarkable decaying pebbles of, 19; Creta-

ceous fossils in, 19; Tertiary fossils in, 20; silicified wood in, 20, 21;

diagram illustrating contact of Orange Sand strata with those of other

formations, 23; effect of contact of Orange Sand with Lignitic Clays,

silicified wood in, abundance of Soluble Silica, 24; singular silicious

mass in, 25; pebble beds coincident in their position with the course

of the great rivers at present existing, 26; relations of the Orange Sand

to the Northern Drift, 27, 28; stratification of Sands on the Sea-Coast,

diagram illustrating, Tuomey quoted, 29; useful materials of the Orange

Sandâ€”sands, gravel, gems, 30; building stones, sandstone, 31; locali-

ties of, 32,33; pipe-clay; localities of, 34,35,36; uses of this clay, 37,

38; cream colored clays, 38; potter's clay, 39, 40, 41; important bed

of red clay valuable for paint, 41,42; mode of its formation, 42; yel-

low and red ochre, 43; iron ore, materials for glass, 43, 44; waters of

the Orange Sandâ€”quality, quantity, availability, 44,45,46.

CARBONIFEROUS: Territory occupied by, small; outcrops few; order of

Strata not easily determined, dip, outcrops correspond to Keokuk and

Warsaw Limestones of Iowa Report, 47; materials of, p. 48; localities

of, Red Sulphur Springs, hydraulic limestone, 48; singular decaying

hornstone; Tuomey quoted; calcareous shale and fossils; whitish chert

and fossils; limestone and fossils of Cypress Pond, 50, 51; Section of

Carboniferous at McDoaglas' Mills: localities continued, 52; useful

materials ofâ€”hydraulic limestone, 63; analysis and localities of, 64>

55; mode of manufacture, value of, 55, 56; limestone for quicklime,

analysis of, 56; building stones, grindstones and flagstones, 57; mate*

rials for glassy 58; mineral waters, springs, etc., 60.
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divisions only, p. 5 ; thickness of, ancient hills in, 6 ; stratification 
irregular, character of materials, 7 ; rocky knolls and ferruginous 
sandstone ledges in, 8 ; singular tubes in, 9 ; ferruginous sand rock not 
iron ore ; singular rock in process of formation at present, 10 ; white 
sands of, their localities, 11 ; pebble beds of; two distinct regions of 
their occurr~ce; their extent and direction, 11, 12 ; material of the 
pebbles, their size and form, 12, 13; usual mode of occurrence, 14; 
singular rock of, clay deposits of, 14, 15; general character of these, 
metamorphosis of materials in the Orange Sand, 15; diagram illustrat
ing it, 16; fossils of the Orage Sand, Devonian, Silurian, Carboniferous, 
17, 18; contains only the fossils of other formations, 17; singular 
hornstone breccia in, 18 ; remarkable decaying pebbles of, 1& ; Creta
ceous fossils in, 19 ; Tertiary fossils in, 20; silicified wood in, 20, 21 ; 
diagram illustrating contact of Orange Sand strata with those of other 
formations, 23 ; effect of contact of Orange Sand with Lignitic Clays, 
silicified wood in, abundance of Soluble Silica, !?4 ; singular silicious 
mass in, 25 ; pebble beds coincident in their position with the course 
of the great rivers at present existing, 26 ; relations of the Orange Sand 
to theN orthern Drift, 27, 28 ; stratification of Sands on the Sea-Coast, 
diagram illustrating, Tuomey quoted, 29; useful materials of the Orange 
Sand-sands, gravel, gems, 30; building stones, sandstone, 31; locali
ties of, 32, 33 ; pipe-clay ; localities of, 34, 35, 36 ; uses of this clay, 37, 
38 ; cream colored clays, 38 ; potter's clay, 39, 40, 41 ; important bed 
of red clay valuable for paint, 41, 42 ; mode of its formation, 42 ; yel
low and red ochre, 43 ; iron ore, materials for glass, 43, 44 ; waters of 
the Orange Sand-quality, quantity, availability, 44, 45, 46. 

CARBONIFEROUS: Territory occupied by, small; outcrops few; order of 
Strata not easily determined, dip, outcrops correspond to Keokuk and 
Warsaw Limestones of Iowa Report, 47; materials of, p. 48; localities 
of, Red Sulphur Springs, hydraulic limestone, 48 ; singular decaying 
hornstone; Tuomey quoted; calcareous shale and fossils; whitish chert 
and fossils·; limestone and fossils of Cypress Pond, 50, 51 ; Section of 
Carboniferous at McDouglas' . Mills : localities continued, 52 ; useful 
materials· of-hydraulic limestone, 63; analysis and localities of, 54, 
55 ; mode of manufacture, value of, 55, 56 ; limestone for quicklime, 
analysis of, 56; building,stones, grindstones and flagstones, 57; mate· 
rials for glass, 58 ; mineral water-s, springs, etc., 60. 
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CEETACEOUS: extent of territory occupied by, dip of strata Dr. Spillman's,

. estimate, 60; three stages ofâ€”properly given: Eutaw Group, 1; Tom-

bigbee Sand Group, 2; Eotten Limestone Group, 3; Eipley Group, 4;

general characteristics and fossils of each, 61, 62.

Eutaw Group: specially considered, means of distinguishing it from over-

lying Orange Sand, its clays characteristically developed in Tishomingo

county, diagram illustrating its stratification, 63; localities of, fossil

trees in, 64; fossil resin in, 65 ;" additional localities, 66; Section

showing relation of Eotten Limestone and Eutaw, lignite and pebbles

in, Tuomey quoted 67; Section of Cretaceous in Lowndes county,

great number of shark's teeth, 68.

Tombigbee Sand Group specially considered, 68; micaceous sand preva-

lent material, localities of, 69; Section M. & C. E. E., additional local-

ities and fossils, 70; Section on M. & C. E. E., additional localities and

fossils, 71; Section on Big Brown's Creek, Tishomingo county, and

description of the strata, 72; Section on the Tombigbee, in Monroe

Co., and description of strata, 73; Section on the same, in Lowndes

Co.; Dr. Spillman's collection of fossils ; E. Q. Thornton, Esq., quoted;

Prof. Tuomey quoted, 74; fossils of this group compared with similar

strata in Alabam, 75.

Eotten Limestone Group; general character, material of, dip of,

paleontological distinction from the Tombigbee Sand Group, 76; local-

ities and fossils, 77 ; additional localities, depth of wells, 78,79; locali-

ties continued, 80; absence of springs and sipe wells, fossils of this

group, 81, 82.

Eipley Group: surface of the territory hilly; two materials compose,

essentially, its strataâ€”crystalline limestone and bluish micaceous

marls, p. 83; springs of, peculiar vegetation of, history of the discovery

and exploration of, study and determination of the fossils, Hilgard,

Conrad, Harper, Spillman, 84; localities of, 85; Section of strata in

Wilhite's "Well, and at Kindriek's Mill, Tippah, 86; Section at Eip-

ley, 87; Section at Owl Creek Bluff, 88; Section of an isolated Cre-

taceous hill, Tippah Co., 89; localities, limestone ledges, caves, 90;

localities continued, 91; fossils of the group, Moore, Prof. W. D. 92;

catalogue of, 92, 93, 94; catalogue of species common to Tipper and

Lower Cretaceous, by Conrad and Gabb; useful materials of the Cre-

taceous, 95; Marls wanting in Eutaw Group; micaceous sands of

Tombigbee Group, good fertilizers, 95; analysis of sand from "Waverly

Bluff, marls of the Eotten Limestone Group; analysis of Houston

marl; iron pyrites in this marl makes it necessary to be cautious in its

use; the rotten limestone itself a marl; a calcareous stimulant manure,

Marls of the Eipley Group, 97; their distinguishing feature green sand;

these marls generally underlie the limestone in the region of their

1 occurrence; analysis of "Wilhite's marl; localities of this marl, 98;

analysis of marl from 0. Davis' Well near Eipley; superior to "Wil-

hite's, 99; gray calcareous sand; gray calcareous clay; limestone not

found in Eutaw, or Tombigbee. Sand Group; hardest varieties usually

purest; other modes of practically determining its purity; foreign

material (generally clayey) in the Eotten Limestone impairs its value

for making quicklime; localities of the purest, 100; analysis of Oka-

lona Eotten Limestone, 101; limestone in the Eipley Group abundant;

foreign material generally sand; purer varieties usually along the

western edge of the territory, 102; localities, analysis of Daggett's

Limestone, 103; building stones; none in the Eutaw Group; Eotten

Limestone too soft; limestones of Eipley Group better; waters of the

Cretaceous Formation; abundant in the Eutaw and Tombigbee Sand

Group, 104; little in the Eotten Limestone; abundant in the Eipley

Group, 105,106.
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CRETACEOUS : extent of territory occupied by, dip of strata Dr. Spillman's, 
. estimate, 60; three stages of-properly given: Eutaw Group, 1 ; Tom

higbee Sand Group, 2 ; Rotten Limestone Group, 3 ; Ripley Group, 4; 
general characteristics and fossils of each, 61, 62. 

EuTAW GROUP: specially considered, means of distinguishing it from over
lying Orange Sand, its clays characteristically developed in Tishomingo 
county, diagram illustrating its ·stratification, 63 ; localities of, fossil 
trees in, 64 ; fossil resin in, 65 ; ·. additional localities, 66 ; Section 
showing relation of Rotten Limestone and Eutaw, lignite and pebbles 
in, Tuomey quoted 67 ; Section of Cretaceous in Lowndes county, 
great number of shark's teeth, 68. · 

TOMBIGBEE SAND GROUP specially considered, 68 ; micaceous sand preva
lent material, localities of, 69 ; Section M. & C. R. R., additional local
ities and fossils, 70; Section on M. & C. R. R., additional localities and 
.fossils, 71 ; Section on Big :Srown's Creek, Tishomingo county, and 
description of the strata, 72 ; Section on the Tombigbee, in Monroe 
Co., and description of strata, 73; Section on the same, in Lowndes 
Co.; Dr. Spillman's collection of fossils; E. Q. Thornton, Esq., quoted; 
Prof. Tuomey quoted, 74; fossils of this group compared with similar 
strata in .Alabam, 75. 

RoTTEN LIMESTONE GROUP ; general character, material of, dip of, 
paleontological distinction from the Tombigbee Sand Group, 76 ; local
ities and fossils, 77; additional localities, depth of wells, 78, 79; locali
ties continued, 80 ; absence of springs and sipe wells, fossils of this 
group, 81, 82. 

RIPLEY GROUP : surface of the territory hilly ; two materials compose, 
essentially, its strata-crystalline limestone and bluish micaceous 
marls, p. 83 ; springs of, peculiar vegetation of, history of the discovery 
and exploration of, study and determination of the fossils, Hilgard, 
Conrad, Harper, Spillman, 84; localities of, 85 ; Section of strata in 
Wilhite's Well, and at Kindrick's Mill, 'l'ippab, 86 ; Section at Rip
ley, 87 ; Section at Owl Creek Bluff, 88; Section of an isolated Cre
taceous hill, Tippah Co., 89 ; localities, limestone ledges, caves, 90 ; 
localities continued, 91; fossils of the group, Moore, Prof. W. D. 92; 
catalogue of, 92, 93, 94; catalogue of species common to U_pper and 
Lower Cretaceous, by Conrad and Gabb; useful materials of the Cre
taceous, 95; Marls wanting in Eutaw Group; micaceous sands of 
Tombigbee Group, good fertilizers, 95 ; analysis of sand from Waverly 
Bluff, marls of the Rotten Limestone Group ; analysis of Houston 
marl; iron pyrites in this marl makes it necessary to be cautious in its 
use; the rotten limestone itself a marl; a calcareous stimulant manure, 
Marls of the Ripley Group, 97; their distinguishing feature green aand; 
these marls generally underlie the limestone in the region of their 
occurrence ; analysis of Wilhite's marl ; localities of this marl, 98 ; 
analysis of marl from 0. Davis' Well near Ripley; superior to Wil
hite's, 99 ; gray calcareous sand ; gray calcareous clay ; limestone not 
found in Eutaw, or Tombigbee. Sand Group; hardest varieties usually 
purest; other modes of practically determining its purity ; foreign 
material (generally clayey) in the Rotten Limestone impairs its value 
for making quicklime ; localities of the purest, 100; analysis of Oka
lona Rotten Limestone, 101 ; limestone in the Ripley Group abundant ; 
foreign material generally sand ; purer varieties usually along the 
~estern edge of the territory, 102 ; localities, analysis of Daggett's 
Limestone, 103 ; building stones ; none in the Eutaw Group; Rotten 
Limestone too soft; limestones of Ripley Group better ; waters of the 
Cretaceous Formation ; abundant in the Eutaw and Tombigpee Sand 
Group, 104 ; little in the Rotten Limestone ; abundant in the Ripley 
Group, 105, 106. 
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xvii

THE TERTIARY FORMATIONS: occupy the greater portion of the State;

dip; present three facies, namely: lignitiferous clays with remains of

vegetables, silicious sandstones and claystones with marine fossils; and

limestones and calcareous marls with marine fossils; estuary deposits

of marine fossils sometimes found in the lignitic beds; lignitic beds

usually separate the marine deposits, 107; general section of the Ter-

tiary strata, 108; doubt as to position of " Lignitic of N. Mississippi ":

study of its fossil plants by L. Lesquereux; comparison of Venericar-

clia planicosta from various geological horizons, by Prof. W. D. Moore,

109.

I. Northern Lignitic specially considered; its territory generally hilly;

deeply overlaid by Orange Sand; clay of, in the Flat woods, p. 110;

claystones stratified; lignite beds and material associated with them;

Section of the Lignitic Strata, at Reeve's, N. Tippah; localities of N.

Lignitic, 112; Section at a Bluff on Ocklimita Creek, W. Tippah;

Section at Hurley's Schoolhouse, W. Tippah, 113; localities and Sec-

tion of Lignitic Strata, in Tippah Co., 114; Section at Price's Old Mill,

Yockeney; fossil leaves in, 115; diagram illustrating false stratifica-

tion in Lignitic at Ragland's Bluff, 116; lignitic beds; localities con-

tinued, 117; Section on Sowashee Creek, 118; Section at Spear's Cut,

Lauderdale Co.; localities continued, 119; fetid claysâ€”efflorescent;

fossil leaves and lignite, 120; other localities; shells of Claiborne age?,

121; Shongalo marine formation intercalated between lignitic clays;

Section at Kirk wood's Ferry, Attala Co., 122; other localities of the

Shongalo deposit, 123.

II. The Claiborne Group. A. The Silicious Claiborne specially treated;

strata impart no peculiar feature to the surface; localities and fossils, p.

123, 124:; Section on the Chickasawhay, at Enter prize; fossils in thig

bluff; beds intervening between Silicious and Calcareous Claiborne,

125; B. The Calcareous Claiborne Strata; characterised by the pre-

dominance of lime; fossils poorly preserved, except oysters, 126;

Section on Falling Creek; beds between the Claiborne and Jacksoa

Groups; Zeuglodon bones; fossil leaves and fruit, 127,128.

III. Thr Jackson Group; "black," and "bald" prairies common; Zeu-

glodon, Eschara, remains of fish, Gryphsea (allied to convexa) common

fossils; upper division matrix of Zeuglodonâ€”lower, shells, figured

and described by Conrad, in Waile's Report; highest strata at Canton,

128; localities, 129; Section in railroad cut near Calhoun Station; large

skeleton of Zeuglodon found here, 130; Section at Moody's Branch

and McNutt Hills, 131; fossils found at these places, and comparison

of them with Vicksburg fossils, by W. D. Moore, 132, 133; other

localities continued; Zeuglodon and other fossils, 134; Section near

Red Bluff Station, Wayne Co., 135; beds between Jackson and Vicks-

burg Group, 135â€”in this Section, determination of their fossils, list of

them, comparison of this fauna with those of Vicksburg and Jackson

Strata by Prof. W. D. Moore; lignitic beds at Vicksburg; depth

according to Prof. W. D. Moore, 136; Section in Mr. John Parker's

Well, Rankin Co., 137; Selenite, 138.

IV. The Vicksburg Group; first studied by Conrad; only marine stage-

containing crystrtlline limestones; material of the gronp; relation to

Grand Gulf Group, pp. 138, 139; Section from Yost's lime kiln to

Butt's, Summit, Rankin Co., 140; localities of this group; Section of

the Bluff at Vicksburg, 741; fossils of the Vicksburg, catalogue of the

same, 142,143, 144; Section above Byram Station, Rankin County;

outcrops at Brandon, 145; other localities; outcrops on Paulding and

Williamsburg road, observed by Prof. W. D. Moore, 146, 147.
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THE TERTIARY FORMATIONS: occupy the greater portion of the State; 
dip ; present three facies, namely : lignitiferous clays with remains of 

· vegetables, silicious sandstones and claystones with marine fossils ; and 
limestones and calcareous marls with marine fossils; ·estuary deposits 
of marine fossils sometimes found in the lignitic beds; lignitic beds 
usually separate the marine deposits, 107 ; general section of the Ter
tiary strata, 108 ; doubt as to position of" Lignitic of N. Mississippi": 
study of its fossil plants by L. Lesguereux; comparison of Venericar
clia planicosta from various geological horizons, by Prof. W. D. Moore, 
109. ' 

I. NORTHERN L:iGNITIC specially considered ; its territory generally hilly ; 
deeply overlaid by Orange Sand ; clay of, in the Flatwoods, p. 110; 
claystones stratified ; li~~:nite beds and material associated with them; 
Section of the Lignitic Strata, at Reeve's, N. Tippah; localities of N. 
Lignitic, 11~; Section at a Bluff on Ocklimita Creek, W. Tippah; 
Section at Hurley's Schoolhouse, W. Tippah, 113; localities and Sec
tion of Lignitic Strata, in Tippah Co., 114; Section at Price's Old Mill, 
Yockeney; fossil leaves in, 115; diagram illustrating false stratifica
tion in Lignitic at Ragland's Bluff, 116 ; lignitic beds ; localities con
tinued, 117 ; Section on Sowashee Creek, 118 ; Section at Spear's Cut, 
Lauderdale Co.; localities continued, 119; fetid clays-efflorescent; 
fossil leaves and lignite, 120; other localities; shells of Claiborne age?, 
121 ; Shongalo marine formation intercalated between lignitic clays ; 
Section at Kirkwood's Ferry, Attala Co., 122.; other localities of tbi 
Shongalo deposit, 123. 

II. THE CLAIBORNE GRour. A. The Silicious Claiborne specially treated; 
strata impart no pec11liar feature to the surface; localities and fossils, p. 
123, 124; Section on the Chickasawhay, at Enterprize; fossils in thi1 
bluff; beds intervening between Silicious and Calcareous Claiborne, 
125; B. Tke Oalcm·eous Claiborne Strata; characterised by the pre· 
dominance of lime; fossils poorly preserved, except oysters, 126 ; 
Section on Falling Creek; beds between the Claiborne and J acksoa 
Groups; Zeuglodon bones; fossil leaves and fruit, 127, 128. · 

III. TnF. JACKSON GROUP; "black," and "bald" prairies common; Zeu
glodon, Eschara, remains of fish, Gryphrea (allied to convexa) common 
fossils ; upper division matrix of Zeuglodon-lower, shells, figured 
and described by Conrad, in Waile's Report; highest strata at Canton, 
128; loc:1lities, 129; Section in railroad cut near Calhoun Station; large 
skeleton of Zeuglodon found here, 130; Section at Moody's Branch 
n.nd MeNu tt Hills, 131 ; fossils found at these places, and comparison 
of them with Vicksburg fossils, by W. D. Moore, 132, 133; other 
localities continued; Zeuglodon and other fossils, 134; Section nea.r 
Red Bluff Station, Wayne Co., 135; beds between Jackson and Vicks-

, burg Group, 135-in this Section, determination of their fossils, list of 
them, comparillon of this fauna with those of Vicksburg and Jackson 
Strata by Prof. W. D. Moore; lignitic beds at Vicksburg; depth 
according to Prof. W. D. Moore, 136; Section in Mr. John Parker's 
W ell, Hankin Co., i37; Selenite, 138. 

IV. 'l'HE VICKSBURG GROUP; first studied by Conrad; only marine stag& 
containing crystrdlirze limestanes; material of the ~ronp; relation to 
Grand Gulf Group, pp. 1H8, 139 ; Section from Yost's lime kiln to 
Butt's, Summit, Rankm Co., 140; localities of this group; Section of 
the Bluff at Vickshurg, 741 ; fossils of the Vicksburg, catalogue of the 
same, 142, 143, 144; Section above Byram Station, Rankin County; 
outcrops at Brandon, 145 ; other localities; outcrops on Paul~ing and 
Williamsburg road, observed by Prof. W. D. Moore, 146, 147. 
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THE TERTIARY FORMATIONSâ€”

V. The Granp Gulf Group; comparatively unimportant in spite of its

extent; poor in useful materials; plays a small part in the surface

conformation; whole formation marked by the presence of gypsum^

common salt and, generally, of magnesian salts, 147, 148; localities;

Section of the Bluff at Grand Gulf, Claiborne Co.. 148; sandstone,

lignite, silicified wood, clays, 149; Section at Loftus' Heights, Wilkin-

son Co.; Wailes, Prof., on Grand Gulf Group, 150; other localities,

151; peculiar cleavage of sandstones, 152; fossil trunks and roots

{stumps standing with the roots imbedded in the soil), of dicotyledon-

ous plants; Conifers and Palms; Section exhibiting the strata contain-

ing them, at Mr. Sam. Power's, near Winchester, Wayne Co., 153;

Section of Bluff at Dwyer's Ferry, Jackson Co.; Newer Tertiary (?) of

the Coast; partly marine, partly fresh-water; consist of black, fetid,

massy clays, containing recent shells and plants; localities, 154;

Section at Saueier's, on Wolf River, Harrison Co.; buried Cypress

forest; successive generation superimposed upon one another, 155;

useful materials of Tertiary; lignite, its uses, impurities, mode of

ascertaining them, 156; determination of the amount of ash in lignite

from five localities; presence of iron pyrite injurious, 157; mode of

distinguishing pyrites from other metals, 158; practical value of lig-

nite; increasing necessity for using it as fuel, 159; mode of working

lignite beds; localities, 160; analysis of Lignite Ash from Hughes'

branch; other localities, 161; localities continued, 161 to 164; mineral

fertilizers of the Tertiary, 164; analysis of Shongalo Greensand;

potash and soluble silica chiefly make it valuable, 165; calcareous

marls of the Tertiary; of two varieties, viz: white marls, and green-

sand marls, 166; analysis of the Vicksburg Marl; experiments with,

by Mr. Marshall, 167; Section of marl strata at Byram Statioa

(Cook's Ferry); analysis of marl from Byram Station, 168; many

joint clay marls; laminated yellow marl stone of McNutt Hill, 169;

analysis of marl from Moody's Branch, Jackson; amount of lime in

marls of N. Hinds and Madison Co's., 170; additional localities of

marl, 171; analysis of Dr. J. Quin'smarl, Rankin Co.; other localities,

172; localities continued, 173, 174; analysis of greensand marl from

Garland's Creek; localities continued, 175; additional localities; blue

marls preferable to white; gypseous marls, 176; calcareous marls of

the Fresh Water Tertiary, 177; analysis of clay marl from Judge

Hiram Cassiday's, Franklin Co.; large amount of potash in this marl,

178; Section of "Barnes' White Bluff,'' Marion Co., 179; analysis

of Barnes' marl and remarks regarding it, 180; marls sometimes of

local value only; Section at Burnett's Bluff, Marion Co.; analysis of

green loam this locality, 181; gypsum, limestones, 182; limestones of

Vicksburg Group; analysis of Vicksburg limestone, 18,3; other locali-

ties, 184; analysis of limestone from Yost's Rankin county; best

method of preserving lime, 185; other localities; building stones,

186, 187; waters of the Tertiary; of the Lignitic Groups, 187; abuse

of mineral waters: ingredients common to the waters of the Lignitic,

188; waters of the S. Lignitic generally considered, 189; practicability

of Artesian Wells below Vicksburg; waters of the Calcareous Marine

Tertiary, 190; record of the bored well at the State Penitentiary, 191;

record of wells bored by Rev. J. R. Lambuth, 192; Artesian Wells

in E. Mississippi, 193.

QUARTERNARY; divisible into five stages; Orange Sand previously treated

of; Bluff Formation; so named by Prof Swallow; district occupied

by, and materials of, 194-5; fossils of, collected by Prof. Wailesâ€”stud-

ied by Conrad Leidy, 195; useful materials and waters of, 196; "Yhe-
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THE TE.RTIARY FORMATIONS~ . 
. v. THE Gwp GULP' GROUJ;' j · oompa.rativ~ly unimportant iD spite of its 

extent ; poor in useful materials ; plays a. small part in the surface 
conformation ; whole formation marked by the presence of gypsum, 
common salt and, generally, of magtJ.e~ian salts, 147, 148; localities; 
Section of the Bluff· at Grand Gulf, Claiborne Co.! 148; sandstone, 
lignite, silicified wood, cl!!-ys, 149; Section at Loftus' Heights, Wilkin
son Co.; Wailes, Prof., on Grand Gulf Group, 150; other localities, 
151; peculiar cleavage of sandstones, 152 ; fossil trunks and root. 
{stumps standing with the roots imbedded in the soil), of dicotyledon
ous plants ; Conifers and Palms ; Section exhibiting the strata. contain:
ing them, at Mr. Sam. Power'tl, near Winchester, Wayne Co., 153; 
Section of Bluff at Dwyer's Ferry, Jackson Co.; Newer Tertiary (f) of 
the Coast; partly marine, partly fresh-water; consist of black, fetid, 
massy clays, containing recent shells and plants ; localities, 154; 
Section at Saucier's, on Wolf River, Harrison Co.; buried Cypress 
forest; successive generation superimposed upon one another, 155; 
useful materials of Tertiary; lignite, its uses, impurities, mode or 
ascertaining them, 156 ; determination of the amount of ash in lignite 
from five localities i presence of iron pyrite injurious, 157 ; mode or 
distinguishing pyrites from other metals, 158 ; practical value of lig
nite ; increasing necessity for using it as fuel, 159; mode of working 
lignite beds; localities, 160; analysis of Lignite Ash from Hughes' 
branch; other localities, 161; localities continued, 161 to 164; mineral 
fertilizers of the Tertiary, 164 ; analysis of Shongalo Greensand; 
potash and soluble silica chiefly make it valuable, 165; calcareous 
marls of the Tertiary; of two varieties, viz: whit~ marls, and green
sand marls, 166; analysis of the Vicksburg Marl; experimer.ts with, 
by Mr. Marshall, 167; Section of marl strata at Byram Statio• 
(Cook's Ferry); analysis of marl from Byram Station, 168; many 
joint clay marls; laminated yellow marl stone of MeN ntt Hill, 169; 
analysis of marl from Moody's Branch, Jackson ; amonnt of lime in 
marls of N. Hinds ~tnd Madison Co•s., 170; additional localities of 
marl, 171; analysis of Dr. J. Quin's marl, Rankin Co.; other localities, 
172; localities continued, 173, 174; analysis of greensand marl from 
Garland's Creek; localities continued, 175; additional localities; blue 
marls preferable to white ; gypseous marls, 176 ; calcareous marls of 
the Fresh Water Tertiary, 177 ; analysis of clay marl from Judge 
Hiram Cassiday's, Franklin Co.; large amount of potash in this marl. 
178 ; Section of "Barnes' White Bluff," Marion Co., 179 ; analysis 
of Barnes' marl and remarks regarding it, 180; marls sometimes of 
local vah,1e only; Section at Burnett's Bluff, Marion Co.; analysis of 
green loam this locality, 181 ; gypsum, limestones, 182; limestones of 
Vicksburg Group ; analysis of Vicksburg limestone, 18.3 ; other locali
ties, 184 ; analysis of limestone from Yost's Rankin county ; best 
method of preserving lime, 185 ; other localities ; bmlding stones, 
186, 187 ; waters of the 'Tertiary; of the Lignitic Groups, 187 ; abuse 
of mineral wate1·s : ingredients common to the waters of the Lignitic, 
188 ; waters of the S. Lignitic generally considered, 189 ; practicability 
of Artesian Wells below: Vicksburg ; . waters of the Calcareous Marine 
··rertiary, 190; record of the bored well at the State Penitentiary, 191; 
record of wells bored by Rev. J. R. ~mbuth, 192; Artesian Wells 
in E. Mississippi, 193. 

QUARTERNARY; divisible into five stages; Orange Sand previously treated 
of; BLUFF FoRMATION; so named by Prof Swallow; district occupied 
by, and materials of, 194-5; fossils of, collected by Prof. Wailes- stud
ied by Conrad Leidy, 195; useful materials and waters of, 196; "Y1m-
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QUARTERNARYâ€”

low Loam"; constitutes a large portion of Mississippi Soils; posterior

to the Orange Sand and Bluff formationsâ€”anterior to the Alluvium;

anterior to the great denudationâ€”posterior to the present river chan-

nels, 197; further discussion of its stratigraphical relations, 198;

Flatwoods soilsâ€”brick clay in, 199, 200; Hommock or Second Bot-

tom, 200-1; Allwial, 201.

PARTIL

AGRICULTURAL REPORT.

PRINCIPLES OF RATIONAL AGRICULTURE: definition and limitations

of the term soil, p. 202; natural vegetation a guide to the quality of

land; may, however, lead to error; not only the spades of plants but

their size and form must be considered; cases illustrating these points,

203; subsoils; proper mode of collecting and examining soils,

20-4; record of depth, at which taken always accompanies the analy-

sis; value of analysis of soils asserted; virgin soils usually investiga-

ted; origin of soils, 205; origin of soils; causes operating to

produce them, action of water, of temperature, of chemical agents;

fallowing, 206.

PRINCIPLES OF AGRICULTURAL CHEMISTRY: necessity and value of

technical terms; ingredients of soils; sixteen or seventeen elements

claim the attention of agriculturists; named, p. 206-7; important

combinations considered; Silicon, Sulphur, Phosphorus, Potassium

and Sodium treated of, p. 208; Calcium; action of lime in soils, p.

209; calcareous soils; growth of; Magnesium, p. 210; Aluminum;

clays; Iron, p. 211; "Soapstone" ; retentive power of clajs; Alum,

p. 212; Iron; oxide of; in soils; injurious effects of; modes of

remedying them, p. 214; bog ore or " Black Pebble "; importance of

drainage; chalybeate springs, p. 215; formation of rock by waters

charged with iron; nourishment of plants; constituents of plants;

rotation of crops, p. 216; rotation of crops a systematic method of

exhausting soils; order of rotation settled by experience; analyses of

soils, crops and manures of practical value, p. 217; analyses of south-

ern soils; discrepancies in results; physical constitution of soils;

soil must be "open", "porous", p. 218; light or sandy soils; heavy

clay soils; crack in drouth; retain moisture tenaciously, and so, in

wet seasons, prevent tillage; prevent access of air, p. 219; heavy soils

require deep and frequent tillage; heavy siliceous soils; defects of

them; acid soils; contain crenic, and apocrenic acids in a soluble

condition, p. 220; drainageâ€”its value and effects; drainage of clay

soils prevents injury from wet; warms the soil, p. 221; prevents

soluble or liquid manures from being wasted or lost; prevents washing

of the soil; improves the health of the districts in which it is practised;

reader referred to Maj. H. F. French on " Farm Drainage ", p. 222;

conditions of productiveness in soilsâ€”1. Good Physical Constitutionâ€”â– 

2. Qood Chemical Constitution; when defective in either artificial

correctives must be applied ; general name of these manures ; manures

of two kinds, mechanical and chemical; the latter may be divided
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ClUARTERNARY-
Low LoAM"; constitutes a large portion of Mississippi Soils ; posterior 
to the Orange Sand and Bluff formations-anterior to the Alluvium; 
anterior to the grea.t denudation-posterior to the present river chan
nels, 197; further discussion of its stratigraphical relations, 198; 
Flatwoods soils-brick clay in, 199, 200; Hol!:.\WCK or SECOND BoT
ToM, 200-1 j ALLUVIAL, 201. 

PARTIL 

AGRICUL'rUR.A_L REPOR11 • 

PRINCIPLES Oli' RA 1.'ION AL AGRICULTURE: definition and limitations 
of the term soil, P- 202; natural >egetation a guide to the quality of 

·land; may, however, lead to error; not only the spedes of plants but 
their siza and form must be considered; cases illustrating these points, 
203; subsoils; proper mode of collecting and examining soils, 
204; record of depth, at which taken always accomp:mies the analy· 
sis; value of analysis of soils asserted; virgin soils usually investiga
ted; origin of soils, 205; origin of soils ; causes operating to 
produce them, action of water, of temperature, of chemical agents; 
fallowing, 206. · 

PRINCIPLlijS Oli' AGRIGUL1'URAL CHEMISTRY: necessity and value of 
technical terms; ingredients of soils; sixteen or seventel!n elements 
claim the attention of agriculturists; named, p. 20G-7; important 
combinations considered; Silicon, Sulphur, Phosphorus, Potassium 
anrl , Sodium treated of, p. 20~ ; Calcium ; action of lime in soils, p. 
209; calc:ll'eous soils; growth of; Magnesium, p. 210; Aluminum; 
clays; Iron, p. 211; "Soapstone" ; retentive power of clays; Alum, 
p. 212; Iron; oxide of; in soils; injurious effects of; modes of 
rem~dying them, p. 214 ; bog ore or "Black Pebble" ; importance of 
drainage; chalybeate springs, p. 215; formation of rock by waters 
charged with iron; nourishment of plants ; constituents of plants; 
rotation of crops, p. 216 ; rotation of crops a systematic method of 
exhausting soils; order of rotation settled by experience ; analyses of 
soils, crops and manures of practical value, P- 217 ; analyses ofsoutb
ern soils ; discrepancies in results ; physical constitution of soils; 
soil must be "open"," porous", p. 218; light or sandy soils; heavy 
clay soils; crack in drouth; retain moisture tenaciously, nnd so, iu 
wet seasons, prevent tillage; prevent access of air, p. 219; heavy soils 
require deep and frequent tillage; heavy sil-iceous soils; defects of 
them ; acid soils ; contain crenic, and apocrenic acids in a soluble 
condition, p. 220 ; drainage-its value and effects ; drainage of clay 
soils prevents injury from wet; warms the soil, p. 221; prevents 
soluble or liquid manures from being wasted or lost; prevents washing 
of the soil ; improves the health of the districts in which it is practised ; 
reader referred to Maj. H. F. F1·ench on " Farm Drainage ", p. 222 ; 
conditions of productiveness in soils-1. Good Physical Gonstitution-
2. Good Chemical Constitution; when defective in either artificial 
correctives must be applied; general name ofthese manures; manures 
of two kinds, .mechanica.l and chemical; the latter may be divided 
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PRINCIPLES OF AGRICULTURAL CHEMISTRYâ€”

into stimulant, and nutritive manures; examples of the benefit derived

from mechanical manures, p. 222-3; washing may sometimes be

turned to good account; chemical manures specially considered;

"humus "; its mode of action \ its properties, p. 224; clays to some

extent a substitute for humus; green croppingâ€”rationale of; ammon-

iacal manures; ammonia required for the nutrition of plants, p. 225;

also a stimulant; relation of leaves to ammonia; Peruvian Ghiano,

226; when is manure most profitable? Columbian Ghiano; Super-

phosphate of Lime; effects of its use, 227; Chilian Saltpetre;

Common Salt; Gypsum; Quicklime and Carbonate of Lime, 228;

action of lime, its beneficial effects detailed, 228-230; difference be-

tween lime and marls, different condition of ingredients in soils and

marls, 231; effect of marls transient, why, cases, 231; classification

of marls; I. Cretaceous Marls include, Greensand Marls, Clay

Marls, Greenish Sands. II. Marine Tertiary Marls. III. Clay

Marls of the Upper Fresh Water Tertiary. IV. Fresh Water

Marls later than Tei.tiary, 231-233; marling, directions as to,

over-drainage, Mr. Ruffin's Treatise referred to and recommended,

234; effects of marling on health, gypseous marls, stable manure, its

great value, composting, 235-236, comparative value of fresh and

rotten manure discussed, method of culture, robbing the soil, 238;

imminence oi exhaustion, exhaustive culture irrational, 239; culture

of too much land, restoration of exhausted soils, rotation of crops, 240;

is only a systematic mode of exhausiing the suil, order of rotation in

southern crops not yetdetermined, rotation valuable in manured lands,

241; rule for preserving the fertility of a soilâ€”return to it so fur as

practicable everything taken from it; cotton one o( the least exhausting

of crops, value of cotton seed as a manure, 242; best method of ap-

plying it, its mode of operation, 243; improvidence of using cotton

seed as food, manufacture of cotton seed oil improvident, unless the

cake and hull be returned to the soil, selling cotton seed is really

selling manure, 244; waste of cotton seed in the Mississippi Bottom^

245; Suhsoilwij consists essentially of two processes, deep plowing

tempers extremes of wet and drouth, but turning up the subsoil to

the sin face is not always desirable, under what circumstances it is

desh able shown, cases illustrating the principles laid down, 245, 6,7, 8 *

Tullian or Lois Weedon system denounced, drainage, 249; dungâ€”

producing system of culture shown to be fallacious, 250, 1; what

becomes of the lost fertility of soils ? how can a maximum of fertility

he perpetually maintained ? 251, 2.

8PECIAL PARTâ€”AGRICULTURAL FEATURES OF THE STATE OF

MISSISSIPPI; THE NORTH-EASTERN PRAIRIE REGION : its limits,

not implied that the whole district is prairie in its chai&cter, is char-

acterized and determined by the cretaceous strata, 254; Tishomingo

and Itawamba, lands of Big Bear, and Yellow Creeks, 255; character-

istic growth, 256; soils of E. Monroe and the valley of the Tombigbee;

peculiar growth, 257; hommock of the Tombigbee, its vegetation,

** white lime country " of Tishomingo and Itawamba, 258 ; "Mahog-

any Soils", "Beeswax Hommock", Black Prairie Soil, soils near

Farmington, 259; Corinth, Planville, Hatchie, Tuscumbia and Rich-

mond, their soils and vegetation, 2U0; the prairie region proper, soils

and peculiar growth, 2G1; Monroe prairie soil, Monroe prairie under-

subsoil, 262; analysis of latter; relations of soil and subsoil, of these

prairies, defects and remedies of, 263; advantage of deep plowing and

V drainage; bald prairies require vegetable matter; prairie uplands of

Kemper and Noxubee, 264; their crops and natural growth; lands ot
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PRINCIPLES OF AGRICULTURAL CHEMISTRY-
into stimulant, and nutritive manures ; examples of the benefit derived 
from mechanical manures, p; 222-3 i washing may sometimes be 
turned to good account; chemical manures specially. considered ; 
"humus " ; its mode of action ; .its properties, p. 224; clays to some 
extent a substitute for humus; g1·een cropping-rationale of; ammon
iacal manm·es; ammonia required for the nutrition of plants, p. 225 ; 
also a stimulant; relation of leaves to ammonia; Peruvian Guano, 
226 ; when is manure most profitable ? Columb:an Guano ; Super
phosphate of Lime ; effects of its use, 227 ; Chilian Saltpetre ; 
Common Salt; Gypsum; Quicklime and Carbonate of Lime, 228 ; 
action of lime, its beneficial effects detailed, 228-230 ; difference be
tween lime and marl~, different condition of ingredients in soils and 
mal'ls, 231; effect of mnrls transient, why, cases, 231 ; classUicaticm 
of mads; I. CRETACEOUS MARLS include, Grermsand Ma,·ls, Clay 
Marls, Greenish Sands. II. MARINE 'fER'fiARY MARLS. IlL CLAY 
MARLS OF THE UPPER FRESH wATER TERTIARY. IV. FRESII WATER 
MARLS LA'l'ER 'l'HAN TE!.'l'IAIW, 231-233; marling, directions as to, 
overdrainage, Mr. Ruffin's Treatise referred to and recommended, 
234 ; effects of marling on health, gypseous marls, stable manure, its 
great value, composting-, 235-236, comparative v:Jluc of fresh and 
rotten manure dii;CUssed, method of cullllre, !'l!bbing the soil, 2::18; 
imminence'){ exhaustion, exhaustive culture irrational, 23U; culture 
of too much land, restoration of exhausted sOJI;:~, rotation of crops, 24.0; 
is only a systematic mode of exhanstiug the .~uil, order of rotation in 
southern crops not yet dt·tvrmirfed, rotation nlluaule in manured lands~ 
241; rule for preserving the fertiltty of a ~-;oil-1·ctum to it so faT as 
p;·acticable evel·ything taken .from it; cotton one of the least exhausting 
of crops, value of cotton seed as a maJJllrc, 212; Lest method of ap
plying it, its mode of operation, 24:i; iwprovidc11Ce of using cotton 
seed as food, manuE;c~urc of cotton "ced oil illlprovident, unless the 
cake and hull be ret umed to the soil, selling colton seed is really 
selling manure, 244; \Yaste of colton seed in the lHississippi Dottom~ 
245 ; Sul,soiliny consists es,.:cn t iully of t \YO processes, deep plowing 
tempers extremes of wet and <.lroulh, but turning up the subsoil to 
the su dace i~; not ahmJ s desirable, under what circuinstances it is 
desi1 able shown, cases illustrating the principles Jaitl down, 245, u, 7, 8; 
'l'ullian or Lois \Vcedun SJStcm denounced, drainage, 24D; dung
producing system of culture sllO\Yl1 to be fallaciou~, 260, 1; what 
becomes of the lost fertility of soils ? how can a maximum of fertility 
be perpetually maintained? 251. 2. 

SPECIAL PAli'l'-·-AGR1CULTUHAL FEATURES Oli' THE STATE OF 
MISSISSIPPI; THE NORTH-EASTEHN PHAIHIE HEGION: its limits, 

not implied that the whole distrid is pruirie in its cLmacter, is char
acterized and determined by the cretaceous strata, 254; Ti::-:homingo 
and Itawarnba, lands of Dig l3ear, and Yellow Creeks, 255; charact9r
istic growth, 256; f'oils of E. Monroe nnd the valley of the 'l'ombigbee; 
peculiar growth, 257 ; hommock of the Tombigbee, its vegetation, 
"white lime country" of Tishomingo and ltawamba, 258 ; '' Mahog
any: Soils", "Beeswax Hommock ", Black Prairie Soil, soils near 
Farmington, 259; Corinth, Planville, Hatchie, 'l'uscumbia and R:ch
mond, their soils and vegetation, 2li0 ; the prairie region proper, soils 
and peculiar growth, 261 ; Monroe prairie soil, Monroe prairie under
subsoil, 262; analysis of latter; relations of soil and subsoil, of these 
prairies, defects and. remedies of, 268 ; advantage of deep plowing and . 

~ drainage i bald prairies require vegetable matter j prairie uplands or 
Kemper and Noxubee, 264; their crops and natural growth; lands ot 
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SPECIAL PARTâ€”AGRICULTURAL FEATURES OF THE STATE OF

MISSISSIPPI; N. E. PRAIRIE REGIONâ€”

E. Tippah, 265; lands between the forks of the Hatchie; between the

heads of Hatchie and Tallahatchie; S. Tippah and the Pontotoc Ridge,

266; "the Buncombes", "Red Sands", "Mullatto Soils", 267;

"analysis of Mulatto Soil", "Beeswax Hommocks" and "Bald

Prairie Soils " of the Pontotoc Ridge, 268; brokenness of the surface

only drawback to the Pontotoc Ridge lands; Waters of the N. E.

Prairie Region, 269; analysis of water of "Gum Spring"Box

Spring", of a mineral spring near Fulton, and of clay from a mineral

well on Bull Mountain, 270; waters of the Rotten Limestone Region,

deepest near the western border of the territory; localities of well,

271; bored and Artesian wells of Monroe and Lownds, 272.

THE FLAT WOODS REGION : geographical position and surface conformation,

p. 273-4 ; two varieties of soil in this region, viz: light, sandy, and

heavy, clayey; growth, 274-5; analysis of light, and heavy flatwoods

soil, 276-7; culture of light flatwoods soil, requires clay and vegeta-

ble matter, 277-8; cultivation of heavy flatwoods soil, requires lime

vegetable matter, sand and drainage, 770-280; the white oak flat-

woods; peculiarities of soil and growth, 280; hills of the flatwoods

region; localities; peculiarities of soil and growth, 281-2 ;'bottom

soils of the Flatwoods; vegetation; springs and wells, 283; bored

wells N. and W. of Houston ; localities and depths; waters S. and S.

E of Houston; wells and springs in the hills of the Flatwoods, 284,

5; mineral'waters characterize the wells generally; abuse of these-

waters, 286, 7.

fHE YELLOW LOAM REGION: boundaries of the district, its soils defined

generally, peculiar vegetation, p. 288 ; all degrees of transition between

the extremes of soils specified; relative value shown By the forest

growth, form and size of trees of material account in judging, specific

directions given, 2S9, 290; table lands of Marshall and N. W. Tippah,

peculiarities of soil and timber ; analysis of soil and subsoil of Mar-

shall county Table Lands, 291, 2; consideration of the analyses with

reference to the improvement of these soils, 292; table lands of N.

W. Tippah ; waste from washing; importance of " circling ", 293;

necessity of accurate levelling, easy method of making a level ; deep

plowing an additional preventive of "washes", 294, 5; country S. of

Wolf River and W. of Tippah Creek, 295; Lafayette county, 296;

lands of Yallabusha county, 297; lands of Carroll and N. E. Yazoo,

298; land of N. Attala; uplands bordering the Poukta; fertility of

the " Red Hills ", 299 ; lands of S. Attala, N. E. Leake, N. Madison

and Calhoun, 300; their vegetation ; upland soils of Winston, 301-2;

lands E. of the Nanna VVauya; face of the country ; growth, 302;

ridge soils of Kemper; soils near Daleville; culture of the vine;

peculiarities of these soils best studied on the ridges of the Tallahoma

W. of Garlandsville, 303-4; height and beauty of these ridges;

bottom soils of the Yellow Loam Region, 305; often sandy ; often cut

through lignitic strata and become clayey, 306; soils of the Talla-

hatchie Bottom, of the Yockeneyâ€”Patafa, of the Loosha Scoona, of

the Big Black, 306, 7 ; hommock soils of the last; peculiarity of soil

on Dr. Vaiden's land near Shongalo, 308 ; the solis of Pearl River

Bottom; vegetation; soils of the Ycckanookana, 309; waters of the

Yellow Loam Region; bored and Artesian wells; water would prob-

ably be obtained at Oxford and Holly Springs at 7 or 800 feet, 310;

mineral waters of this region classified, viz: alkaline chalybeates,

saline chalybeates, and alum waters, 311, 312.

*HE NORTHERN RIVER COUNTIES: p. 312.
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SPECIAL PART-AGRICULTURAL FEATURES OF THE STATE OF 
MISSISSIPPI; N. E. PRAIRIE REGION-· 

E. Tippa.h, 265 ; lands between the forks of the Hatchie ; between the 
heads of Hatchie and Tallahatchie; S. Tippah and the Pontotoc Ridge, 
266 ; "the Buncombes ", "Red Sands", " !lfullatto Soils", 267 ; 
"analysis of Mulatto Soil", "Beeswax Hommocks" and "Bald 
Prairie Soils" of the Pontotoc Ridge, 268 ; brokenness of the surface 
only drawback to the Pontotoc Ridge lands; Waters of the N. E. 
Prairie Region, 269 ; analysis of water of " Gum Spring", " Box 
Spring", of a mineral spring near Fulton, and of clay from a mineral 
well on Bull Mountain, 270; waters of the Rotten Limestone Region, 
deepest near the western border of the territory; localities of well, 
271 ; bored and Artesian wells of l\'Ionroe and Lownds, 272. 

i'RE lf' LA T WOODS REG ION : 8eographical position and surface conformation, 
p. 273-4:; two varieties of soil in this region, viz : light, sandy, and 
heavy, clayey; growth, 274-5; analysis of light, and heavy flatwoods. 
soil, 276-7; culture of light flatwoods soil, re.quires clay and vegeta
ble matter, 277-8; cultivation of heavy fl;ttwoods soil, requires lime 
vegetable matter, sand and drainage, 710-280; the white oak flat
woods ; peculiarities of soil and growth, 280; hills of the flatwoods 
region; localities; peculiarities of soil and growth, 281-2 ; · bottom 

soils of the Flatwoods ; vegetation ; springs and wells, 283 ; bored 
wells N. and W. of Houston; localities and depths; waters S. and S. 
E of Houston ; wells and springs in the hills of the lflat~oods, 284, 
5; minerat·waters characterize the wells generally ; abuse of thes~ 
waters, 286, 7. 

THE YELLOW L0:\.7\I REGIO~: boundaries of the district, its soils defined 
generally, peculiar· vegetation, p. 288; all degrees of transition between 
the extremes of soils specified; relative value shown by the forest 
growth, form and ~ize of trees of ma,terial account in judging, specific 
directions given, 289, 2UO ; table lands of Marshall and N. W. Tippah, 
peculiaritie:; of sml and tim her; analysis of soil and subsoil of Mar
shal~ county Table Land", 2Ul, 2; consideration of the analyses with 
reference to the improvement of these soils, 292 ; table lands of N. 
\V. 'l'ippah; waste from W<lshing; importance of " circling", 203; 
nece<'sity of accurate levelling, easy method of making a level ; deep 
plowing an additional preventive of "washes " , 2D4, 5; country S. of 
Wolf River and W. of Tippn.h Creek, 293; Lafayette county, 296 ; 
lands of Yallabusha county, 297 ; lands of Carroll and N. E. Yazoo, 
298; land of N. A ttala; uplands bordering the Poukta; fertility of 
the " Red Hills", 299 ; lands of S. Attala, N. E. Leake, N. l\'Iudi~on 
and' Calhoun, 300; their vegetation; upland soils of Winston, 301-2; 
lands E. of the Nanna Wuuya; face of the country; growth, 302; 
ridge soils of Kemper; soils near Daleville ; culture of the vine; 
peculiarities of these soils best studied on the ridges of the Tullahoma. 
W. of Garlandsville, 303-4; height and beauty of these ridges; 
bottom soils of the Yellow Loam Region, 305 ; often sandy ; often cut 
through lignitic strata and become clayey, 30G ; soils of the Talla
hatchie Bottom, of the Y ockeney-- Patara, of the Loosha. Scoona, of 
the Big Black, 306, 7 ; hom mock soils of the last ; peculiarity of soil 
on Dr. Vaiden's land near Shongalo, 308 ; the solis of Pearl River 
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NOTE.

In the absence of Dr. Hilgard I am compelled to state, by way

of appology, to him and to the readers of the Report, that lack of

space has obliged me to substitute for an exhaustive index, alphabeti-

cally arranged, a Table of Contents : I have labored to make this

as minute and full as possible, and hope that the careful reader by its

aid will be able to turn rapidly and readily, to whatever he may

desire to find in the text. The few errata deemed of sufficient

importance to correct, are here subjoined:

On p. 3â€”" Marine Animal" should be opposite "Ripley Group"

and the three lines just below brought up accordingly.

"" 240â€”immediately preceding TT482, for " Retoration" readâ€”

Restoration.

"" 301â€”in the heading, for " Alterations", readâ€”Alternations.

â€¢Â« Â« 304â€”in the sixth line of T650, for :< properly" substitute

popularly.

Two blanks involving the number of acres embraced in the Sea-

Island Cotton Plantations, and the amount of cotton per acre

produced on these, I have been unable to fill, the only information

relative to these subjects, in the U. S. Census, being the return of

70 bales from Hancock County. W. D. MOORE.

Jackson, Sept. 14, I860.
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xxiv NOTE. 

In the absence of Dr. Hilgard I am compelled to state, by war 
of'appology, to him and to the readers of the Report, that lack of 
spa.cehas obligedmeto substitute for an .exhaustive index, alphabeti
cally·arranged, a Table of Contents :· I have labored to make this 
as minute and full as possible: and hope that the careful reader by its 
aid will be able to turn rapidly and readily, to whatever he may 
desire to find in the text. The few errata deemed of sufficient 
importance to correct, are here subjoined : 
On p. 3-" Marine Animal" should be opposite" Ripley Group" 

and the three lines just below brought up accordingly. 
" " 240-immediately preceding 'V 482, for " Retoration" read

Restoration. 
" 11 30 l-in the heading, for " Alterations ", read-Alternations. 
11 " 304-in the· sixth line of ,650, for ;c properly" substitute 

popularly. 
Two blanks involving the number of acres embraced in the Sea

Island Cotton Plantations, and the amount of cotton per acre 
produced on these, I have been unable to fill, the only information 
relative to these subjects, in the U. S. Census, l>eing the return of 
70 bales from Hancock County. W. D. MOORE. 

JACKSON, Sept. 14, 1860. 
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PART I.

GEOLOGICAL REPORT.

1. Configuration of the Surface.â€”There are, probably, few States

in the Union, concerniug the aspect of whose surface erroneous

impressions are more generally prevalent, than is the case with

Mississippi. The reputed character of a comparatively small

portion of its territoryâ€”the Mississippi Bottomâ€”is very commonly

referred to the greater portion, or to the whole of the State, among

whose features, swamps, marshes and mosquitoes are thought to

hold a prominent place. It may not be superfluous, therefore, to

premise, that outside of the Mississippi Bottom, sand hills, with

Pine, Black Jack and Post Oak, are a very conspicuous feature in

the landscape ; the surface being generally hilly, though nowhere

mountainous. Few of the ridges probably rise as high as 400 feet

above the drainage of the country, the usual elevations of the

hills above the minor watercourses being from 30 to 120 feet; and

none probably are above 800 feet in absolute elevation.

All the inequalities of surface at present existing in Mississippi, arc

due to denudationâ€”formed by the action of water. There are no

hills or chains of upheaval properly speaking; for, although many

are composed chiefly of strata possessing a sensible dip, they

are elevated above the rest of the country only because these

have to a great extent been washed away, without being, at the

present time, replaced by other deposits.

2. The dips are mostly very slight, so as to be rarely perceptible

in one and the same locality, and often difficult to demonstrate
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PART I. 

GEOLOGICAL REPORT. 

1. Configuration of the Surface.-There are, probably, few States 
in the Union, concerning the aspect of whose surface erroneous 
impressions are more generally prevaleut, than is the case with 
Mississippi. The reputed character of a comparatively small 
portion of its territory-the Mrssissippi Bottom-is very commonly 
referred to the greater portion, or to the whole of the State, among 
whose features, swamps, marshes and mo~quitoes are thought to 
hold a prominent place. It may not be superfluous, therefore, to 
premise, that outside of the Mississippi· Bottom, sand hills, with 
Pine, Black Jack and Post Oak, are a very conspicuous feature in 
the landscape ; the surface being generally hilly, though nowhere 
mountainous. Few of the ridges probably rise as high as 400 feet 
above the drainage of the country, the usual elevations of the· 
hills above the mino~ watercourses being from 30 to. 120 feet; and 
none probably are above 800 feet in absolute elevation. 
All the inequalities of surface at present existing in Mississippi, arc 
due to denudatioB-formed by the action of water. There are no. 
hills or chains of upheaval properly speaking ; for, although. many 
are composed chiefly of strata possess!ng a sensible dip, they 
are elevated above the rest of the country only because these 
have to a great extent been wash~d away, without being, at the 
present time, replaced by other deposits. 

2. The dips are mostly very slight, so as to be rarely perceptible 
in one and the same locality, and often difficult to demonstrate 
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without actual surface levelings. The dips of the cretaceous strata

has been best proven, and its amount approximately ascertained, by

the artesian bores which have been numerously made in the region

they underlie. In Lowndes and Noxubee counties, according

to data collected by Dr. William Spillman, the dip is from

25 to 30 feet per mile, towards the S. W. Further N. the direc-

tion of the dip changes to the westward, and near the Tennessee

line is nearly due W. ; while in middle Alabama, according to

Tuomey,the dip is nearly due S. In other words, the strata

incline away from the great upheavals of the Alleghany range, the

cretaceous belt skirting what may be considered the last spurs

radiating from the mountains. [See Paragraph 78.] The strata

of the Tertiary also possess a slight dip, as is shown by the rise of the

water obtained in boring wells, in the southern portion of the

State; and by the gradual sinking below the waters edge, as we

advance southward, of the strata exhibited in the banks of the

streams which, like Chickasawhay and Pearl Rivers, follow in

general a southward course. The dip of the tertiary therefore

coincides, in the main, with that of the cretaceous formation.

3. In view of these facts, we should expect to find the highest

elevations in the north-eastern portion of the State. With respect

to the average level of the country, this undoubtedly holds true, as

is shown by the course of the larger rivers; but the rule is very

much modified, as regards the highest relative elevations, above

the general level of the drainage. For after we recede 70 to 90

miles from the sea-coast, the average level ascends but slowly, and

we find relative elevations at least, equal to those in the N. E.

portion of the State; and thence northward, no inference as to

the hilliness, or the relative elevations of a region, can be drawn

a priori from its position, either in longitude or latitude. In the

latter direction, there is perhaps a little more regularity than

exists in the former; the highest relative, as well as absolute,

elevations being, on the whole, E. of a line drawn N. and S.,

through the center of the State. A notable exception to this rule,

however, occurs in the extreme S. W., where the Mississippi river

is skirted by ridges, some of which are elevated probably more

than 400 feet above its level. Some of the highest ridges in the

State are said to exist on the heads of Pearl River, in Newton,

Neshoba, and E. Attalaâ€”a region with which I am not personally
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2 GEOLOGICAL REPORT. 

without actual surface levelings. The dips of the cretaceous strata 
has been best proven, and its amount approximately ascertained, by 
the artesian bores which have been numerously made in the region 
they underlie. In Lowndes and N oxubee counties, according 
to data collected by Dr. William Spillman, the dip is from 
25 to 30 feet per mile, towards the S. W. Further N. the direc
tion of the dip changes to the westward, and near the Tennessee 
line is nearly duE W. ; while in middle Alabama, according to 
Tuomey, the dip is nearly due S. In other words, the strata 
incline away from the great upheavals of the Alleghany range, the 
cretaceous belt skirting what may be considered the last spurs 
radiating from the mountains. [See Paragraph 78.] The strata 
of the Tertiary also possess a slight dip, as is shown by the rise of the 
water obtained in boring wells, in the southern portion of the 
State ; and by the gradual sinking below the waters edge, as we 
advance southward, of the strata exhibited in the banks of the 
streams which, like Chickasawhay and Pearl Rivers, follow in 
general a southward course. The dip of the tertiary therefore 
coincides, in the main, with that of the cretaceous formation. 

3. In view of these facts, we should expect to find the highest 
elevations in the north-eastern portion of the State. With respect 
to the average level of the country, this undoubtedly holds true, as 
is shown by the course of the larger rivers ; . but the rule is very 
much modified, as regards the highest relative elevations, above 
the general level of the drainage. For after we recede 70 to 90 
miles from the sea-coast, the average level ascends but slowly, and 
we find relative elevations at least, equal to those in theN. E. 
portion of the State ; and thence ~orthward, no inference as to 
the hilliness, or the relative elevations of a region, can he drawn 
a priori from its position, either in longitude or latitude. In the 
latter direction, there is perhaps a little more regularity than 
exists in the former ; the highest relative, as well as absolute, 
elevations being, on the whole, E. of a line drawn N. and S., 
through the center of the State. A notable exception to this rule, 
however, occurs in the extreme S. W., where the Mississippi river 
is skirted by ridges, some of which are elevated probably more 
than 400 feet above its level. Some of the highest ridges in the 
State are said to exist on the heads of Pearl River, in Newton, 
Neshoba, and E. Attala-a region with which I am not personally 
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acquainted; while the highest ridges in N. Mississippi of which

I have any knowledge exist in the waters of the Hatchie, in E.

Tippah, and in the hilly region dividing the waters of the Hatchie,

Tallahatchie and Tombigbee. A table of such determinations of

elevation as I have been able to obtain, will be found in the

Appendix, at the end of the present volume. {

4. Geological Structure.â€”The general geological'features of the

State are simple, and will be readily understood, in connection

with the foregoing remarks, by reference to the geological map;

the subjoined table of the formations occurring in the State, their

several stages, principal materials, and character of fossils; and

the general section, Pig. I, Table 1, in which, for the sake of a

fairer representation than could otherwise be given, a curved line

of projection (as indicated on the little map subjoined) has been

adopted.

TABLE OF THE FOEMATIONS OF MISSISSIPPI.

NAME OF GROUP.

PRINCIPAL MATERIALS.

FOSSILS FOUND.

alluvium

Second Bottom

I Yellow Loam

Bluff Formation

Orange Sand

Coast Pliocene?

Grand Gulf Group

Vicksburg Group

Lignitic

Jackson Group

Lignitic

Claiborne Group |

Northern Lignitic

Ripley Group

Rotten Limestone

Tombigbee Sand

Eutaw Group

Limestone

Sandstone

Black Slate

Soils, sand-oars, etc.,

"Hommocks,"

Brown and yellow brick-clays,

Calcareous silt,

ISands, pebbles, clays,

Black fetid clsys,

Light colored clays ;white sandstones.

|Marls and limestones,

Black clays,

Marls and soft limestones,

Black clays,

[Marls and limestones,

[Siliceous sandstones,

Black and grey clays; yellow sands,

[Marls and limestones, sandy,

Soft chalky limestones, clayey,

Greenish micaceous sands,

Dark colored clays, sand,

Fetid, crystalline limestone,

[siliceous sandstone and chert,

Hydraulic limestone,

Living plants and animals.

Terrestrial, part extinct.

Those of underlying formations.

Living marine shells, living trees'

PJants partly extinct ? Lignite.

Marine animals.

Plants Lignite.

Marine animals.

Plants, Lignite.

Marine animals.

Marine animals.

Plants partly extinct; Lignite.

Marine animals.

Marine animals.

Marine animals.

Plants, extinct ;Lignite.

[Marine animals.

Marine animals.

?

It will be perceived that four only of the principal geological

periods are represented, viz : the Carboniferous, Cretaceous, Tertiary

and Quaternary. In each of these, several stages, or minor sub-

divisions require to be distinguished. But before entering upon

a special discription of these, it is necessary to premise, that with.
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acquainted; while the highest ridges inN. Mississippi of which: 
I have any knowledge exist in the waters of the Hatchie, in E. 
Tippah, and in the hilly region dividing the waters of the Hatchie, 
Tallahatchie and Tombigbee. A table of S1!1Ch determinations of 
elevation as I have been able to obtain, will be found in the 
Appendix, at the end of the present volume. t 

4. Geological Structure.-The general geological features of the 
State are simple, and will be readily understood, in connection 
with the foregoing remarks, by reference to the geological map ; 
the subjoined table of the formations occurring in the State, their 
several stages, principal materials, and character of fossils; and 
the general section, Fig. I, Table 1, in which, foi the sake of a . 
fairer representation than could otherwise be given, a curved line 
of projection (as indicated on the little map· subjoined) has been 
adopted. 

TABLE OF THE FORMATIONS OF MISSISSIPPI. 

N.A:ME OF GROUP. PRIXCIPA.L M.ATERIAL'l. 

>, { ALLU\1U!r Soils, sana-bars, etc.; 
~ SECOND BOTIO:.U "Hommocks," . 
;:: YELLow Lo.A~r Brown and yellow bnck-clays, 
~ BLUFF FORMATION Calcareous ·silt, 
" ORA:l!GE S..ND Sands, pebbles, clays, 

FOSSlL'l FOUND. 

Living plant~ and animals. 
? 
? 

Terrestrial, part extinct. 

0' Co.AST Puoc=? Black fetid clsys, 

f GJUxn GUI.F GROCP Light colored clays ; white sandstones. 
>, VICKSBURG GROUP :Marls and limestones, 
,_ LrG:xn1c Black clays, 

Those of underlying formations, 
Living marine shells, living trees 
Pjants partly extinct ? Lignite. 
Marine animals. 
Plants Lignite. 

~ j JACKSO:> GROc'P Marls and soft limestonEs, 
S LrGNITIC Black clays, 

E-< • { Marls and limestones, 
Cr.AJBOR.'IE GROUP Siliceous sandstones, 

l NoRTHER:>~ LrG:smc Black and grey clays ; yellow sands, 
,; g f RrPLEY GROUP Marls and limestones, sandy, 
<> RoTTE.,.LrMESTOXE Softchalky limestones, clayey, S i TO:.UBIGHh'E l:'.A:SD . Greenish micaceous sands, · 
~ l EuT.AW GROUP Dark colored clays, sand, 
u 

Fetid, crystalline limestone, 
::iliceous smdstone and chert, 
Hydraulic limestone, 

Marine animals. 
Plants, Lignite. 
Marl ne animals. 
Marine animals. 
Plants partly extinct ; Lignite. 

Marine animals. 
)Iarine animals. 
Marine animals. 
l'la.ntS, extinct j Lignite. 

Marine animals. 
Marine animals. 

! 

It will be perceived that four only of the principal geological 
periods are represented, viz: the Carboniferous, Cretaceous, Tertiary ' 
and Quaternary. In each of these, several stages, or minor snb-·
divisions require to be distinguished. But before entering upon . 
a. special discription of these, it is necessary to premise, that with. 
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the exception of the territory occupied by the alluvium of the

Mississippi Bottom, and by the Bluff formation of the Southern

River Counties, the formations laid down on the map do not, as a

general thing, occupy the surface to any considerable extent, nor

even do they in most cases, immediately underlie the arable stratum

of their region of occurrence. The latter, in most of the better

class of upland' soils, is formed by a yellow or brown loam, of an

age more modern than the Bluff formation (which it frequently

overlies), and from two to ten feet in thickness. But the forma-

tion which gives character to the surface conformation of the

Stateâ€”whose presence is the rule, and whose absence the exception

requiring special mention; which forms the main body of most

ridges, and to a very great extent, their surface alsoâ€”is that

which has been very appropriately designated by Prof. Safford.

the State Geologist of Tennessee, as the Orange Sand formation,

5. It may appear surprising at first sight, in view of these facts

that this important formation should not have been laid down, or

even mentioned, on the geological map; but the very universality

of its occurrence has made this a matter of necessity, unless the

other formations were to be concealed by it on the map, in the

same manner in which they are in nature: so much so, that this

very formation is among the most serious obstacles in the examination

of the more ancient formations of Mississippi, and that a proper

understanding of its peculiarities is the first necessity in the study

of the geology of the State. And since evea a description of the

other formations involves, of necessity, a continual reference to

these peculiarities, it may be best to give the special description of

the Orange Sand formation, out of its proper order in the geologi-

cal series, as a key and introduction to the geological structure of

Mississippi. 4
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the exception of the territory occupied by the alluvium of the 
Mississippi Bottom, and by the Bluff formation of the Southern 
River Counties, the formations laid down on the map do not, as a 
general thing, occupy the surface to any considerable extent, nor 
even do they in most cases, immediately underlie the arable stratum 
of their region of occurrence. The latter, in most of the better 
class of upland soils, is formed by a yellow or brown loam, of an 
age more modern than the Bluff formation (which it frequently 
overlies), and· from two to ten feet in thickness. But the forma
tion which gives character to the surface conformation of the 
State-whose presence is the rule: and whose absence the exception 
requiring special mention ; ·which forms the main body of most 
ridgBs, and to a very great extent, their surface also-· is that 
which has been very appropriately designated by Prof. Safford. 
the State Geologist of Tennessee, as the ORANGE SAND i'ormation, 

5. It may appear surprising at first sight. in Yiew of these facts 
that this important formation should not have been laid down. or 
even mentioned: on the geological map; but the very universality 
of its occurrence bas made this a matter of necessity, unless the 
other formations were to be concealed by it on the map, in the 
same manner in which they are in natu're: so much r:o, that this 
very formation is among the most serious obstacles in the examination 
of the more ancient formations of Mississippi, and that a proper 
understanding of its peculiarities is the first necessity in the study 
of the geology of the State. And since evea a description of the 
other formations involves, of necessity,. a continual reference to 
these peculiarities, it may be best to give the special description of 
the Orange Sand forma.tion, out of its proper order in the geologi
cal serie..", as a key a.nd introduction to the geological structure of 
Mississippi. • 
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THE ORANGE SAND FORMATION.

6. As has been stated above, the Orange Sand formation

characterizes the greater part of the surface of the State of

Mississippi. It is entirely wanting only in the alluvial bottom of

the Mississippi River; and it occurs to a limited extent only in the

following districts: 1st, In the territory of the Bluff formation,

skirting the Mississippi River southward of Vicksburg. to the

Louisiana line. Above Natchez, the Orange Sand formation

usually runs out at a distance of 8 or 12 miles from the Mississippi

River, where it appears underlying the calcareous silt of the Bluff

formation, sometimes only a few inches in thickness, but increasing

rapidly as we advance inland ;below Natchez, however, we find it

forming a high Bluff of considerable extent (the White Cliffs) on

the Mississippi River itself; and at Part Adams, on Loftus' Heights,

it appears in a stratum about 90 feet in thickness, overlaid by a

stratuir 73 feet thick, of the materials of the Bluff formation. It

probably appears on many intermediate points also.â€”2d, In the

territory occupied by the Jackson Group of the eocene tertiary.

It is absent from the prairies of this district, (whether of the

gypseous or caleareous character), but usually forms the ridges

skirting them; it is wanting also, in the "Hog-Wallow- Prairie"

district of the same region, in N. E. Smith and N. W. Jasper

counties, but nevertheless forms all the ridges . bordering on the

same.â€”3d, It is wanting in a large portion of the territory occu-

pied by the Rotten Limestone Group of the cretaceous formation,

viz: on the prairies, and the gently undulating oak uplands

skirting them. And finally, it is absent, or but feebly represented,

4th, In the "Maiwoods" region, and particularly, in the "Flatwoods"

proper. In remaining portion of the State, the ground is either

occupied by the members of the Orange Sand formation, or else,

when the more ancient strata form ridges by themselves, it is only

in limited patches. Very frequently, the older deposits form the

beds of the streams, where they crop out in bluffs ; constituting also

the lower portion of the hills, which are capped with Orange
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THE ORANGE SAND FORMATION. 

6. As has been stated above, the Orange Sand formation 
characterizes the greater part of the surface of the State of 
Mississippi. It is entirely wanting only in tho alluvial bottom of 
the Mississippi River; and it occurs to a limited extent only in the 
following districts : 1st, In the territory of the Bluff formation, 
skirting the Mississippi River southward of Vicksburg: to the 
Louisiana line. Above Natchez, the Orange Sand formation 
usually runs 01,1t at a distance of 8 or 12 miles from the Mississippi 
River, where it appears underlying the calcareous silt of the Bluff 
formation, sometimes only a few inches in thickness, but increasing 
rapidly as we advance inland ; below Natchez, however, we find it 
forming a high Bluff of considerable extent (the 'Vhite Cliffs) on 
the Mississippi River itself; and at Fo-rt Adams, on Loftus' Heights, 
it appears in a stratum about 90 feet in thickness, overlaid by a 
stratmr 73 feet thick, of the materials of the Bluff formation. It 
probably arppears ori many intermediate points also.-2d, In the 
territory oc~pied by the Jackson Group of the eocene tertiary. 
It is absent from the prairies of this district, (whether of the 
gypseous or caleareous character), but usually for:ms the ridges 
skirting them; it is wanting also, in the "Hog-Wallow- Prairie'' 
district of the same region, in N. E. Smith and N. W. Jasper 
counties, but nevertheless forms all . the ridges . bordering on the 
sam.e.-3d, It is wanting in a large portion of the territory occu
pied by the Rotten Limestone Group of the cretaceous formation, 
viz : on the prairies! and the gently undulating oak uplands 
skirting them. And :finally, it is ~bsent, or but feebly represented, 
4th, In the "Flatwoods" region, and particularly, in the "Flatwoods" 
proper. In remaining portion of the State, the ground is either 
occupied by the members of the Orange Sand formation, or else, 
when the more ancient strata form ridges by themselves, it is only 
in limited patches. Very frequently, the older deposit~: form the 
beds of the streams, where they crop out in bluffs ; constituting also 
the lower portion of the hills, which are capped with Orange 
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Sand strataâ€”overlaid very generally, by the Yellow Loam deposit

previously referred to, which is one of the newest formations of

Mississippi.

7. The thickness of the Orange Sand formation is extremely varia-

ble. As originally deposited, its strata appear to have been dependent,

as to their thickness, on the degree of denudation which the strata

of the more ancient formations had previously undergone; but at

present, the extensive denudations which have taken place in the

Orange Sand formation itself have added a complicating element;

so that a most extraordinary capriciousness in this respect, charac-

terizes these deposits. The greatest thickness observed with

certainty, to my knowledge, was in a well dug at the University of

Mississippi, to a depth somewhat more than two hundred feet; and

a section of about the same thickness occurs, according to Prof.

Wailes, at the White Cliffs, in Adams county. One hundred feet

is no unusual thickness; but most commonly it varies between 40

and 60 feet. Even on different portions of one and the same acre

of ground, great variations frequently occur. Thus, in the town

of Brandon, wells N. of the K. R. cut reach water at 45 feet,

passing through Orange Sand strata all the way; while S. of the

cut, the gray clay of the Upper Lignitic formation is struck after

passing through a few feet only of sand.

8. The existence of hills of more ancient formations within those

of the Orange Sand, as exemplified in diagram No. 23 (139,) is

shown in numerous profiles, all over the State; nor does the exter-

nal shape of these ancient hills leave any doubt as to their having

been, themselves, originally formed by denudation, and afterwards

covered over by the Orange Sand deposits. In such cases, the

lines of deposition of the Orange Sand usually exhibit, near

to the line of contact, slight inflections, conformable to the

curvature of the interior mass ; but the general horizontality of the

stratification lines is not thereby disturbed. Nor do I know any

instance of the departure from horizontality, in tKe Orange Sand

strata, which could be referred to an upheaval, either local or

general. The water obtained within these deposits, never exhibits

any tendency to rise.

9. It is not to be inferred, however, that the stratification of this

formation is remarkable for regularity. On the contrary, it is.

often extremely difficult to trace out one and the same stratum, or
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Sand strata-overlaid very generally, by the Yellow Loam deposit 
previously referred to, which is one of the newest formations of 
Mississippi. 

7. The thickness of the Orange Sand formation is extremely varia
ble. As originally deposited, its strata appear to have been dependent, 
as to their thickness, on the degree of denudation which the strata 
of the more ancient formations had previously undergone ; but at 
present, the extensive denudations which have tak;en place in the 
Orange Sand formation itself have added a complicating element ; 
30 that a most extraordinary capriciousness in this respect, charac
terizes these deposits. The greatest thickness observed with 
certainty, to my knowledge, was in a well dug at the University of 
Mississippi, to a depth somewhat more than two hundred feet ; and 
a section of about the same thickness occurs, according to Prof. 
Wailes, at the White Cliffs, in Adams county. One hundred feet 
is no unusual thickness ; but most commonly it varies betwe~n 40 
and 60 feet. Even on different portions of one and the same acre 
of ground, great variations frequently occur. Thus, in the town 
of Brandon, wells N. of the R. R. cut reach water at 45 feet, 
passing through Orange Sand strata all the way ; while S. of the 
cut, the gray clay of the Upper !Jignitic formation is struck after 
passing through a few feet only of sand. · 

8. The existence of hills of more ancient formations within those 
of the Orange Sand, as exemplified in diagram No. 2, (,-39,) is 
shown in numerous profiles, all over the State ; nor does the exter
nal shape of these ancient hills leave any doubt as to their having 
been, themselves, originally formed by denudation, and afterwards 
covered over by the Orange Sand deposits. In such cases, the 
lines of deposition of the Orange Sand usually exhibit, near 
to the line of contact, slight inflections, conformable to the 
curvature of the interior mass; but the general horizontality of the 
stratification lines is not ·thereby disturbed. Nor do I know any 
instance of the departure from horizontaHty, in tlie Orange Sand 
strata, which could be referred to an upheaval, either local or 
general. The water obtained within these deposits, never exhibits 
any tendency to rise. 

9. It is not to be inferred, however, that the stratification of this 
formation is remarkable for regularity. On the contr~ry, it is. 
often extremely difficult to trace out one and the same stratum, or 
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Plate II.

STRATIFICATION OF THE ORANGE SAND FORMATION.

Fig. 3.

Figs. 1 and 2.â€”Sections from cuts on the New Orleans, Jackson and Great Northern Railroad, near Summit, Pike Co.

a

Fig. 3.

Fig. 3.â€”Section from a cut on the Mississippi Central Railroad, at Oxford, Lafayette Co.

S Stratified Sand. C Pipeclay. H Brownish Hardpan. Q Small Gravel. P Pebbles.
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Plate II. 
STRATIFICATION OF THE ORANGE SAND FORMATION. 

FIG. l. 

FIG. 2. 

Fros. 1 and 2.-Sections from .cuts on the New Orleans, Jackson and Great Northern Railroad, near Summit, Pike Co . . 

FIG. 3. 

Fro. 3.-Section from a cut on the Mississippi Central Railroad, at Oxford, Lafayette Co. 

S Stratified Sand. C Pipeclay. H Brownish Hardpan. 
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101 11,] STRATIFICATION OF ORANGE SANDâ€”MATERIALS. 7

stratification line, for any considerable distance. Not only does

the material of which it is composed undergo entire changes

within very limited areas, but the stratification lines themselves

often exhibit the most fanciful irregularities, often coming square

up against one another, and frequently exhibiting successive parallel

lines of deposition forming a large angle with the lines of contact

adjoining strata.

Fig.'s 1,2, and 3, PL II representing profiles occurring in R. R. cuts

in Lafayette and Pike counties, will illustrate this irregularity both

with reference to stratifications and material; nor is it to be

supposed, that instances of this kind are exceptional: they abound

wherever the formation prevails in force. Even where horizontal

lines of deposition can be traced for some distance, they are usually

themselves wavy on a small scale. No one can fail to be struck

by the similarity of the stratigraphical character of the Orange

Sand, with that which may be studied to advantage on the banks

of the Mississippi river at low stages of water, in the alluvial deposits*

And there can be little doubt that the Orange Sand has been

deposited in a similar manner, by flowing water ;especially when

the evidence afforded by the character of the material (rounded

grains of sand and pebbles ; see below) is taken into account j the

grains of which, in all cases which have come under my observation,

are more or less rounded, and without sharp angles or edges;

which explains the common observation, that these sands are a

very poor material for scouring purposes.

10. Character of Materials.â€”As the name indicates,- the preva-

lent material composing this formation, are siliceous sands. They are

usually colored, more or less, with hydrated peroxide of iron, or

orange-yellow ochre. The color thus imparted is sometimes

very deep and glaring; as on the Pontotoc Ridge, in eastern

Itawamba county, and many other localities ; more frequently, it is

a dull rust oolor. In the southern Pine region (as in Smith,

Marion, and Pike counties), it is often of a delicate rose hue)

bright yellow tints are frequently found, and deposits of white sand are

not uncommon. An endless variety of tints intermediate between

the above, of course exist; and locally, crimson, purple, and almost

blue tints, fancifully co-ordinated, may be observed.

11. Whenever the amount of iron contained in these sands is

somewhat considerable, they exhibit a tendency to conglomerate j
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stratification line, for any considerable distance~ Not only does 
the material of which it is composed undergo entire changes 
within very limited areas, but the stratification lines themselves 
often exhibit the 'most fanciful irregularities, often coming square 
up against one another, and ft·equently exhibiting successive parallel 
lines of d,~position forming a large angle with the lines of contact 
adjoining strata. 
Fig.'s 1, 2, and 3, Pl. II representing profiles occurring in R. R. cuts 

in Lafayette and Pike counties, will illustrate this irregularity both 
with reference to stratifications and material ; nor is it to be 
supposed, that instances of this kind are exceptional ; they abound 
wherever. the formation prevails in force. Even where horizontal 
lines of deposition can be traced for some distance, they are usually 
themselves wavy on a ·Small scale. No one can fail to be struck 
by the similarity of the stratigraphical character of the Orange 
Sand, with that which may be studied to advantage on the banks 
of the Mississippi river at low stages of water, in the alluvial deposits. 
And there can be little doubt that the Orange Sand has been 
deposited in a similar manner, by flowing water ; especially when 
the evidence afforded by the character of the material (rounded 
grains of sand and pebbles ; see below) is taken into account ; the 
grains of which, in all cases which have come· under my observation, 
are more or less rounded, and without sharp angles or edges; 
which explains the common observation, that these sands are a 
very poor material for scouring purposes. 

10. Character of Materials.-.As the name indicates; the preva
lentmaterialcomposing this formation, are siliceous sands. They are 
usually colored, more or less, with hydrated peroxide of iron, or 
orange-yellow ochre. The color thus imparted is sometimes 
very deep and glaring ; as on the Pontotoc Ridge, in eastern 
Itawamba county, and many other localities ; more frequently, it is 
a dull rust color. In the southern Pine region (as in Smith, 
Marion, and Pike counties), it is often of a delicate rose hue; 
bright yellowtintsare frequently found, and deposits of white sand are 
not uncommon. An endless variety of tints intermediate between 
the above, of course exist; and locally, crimson, purple, and almost 
blue tints, fancifully co-ordinated, may be observed. 

11. Whenever the amount of iron contained in these sands is 
somewhat considerable, they exhibit a tendency to conglomerate ; 
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and thus ferruginous sandstones are formed, of all degrees, from a

fricable mass to a solid rock of considerable hardness, and well

suited to building purposes, when stones of the proper dimensions

can be obtained. The several varieties of this rock play a promi-

nent part in the topography of the State, and some of them claim

our attention on account of their practical usefulness. I do not

know of any instance in which a notable stratum of this ferrugi-

nous sandstone is found much below the present surface of the

locality of occurrence. These ledges (of a few inches at most)

are sometimes found at some depth, where a seam of denser mate-

rial (e. g. clay) has arrested the further progress of a ferruginous

solution, which otherwise would have imparted only a slight

general cohesion to the whole mass of the sand. But commonly,

the several varieties of this sandstone are found on or near the

surface, capping the summits of hills and ridges; and in truth, it

is difficult to find an Orange Sand ridge of any importance where

little slaty fragments, at least, of this rock, are not scattered about

on the summit. Wherever an unusually elevated knoll is seen on

these ridges, it is certain to be found capped with a deposit of this

rock, partly remaining in place, on the summit, partly strewn adown

the hillside. And even as we find these rocky knolls perched, as

it were, on top of the ridges, so in level, or gently undulating

tracts, elevated but little above the drainage of the country, we

often see short ridges, or isolated hillocks of a truncated-cone

shape, rising abruptly out of the plain, to the height of 7o to 150

feet and usually crowned with a clump of pinesâ€”a tree not seen for

miles around perhaps, in the level country, and whose roots can

with difficulty gain a foothold in the shallow soil, and crevices of

the level ledge of dark colored sandstone which forms the summit.

Cases in point are of frequent occurrence in North Mississippi; the

counties of Tippah, Marshall, Lafayette, Carroll and Yallabusha

furnish abundant examples; especially the gently undulating,

fertile yellow-loam region of the latter county, where a number of

these isolated pillars, now forming prominent landmarks in the

plain, are left standing to show, apparently, the original surface

level of the country, after the subsidence of the flood which spread

over the older formations, the immense masses of sand which now

cover the greater portion of the State. And it is to these rocky

caps, no doubt, that these elevations owe their escape from the
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and thus ferruginous sandstones are formed, of all ~egrees, from a 
fricable mass to a solid rock of considerable hardness, . and well 
suited to building purposes, when stones of the proper dimensions 
can be obtained. The several varieties of this rock play a promi
nent part in the topography of the State, and some of them claim 
our attention on account of their practical usefulness. I do not 
know of any instance in which a notable stratum of this ferrugi
nous sandstone is found much below the present surface of the 
locality of occurrence. These ]edges (of a few inches at most) 
are sometimes fuund at some depth, where a seam of denser mate
rial (e. g. clay) has arrested the further progress of a ferruginous 
solution, which otherwise would have imparted only a slight 
general cohesion to the whole mass of the sand. But commonly, 
the several varieties of this sandstone are fonnd on or near the 
surface, capping the summits of hills and ridges ; and in truth, it 
is difficult to find an Orange Sand ridge of any importance where 
little slaty fragments. at least, of this rock, are not scattered about 
on the summit. Wherever an unusually elevated knoll is seen on 
these ridges, it is certain to be. found capped with a deposit of this 
rock, partly remaining in place, on the summit, partly strewn a,aown 
the hillside. And even as we find these rocky knolls perched, as 
it were, on top of the ridges, so in level, or gently undulating 
tracts, elevated but little above the drainage of the country, we 
often see short ridges, or isolated hillocks of a truncated-cone 
shape, rising abruptly out of the plain, to the height of 7u to 150 
feet and usually crowned with a clump of pines-a tree not seen for 
miles around perhaps, in the level country, and whose roots can 
with difficulty gain a foothold in the shallow soil, and crevices of 
the level ledge of dark colored sandstone which forms the summit. 
Cases in point are of frequent occurrence in·North Mississippi; the 
counties of Tippab, Marshall, Lafayette, Carroll and Y allabusha 
furnish abundant examples ; especially the gently undulating, 
fertile yellow-loam region of the latter county, where a number of 
these isolated pillars, now forming ·prominent landmarks in the 
plain, are left standing to show, apparently, the original surface 
level of the country, after the subsidence of the :Hood which spread 
over the older formations, the immense masses of sand which now 
cover the greater portion of the State. And it is to these rocky 
caps, no doubt, that these elevations owe their escape from the 
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denuding action which has removed the rest of the stratum.

12. It is comparatively but rarely the case, however, that solid

ledges of any considerable thickness are found on these summits.

Solid ledges of 4 feet are not common, and but two cases are known

to me in which their thickness amounts to ten or more feet. Most

usually they consist of connected masses of fantastical shape,

such as concretionary bodies are wont to assume; the interstices

are filled with loose, or loosely cemented, sand. The latter, as

might be supposed, is washed out in course of time, where the

stratum is exposed to the weather; and when the remaining harder

portions are broken asunder, it does not require a strong imagina-

tion to recognize in them the remnants of works of art; and

nothing can convey a better idea of the prevalent forms, and

character of the material, than the popular likening of such spots

with the " ruins of a forge," or more properly, those of an iron

foundry. There are angular plates, of several square feet, of plane

surface, straight edges (the latter often provided with a regular

rim,) and of uniform thickness; smaller plates, of a similar character,

joined together at various angles, like fragments of boxes; others

channeled, and variously curved, so as to form gutters and very

frequently, tubes of considerable length and diameter, and

remarkable regularity of shape. In some localities (as for instance,

in S. E. Tippah, near the heads of Hatchie,) complete assortments

of tubes may be seen strewn about on the hilltopsâ€”sometimes five

feet in length, and of various bores from J inch to four inches.

The rough sandy surface, and even the color of these concretionary

forms, renders them strikingly similar to newly made castings; and

in districts where such forms are common, springs are not unfre-

quently provided with spouts and gutters from these natural

warehouses. Sometimes these tubes may be found in place,

ensconced in a mass of rock, so as to allow of blowing or even

seeing through the latter. When thus in place, I have generally

found them pointing in a N. E. and S. W. direction. Similar tubes

and concretions of various shapes and sizes, are in many localities

found isolated, in the interior of loose sandy strata; the hollows

being, as in the case of those found on the hilltops, filled with

loose ferruginous sand, or sometimes with yellow ochre. Round

and oblong concretions of this kind, of small size, are very common

in the neighborhood of Oxford; portions of them have been used

as drinking cups.
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denuding action which has removed the rest of the stratum. 
12. It is comparatively but rarely the case, however, that solid 

ledges of any considerable thickness are found on these summits. 
Solid ledges of 4 feet are not common, and but two cases arc known 
to me in which their thickness amounts to ten or more feet. Most 
usually they consist of connected masses of fantastical shape, 
such as concretionary bodies are wont to assume ; the interstices 
are filled with loose, or loosely cemented, sand. The latter, as 
might be supposed, is washed out in course of time, where the 
stratum is exposed to the weather; and when the remaining harder 
portions are broken asunder, it does not require a strong imagina~ 
tion to recognize in them the remnants of works of art; and 
nothing can convey a better idea of the prevalent forms, and 
character of the material, than the popular likening of such spots 
with the "ruins of a forge," or more properly, those of an iron 
foundry. There are angular plates, of several square feet, of plane 
surface, straight edges (the latter often provided with a regular 
rim,) and of uniform thickness; smaller plates, of a similar character, 
joined together at various angles: like fragments of boxes ; others 
channeled, and variously curved, so as to form gutters and very 
frequently, tubes of considerable length and diameter, and 
remarkable regularity of shape. In some localities (as for instance, 
inS. E. Tippah, near the heads of Hatchie,) c.omplete assortments 
of tubes may be seen strewn about on the hilltops-sometimes five 
feet in length, and of various bores from ! inch to four inches. 
The rough sandy surface, and even the color of these concretionary 
forms, renders them strikingly similar to newly made castings; and 
in districts where such forms are common, springs are not unfre
quently provided with spouts and gutters from these natural 
warehouses. Sometimes these tubes may be found in place, 
ensconced in a mass of rock, so as to allow of blowing or even 
seeing through the latter. When thus in place, I have generally 
found them pointing in aN. E. and S. W. direction . . Similar tubes 
and concretions of various shapes and sizes, are in many localities 
found isolated, in the interior of loose sandy strata ; the hollows 
being, as in the case of those found on the hilltops, filled with 
loose ferruginous sand, or sometimes with yellow ochre. Round 
and oblong concretions of this kind, of small size, are very common 
in the neighborhood of Oxford ; portions of them have been used 
as drinking cups. 
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13. This ferruginous sandrock is very commonly designated as

"iron ore" among the people. It contains, however, much less

iron than the aspect and weight of the material generally lead us

to expect; average specimens yield from 60 to 80 per cent, of

white sand. Iron ore of good quality, in the form of brown

hematite, is occasionally found, partly in the form of small

variously shaped nodules, statactitic in the interior (as in the S.

W. corner of Tippah county), partly in thin sheets of pure fibrous

ore, interstratified with sand, (as in Tishomingo county, and other

localities near the Alabama line). I have nowhere, however, found

it in quantities sufficient to justify the erection of a furnace, and

where its occurrence in large masses has been reported, a dense

variety of the ferruginons sandstone has commonly been mistaken

for workable ore.

14. It is an interesting fact, that the formation of similar sand-

stones is still in progress, in numerous localities. In depressions,

or in the heads of hollows, where forest leaves or other vegetable

matter decays in contact with the ferruginous sand, the

iron is dissolved as proto-carbonate, giving rise to chalybeate

waters, which at times may be observed in almost every

rill of Orange Sand formation. Such waters in percolating

through the sand, deposit in it their iron; especially where they meet

an impervious seam, of clay or other material. Thus the whole mass

gradually indurates, and hard ledges are formed within it, producing

precisely such shapes as we now find in the deposits on the hilltops.

The cementation of the sand of the latter into ferruginous sand-

stone, also took place, most probably, long after the deposition of

the stratum; and here too we find the ledges underlaid, generally,

by an impervious layer of clay or clayey sand. As a general thing,

the sands of the formation are less ferruginous, and ferruginous

sandstone is less common, in the southern portion of the State,

than in the northern; the sand also is generally finer, and more

frequently micaceous. This is more especially true of the central

belt, N. and S.; while as we approach the channels of the Mississippi

and Tombigbee Eivers, this difference is less perceptible, and the

materials quite coarse, down to a low latitude.

15. It has been mentioned, that white sands are occasionally

found in the Orange Sand strata. Similarly, white, siliceous

sandstone occasionally occupies the place of the ferruginous sand-
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13. This ferruginous sandrock is very commonly designated as 
"iron ore" among the people. It contains, however, much less 
iron than the aspect and weight of the material generally lead us 
to expect ; average specimens yield from 60 to 8(t per cent. of 
white :sand. Iron ore of good quality, in the form of brown 
hematite, is occasionally found, partly in the form of small 
variously shaped nodules, statactitic in the interior (as in the S. 
W. corner of Tippah county), partly in thin sheets of pure fibrous 
ore, interstratified with sand, (as in Tishomingo county, and other 
localities near the .Alabama line). I have nowhere, however, found 

. it in quantities sufficient to justify the erection of a furnace, and 
whe~e its occurrence in large masses has been reported, a dense 
variety of the ferruginous sandstone has commonly been mistaken 
for workable ore. 

14. It is an interesting fact, that the formation of similar sand
stones is still in progress, in numerous localities. In depressions, 
or in the heads of hollows, where forest leaves or other vegetable 
matter decays in contact with the ferruginous sand, the 
iron ·is dissolved as proto-carbonate, giving rise to chalybeate 
waters, which at times may be observed in almost every 
rill of Orange Sand formation. Such waters in percolating 
through the sand, deposit in it their iron ; especially where they meet 
an impervious seam, of clay or other material. Thus the whole mass 
gradually indurates, and hard ledges areformed within it, producing 
precisely such shapes as we now find in the deposits on the hilltops. 
The cementation of the sand of the latter into ferruginous sand
stone, also took place, mQst probably, long after the deposition of 
the stratum; and here too we find the ledges underlaid, generally, 
by an impervious layer of clay or clayey sand. As a general thing, 
the sands of the formation are less ferruginous, and ferruginous 
sandstone is less common, in the southern portion of the State, 
than in the northern ; the sand also is generally finer, and more 
frequently micaceous. This is more especially true of the central 
belt, N. and S.; while as we approach the channels of the Mississippi 
and Tombigbee Rivers, this difference is less perceptible, and the 
materials quite coarse, down to a low latitude. 

15. It has been mentioned, that white sands are occasionally 
found in the Orange Sand strata. Similarly, white; siliceous 
sandstone occasionally occupies the place of the ferruginous sand-
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stone above described. This feature is, however, of comparatively

rare occurrence, and confined to small areas, or patches. Usually,

this siliceous sandstone, also, caps the hills; it is sometimes,

however, found below the hilltops, and overlaid by Orange Sand

with ferruginous sandstone. Sometimes (as at Eockyford, Pontotoc

county,) it is rather soft and even friable, exhibiting the peculiar

stratification of the Orange Sand; but most generally it is

remarkable for its extreme hardness, which renders it very difficult

to work. It was a block of this character, derived from a limited

deposit in N, W. Tippah county, which was quarried for the

purpose of furnishing a stone for the Washington Monument: but

the stone-masons at Vicksburg, to whom it was submitted, to be

put into shape, found it so intractable, that a block of the Vicks-

burg limestone, from a quarry on the Yazoo River, was sub-

stituted instead. Deposits of a similar character occur in N".

Attala county; at Burkettsville, and on the ridges N. and N. E. of

the place; also in Holmes county, between Durant and Eockport

stations, where it is frequently exhibited in cuts on the Mississippi

Central Eailroad, usually underlaid, at no great depth, by the

impervious gray clays of the Lignitic.

16. Its mode of formation is well illustrated by a very small deposit occuring

five miles S. W. of Oxford, which consists of unconnected blocks, buried in

whitish sand, and. of rounded, menilithic forms, precisely such as are formed by

the wet sand when water is poured upon a mass of dry sand. It appears as if

a solution of silex had flowed over the sand in the locality mentioned, imbuing

only portions of it, which afterwards solidified into rock. Similar shapes are

commonly observed on the under surface, or edges, of continuous deposits.

Other instances of silicification occurring in the Orange Sand, as well as the

description of an apparently fossiliferous variety of this rock, will be given below.

17. Pebble Beds.â€”The material next in frequency of occurrence

to the various kinds of sand above mentioned, is pebbles or shingle,

either cemented into puddingstone or, more frequently, loose and

commingled with sand or clay. The stratigraphical position of

the main pebble stratum appears to be, most generally, below the

heavy strata of Orange Sand proper; it is not unfrequently,

however, underlaid by similar sand deposits, and minor deposits

especially of small pebbles, occur occasionally in the upper strata

of the Orange Sand formation. There are within the State, two

distinct regions of occurrence, in which this material appears in

force. One of these extends along the eastern edge of the
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stone above described. This feature is, however, of comparatively 
rare occurrence, and confined to small areas, or patches. Usually, 
this siliceom; sandstone, also, caps the hills ; it is sometimes, 
however, found below the hilltops, and overlaid by Orange Sand 
with ferruginous sandstone. Sometimes (as at Rockyford, Pontotoc 
county,) it is rather soft and even friable, exhibiting the peculiar 
stratification of the Orange Sand ; but most generally it is 
remarkable for its extreme hardness, which renders it very difficult 
to work. It was a block of this character, derived from a limited 
deposit in N. W. Tippah county, which was quarried for the 
purpose of furnishing a stone for the Washington Monument; but 
the stone-masons at Vicksburg, to whom it was submitted, to be 
put into shape, found .it so intractable, that a block of the Vicks
burg limestone, from a quarry on the Yazoo River, was sub
stituted instead. Deposits of a similar character occur in N. 
Attala county; at Burkettsville, and on the ridges N. and N. E. of 
the place ; also in Holmes county, between Durant and Rockport 
stations, where it is frequently exhibited in cuts on the Mississippi 
Central Railroad, usually underlaid, at no great depth, by the 
impervious gray clays of the Lignitic. 

16. Its mode of formation is well illustrated by a very small deposit occuring 
five miles S. W. of Oxford, which consists of unconnected blocks, buried in 
whitish sand, and. of rounded, rnenilithic forms, precisely such as are formed by 
the wet sand when water is poured upon a mass of dry sand. It appears as if 
a solution of silex had flowed over the sand in the locality mentioned, imbuing 
only portions of it, which afterwards solidified into rock. Similar shapes are 
commonly observed on the under surface, or edges, of continuous deposits. 
Other instances of silicification occurring in the Orange Sand, as well as the 
description of an apparently fossiliferous variety of this rock, will be given below. 

17. Pebble Beds.-The material next in frequency of occurrence 
to the various kinds ·of sand above mentioned, is pebbles or shingle, 
either cemented into puddingstone or, more frequently, loose and 
commingled with sand or clay. The stratigraphical position of 
the main pebble stratum appears to be, most generally, below the 
heavy strata of Orange Sand proper; it is not unfrequently, 
however, underlaid by similar sand deposits, and minor deposits 
especially of small pebbles, occur occasionally in the upper strata 
of the Orange Sand formation. There are within the State, two 

· distinct regions of occurrence, in which this material appears in 
force. One of these extends along the eastern edge of the 
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alluvium of the Mississippi River, occupying, in N. Mississippi, parts

of the counties of De Soto, Panola, Yallobusha, Carroll, Holmes,

and Yazoo, gradually diminishing as the territory of the fossiliferous

eocene is approached, and giving out almost entirely in the greater

portion of Warren county. Then, below Vicksburg, it extends

inland in a S. E. direction, and is found in numerous cuts on the

New Orleans, Jackson and Great Northern Railroad, down to the

Louisiana line. It appears in greatest force W. of the dividing

ridge, and is but thinly represented on Pearl River; on the waters

of the Bogue Chitto, however, it advances eastward, appears at

Holmesville, and to a limited extent, in Marion county, on Pearl

River. Westward of the dividing ridge, it is frequently met with

until we reach the territory of the Bluff formation, where it is

generally covered by the materials of the latter; as it is elsewhere

by the yellow surface loam.

18. The other region of occurrence of the pebble bed, begins at

the N., on the Tennessee River, in E. Tishomingo, and extends

along the waters of Big Bear Creek, to the eastern heads

of the Tombigbee, reaching the latter stream by way of Hurricane

and Bull Mountain Creeks, in Itawamba county. It then extends

southward on the eastern side of the Tombigbee, and is continued

into Alabama, meeting the great pebble beds of the Warrior,

which bear the city of Tuscaloosa. It appears that the pebble

beds, as well as the Orange Sand in great force, are found well

developed in the northern counties of Alabama. Great masses of

pebbles are being moved southward, from these beds, by the

Warrior and Tombigbee Rivers, whose navigation they tend to

obstruct; the materials of the more ancient beds, however, as well

as of those now being formed by the rivers, become finer as we

advance southward, and ultimately mingle, imperceptibly, with the

sands of the Coast. (Tuomey.)

Whether or not the two great belts of pebble deposits are connected with one

another, somewhere in W. Tennessee, I have not learned; but from the

direction of their respective outlines, where they leave Mississippi, such a

junction seems highly probable. Between the two belts mentioned, pebbles are

either absent from the Orange Sand formation, or appear only casually, and of

inferior sizeâ€”as small gravel. Some of the latter, however, as well as,

occasionally, a few larger pebbles, properly belong to the yellow surface loam, and

usually differ, lithologically, from those of the Orange Sand.

19. As for the material of the pebbles themselves, it is almost exclusively
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alluvium of the Mississippi River, occupying, inN. Mississippi, parts 
of the counties of De So to, Panola, Y allobusha, Carroll, Holmes, 
and Yazoo, gradually diminishing as the territory of the fossiliferous 
eocene is approached, and giving out almost entirely in the greater 
portion of Warren county. Then, below Vicksburg, it extends 
inland in a S. E. direction, and is found in numerous cuts on the 
New Orleans, Jackson and Great Northern Railroad, down to the 
Louisiana line. It appears in greatest force W. of the dividing 
ridge, and is but thinly represented on Pearl River ; on the waters 
of the Bogue Chitto, however, it advances eastward, appears at 
Holmesville, and to a limited extent, in Marion county, on Pearl 
River. Westward of the dividing ridge, it is frequently met with 
until we reach the territory of the Bluff formation, where it is 
generally covered by the materials of the latter ; as it is elsewhere 
by the yellow surface loam. 

18. The other region of occurrence of the pebble bed, begins at 
the N., on the Tennessee River, in E. Tishomingo, and extends 
along the waters of Big Bear Creek, to the eastern heads 
.of the Tombigbee, reaching the latter stream by way of H~rricane 
and Bull Mountain Creeks, in Itawamba county. It then extends 
southward on the eastern side of the Tombigbee, and is continued 
into Alabama, meeting the great pebble beds of the Warrior, 
which bear the city of Tuscaloosa. It appears that the pebble 
beds, as well as the Orange· Sand in great force, are found well 
developed in the northern counties of Alabama. Great masses of 
pebbles are being moved southward, from these beds, by the 
Warrior and Tombigbee Rivers, whose navigation they tend to 
obstruct; the materials of the more ancient beds, however, as well 
as of those now being formed by the rivers, become finer as we 
advance southward, and ultimately mingle, imperceptibly, with the 
sands of the Coast. (Tuomey.) 

Whether or not the two great belts of pebble deposits are connected with one 
another, somewhere in W. Tennessee, I have not learned; but from the 
direction of their respective outlines, where they leave Mississippi, such a 
Junction seems highly probable. Between the two belts mentioned, pebbles are 
either absent from the Orange Sand _.formation, or appear only casually, and of 
inferior size-as small gravel. Some of the. latter, however, as well as, 
occasionally, a. few larger pebbles, properly belong to the yellow surface loam, and 
usually differ, lithologically, froin those of the Orange Sand. 
. 19. As for the material of the pebbles themselves, it is almost exclusively 
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siliceous; hard aluminous sandstone, or siliceous claystone, is occasionally found,

but by far the prevalent material is the several kinds of amorphous quartzâ€”Chert,

Hornstone, ^,nd Jasper, with numerous varieties of the rarer rocks of the same

classâ€”Agate, Chalcedony, Cornelian, Sardonyx, Lydian Stone, etc., of which

very beautiful specimens have been obtained in the State. Gray and yellowish

Siliceous Sandstone is very common; and pebbles of Kock Crystal, as well as of

white, crystalline quartz rock or Quartzite, are common in some localities, and

occasionally found throughout the pebble deposit. Porphyry, and trappean

rocks, are of rare occurrence, though not entirely absent. There is a marked

difference of character, however, between the pebbles of the eastern, and of the

western pebble region. In the former (at least in the valley of the upper Tom-

bigbee,) Chert and Hornstene, with siliceous and aluminous sandstone, and some

quartzite, are almost exclusively present; while in the western belt, along the

Mississippi, a great variety of rocks, as above mentioned, is generally found. In

both regions, however, fossils of the ancient, palaeozoic formations are of frequent

occurrence in the pebbles themselves. (See below If 29 & ff.)

20. The size and form of these pebbles, as may be supposed, are extremely

variable, from small gravel to the coarsest shingle, and from the perfect egg

shape, ellipsoid and dise, to irregular fragments with rounded angles only. The

quartzite, rock crystal, lydite, jasper and trappean pebbles are almost always

much worn and of regular shapes, and usually small, while those of the fossili-

ferous chert, hornstone and sandstone are often large, very irregular, and

comparatively little worm. I have found a Cyathophyllum forming a pebble

by itself, in which projecting radii were still extant, though somewhat rounded;

and on the blocks of crinoidal columns, the characteristic figures may sometimes

be seen almost unharmed.

21. The average size of the pebbles might be stated as being between that of

a pigeons and a large hens, or turkeys egg. But the maximum size found is very

considerable, and somewhat puzzling to account for, on the supposition of

transportation by water alone. Besides, angular Nodes of considerable

size, have been known to occur, one of which, a white, perfectly rough block of

quartzite weighing about 150 pounds, (found in 3ST. Lafayette county, in a hickory

valley on S. 24, T. 7, E. 3, W., by A. H. Pegues, Esq.,) is now in the collection

at Oxford. Eounded blocks of ferruginous quartz, a hundred pounds and more

in weight, have been found on the bluffs bordering on the lower Yazoo, (Harper.)

I myself have found, in Tippah county, T. 5, K. 1, E., (where pebbles are not

otherwise prevalent,) perfectly rounded pebbles of white quartzite, weighing up

to twelve pounds, at least; and similar pebbles, even of larger size, are said to be

common in that region.

In Claiborne county, at Kocky Springs, I found a rounded block of yellowish

siliceous sandstone of great hardness, weighing 64 pounds, and containing two

links of a calamite;. the rock differs decidedly from any sandstone known to me

in Mississippi. Scratches have not, however, in any instance been found on

their surface.
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,20, ~l] PEBBLE BEDS OF ORANGE SAND. 13 

siliceous ; hard aluminous sandstone, or siliceous claystone, is occasionally found, 
but by far the prevalent material is the several kinds of amorphous quartz-Chert, 
Hornstone, -and J a.sper, with numerous varieties of the rarer rocks of the same 
class-Agate, Chalcedony, Cornelian, Sardonyx, Lydian Stone, etc., of which 
very beautiful specimens have been obtained in the State. Gray and yellowish 
Siliceous Sandstone is very common ; and pebbles of Rock Crystal, as well as of 
white, crystalline quartz rock or Quartzite, are common in some localities, and 
occasionally found throughout the pebble deposit. Porphyry, and trappean 
rocks, are of rare occurrence, though not entirely· absent. There is a marked 
difference of character, however, between the pebbles of the eastern, and of the 
western pebble region. In the former (at least in the valley of the upper Tom
higbee,) Chert and Hornstene, with siliceous ·and aluminous sandstone, and some 
quartzite, are almost exclusively present; while in the western belt, along the 
Mississippi, a great variety of rocks, as above mentioned, is generally found. In 
both regions, however, fossils of the ancient, palreozoic formations are of frequent 
occurrence in the pebbles themselves. (See below 1f 29 & :If.) 

20. The size and form of these pebbles, as may be supposed, are extremely 
variable, from small gravel to the coarsest shingle, and from the perfect egg 
shape, ellipsoid and disc, to irregular fragments with rounded angles only. The 
quartzite, rock crystal, lydite, jasper and trappean pebbles are almost always 
much worn and of regular shapes, and usually small, while those of the fossili
ferous chert, hornstone and sandstone are often large, very irregular, and 
comparatively little worm. I have found a CyathrYphyllum forming a pebble 
by itself, in which projecting radii were still extant, though somewhat rounded ; 
and on the blocks of crinoidal columns, the characteristic figures may sometimes 
be seen almost unharmed. 

21. The aver-a.ge size of the pebbles might be stated as being between that of 
a pigeons and a large hens, or turkeys egg. But the maximum size found is very 
considerable, and somewhat puzzling to account for, on the supposition of 
transportation by water alone. Besides, angular blocks of considerable 
size, have been known to occur, one of which, a white, perfectly roug~ block of 
quartzite weighing about 150 pounds, (found in N. Lafayette county, in a hickory 
valley on S. 24, T. 7, R. 3, W., bJA. H. Pegues, Esq.,) is now in the collection 
at Oxford. Rounded blocks of ferruginous qua.rtz, a hundred pounds and more 
in weight, have been found on the bluffs bordering on the lower Yazoo, (Harper.) 
I myself have found, in Tippah county, T. 5, R. 1, E., (where pebbles are not 
otherwise prevalent,) perfectly rounded pebbles of white quartzite, weighing up 
to twelve pounds, at least ; and similar pebbles, even of larger size, are said to be 
common in that region. 

In Claiborne county, at Rocky Springs, I found a rounded block of yellowish 
siliceous sandstone of great hardness, weighing 64 pounds, and containing two 
links of a calamite ; . the rock differs decidedly from any sandstone known to me 
in Mississippi. Scratches have not, however, in any instance been found on 
their surface. 
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GEOLOGICAL REPORT.

22. Usually, the pebbles occur in loose beds, commingled with

sand, clay, or clayey sand: and in its western belt, along the

Mississippi Kiver, it is only very locally that they are at times

found cemented, to a certain extent, by a ferruginous sandy cement,

where an impervious vein traverses the stratum. In eastern

Tishomingo county, however, they are very commonly cemented

into a pretty firm conglomerate or puddingstone, by a cement of

brown hematite, with very little sand. This conglomerate forms

some high hills and ridges, and precipitous cliffs, on the territory

of the Carboniferous formation in the county mentioned; and it is

occasionally seen, through eastern Itawamba, and Monroe counties,

as far south as Buttahatchie Creek. A more detailed account of

the peculiar features of the Orange Sand formation in eastern

Tishomingo, will be given below. (T 30 & fF.)

23. A singular rock belonging to this formation, and much resembling a true

puddingstone, is found in a few localities in W. Tippah and E. Lafayette

counties, on the territory of the Lignitic Tertiary, (e. g. S. 1, T. 5, E. 2, E.

Tippah county ; S. 33, T. 9, E. 1, W., Lafayette county.) It consists of a

ferruginous and somewhat sandy cement, in which are imbedded numerous

rounded concretions of a pisolithic structure, formed of concentric layers of a

siliceous material, more or less ferruginous, and in some almost white; the

largest being about % inch in diameter.

24. Clay Deposits.â€”Clay has been repeatedly mentioned as

occurring within the Orange Sand formation ; and although this

inaterial does not usually form heavy deposits, and cannot therefore

vie with the others mentioned as to quantity 1 the great frequency of

its occurrence, as well as its practical usefulness in numerous

cases, renders it second in importance to none. The clay deposits

of the Orange Sand- are most common in (though by no means

confined to) its lower stages; they rarely extend over large areas,

save that at times, their layers, often incontinuous, intervening

between adjacent strata of sand, may be traced, under favorable

circumstances, with little change of either quality or quantity, for

a mile or two. As a general thing, the larger masses of clays

appear in basin-shaped, lenticular, or nodular masses, when occur-

ring independently of other formations ; the only notable exception

to this rule, known to me, are the white and red clays of the

carboniferous territory, in Tishomingo, which form strata extend-

ing over considerable areas, and of unusual thickness.
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14 GEOLOGICAL REPO:&T. [,22,23, 24 

22. Usually; the pebbles occur in loose beds, commingled with 
sand, clay, or clayey sand; and in its western belt, along the 
Mississippi River, it is only very locally that they are at times 
found cemented, to a certain extent, bya ferruginous sandy cement, 
where an impervious vein traverses the stratum. In eastern 
Tishomingo county, however, they are very commonly cemented 
into a pretty firm conglomerate or puddingstone, by a celilent of 
brown hematite, with very little sand. This conglomerate forms 
some high hills and ridges, and precipitous cliffs, on the territory 
of the Carboniferous formation in the county mentioned; and it is 
occasionally seen, through eastern Itawamba, and Monroe counties, 
as far south as Buttahatchie Creek. A more detai1!3d account of 
the peculiar features of the Orange Sand formation in eastern 
Tishomingo, will be- given below. ('r 30 & ff.) 

23. A singular rock belonging to this formation, and much resembling a true 
puddingstone, is found in a few localities in W. Tippah and E. Lafayette 
counties, on the territory of the Lignitic Tertiary. (e. g. S. 1, T. 5, R. 2, E. 
Tippah county; S. 33, T. 9, R. 1, W., Lafayette county.) It consists of a 
ferruginous and somewhat sandy cement, in which are imbedded numerous 
rounded concretions of a pisolithic structure, formed of concentric layers of a 
siliceous material, more o1•less ferruginous, and in some almost white ; the 
largest being about % inch in diameter. 

24 .. Clay Deposits.-Clay has been repeatedly mentioned as 
occurring within the Orange Sand formation; and· although this 
material does not usually form heavy deposits, and cannot therefore 
V'ie with the others mentioned as to quantity, the greatfrequency of 
its occurrence, as well as its practical usefulness in numerous 
cases, renders it second in importance to none. The day deposits 
of the O~ange Sand, are most common in (though by no means 
confined to) its lower stages ; they rarely extend over large areas, 
save that at times, their layers, often incontinuous, intervening 
between adjacent strata of sand~ may be traced, under favorable 
circumstances, with little change of either quality or quant~ty, for 
a mile or two. As a general thing, the larger masses of clays 
appear in basin-shaped, lenticular, or nodular masses, when occur
ring independently of other formations ; the only notable exception 
to this rule, known to me, are the white and red clays of the 
carboniferous territory; i'n Tishomingo, which form strata ext~:nd
ing over considerable areas, and of unusual thicknesli!'. 
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25. Very commonly, however, clay deposits occur near to the

contacts of the Orange Sand with underlying clayey formations;

and then the shape of the mass conforms, more or less, to the

surface of the latter; though stratified horizontally. In these

cases, the Orange Sand clay is oftentimes but little different from

that of the more ancient formation from which it has obviously

been derived, though redeposited in evident stratigraphical and

lithological connection with the Orange Sand.

26. The general character of the clays properly belonging to

this formation, is that of meagre pipeclays of great plasticity,

requiring but little seasoning before they are worked; wherein

they differ essentially from the fat, intractable clays of some of the

underlying formations. Like all other materials of the Orange

Sand, they are remarkably poor in lime and magnesia. As to

their color, it is a singular fact that but few of them are strongly

ferruginous. Grayish yellow, cream-color, white, and purple, are

the usual tints; the latter rarely occurs throughout large masses,

but very frequently in layers and stripes within masses of other

colors; and its various shades, contrasted with the other hues

mentioned and an occasional bright yellow, crimson, or blue stripe

or dot, give rise to very unique* and beautiful colorings. The red

ochre tint of the red clay deposit found in Tishomingo, is rather

unusual. A great variety of colors is sometimes met with in the

small nodular masses which frequently occur in the southern part

of the State, mostly associated with gravel deposits, and themselves

apparently representing pebblesâ€”since the stratification lines

which they often exhibit, appear to be entirely independent of those

of the Orange Sand deposits.

The clay which composes these nodules cannot, however, be identified with

that of any of the older formations of the State, unless indeed, we imagine them

to have been deprived of their carbonaceous coloring matter, and their protoxide

of iron transformed into peroxideâ€”a kind of metamorphosis which, as will be seen,

appears to be common, with some others, in the Orange Sand formation. It is

indeed, but very rarely that we find in thi^ formation, under ordinary circum

stances, anything that allows of farther oxidation by atmospheric influences. I

know but one instance in which a very dark colored clay, containing a large

amount of oxidizable matter occurs within the Orange Sand proper, though at a

great depth below the surface; and even in this case, the oxjdation has penetrated

several inches into the mass, which is very dense.
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,25, 26] CLAY OF THE ORANGE SAND. 15 

25. Very commonly, however, clay deposits occur near to the 
contacts of the Orange Sand with underlying clayey formations ; 
and then the shape of the mass conforms, more or less, to the 
surface of the latter ; though stratified horizontally. In these 
cases, the Orange Sand clay is oftentimes but little different from 
that of the more ancient formation from whi~h it has obviously 
been derived, though redeposited in evident stratigraphical and 
lithological connection with the Orange Sand~ · 

26. The general character of the clay~ propedy belonging to 
this formation, is that of meagre pipeclays of great plasticity, 
requiring but little seasoning before they are worked; wherein 
they differ essentially from the fat, intractable clays of some of the 
underlying formations. Like all other materials of the Orange 
Sand, they are remarkably poor in lime and ·magnesia. As to 
their color, it is a singular fact that but few of them are sttongly 
ferruginous. Gr_ayish yellow, cream-color, white, and purple, are 
the usual tints; the latter rarely occurs throughout large masses, 
but very frequently in layers and stripes within masses ·of other 
colors; and its various shades, contrasted with .the other hues 
mentioned and an occasional bright yellow, crimson, or blue stripe 
or dot, give rise to very unique-and ~eautiful colorings. The red 
ochre tint of the red ·clay deposit found in Tishomingo, is rather 
unusual. A great variety of colors is sometimes met with in the 
small nodular masses which frequently occur in· the southern part 
of the State, mostly associated with gravel deposits, and themselves 
apparently representing pebbles-since the stratification lines 
which they often exhibit, appear to be entirely independent of those 
of the Orange Sand deposits. 

The clay which composes these nodules cannot, however, be identified with 
that of any ofthe older formations of the State, unless indeed, we imagine them 
to have been deprived of their carbonaceous coloring matter, and their protoxide 
of iron transformed into peroxide--a kind of met!:!>morphosis which, .as will be seen, 
appears to be common, with some others, in the Orange Sand formation. It is 
indeed, but very rarely that we find in thi~ formation, under ordinary circum 
stances, anything that allows of farther oxidation by atmospheric influences. I 
know but one instance in which a very dark colored clay, containing a Jarge 
amount of oxidizable matter occurs within the Orange Sand proper, though at a 
great depth below the surface ; and even in this case, the o_;jdation ~as penetrated 
several inches intO the mass, which is very dense. 
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27. The instance in question occurs in the deep cut on the Memphis and

Charleston Railroad â– , afeout 4 miles east of Pocahontas Station, in Tennessee,

but deserves description here on account of its importance in a geological point of

view.

[No. 1.]

555. Loose yellow sand. ,

III. Indurate ledges (ferruginous sandstone.)

c. Mass of black clay

The cut in question (Diagram No. 1.) is ninety feet deep, through a ridge

dividing the Tuscumbia river from one of its eastern confluents. The main

body of the ridge consists of yellow and orange colored sands (with occasional

layers of pipeclay) in which, fortunately for the permanence of the excavation,

there are several successive indurate ledges, (111,) ferruginized, which serve as

shelves to support the caving sand. On the western half of the cut, there lies

imbedded in the sand, and surrounded by it as far as visible, a basin shaped

mass of black, tenacious, fetid clay, (c,) with scarcely a trace of stratification,

At the center of the basin, about 15 feet of this mass are visible above the road-

bed ; its total thickness, as indicated by the visible part of the outline, would be

about twenty feet, with a maximum length of 75 yards. The clay contains,

diffused throughout the mass, minute crystals of iron pyrites and a few very

indistinct, carbonized remains of plants, apparently grasses, and perhaps,

willows. On the outside and upper surface of the mass, however, there is a shell

as it were, of cream colored clay, one to four inches in thickness; evidently the

same as the rest, and passing into it by a shaded band of transition. The same

cream color is assumed by the black clay when it is burnt, and in the present

case it is evidently the result of oxidation from the outside. [Similar cream

colored clays are very common elsewhere in the Orange Sand formation.] The

stratification lines of the surrounding sands, which elsewhere exhibit the usual

wavy appearance, show a decided iifflection downwards, and the layers thin out

as they approach the mass, so as to conform, to a considerable extent, to its

external shape.

Special descriptions of some of the more notable deposits of

elays in the Orange Sands will be found under the head of the

UsefulMaterials of this formation.
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16 GEOLOGICAL REPORT. ["{27 

27. The instance in question occurs in the deep cut otdhe Memphis and 
Charlest()n Railroad, a8out 4 miles east of Pocahontas Station1 in Tennessee, 
but deserves description here on account of its importance in a geological point of 
view. 

1, 

[, 

[No.1.] 

s s s. Loose yellow sand. 1 

lll. Indurate ledges (ferruginous sandstone.) 
c. Mass of black clay 

The cut in question (Diagram No. 1.) is ninety feet deep, through a ridge 
dividing the Tuscumbia river from one of its eastern confiuents. The main 
body of the ridge consists of yellow and orange colored sands (with occasional 
layers of pipec1ay) in which, fo:rtunat~ly for the permanence of the excavation, 
there are several successive jndurate ledges, (lll,) ferruginized, which serve as 
shelves to support the caving sand. On the western half of the cut, there lies 
imbedded in the sand, and surrounded by it as far as visible, a basin shaped 
mass of black, tenacious, fetid clay, (c,) with- sca.rcely a trace of stratification, 
At the center of the basin, about 15 feet of this mass are visible above the road
bed ; its total thickness, as indicated by the visible part .ofthe outline) would be 
about twenty feet, with a maximum length of 75 yards. The clay contains, 
diffused throughout the mass, minute crystals of iron pyrite.s and a few very 
indistinct, carbonize9- remains of plants, apparently grasses, and perhaps, 
willows. On the outside and upper surface of the mass, however, there is a shell 
as it were, of cream colored clay, one to four illches in thickness ; evidently the 
same as the rest; and passing into it by a shaded band of transition. The same 
cream color is aSsumed by the black clay when it is burnt, and in the present 
case it is evidently the result of ()xidation from the outside. [Similar cream 

· colored clays are very common elsewhere in the Orange Sand formation.] The 
stratification lines of the surrounding sands, which elsewhere exhibit the usual 
wavy appearance; show a decided itfflection downwards, and the layers thin out 
as they approach the mass, so as to conform, to a considerable extent, to its 
external shape: · 

Special descriptions of some of the more notable depo&its of 
clays in the O.rarige Sands will be found under the head of the 
Useful -Materials of this formation. 
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FOSSILS OP THE ORANGE SAND FORMATION ; ITS GEOLOGICAL AGE.

Extensive and minute examination, which I have bestowed on the

various stages and facies of the Orange Sand formation of Mississippi

have failed to satisfy me that it contains any fossils whatsoever

characteristic of itself. It usually contains the fossils, as wrtl as the

materials, more or less modified, of the underlying* formations; and

although silicified wood is of very common occurrence in the

Orange Sand strata generally, the circumstance of its occurrence

with any degree of frequency being either confined to the territory

of the lignitic formations, or to water-worn fragments, seems to

indicate that this fossil, also, is derived from more ancient deposits

and owes its presence within the Orange Sand to the destruction of

the former by denudation. It is true that the coarse sands which

compose the main mass of the formation, are a material unfavora-

ble to the preservation of fossils; but the fine sands, as well as

the impalpable clays which so frequently occur, could not but have

preserved traces at least of the proper fossils of the Orange Sand

period, had any such existed. The black clay deposit on the

Memphis and Charleston Eailroad, previously described, is the

only instance in which, to my knowledge, there is strong evidence

of fossils^ (leaves) being, found within the Orange Sand in their

original place. The shape of this mass renders it difficult to believe

it anything else than a deposit formed in bco; but we shall see that

even thus, it might be supposed to belong to the underlying lignitic

tertiary, and not properly to the Orange Sand.

29. Devonian and Silurian fossils in the Orange Sand.â€”Corals

are the most commonly occurring among the pebbles of the

western belt (% 17) ; e. g. Lithostrothionhasaltiforme, Calamopora,

Astrcea,. Millepora, Catenipora, Chcetetes,. CyathophyUum, Petraia.

Next to these, stems of Cyathocrinus and other Crinoidea are

most abundant. I have also found an Atrypq, and a fragment of a

Tribbite.

30. Carboniferous fossils in the Orange Sand.â€”The pebble beds

on the territory of the carboniferous formation, in Tishomingo

county, consist chieflyof chert, hornstone and sandstone, containing

fossils identical with those of the underlying carboniferous strata

â€”CyathophyUum, Fenestella, Gorgonia, Pentremites, Productus,

*Not always of those underlying in the same locality; but commonly, at

least, at no great distance.

Râ€”2
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FOSSlLS OF THE ORANGE SAND FORMATION i ITS GEOLOGICAL AGE. 

Extensive and minute examination, which I have bestowed on the 
various stages and facies oft he Orange Sand formation of Mississippi 
have failed to satisfy me that it contains any . fossils whatsoever 
characteristic of itself. It usually contains thejossils, as wPll as the 
materials, more or less modified, of the underlying* formatio,;,s; and 
although silicified wood is of very common · occurrence in the 
Orange Sand strata gener~lly, the circumstance of its occurrence 
with any degree of frequency being either confined to the territory 
of the lignitic formations, or to water-worn fragments, seems to. 
indicate that this fossil, also, is derived from more ancient deposits, 
and owes its presence within the Orange Sand to the destruction of 
the former by denudation. It is true that the coarse sands which 
compose the main mass of the formation, are a material unfavora
ble to the preservation of fossils ; but the fine sands, as 'Yell as 
the impalpable clays which so frequently occur, could not but have 
preserved traces at least of the proper fos~ils of the Orange Sand 
period, had any such existed. The black clay deposit on the 
Memphis and Charleston Railroad, previously described~ is the 
only instance in which, to my knowledge, there is strong evidence 
of fossils' (leaves) being. found within the Orange Sand in their 
original place. The shape of this mass renders it difficult to believe 
it anything else than a deposit fo~ined in loco ; but we shall see that 
even thus, it might be supposed to belong to the underlying lignitic 
tertiary, and not properly to the Orange Sand. 

29. Devonian and Silurian fossils in the Orange Sand.-Corals 
are the most commonly occurring among the pebbles of the 
westel'n belt (-,r 17) ; e. g. Lithostrothion basaltijorme, Calamopora, 
.!J.strcea,. Millepora, Catenipora, Chcetetes, . Cyathophyllum, Petraia. 
Next to · these, stems of Cyathoc;rinus and other Crinoidea are 
most abundant. I have also found an .!ltrypa, and a fragment of a 
Trilobit~. 

30. Carboniferous fossils in the Orange Sand.-The pebble beds 
on the territory of the carboniferous formation, in Tishomingo
county, con&ist chieflyof chert, hornstone and sandstone, containing 
fossils identical with those of the underlying carboniferous strata 
--Cyathophyllum, ·· Fenestella, Gorgonia, Pentremites, Productus, 

*Not always of those underlying in the same locality; but commonly, at 
least, at no great distance. · . 
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Spirifer, Terebratulaâ€”&n& the pebble strata themselves are fre-

quently underlaid by at somewhat cellular breccia of angular frag-

ments of the same materials, which intervene between the pebble

strata and the unchanged carboniferous rocks.

This breccia, which is usually cemented by a ferruginous material, sometimes,

contains abundance of fossils; though the hornstone in, mass is poor in these,

and they are generally very poorly preserved; oftentimes, indeed, it appears

as though the stratum had only been thoroughly shattered by some cause without

removing the fragments much from their natural position, so that those

belonging together have been re-cemented in loco; the ferruginous cement, at

the same time, has penetrated the hornstone to the depth of 1-10 to 1-8 of an

inchj so as to imbue completely the smaller fragments. This hornstone is ex-.

ceedingly brittle, so as to fly to pieces readily whenever the surface even of a

large block is broken by the hammer. From semi-transparent, flinty varieties,

this rock sometimes passes through all gradations into an opaque and soft stone,

and finally into white, pulverulent silex, which forms a stratum of about 10

feet thickness in the neighborhood of Eastport, Tishomingo county. The soft

mass is at times traversed by harder layers, or bands of hornstone ; both in the

latter and in the pulverulent mass, carboniferous fossils are found, though

sparingly.

31. On S. 16, T. 2 B. 10 E., near Scruggs' Bridge, in the same county, I observed

in a well, overlying the carboniferous limestone, ledges of this hornstone, two to

six inches in thickness, alternating with layers of about the same thickness,

composed of both, pebbles and angular fragments of hornstone, imbedded in a

pale bluish clay.

It is difficult indeed, under these circumstances, to determine definitely to

which formation the breccia and brittle hornstone strata properly belong. While

in some respects they closely resemble the rocks of the siliceous stage of the

Carboniferous, the intimate connection of a part of the hornstone at least, with

the pebble strata, seems equally obvious ; and the cement of the breccia at least

is most probably of Orange Sand age. Here, as elsewhere, the pebbles are totally

destitute of calcareous materials, which the Orange Sand appears to have in all

cases metamorphosed, or rather pseudomorphosed, by means of siliceous or

ferruginous solutions; but we find frequently in the pebbles, an oolitic structure

which belongs to the carboniferous limestones of the region; the material being,

however, entirely siliceous. Might not the same solution which effected this

pseudomorphosis, have been instrumental in forming the brittle hornstone and

breccia?

32Â» I ought to mention in this connection, the singular change, resembling

decay, which purely siliceous pebbles of various kinds sometimes appear to have

undergone in particular regions, The most striking example I have seen occurs

in Simpson county, near Cokesville or Cokes School House, 3ST. E. 1-4 T10 E17

W. Wells here are of great depthâ€”100 feet-^-and a few feet beneath the surface*

there appear beds of (generally small) pebbles mixed with yellow sand. The
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Spirifer, Terebrratula -·and the pebble strata themEelves are fre
quently underlaid by a: somewhat cellular breccia of.angular frag
ments of the same materials, which intervene between the pebble 
strata and the unchanged carboniferous rocks. 

This breccia, which,is usually cemented hy a ferruginous material, sometimes_ 
coritaiifS abundance uf fossils ; though the hornstone in, mass is poor)I! theset 
and they are generally very poo:rly preserved ; ofte~times, indeed, it appears 
as'though the stratum had only been thoroughly shattered by some cause without 
removing the fragment~ much from their natural posit;on, so that those 
belonging together have been re-cemented in loco; the. ferruginot1~ cement, at . 
the same time, has pe'netrated the hornstone to the depth of 1-10 to 1-8 of an 
inch, so as to imbue completely the smaller fragments. This hornstone is ex-_ 
ceedingly brittle, so asto fly to pieces readily. whenever the surface even of a 
large block is broken by the hammer. From semi-transparent, flinty varieties, 
this rock sometimes passes through all gradations into an opaque and soft stone, 
and finally into white, pulverulent silex, which forms a stratum of about 10 
feet thickness in the neighborhood of Eastport, Tishomingo county. The soft 
mass is at times traversed by harder layers, or bands .of hornstone ; both in the 
latter and in the pulverulent mass, carboniferous 1ossils are found, though 
sparingly. 

31. On S. 16, T. 2 R.10 E., near ~cruggs' Bridge, in the same county, I observed 
in a well, overlying the carbonif~rous limestone, ledges of .this hornstone, two to 
six inches in thickness,.alternatir~g with layers of a'bout the .same thickness, 
composed of both pebbles and ang1llm: fnxgrn ents of hornstone, imbedded in a 
pale bluish clay. 

It is difficult indeed, under these circumstances, to determine definitely to 
which formation the breccia and brittle hornstone strata properly belong. While 
in some respects they closely resemble the rocks of the siliceous stage of the 
Carboniferous, the intimate connection of a part of the hornstone at least, with 
the pebble strata, seems. equally obvious ; and the cement of the breccia at least 
is most probably of Orange Sand age. FJere, as elsewhere, the pebbles are totally 
destitute of calcareous materiais, which the Orange Sand appears to have in ali 
cases metamorphosed, or rather· pseudomorphosed, by means of siliceous or 
ferruginous solutions ; but we find .frequently in the pebbles, an oolitic structure 
which belongs to the carboniferous limestones of the region; the material being, 
however, entirely siliceous. Might not the same solution which effected this 
pseudomorphosis, have been instrumental in forming the brittle hornstone and 
breccia? 

~2. I ought to mention in this connection, the singular ch~~>nge, resembling 
decay, which J?Urely siliceous pebbles of various kin.ds sometimes appear to. have 
undergone inparticular regions. The most striking e.xariiple I have seen occurs 
in Simpson county, near Cokesville' or Cokes School House, N. E. 1-4 T 10 R 17 
W. Wells here are of great depth-100 feet--and a few feet beneath the surrace.; 
there appear beds of (general}! small) pebbles mixed with yellow sand. The-
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pebble bed is of inconsiderable thickness, beneath it lie beds of yellow and pink

sands, down to the water level.

The pebbles thrown out of wells and gravel pits in this region contain a great

variety of rocks in the fresh state ; among these, horn stone of various tints, agate,

chalcedony, lydite with white veins, rock crystal, and hard standstone ; in the

former three, impressions of palaeozoic fossils, and chalcedonized corals, are

common; also oolitic pebbles of the same materials. Mixed with these fresh

pebbles there are others consisting in the main of a white or yellowish, light,

porous, siliceous mass, whose particles appear crystalline under the microscope;

which adheres to the tongue, is often readily broken by hand, yet bears most

unequivocally the several characteristics of the rocksr constituting the fresh

pebbles, (except the rock crystal). The structure of the agates, with their

crinoidal columns, the chalcedonized corals, the oolitic pebbles are there ; so are

the veined lydite and hornstone, with the substance of the vein usually unchanged;

so that we sometimes find vein skeletons of such pebbles, from which the soft

silica has been removed by water. Nor are the two extreme conditions alone

found; every degree of transition from fresh agate to the amorphous mass, may

be traced; some pebbles are changed outside, but fresh in the interior; in others*

an incipient dullness of the surface announces the commencement of the process.

Whatsoever may be the nature of the latter, it is evident that one of its results

.must have been the formation of a siliceous solution, which percolated down-

wards. It appears therefore that in these pebbles, we see the product of the

beginning of the process of which the silicified wood marks the end.

I have not ascertained what is the particular stratigraphical relation of these

decayed pebbles to those in a fresh condition. The only peculiarity of the

country which might have some bearing on these phenomana, is the great pervi-

ousness of the soil, in consequence of which, most of the hollows are without

ajwater channel, and semi-cylindric in shape.â€”I have observed similar pebbles in

other localities, though not often with equal frequency.

33. Cietaeeons Fossils in tJie Orange Sand.â€”I have found well

defined cretaceous fossils in three distinct localities â€¢ in all of these

they occur in ferruginous sandrock on the summits of high ridges;

the calcareous material of which the corresponding cretaceous

strata consist, has been changed into a ferruginous sandstone not

differing, apparently, from that ordinarily found, but in all cases

of a conglomeratic character, and full of rosettes and irregular

galls of yellow ochre and brown hematite.

One of the localities mentioned is near Harris' Cut, on the Memphis and Charles-

ion Eailroad, S. 3, T. 3,.R. 9, E.> Tishomingo county. (IT 27.) Fossils are quite

numerous, but badly preserved. Those identified are the following:

Cucullaea ca/pax, Con.

Qervillia ensiformis, Con.

Dosinia densata, Con?

Qardium Tippamm, Con!
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pebble bed is of inconsiderable thickness, beneath it lie beds of yellow and pink 
sands, down to the water level. 

The pebbles thrown out of wells and gravel pits in this region contain a great 
variety of rocks in the fresh state ; among these, horn stone of various tints, agate, 
~balcedony, lydite with white veins, rock crystal, and hard standstone ; in the 
former three, impressions of palreozoic fossils, and chalcedonized COJ;als, are 
common ; also oolitic pebbles of the sat:Qe materials. Mixed with these fresh 
pebbles there are others consisting in the main of a :white or yellowish, light, 
porous, siliceous mass, whose particles appear -crystalline under the microscope ; 
which adheres to the tongue, is often readily broken by hand, yet bears most 
unequivocally the several characteristics of the rocks,- constituting the fresh 
pebl;lles, (except the rock crystal). The structure of the agates, with their 
crinoidal columns, the chalcedonized corals, the oolitic pebbles are· there ; so are 
the veined lydite and hornstone; witl~ the substance of the vein usually unchanged; 
so that we sometimes find vein skeletons of such pebbles, from which the soft 
silica has been removed by water. Nor are the two extreme conditions alone 
found ; every degree of transition from . fresh agate to the amorphous mass-, may 
be traced; some pebbles are changed outside, but fresh in the interior ; in others, 
an incipient dullness of the surface announces the commencement of the process. 
Whatsoever may be the nature of the latter, i£ is evident that one of its results 
_must have been the fm·mation of (£ siliceous solut-ion, which percolated -down
wards. It appears therefore that in these pebbles, we see the product Of the 
beginning of the pr,ocess of which the silicified wood marks the end . . --

I have not ascertained what is the particular stratigraphical relation of these 
decayed pebble(:! to those in a fresh condition. The only peculiarity of the 
country-which might have some bearing on these phenomana, is the great pervi• 
ousness ofthe sojl, in consequence of which, most of the hollowsare.without 
alwater channel, and &emi-cy!indric in shape.-1 have observed similar pebbles in 
other localities, though not often with equal frequency. 

33. c,etaoe_ous Fossils in tlte Orange Sand.-I have found well 
defin~d cretaceous fossils in three distinct localities; in all of these 
they occur in fei·ruginous sandrock on the summits of high ridges ; 
the calcareous material · of which the corresponding cretaceous 
strata consist, has been changed into a ferr'nginous sandstone not 
differing, l:).pparently, from that ordinaril-y found, but in all cases 
of a conglomeratic character, and full of rosettes and irregular 
galls of yellow ochre and brown hematite. _ 

One of the localities mentioned is n:ear Harris' Cut, on th,e Memphis and Charles
ton Railroa:d, S. 3, T. 8,.R. 9, E., Tishomingo county. (~ 27.) Fossils are quite 
·numerous, but badly preserved. Those identified are the following : 

Oucullaea capax, CoN. 
Gervillia ensiformis, CoN. 
IJosinia densata, CoN? 
Oardium P.i]:panum, CoN ! 

Digiti zed by 
UNIVERSITY OF ICHIG N 

Original from 
UNIVERSITY OF MICHIGAN 



GEOLOGICAL REPORT.

[T34, 35

â€¢ Gardium sp., (allied to the former, and also found near Ripley.)

I3h*igmia n. sp. (probably identical with a species from Chunenugga Ridge

in the collection of the Alabama Survey).

Inoceramus sp.

Another locality is in the Hatchie hills, S. 20, T. 5, R. 5 E., S. E. Tippah

county. Fossils few; those recognized are:

Ammonites placenta!

Trigonia ilioracica!

A third locality is at Mr. Sidal's, S. 18, T. R. 5 E.,' Tippah county. Fossils

few and indistinct; Trigonia! and a Cardita? were recognized.

It will be observed by a glance at the map, that all these localities lie to the

eastward of the present region of occurrence of the group of fossils represented

by the above, viz: the Ripley Group, or Upper Cretaceous.

34. Tertiary Fossils in the Orange Sand.â€”As yet I have not

found any of the fossils of the marine tertiary in the strata o( this

.formation. There cannot, however, be any doubt that a great

part, if not all the silicified wood so commonly found in the Orange

-Sand strata, is derived from the several lignitic stages of the tertiary.

'Trunks of this wood may be found im'edded partly in the lignitic

strata, partly in the adjacent Orange Sand. The most common

place of occurrence of silicitied wood, is at the planes of contact

-of the strata of the two formations, where we find not only entire

vtrunks, but also layers consisting entirely of comminuted fragments.

Within the lignitic strata themselves, the wood is commonly lignitized,

-except sometimes where these strata themselves are composed of

-sand. That portion of it which is buried in the lignite strata, is

generally tinged black, in part at least, with carbon*; while that

which projects into, or is found exclusively in the Orange Sand, is

white or gray throughout^ unless the trunk be a very large one.

35. The vegetable structure of the wood is generally very well preserved, and

microscopic examination will, no doubt, enable us to determine the species

(which are very numerous), and also to determine definitely whether or not the

- species found in the Orange Sand are peculiar, or identical with those of the

underlying formations. Meanwhile, the only botanical evidence on the subject

is this, that while no tree Palms have as yet been found in either the Lignitic,

or Orange Sand strata of North Mississippi, they, as well as the remains o

Endogens generally, are common in both the Upper Lignitic and the Orange"

Sand strataof South Mississippi. The remains of dicotyledonous trees, and

^especially of GupulifercR,\ are common to both districts; coniferous wood,

*Cross sections of such pai tiall, blackened wood, possessing a round, jet black nucleus, have, been

claimed as being "Persimmon wood."

fMost of the woods found are popularly referred to Hickories, Oaks and Beeches, to. the wood' of

- which the majority of specimens bear a strong resemblance.
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.. Om·diurn sp., (allied to the former, and a1so found near Ripley.) 
~Jf.1rig~ia n. sp. (probably identical with a species from Chunenugga Ridge 

in the collection of the Alabama Survey). 
'1nocemmus sp. . 
Another locality is ·in the Hatchie hills, S. 20, T. 5., R. 5 E., S. E. Tippah 

county. Fossils few; those recognized are: 
Amnwnites placenta I 
:Trigonia tlwracica ! 
'1\.. third locality is at Mr. Sidal's, S. 18, T. R 5 E., · Tippah county. Fossils 

few and indistinct ; Trigonic~ ! and a Oanlitct ? were recognized. 
It will be observed by a glance at the map, that all these localities lie to the 

eastward of the present region of occurrence of the group of fossils represented 
by the above, .viz: the Ripley Group, or Upper Cretaceous. 

34 .. 'Fe?"tiary Fossils in the Omnge Sand.- As yet I ha Ye not 
.found any of the fo3sils of the marine teJ·tia.ry in the strata of this 
:forma:tion. There numot. !JOwe\'er, be any doubt that a great 
. part, if not all the t:ili1 ·itied woorl so commonly foun<l in the Orange 
-Sand strata, is derived from the several I ip-nitic stages. of the tertiary. 
· Trun.ks of this WOtld maf be found im' .cdcled paetly in the lignitic 
·strata, partly in the adjacent· Otan!!e Sand. - The most common 

place of occunencc of silicified wood, i~ at the planes o,f contact 
•·of the strata of the two formations, · where we find not only entire 
'.trunks, but also layers consisting mitirely of comminuted fragments. 

Witltin thelignitic s.tt·a ta t.hemsel ves,~ the wood is commonly lirpzitized, 
--except sometimes whE'I-c the::;e strata the_mselvel:l are composed of 
-sand. That-portion of it; which is buried in the lignite st-rata, is 
generally tinged bl~ck, in part at least;, with carbon·* ; while that 
which projects into, o1· is found exclusively in the Orange Sand, is 
white or g:ray throu!Shout,' unless the trunk be a very large one. 

35. The vegetable structure .of the wood is generally very well preserved, and 
microscopic examination will, no doubt; enable us. to determine the species 

{which are very numerous), and also to determine de:fu:iitely whether or not the 
_species found in the Orange Sand are peculiar, or ·identical with those of the 
-underlying formations. · Mean-while, the only 'botanical evidence on the subject 
"is this, that while no tree Palms have as yet been found in either the Lignitic, 
or Oi·an-ge Sand strata of Nm·th Mississippi, they, as well as the remains o 
Endogens generally, are common in both the Upper . Ligni~ic and the Orange · 
Sand strilta of· South: Mississippi. The remains ot dicotyledonous trees, and 

.-:especia.Uy of Oupul?'jene,t are common' to both districts; coniferous . wood, 
. . . ,, ' . 

*Cross sections of such pmtiall . bl•tckcncd wood, possessing a round jet black uucleus hava been 
claimed ns being "Persimmon wood." ' · ' . . 

t~lo~t of th.e ~oods fonn_rl nrc popularly referred to Hickories, Oaks and Ileech~s, to· the w~od· / 
·.which tbe mnJonty of speCimens bear a strong resemblance. · · 
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however, I have observed with frequency chiefly in the southern division,,

both in the Orange Sand and the underlying lignitic strata.

36. It has been stated before, that silicifled wood occurs with greatest frequency

near the planes of contact between the two formations, and is, therefore, most,

readily accessible in those districts, where the Lignitic formations form the baseb-

and the Orange Sand the upper portion of the hills. I may add, that its-

frequency of occurrence in the Orange Sand is also dependent upon that of

similar organic remains in the underlying lignitic strata. It is, therefore, most

abundant where beds of lignite, and clays filled with lignitized trunks and leaves,

are most common near the surfaceâ€”i. et in W. Tippah, E. Marshall, Lafayette,

Calhoun, E. Yallobusha, Choctaw, Ocktibbeha, Winston and Neshoba counties.

Whether or not the same is the case in Holmes and Yazoo counties, where lignite^

beds prevail, I have not learned; to the southward of these, however, in Hindsr

and Claiborne, southward of the lignite beds on the Big Black, silicifled wood is-

very common. It is found more or less, however, in most districts where the-

Orange SancL prevails in force, and down even to the Sea Coast (Prof. Wailed

collected specimens in Hancock county, and another, picked up on the beach at

West Pascagoula, has been presented by Mrs. McEae). It is very uncommon,

however, on the territory occupied by the cretaceous formation; except near the

western border, and on the territory of the Lower Cretaceous or Eutaw Groupâ€”the

latter being also, a lignitic formation, though containing vegetable remains with far-

less frequency than does the lignitic tertiary. The only specimen found in;

Tishomingo county, where the Orange Sand is otherwise well developed, w a&.

picked up by myself, near Mr. Peden'sMill, on heads of Mackay's Creek, S. 9, T

5, E. 10, E., where outcrops of the lignitic cretaceous are abundant. Near Eultoiv

Itawamba county, silicifled wood is also found. These, however, are the only

localities in which I have met with this fossil E. of the Tombigbee, notwith-

standing that, in Itawamba and Monroe counties, the Orange Sand formation is*

very largely developed, and one would look for its characteristic fossils ther e

if anywhere.

37. It is true that although silicifled wood occurs most frequently near to>

the surface of the lignitic formations, it is, nevertheless, sometimes found at a

considerable elevation above the latter, on the Orange Sand ridges. If we seek

for a reconciliation of this fact with the supposition of its derivation from the-

lignitic strata, we must ask the same question with reference to the cretaceous-

fossils mentioned above, which were found on hilltops, more than a hundrect

feet above any cretaceous strata at present existing; and that too at a con-

siderable distance from the region of occurrence of corresponding strata, now

found to be composed of hard limestones and heavy clay marls. The same-

agency which was capable of performing this task of elevation and transporta-

tion, would have found little difficulty in doing likewise with semi-lignitize ell

wood, of a much less specific gravity.

38. But we have more tangible proofs of the disposition of the Orange Sand,

to appropriate to itself the characteristics of other formations, in the insensib le^

transitions which we frequently find between the materials of the Orange Sanely.
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however, I have observed with frequency chiefly in the south,ern divisionr 
both in the Orange Sand and the underlying lignitic strah. 

36. It has been stated before, that silicified wood occurs with greatest frequency 
near the planes of "contact between the two formations, and is, therefore, most. 
readily accessible in those districts, where the Lignitic formations form the base,. 
and the OrlJ,nge Sand the upper portion of the hills. I may add, that its: 
frequency of occurrence in the Orange Sand is also dependent upon that of 
similar organic remains in the underlying lignitic strata. It is, therefore, most 
abundant where beds of lignite, and.claysfilled with lignitize!i trunks and leaves, 
are most common near the surface-i. e, in W. Tippah, E. Marshall, Lafayette, 
Calhoun, E. Yallobusha, Choctaw, Ocktibbeha, Winston and N eshoba counties. 
Whether or not .the same is the case in Holmes and Yazoo counties, where Iignit~ 

, beds prevail, I have not learned ; to the southward of these, however, in Hindsr 
and Claiborne, southward of the lignite beds on the Big B:lack, silicified wood is·. 
very common. It is found more or less, however, in most districts where the· 
Orange Sand..prevaiJs in force, and down.even to the Sea Coast (Prof. Wailes: 
collected specimens in Hancock county, and another, pic):red up on the be~ch .at 
West Pascagoula, ·has been presented by Mrs. McRae). It is very uncommon, 
howe'Ver, on the territory occupied-by the cretaceous formation; except near the 
western border, and on the territory of the Lower Cretaceous or Eutaw Group-the 
latter being also, a lignitic formation, though containing vegetable remains with far- . 
less frequency thandoes the lignitic tertiary. The only specimen found in' 
Tishomingo county, wJ:ere the_ Orange Sand is otherwise well developed, was:. 
picked up by myself, near Mr. Peden's Mill, on heads of Mackay's Creek, S. 9, T · 
5, R. 10, E., where outcrops of the lignitic cretaceous are abundant. Near Fulton,~ 

. Itawamba county, silicified wood is also found. These, however, are the only 
localities in which I have met with . this fossil E. of the Tombigbee, notwith
standing that, in Itawamba and Monroe counties, the Orange Sand formation is 
very largely developed, and one would look for its characteristic fossils there 
if anywhere. . , 

37. It is true that although silicified wood occurs most frequently near tO> 
the surface of the lignitic formations, it is,_ nevertheless, sometimes found at a 
considerable elevation above the latter, on the Orange Sand ridges. If we seek 
for a reconciliation of this fact with the supposition of its derivation from the-
lignitic strata, we must ask the same· question with reference to the cretaceous. 
fossils lll,entioned above, which were found on hilltops, more than a hundrect 
feet above any cretaceous strata at present existing ; and that too :;~,t a con
siderable distance from the region o( occurrei1ce of corresponding strata, now
found to be composed of hard limestones and heavy clay marls. The same 
agency which was ·capable of performing this task of elevation and transporta
tion, would have found little difficulty in doing likewise with semi-lignitize dl 
wood, of a much less specific gravity. 

38. But we have more tangible proofs of the disposition of the Orange San <1. 
to appropriate to itself the characteristics of other formations, in the insensib Ie~ 
transitions which we frequently find between the materials of the Orange San<L 
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and those of underlying or adjacent forma- ^

tion3; which plainly prove that the current &'

which first denuded the more ancient forma- g4 s

tions and then deposited the Orange Sand, Jfi*

sometimes re-deposited the materials first g jÂ£

removed, without effecting any great change g; ^

in their lithological character, or removing ^ g

them to any great distance from their original |s JL

~4 o

place.

I have stated above (H25), that where the JT^g

ST*"

Orange Sand is in contact with clayey strata

of underlying formations, clays closely resem- 33

bling those of the latter are often found m o

unequivocally connected, by stratification, g^gt

with the Orange Sand deposits. This is so ^<

commonly true, that in North Mississippi, | Â§-

where I have most closely observed the

formation, the occurrence of these bluish g S5

p. Pu

clays is taken as a sign of the approach to the ^ *

surface of the "black dirt," warning the well- g: ^

digger not to proceed any further, for fear of

spoiling the quality of his water by contact <g g#

with the fetid bituminous clays of the Ligni- g eg

tic. Similarly, in Tishomingo county, it is & |[

often impossible to determine within many 5 m

feet, the line between the greenish sands of the %

lower Middle Cretaceous, and the overlying cÂ§. 3

Orange Sand; and in several cuts on the o g:

Memphis and Charleston R. R., it is clearly ^ p

shown that cretaceous sands, unchanged save

in their stratification, have been redeposited

on the previously denuded surface of older

strata; retaining in part at least, their lime,

and also their characteristic fossils.

39. Diagram No. 2, representing a cut on era

Harris' contract, S. 3 T. 3 R. 9 E., will serve Â§

to exhibit these phenomena, which are repeat- g

ed in many other cuts in the same region. g

It will be observed that the undisturbed ^

cretaceous material (a dark-colored, very $

compact sandy clay), which has evidently Â«

been subject to denudation, is overlaid by 0

variegated sand (similar to that which, further p

W., forms the undisturbed strata of the Â§

Cretaceous), the stratification of which con- Â§
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and those of 11nderlying or a<ljacent forma
tions ; which plainly prove thll,t the current 
which first denuded the more ancient forma
tions and then deposited the Orange Sand, 
sometimes re-deposited the materials first 
removed, without effecting any great change 
in their lithological character, or removing 
them to any great distance from their original 
place. · 

I have stated above (~25), that where the 
Orange Sand is in contact with clayey strata 
of underlying 'formations, clays closely resem
bling ·those of the iatter are often found 
unequivocally connected, by stratification, 
with the Orange Sand deposits. This is so 
commonly true, that in North Mississippi, 
where I have most closely observed the 
formation, the occurrence of these bluish 
clays is taken as a sign of the approach to the 
surf:we of the " black dirt," warning the well
digger not to proceed· any further, for fear of 
spoiling the quality of his water by contact 
with the fetid bituminous clays of the Ligni
tic. Similarly, in Tishomingo county, it is 
often impossible to determine within many 
feet, the line between the greenish sands of the 
lower Middle Cretaceo1,1s, and the overlying 
Orange Sand; and in several cuts on the 
Memphis and Charleston R. R., it is clearly 
shown that cretaceous sands, unchanged save 
in the1r stratification, have been redeposited 
on the previously denuded surface of older 
strata ; retaining in part at least, their lime, 
and also their characteristic fossils. 

39. Diagram No. 2, representing a cut on 
Harris' contract, S. 3 T. 3 R. 9 E., will serve 
to exhibit these phenomena, which are repeat
ed in many other cuts in the same region. 

It will be observed that the undisturbed 
cretaceous material (a dark-colored, very 
compact sandy clay), which has evidently 
been subject to denudation, is overlaid by 
variegated sand (similar to that which, further 
W., forms the undisturbed strata of the 
Cretaceous), the stratification of which con-
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forms, in some measure, to the surface of the denuded mass. This sand is slightly

calcareous, and contains cretaceous fossils,, which are best preserved in the

mass of the concretionary nodules appearing in the upper portions of the deposit

â€”indurated by a cement partly ferruginous, partly calcareous. The ancient

valley, the outline of which is marked by detriial fragments of slaty ferruginous

sandstone, adds interest to this section. Immediately back of this cut rises

a high Orange Sand ridge, on the summit of which cretaceous fossils are found

in the ferruginous sand rock (if 11). In the case before us, as in numerous other

instances seen in Tishomingo county, it becomes optional with the observer

to which of the two adjacent formations he chooses to consider the material in

question as belonging.

40. It is perhaps in an analogous manner, that the anomalous basin-shaped

mass of black clay in the Orange Sand cut near Pocahontas (1T27) may meet its

explanation. If originally existing in sands belonging to the lignitic tertiary

(on whose territory we see similar phenomena), it might have resisted denuda-

tion by virtue of its extreme tenacity, while the adjacent sands, might have

been partially removed, and their place filled with Orange Sand deposits.

41. Chemical fffects on other formations.-We have thus far

noticed the changes which the materials of the more ancient

formations undergo when removed by the denuding action which

characterizes the Orange Sand period. But the chemical changes

effected on the upper layers of these formations, even when remain-

ing in place, are not less conspicuous at times. The effects produced

are referrible, in general, to one or more of three agents, viz:

Lixiviation and Oxidation, by the joint action of carbonic acid,

oxygen and water; the action of siliceous solutions; and that of

ferruginous solutions.

Instances of all of these effects within the Orange Sand formation have

already been mentioned. The effects of oxidation may sometimes be noticed at

the planes of contact of the Orange Sand with the black lignitic strata, which

have been bleached on their surface; but more usually this influence has been

accompanied or succeeded by one of the others, and most frequently, by the

ferruginizing action which has already been cited as one of the prominent

features, especially of the upper stages of the formation. Thus in N. Tippah

county, and also occasionally in the more southerly portion of the northern

Lignitic region, we find the uppermost layers of the latter formation (there

composed chiefly of gray or black clays) transformed into red shales of consider-

able hardnessâ€”an excellent material for the preservation of organic remains, and

in some instances very rich in fossil leaves. One of these localities (Hurley's

Schoolhouse, at the heads of Ocklimita Creek (^[170), has furnished the best

collection of fossil leaves which I have as yet obtained from the Northern

Lignitic formation. Other instances of the occurrence of similar shales, will be

found mentioned under the head of the latter formation.
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forms, iii some measure, to the surface of the denuded mass. This sand is slightly 
calcareous, and contains cretaceous fossils1 which are best preserved in the 
mass of the concretionary nodules appearing in the upper portions of the deposit 
-indurated by a cement partly ferruginous, partly calcareous. The ancient 
valley, the outline of which is marked by detrital fragments of slaty ferruginous 
sandstone, adds interest to this section. Immediately back of this cnt rises 
a high Orange Sand ridge, on the summit of which cretaceous fossils are found 
in the ferruginous sand rock ( ~11 ). In the case befon. us, as in numerous other 
instances seen in Tishomingo county, it becomes optional with the observer 
to which of the two adjacent formations he chooses to consider the material in 
question as belonging. 

40. It is perhaps in an analogous manner, that the anomalous basin~shaped 
mass of black clay in the Orange Sand cut near Pocahontas ( ~27) may meet its 
explanation. If originally existing in sands belonging to the lignitic tertiary · 
(on whose territory we see similar phenomena), it might have resisted denuda
tion by virtue of its extreme tenacity, while the adjacent sands . might ·have 
been partial~y removed, and their place filled with Orange Sand deposits. 

41. Cht mica~ rffects_ on olhtr formations.-We have thus far 
noticed the changes which the material::; of the more ancient 
formati01Js undergo when removed . by the denuding action which 
characterizes the Orange Sand period. But the chemical 9hanges 
effected on the upper layers of these formations, even when remain
ing in place, are not less conspicuous at times. The effects produced 
are referrible, in general, to one · or more of three agents, viz: 
Lixiviation and Oxidation, by the joint action of carbonic acid, 
oxygen and water; the action of siliceous solutions; and that of 
ferruginous solutions. 

Instances of all of these effects within the Orange Sand formation have 
already been mentioned. The effects of oxidation may sometimes be noticed at 
the planes of contact of the Orange Sand with the black lignitic strata, which 
have been bleached on their surface ; but more usually this in:fiuence has been 
accompanied or succeeded by one of the others, and most frequentl;r, by the 
Jerruginizing action which has . already been cited as one of the prominent 
features, especially of the upper stages of the formation. Thus in N. Tippah 
county, and also occasionally in the more southerly portion of the northern 
Lignitic region, we find the uppermost layers of the latter formation (there 
composed chiefly of gray or black clays) transformed into red shales of consider
able hardness...:....an excellent material for the preservation of organic remains, and 
in some instances very rich in fossil leaves. One of these localities (Hurley's 
Schoolhouse, at the heads of Ocklimita Creek (~170), has furnished the best 
collection of fossil leaves which I have as yet obtained from the Northern 
Lignitic form~tion. Other in&tances of the occurrence of similar shales, will be. 
found mentioned under the head of the latter formation. 
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42. A much more common effect of the contact of the Orange

Sand with the Lignitic clays, is the appearance, on the line of

contact, of variously shaped nodules of aluminous brown iron ore,

of various degrees of purity not only in different localities, but

within one and the same nodule. These nodules are so common in

the eastern portion of the Northern Lignitic, from Tippah and E.

, Marshall to Lauderdale county, that they become the habitual

surface indication of that formation, and are, therefore, very

frequently found associated with silicified wood. Their usual

shape is that of a flattened ellipsoid, and their size ranges from

that of a marble to a diameter of 2J, and even three feet in one

direction; when of large size, they are ordinarily very much

flattened as well as lengthened. Being generally imbedded in clay,

their outside is usually quite smooth; internally, they consist of

concentric layers of different degrees of purity, which sometimes

inclose a core of pure brown hematite, but more commonly a maze

of cellular cavities, often resembling a honeycomb, either empty or

filled with yellow ochre more or less pure. In the "Hills of the

Flatwoods Region" (see Agricultural Report) they may frequently

be seen on the hillsides, mingled with the common ferruginous

sandstone (from the hilltops), from which, however, they are readily

distinguished by their peculiar structure, and the fineness of their

material. They serve as a very convenient mark of the level at

which the impervious clays occur, and to which, therefore, the

wells on the ridges will ordinarily require to be sunk.

43. Sometimes, though on the whole but rarely/we find brown hematite

taking the place of silex in the petrification of wood; and fragments of wood

thus ferruginized (of the same origin, no doubt, as the silicified wood) are

occasionally imbedded in the ferruginous sandstone of the hilltops. The

vegetable structure is in these cases but poorly preserved, so as' to render it

difficult, if not impossible, to identify the species.

44. The frequent occurrence of silicified wood, under the circumstances before

discussed, as well as the hard siliceous sandstones previously mentioned (^[ 15),

show that a liberal supply of soluble silex, has, in times past, been active in

many portions of the formation. That the hard and flinty trunks now found

were once in a soft or gelatinous condition, may be inferred from the fact that

few large trunks have remained entire, or if so, are solid inside. Usually, we

find them split up in billets, and when a round trunk occurs, a cross section

generally , shows numerous crevices running out radially from a hollow centreâ€”

such as would result from contraction in drying. The silicified mass itself

exhibits all the several varieties ot amorphous quartz, from semi-transparent
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42. A much more comD:lon effect of the contact of the Orange 
Sand with the Lignitic clays, is the appearance, on the line Of 
contact, of variou.sly shaped nodules of aluminous brown iron ore, 
of various degrees of purity, not only in different localities, but 
within one and the san1e nodule. These nodules .are so common in 
the eastern portion of the Northern Lignitic, from Tippah and E. 

, Marshall to Lauderdale county, that they become the habitual 
surface indication of that formation, and are, therefore, very 
frequently found associated with silicified wood. Their usual 
shape is that of a flattened ellipsoid, and their size ranges f~om 
that of a marble to a diameter of 2k, and even three feet in one 
direction; when of lat:ge size, they are ordinarily very much 
flattened as well as lengthened. Being generally im,hedded in clay, 
their outside is usually quite smooth; internally, they consist of 
concentric layers of different degrees of purity, which sometimes 
inclose a core of pure brown hematite, but more commonly a maze 
of cellular cavities, often re·sembling a honeycomb, either empty or 
filled with yellow ochre more or less pure. In the " Hills of the 
Flatwoods Region" (see Agricultural Report) they may frequently 
be seen on the hillsides, mingled with the common ferruginous 
sandstone (from the hilltops), from which, however, they are readily 
distinguished by their peculiar structure, and the fineness of their 
material. They serve as a very convenient mark of the level at 
which the impervious clays occur, and to which,. therefore, the 
wells on the ridges will ordinarily require to be sunk. 

43. Sometimes, though on the whole but rarely; ·we find brown hematite 
taking the place of silex in the petrification of wood ; and· fragments of wood 
thus ferruginized (of the same origin, no doubt~ as the silicified wood) are 
occasionally imbedded in the ferruginous sandstone of the hilltops. The 
vegetaple structure is in these cases but poorly preserved, so as' to render 1t 
difficult, if not impossible, to identify the species. 

44. The frequent occurrence. of silicified wood, under the circumstances before 
discussed, as well as the hard siliceous sandstones previously mentioned(~ 15), 
show that a liberal supply of soluble silex, has, in times past, been active in 
many portions of the formation. That the hard and flinty trunks now found 
were once in a soft or gelatinous condition, may be inferred from the fact that 
few large trunks have remained entire, or if so, are solid inside. Usually, we 
:find them split up in billets, and when a round trunk occurs, a cross section 
generally.shows numerous crevices running out radially from a hollow centre
such as would result from contraction in drying. The silicified mass itself 
exhibits all the several varieties ot amorphous quartz, from semi-transparent 
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chalcedony (the usual material of silicified palm wood), through white hornstone

to a soft fibrous mass resembling asbestos, which furnishes elegant objects for,

the microscope with the least possible troubleâ€”the cells being thus separated,

though perfectly preserved. The asbestiform varieties are most frequent in S.

Hinds county, near the Mississippi Springs; soft grayish hornstone is the

common material elsewhere.

45. Not unfrequently, cavities occurring inside of silicified trunks, are found

studded with small, bat very perfect crystals of smoky quartz. Some beautiful

specimens of this kind, from a large trunk, and with crystals of unusual size

to % inch in length) found on Lime Kiln Creek, have lately been presented by

the Rev. Mr. E. Fontaine, of Battle Springs, Hinds county.

In this case, the external form of the trunk, as well as the outlines of its

woody structure, are still distinctly recognizable on portions of the specimen,

though crystallization has destroyed the detail. Crystals precisely similar to

those just mentioned, but attached to a siliceous mass without any apparent

structure, were found in S. Ocktibbeha county, a few miles S. of Whitefield, on

S. 21, T. 17, R. 12 E., near Mr. Dodson's place; and the unusual character of,

the specimens induced me to proceed to the spot for a special examination. The

deposit is found on a low ridge, and has been traced for a mile and a half in a S.

W. and S. direction, while (being confined to this single ridge) its width is

inconsiderableâ€”not more, perhaps, than twenty yards. It is a stratum 12 to 18

inches thick (lying 2 to 3 feet below the nearly level surface), of a white siliceous

rock, both the upper and lower surface of which is studded with crystals of

smoky quartz, to J^ . inch in length. The solid portions of the rock so closely

resemble silicified wood, that an isolated fragment would be unhesitatingly

referred to such origin; it forms, however, as has been said, a level stratum of

some extent, and there is very little curvature of the layers to be traced, even

in large blocks. In the interior of the mass, there are many irregular

drusy cavities, lined with numerous successive bands of siliceous mass and also

studded with radiating crystals; some of the solid portions themselves, in fact?

are mere conglomerates of crystals, of a bluish tint. Their form is the hexagonal

prism, in which both sets of planes are very evenly developed, while usually

the terminal rhombohedrons are very unequally developed, so that one of them is

often entirely suppressed.

The sand overlying this deposit bears all the characters of the Orange Sand

formation; underlying it, however, there are sharp sands containing large scales of

mica, such as are but rarely seen among the Orange Sand materials, and greatly

resembling those accompanying the lignitic strata of the region. The nature of

the deposit itself, however, can leave little doubt that it is nothing more than a

bed of lignite which has undergone a process similar to that which has effected

the silicification of the uncompressed trunks commonly occurring. Fragments

of silicified wood are very common in the same neighborhood; and lignite

beds are abundant in the adjoining portions of Ocktibbeha and Winston.

46. I ought to mention, in connection with the subject of silicification, the

peculiar structure exhibited at times by certain cherty varieties of the hard
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chalcedony (the usual material of silicified palm wood), through white hornstone 
to a soft fibrous mass resembling asbestos, which furnishes elegant objects for, 
the microscope with the least possible trouble-the cells being thus separated, 
though perfectly preserved. 'l'he asbestiform varieties are most frequent in S. 
Hinds county, near the Mississippi Springs; soft grayish hornstone is the 
common material elsewhere. 

45. Not unfrequently, cavities occurring inside of silicified trunks, are found 
studded with small, but very perfect crystals of smoky quartz. Some beautiful 
specimens of this kind, from a large trunk, and with crystals of unusual size CU 
to ~ inch in length) found on Lime Kiln Creek, have lately been presented by 
the Rev. Mr. E. Fontaine, of Battle Springs, Hinds county. 

In this case, the external form of the ti·unk, as well as the outlines of its 
woody structtire, are still distinctly recognizable on :portions of the specimen, 
though crystallization has destroyed the detail. Crystals precisely similar to 
those just mentioned, but attached to a siliceous mass without any apparent 
structure, were found in S. Ocktibbeha county, a few miles S. of Whitefield, on 
S. 21, T. 17, R. 12 E., near :\ir. Dodson's place; and the unusual character of, 
the specimens induced me to prcceed to the spot for a special examination. The 
deposit is found on a low ridge, and has been traced for a mile and a half in aS. 
W. and S. direction, while (being confined to this single ridge) its width is 
inconsiderable-not more, perhaps, ~han twenty yards. It is a stratum 12 to 18 
inches thick (lying 2 to 3 feet below the nearly level surface), of a white siliceous 
rock, both the upper and lower surface of which is studded with crystals of 
smoky quartz, 7,4 to ~.inch in length. The solid portions of the rock so closely 
resemble silicified wood, that an isolated fragment would be unhesitatingly 
referred to such origin ; it forms, however, as has been said, a level stratum of 
iome extep.t, and there is very little curvature of the layers to be traced, even 
in large blocks. . In ~~e interior of the mass, there are many irregular 
drusy cavities, lined with numerous successive bands of siliceous mass and !,tlso 
studded with radiating crystals ; some of the solid portions themselves, in fact, 
are mere conglomerates of crystals, of a bluish tint. Their form is the hexa;;onal 
prism, in which both sets of planes are very evenly developed, while usually 
the terminal rhombohedrons are very unequally developed, so that one of them is 
often entirely suppressed. 

The sand overlying this deposit bears all the characters of the Orange Sand 
formation ; under lying it, however, there are sharp sands containing large scales of . 
mica, such as are but rarely seen among the Orange Sand materials, and greatly 
resembling those accompanying the lignitic strata of the region. The nature of 
the deposit itself, however, can leave little doubt that it is nothing more than a 
bed of lignite which has undergone a process similar to that which has effected 
the .silicification of the uncompressed trunks commonly occurring. Fragments 
of silicified wood are very common in the same neighborhood ; and lignite 
beds are abundant in the adjoining portions of Ocktibbeha and Winston. 

46. I ought to mention, in connection with the subject of silicification, the 
peculiar structure exhibited at times by certain cherty varieties of the hard 
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siliceous sandstone, which has been mentioned as taking the place, occasionally,

of the ferruginous sandstone. Where thin ledges (.6 to 8 inches) of this rock

occur, the surfaces exposed to the weather sometimes show a great number of

rounded holes, like gimlet-holes, penetrating the rock at right angles to the strati-

fication line; which is also the direction in which it most readily cleaves. On

breaking such blocks we find in the interior of the mass numerous crevices,

which I cannot describe better than as resembling those left in burnt brick, when

straw or chaff has been used in their manufacture. These crevices are almost

always lined with some ferruginous matter, and whenever they reach the surface,

the action of the atmosphere soon widens and rounds them. In some instances

too I have met with blocks in which these crevices were singularly contorted, in

such a manner as would result if green grass leaves were kneaded up with plastic

clay, and then burnt out. Whether or not these crevices represent organic

remains, it is difficult to decide; at times it. may be thought that the entire form

of a blade of grass has been traced, but when followed up, instead of terminating,

it may open out into a wide, irregular spa<*e, lined also with ferruginous matter,

and from which, perhaps, similar, but utterly irregular fisures radiate in several

directions.â€”It is hardly less difficult to construe them into fucoids.

47. The characteristics of the Orange ^and formation in Mis-

sissippi, as given above, leave little doubt as to the circumstances

under which it has been formed. The character of the surface upon

which it rests, its own irregular stratification, and the dependence,

to a great extent, of the nature of its materials upon that of the

underlying formations, proves beyond question that its deposition,

preceded and accompanied by extensive denudations, has taken

place in flowing water, the effect of whose waves, eddies and

countercurrents is plainly recognizable in numerous profiles. Nor

can there be any doubt that the general direction of the current

was from north to south, although locally changed or directed by

the pre-existing inequalities of the surface.

The arrangement of the pebble-beds into belts (running, in

.Mississippi, approximately N. and S.) proves that currents of

greater velocity, capable of transporting these coarse materials,

<existed there, coincident in the main with the channels of the great

rivers at present existingâ€”the Mississippi and Tombigbee; the

connection of the latter channel with the former, having, it appears,

been subsequently closed by the induration into puddingstones, and

consequent resirtance to denudation, of the pebble-beds of N. E.

Mississippi and N. W. Alabama, thus throwing northward the
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. siliceous sa11,dstone, which has been mentioned. as taking the place, oc~ionally, 
of the ferruginous sandstone. Where thin ledges .(6 to 8 inches) of this rock 
occur, the surfaces exposed to the weather sometimes show a great number of 
rounded boles,like gimlet-boles, penetrating the rock at right angles to the strati
fication line ; which is also the direction in which it most readily cleaves. On 
breaking such blocks we find in the interior of the mass numerQus crevices, 
which I cannot describe better than as resembling those left in burnt brick, when 
straw or chaff bas been used in their manufacture. These .crevices are almost 
always lined with some ferruginous matter, and whe~everthey reach the surface, 
the action of the atmosphere soon widens and rounds them. In some instances 
too I have met with blocks in whioh these crevices were singularly contorted, in 
.such a manner as would resu~t if green grass leaves were kneaded up with plastic 
clay, and then burnt out. Whether or not these crevices represent organic 
remains, it is difficult to decide ; at times it may be thought that the entire form 
of a blade of grass has been traced, but when followed upJ instead of terminating, 
it may open out into a wide, irregular spa•·e, lined also with ferruginous matter, 
and from which, perhaps, similar, but utterly irregular :fisures radiate in several 
.directions.-It is hardly less difficult to construe them into fucoids. 

47.. The characteristics of the Orange ~and formation in :M:is
:sissippi, as given above, leave little d~ubt as to the circumstances 
under which it.hasbeen formed. The character of tho surface upon 
which it rests, its own irregular stratification, and the dependence, 
to a great extent; of the nature of its materials upon that of the 
underlying form~tions, proves beyond question that its deposition, 
preceded and accompanied by extensive denudations, has taken 
place in :flowing water, the effect of whose waves, eddies and 
countercurrents is plainly recognizable in numerous profiles. Nor 
.can there be any doubt that the general direction of the current 
.was from north to south, although locally changed or directed by 
the pre-existing inequalities of the surface. 

The arrangement of the pebble~beds into belts (running, in 
_Mississippi, approximately N. itnd S.) proves that currents of 
greater velocity, capable of transporting these coarse materials, 
.existed there, coincident in the main with the channels of the great 
rivers at present existing-the Mississippi and Tombigbee; the 
connection of the latter channel with the former, having, it appears~ 
:been subsequently closed by the -induration into puddingstones, and 
consequent resiftance to denudation, of the pebble-beds of N. E . 
.Mississippi and N. W. Alabama, thus throwing northward the 
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waters of the Hatchie, Tuscumbia, Big Bear, and other southern

tributaries of the Tennessee River in Alabama. The Western

Highland Rim of Tenneesee (see map accompanying the Geological

Reconnoissance of Tennessee, by M. Safford, 1856) appears to

have prevented the irruption of this current, to any great extent,

into the Tennessee Valley and the Central Basin of Tennessee;

the pebble beds as well as (in N. W. Alabama) heavy deposits of

Orange Sand extend along the western and southern border of the

Carboniferous region, between the Tombigbee and Warrior rivers,

and eastwards to the Coosa; meeting, perhaps, still further east,

the deposits brought down on the E. side of the Alleghanies, on

which the cities of Baltimore, Washington, Richmond and Peters-

burg, Va., and Columbia, S. C, are situated.*

48. While the pebbles were deposited chiefly in these channels, where the

velocity was great, the intervening space, cut up into numerous minor channels

by denudation, retained the smaller gravel and sand, and also, where some

protecting ridge afforded a chance for quiet subsidence, received deposits of

clayey materials, which naturally would be as limited as was the area of the

"slack water" itself. It is easy to understand how under such circumstances,

when the currents which caused the first/ denudations began to slacken, the

materials of older formations might be removed and then re-deposited with

little change, at no great distance from their original place, and subsequently

covered over with fresh masses brought from a distance. At the end of the

period, the violent currents having subsided, the pebble deposits themselves

were in many cases covered over by sands similar to those which, in other

regions, compose the entire formation. Still later, the processes of oxidation,

lixiviation, silicification and ferrugination (all of which are probably still in

progress) commenced, and subsequently still (apparently even later than the

deposition of the Bluff formation), great denudations again ensued, partly

contemporaneous with, partly subsequent to, the deposition of the yellow

surface loamâ€”one of the latest formations, apparently, preceding our present era.

49. However different may be the geological detail of the Orange Sand

formation trom that of the Northern Drift deposits, the evident anology of their

lithological composition and general history would lead us to suppose the

two formations to be genetically related. In both cases, immense volumes of

water destitute, or nearly so, of organic life, rushed southward, bearing with

*See Second Report on the Geology of Alabama, by M. Tuomey, ed. J. W. Mlet A few months

prior to the death of the lamented Tuomey, during a visit at Tuscaloosa, I compared notes with him

on the subject of this formation, the extensive and c aracteristic deve'opment of'which in Mississippi

and N. W. Alabama, was unknown to him at the time of writing the portion of his Report relating to

the same. As far as comparable, the observations, and c nclusio> s arrlv- d at by each of ns inde-

pendently, t Hied perfectly, except with reference to the occurrence of Mast don bones in the

formation, as mentior.edby him (p. 147 of the lid Beport). He a imitied, however, that the bones in

question might well be referable to the Bluff formation, the existence of which on the Lower Tom-

bigbee, he had but shortly before as- ertained. > is suggestion regarding the nature a> d origin of the

waters which deposited the Orar ge Sand formation, (Ibid p. 146,) appear to be confirmed by all the

additional observations subsequently made by myself.
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waters of the Hatchie, Tuscumbia, Big Bear, and other S<?uthern 
tributaries of the Tennessee River in Alabama. 'Ihe Western 
Highland Rim of Tenneesee (see map accompanying the Geological 
Reconnaissance of Tennessee, by M. Safford, 1856) appears to 
have prevented the irruption of this current, to any great extent, 
into the Tennessee Valley and the Central Basin of Tennessee; 
the pebble beds as well as (inN. vV. Alabama) heavy deposits of 
Orange Sand extend along the western and southern border of the 
Carboniferous region, between the Tombigbee and Warrior rivers, 
and eastward's to the Coosa ; meeting, perhaps, still further east, 
the deposits brought down on the E. side of the .Alleghanies, on 
which the cities of B~altimore, Washington, Richmond and Peters
burg, Va., and Columbia, 8. C., are situated.* 

48. While the pebbles were deposited chiefly in these channels, where the 
velocity was great, the intervening space, cut up into numerous minor channels 
by denudation, retained the smaller gravel and sand, and also, where some 
protecting ridge affc;>rded a chance for quiet subsidence, received deposits of 
clayey materials, which naturally would be as Hmited as was the area of the 
" slack water" itself. It is easy to understand how under such circumstances, 
when the ·currents which caused the first, denudations began to slacken, the 
materials of older formatio:Q.s .might be removed and then re-deposited with 
little change, at no great distance from their original place, and subsequently 
covered over with fresh masses brought from a distance. At the end of the 
period, the violent currents having supsided, the pebble deposits themselves 
were in many cases covered over by sands similar to those which, in other 
regions, compose the entire formation. Still later, the processes of oxidation, 
lixiviation, silicification and ferrugination (all of which are probably still in 
progress) commenced, and subsequently still (apparently even later than the 
deposition of the Bluff formation), great. denudations again ensued, partly 
contemporaneous with, partly subsequent to, the deposition of the yellow 
surface loam-one of the latest formations, apparently,. preceding our present era. 

49. However different may be the geological detail of the Orange Sand 
formation from that of the Northern Drift deposits, the evident anology of their 
lithological composition and general history would lead us to suppose the 
two formations to be genetically related. In both cases, immt>nse volumes of 
water destitute, or nearly so, of organic life, rushed southward, bearing with 

*See Second Report on the Geology of Alabama, by M. Tuomey, ed. J. W. Mallet. A few months 
prior to the death of the lamented Tuomey, during a visit at Tusculoo~a, I comparPif notes with blm 
on the subject ofthis formation, tbe extensive and c amcteristic deve'opment ofwbich in Mi~s!ssippi 
and N. W. Alabama, was unknown to· him at the time of' writinq the r·ortion ofbis ltPport relatir:g to 
the same. As far as com• arable, the observations, and c nclusio• a arriv· d at by each uf ns inde
pendently, t Iliad perfectly, except with reference to the occurrence of Mast don bones IN the 
formation, as mentior.ed,by him (p. 14'1' of the lid Report). He a 1mitled, however. that the bones in 
questior. might well be referable to the Bluff formation. the eJ.-iswnce of which ·on th!' Lo"' er Tom
higbee, he had but shortly before as· ertained. tis suggestion rl'garding the.natur~ a• d origin of the 
water'! wbkh deposited the Ora' ge Sand formation, (lbid p. 146,) appear to be confirmed by all the 
additional observations subsequently made by myself. 
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them the fragments and detritus of the older formations. Both formations

immediately underlie the Bluff or Loess formation. 1

Whether or not the Orange Sand deposits contain any materials necessarily

derived from a high northern latitude, still remains to be determined, for thus

far, the materials for comparison are imperfect on both sides. By far the greater

mass of the pebbles occurring in Mississippi appear to be referable to sources

lying S. of the Ohio river, on either side of the Mississippi, while the rocks most

common in the drift of Illinoisâ€”granite, mica-schist and metamorphic sand-

stone, are either very rare or (like granite) entirely wanting. It will be inter-

esting to inquire, whether or not the rocks composing the pebble-beds further

north, in Tennessee, Kentucky, Arkansas and Missouri, are derived from local-

ities correspondingly remote in that direction. It must be remembered,

however, that the present outcrops of these formations may not nearly represent

the localities of the hroken-down strata which furnished the rocks, especially when

the dips are slight, as is generally the case in the southern portion of the more

immediate valley of the Mississippi.

50. Whib therefore the materials composing the Orange Sand formation may

be far from identical with those found in the Northern fcriftj we may neverthe-

less suppose the two formations to have been nearly or quite contemporaneous,

and caused by the same flood of ice-water, which in its course denuded the older

strata, carrying their materials southward from their original place. Whether

the large, angular boulders, of which a few have been found in Mississippi, can

be supposed to owe their transportation to some erratic ice-floe of unusual

thickness, may be an open question, at least until the region intervening

between the characteristic Orange Sand and Northern Drift (in Missouri for

instance) shall have received a detailed examination.

Even at the present time, however, in severe winters, ice-floes are seen in the

Mississippi Eiver below Yicksburg, and there seems to be no valid objection to

the supposition that the same might have happened during the drift period,

even if the climate should have been warmer; since the enormous thickness of

arctic ice-floes would readily carry them a few degrees further south than could

be expected of the winter ice of the Mississippi Eiver.

51. The relations mentioned by Tuomey (Second Report on the Geology of

Alabama, p. 146) as existing between the shore of the tertiary sea and the

region of occurrence of the southern drift on the Atlantic slope, are not so

clearly recognizable in Mississippi and Alabamaâ€”owing perhaps to the slight

development of the later marine tertiary, and the proximity to the great outlets

of the continental waters. Not only do the deposits of the latter hide, to a

great extent, those immediately preceding the drift period, but the latter may

have been partially removed and destroyed by the denudations accompanying

that epoch. Elevated ridges of deposits unequivocally belonging to the Orange

Sand formation extend to witnin a few miles of the Gulf Coast in several

instances; although more frequently, these ridges are subterranean at the present

time, the valleys between them being filled with sands exhibiting the lines of
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them the fragments and detritus of the older formatioiJ.S. ·Both fohnations 
immediately underlie the Bluff or Loess formation. · .. 
W~ther or not the Orange Sand deposits pontain any materials ~ecessa1·ily 

derived from a high northern latitude, still remains to. be determined, for thus 
far, the materials for comparison are imperfect on both sides. By far the greater 
mass of the pebbles occurring in Mississippi· appear to be referable to sources 
lying S. of the Ohio river, on either side of the Mississippi, while the rocks most 
common in the drift of Illinois-granite, mica-schist and metamorphic sand
stone, are either very rare or (like granite) entirely wanting. It will be inter
esting to inquire, whether or not the rocks composing the pebble~beds further 
north, in 'l'ennessee, Kentucky, Arkansas and Missouri, are derived from local
ities correspondingly remote in that direction. It must be rememtered, 
however, that the present outcrops of these formations may not nearly represent 
the localities of the broken-down strata which furnished the rocks, especially when 
the dips are slight, as is generally t)le case in the southern portion of the more 
immediate valley of the Mississippi. 

50. Whib therefore the materials composing the Orange Sand formation may 
be far from identical with those found in the Northern Drift; we ·may neverthe
les~ suppose the two formations to have been nearly or quite contemporaneous, 
and caused by the same :flood ofice~water, which in its course denuded the older 
strata, carrying their materials so11thward from theii"original place. Whether 
the large_ angular boulders, Of which a· few pave been found in Mississippi, .can 
be supposed to owe their transportation to some erratic ice-:B.oe of unusual 
thickness, may be an opeD question, at_ least until the region intervening 
between the characteristic Orange Sand and Northern Drift (in Missouri for 
instance) shall have received a detailed examination. 

Even at the present time, however, in severe winters, ice-floes are seen in the 
Mississippi River below Vicksburg, and there seems to be no valid objection to 
the supposition that the same might have happened during the drift period, 
even if the climate should have been warmer; since the enormous thickness of 
arctic ice-:floes would readily carry them a few degrees further south than could 
be expected of the winter ice of the Mississippi River. 

51. The relations mentioned by Tuomey · (Second Report on the Geology of 
Alabama, p. 146) as existing between th~ shore of the tertiary sea and the 
region of occurrence of the southern drift on . the Atlantic slope,· are not so 
clearly recognizable in Mississippi and Alabama-owing perhaps to the slight 
development of the later marine tertiary, 'and the proximity to the great outle.ts 
of the contine'ntal waters. Not only do the deposits of the latter hide, to a 
gTeat extent, those immediately preceding the drift period, but the latter Iilay 
have been partially removed and destroyed by the denudations accompanying 
that epoch. Elevated ridges of deposits unequivocally belonging to the Orange 
Sand forma.tion extend ta wit:Flin a few miles of the Gulf Coast in s~veral 
instances ; although more frequently, these ridges are subterranean at the present 
time, the valleys between them being filled with sands exhibiting the lines of 
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desposition usually observed in the sea beach formations; which now from the

surface, so that the presence of the Orange Sand ridges is often demonstrated

only by the phenomena observed in wells.

[Fo. 3.]

Stratification of sands in the Sea- Coast Counties.

The stratification exem plified in the section is exhibited not only in profiles

of the sands overlying the impervious black clays on the "wet meadow" plains

adjoining the coast, but also further inland, in the valleys ;.in that of the

Pascagoula, for instance, as high up as Buckatunna Creek, Wayne county.â€”

These valleys therefore originally formed inlets or fiords, which in the gradual

upheaval of the continent were transformed into rivers, while the gradually-

retiring surf of the beach left behind everywhere the traces of its action, in the

peculiar stratification of the sand.

52. I cannot see the validity of the objection urged by Tuomey himself

(Second Eeport, p. 146 and 147) against his supposition, that the accumulation

of the southern drift in belts parallel to the shores of the tertiary sea was caused

by the checking of the velocity of the drift currents as they entered the sea. The

very fact of currents conveying gre#t volumes of ice-cold fresh water, coming

from the land, would naturally cause all" living creatures to retire seaward as

early as convenient, and since the deposits themselves were formed by those

currents in their rear, there appears to be nothing surprising in the fact that

they do not contain any marine fossils. In a shallow sea, whose water would be

very perceptibly freshened by such an enormous influx, even the influence of the

differences of specific gravity might be reduced to a very small item by the

balancing influence^ of differences of temperature, acting in the opposite direc-

tion; thus rendering unnecessary the assumption of a temporary redepression

of the land as suggested by Tuomey. That the gradual upheaving process was

continued up to a late date, and that currents more slow and deliberate than

those which deposited the drift, covered the country for some time after the

latter period, seems to be proved by the two superincumbent formations, the

Bluff (327), and the Tellow Loam (332); since both the latter formations have

availed themselves, in their deposition, of valleys previously excavated into the

Orange Sand itself.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

7
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

SEA-COAST SAN llS • . 29\ 

desposition usua.lly observed in the sea beach formations; which now from the 
surface; so that the presence of the Orange Sand ridges is often demonstrated 
only by the phenomena observed ~n wells. 

[No. 3.] - _ 

Stmtijic,ation of ~ands in the Sea- Coast Coun#es. 

'l'he stratification ex em plified in the section is exhibited not only in profiles 
of the sands overlying the impervious black clays on the "wet· meadow" plains 
adjoining the coast, but also further inland; in: the valleys ; _in that of the 
Pascagoula, for instance, as high up as Buckatunna Creek, W ~y_ne county.
'l'hese valleys therefore originally formed inlets or fiords, which in the gradual 
upheaval of the continent were transformed into rivers, while the gril.dually 
retiring surf of the beach left behind everywhere the traces of its ·action, iii the 
peculiar ::;tratification oftbe sand. 

52. I cannot see the validity of the objection urged by Tuomey -himself 
(Second Report, p. 146 and 147) against his supposition, that the accumulation 
of the southern drift in belts parallel to the shores of the tertiary sea :wa.s caused 
by the checking of the velocity . of the drift currents as they ente:t:ed t~e sea. The 
very fact of currents conveying greltt volumes of ice-c{)l_d fresh water, coming 
from: the land, would naturally cause air living creatures to retire seaward as 
early as convenient, and since the deposits themselves were formed by those 
currents in their 1·ear, there . appears to be nothing surprising in the fact that 
they do not con tail}.. any marine fossils. In a shallow sea, whose water would be 
very perceptibly fr:eshened by such ·an. enormous influx, even the influence oft~e 
differences-of specific gravity might be requced to a very small item by the 
balanCing influence- of differences of te~peratui'e, . acting in the opposite direc
tion.; thus rendering-unnecessary the-assumption of a temporary 'redepression 
of the land as suggested by Tuomey. That the gradual upheaving process was 
continued up to a late date, and that currents -more slow and deliberate than 
thosEJ_ which depo!>ited the drift, covered the country for some time after the 
latter period, seems to be proved by ~l;le two. superincumbent formations, . the 
Bluff (327), and the Yellow Loam (332) ; since both the latter formatiqns have 
availed themselves, in their deposition, of valleys previously excavated into the 
Orange Sand itself. · . · 
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USEFUL MATERIALS OF THE ORANGE SAND FORMATION.

53. These consist of Sands, Gravel, Building Stones and Clays of

various kinds.

Sands.â€”In regard to these little need be added to what has

been said ,in the general description of the formation. (See T 10

ff.) They almost always contain more or less clay, which usually

is what imparts to them their various colors; even when the color

is white. In most cases (except those of ochreous tints, when the

single grains are often covered with a hard crust of iron rust),

washing will readily separate the mass into white quartzose sand

and clay of a corresponding color; and hence the sand washed

out of this formation by the streams, is generally white, and thus

far well adapted to the purposes of the mason and plasterer;

although, whenever the sand of other formations is accessible, it

is commonly preferred to that of the Orange Sand formation, on

account of the rounded shape and smoothness of the grains, which

characterizes the latter, and is less favorable to the cohesion of the

mortar in which it is used.

The sand deposits of the Orange Sand formation cannot usually

be relied on much for continuity, their stratification, as has been

stated, being extremely whimsical.

54. Gravel or Shingle.â€”Its regions of occurrence have been

sufficiently denned for practical purposes, in a previous paragraph

(1178 ff.) In a State where stones, are scarce, a liberal sup-

ply of gravel for the improvement of streets and roads is likely to

be appreciated. The deposits of the eastern border of the State

do not as a general thing furnish gravel of equal purity with the

beds bordering on the Mississippi, and are more frequently cemen-

ted so as to form loose _ puddingstones; which are rarely of suffi-

cient coherence to serve for building purposes, while yet too hard

to be broken up for gravel.

55. Gems of some value and of great beauty may sometimes be

picked up among the pebbles of agate, cornelian, chalcedony, sard

and jasper, which are most abundant in the S. W. portion of the

State; commonly^ however, the larger agates are cellular, with

sharp incurrent and excurrent angles, so as to greatly reduce

their available mass. They may often be recognized, among the

mass of pebbles, by this irregularity of external form. The
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USEFUL MATERIALS OF THE ORANGE SAND FORMATION. 

53. These consist of Sands, Gravel, Building Stones and Clays of 
various. kinds. 

SANDs.-In regard to these little i1eed be added to what has 
been said . in the geceral description of the formation. (See ,- 10 

. ' 

ff.) They almost always contain more or less clay, which usually 
is what. imparts to them their various colors ; even· when the color · 
is white. In most cases (except those of ochreous tints, when the 
single grains are often covered with a hard crust of iron rust), 
washing will readily separate the mass into white quartzose sand 
and clay of a corresponding color ; and hence the sand washed , 
out of this formation by the streams, is generally white, and thus 
far well adapted to the purposes of the mason and plasterer ; 
although, whenever the sand of other formations is accessible, it 
is commonly preferred to that of the Orange Sand formation, on 
account of the rounded shape and smoothness of the grains, which 
characterizes the latter, and is less favorable to the cohesion. of the 
mortar in which it is used. 

The saud deposits of the Orange Sand formation cannot usually 
be relied on much for continuity, their stratification, as has been 
stated, being extremely whimsicaL 

' ~ 

54. GRAVEL OR SHINGLE.--Its regions of occurrence have been 
sufficiently 'defined for practical purposes, in a previous paragraph 
(,- 178 ff~) In a State where stones _ are scarce, a liberal sup
ply of _gravel for the improvement of streets and roads is likely to 
be appreciated. The deposits of the eastern border of the State 
do not as a general .thing-furD:ish gravel of equal purity with the 
beds bordering on the Mississippi, and are more frequently cemen
ted so as to form loose - puddingstones ; which are ra'i·ely of suffi
cient coherence to serve for building puq::oses, . while yet too hard 
to be broken up for gravel. 

55. Gems of some value and of great beauty may sometimes be 
picked up among the pebbles of agate, cornelian, chalcedQny, sard 
and jasper, which are mostabundant in the S. Vf. portion. of the 
State; commonly; however, the large~ agates · are cellular, with 
sharp incurrent and excurrent angles, so as to greatly reduce 
their available mass. They may often be recognjzed, among the 
mass of pebbles, by this irregularity of external form. - The 
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cornelians are usually of a 'flattened shape; while the several

varieties of jasper show less disposition to assume any particular

form, though oblong, rounded forms are perhaps the most common.

Several forms of silicified corals, most frequently Asiraea and

Favosites (alias "petrified honeycomb"), which are not uncommon

in the pebble beds, also form handsome gems when polished.â€”

According to Prof. Wailes, the gravel bars in the Mississippi

River, between Vicksburg and the Louisiana line, afford a fine

opportunity for collecting these stones.

Pebbles of limpid quartz or rock crystal are common in Wilkin-

son. county, and are found more or less throughout the pebble-beds

of the Mississippi valley. They are rarely above the size of a

pigeons egg, and usually much worn and well rounded.

56. Building Stones.â€”As has been mentioned, two kinds of

rock occur in this formation. The most common is the dark brown

ferruginous sandstone, often called "black rock," which caps the

ridges of the Orange Sand formationâ€”mostly. in irregular and

fanciful shapes, from which a gutter, or a spout for a spring may

occasionally be selected; but sometimes also in solid ledges, of

sufficient thickness to be valuable for building purposes.

This rock resists exposure to the weather very well; only the

slaty varieties sometimes crumble in the course of time, while on

massy blocks, no other effect is produced than that of whitening

the sand-grains which project over the surface. It is not susceptible

of polish, but well adapted to rough masonry; and stands well

under water. It does not, however, resist fire well; the slaty

varieties fly to pieces when heated; the massy rock, when heated

slowly, can be made to stand, and in the "Pine Hills" is often used

in fireplaces; ultimately, however, it also scales off and pulverizes.

It resists sufficiently well when used in chimneys, where it is not

exposed to a high temperature; and in Tippah, Tishomingo and

Itawamba counties in particular, it has been extensively used for

this purpose.

As may be supposed from its mode of occurrence, its deposits

are usually quite limited in extent, occupying only the high knolls

knd ridges; so that the supplying of a single plantation with

chimneys may often require the exploitation of several deposits.

And as moreover, it is not at all difficult to discover these deposits,

which form the prominent objects in the landscape where they do
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carnelians are usually of a 'flattened shape ; while the several 
varieties of jasper show less disposition to assume any particular 
form, though oblong, rounded forms are perhaps the most common. 
Several forms of silicified corals, most frequently .Jlstraea and 
Favosites (aHas "petrified honeycqmb"), which are not · uncommon 
in the pebble beds, also form handsome gems when polished.
According to Prof. Wailes, the gravel bars · in the Mississippi 
River, between Vicksburg and the Louisiana line, afford a fine 
opportunity for collecting these stones .. · 

Pebbles of limpid quartz or rock crystal are common in· Wilkin· 
son county, and are found r:nore or less thrm1ghout the pebble-beds 
of'theMississippi valley. They are rarely above the size of a 
pigeons egg, and usually much worn and well rounded. 

56. BmLDING STONES.-As bas been mentioned, two kinds of 
rock occur in this formation. The most common is the dark brown 
ferruginous sandstone, often called· "black rock," which caps the 
ridges of the Orange Sand formation-. mostly . in irregular and 
fanciful shapes, from which a gutter, or a spout for a spring may 
occasionally be selected ; but sometimes also in solid ledges, of 
sufficient thickness to be valuable for builqing purposes. 

This rock resists exposure to the weather very well ; only the 
slaty varieties sometimes crumble iJ:!. the course of time, wP.ile on 
massy blocks, no other effect is produced than that ofwhitening 
th~ sand~grains which project over· the surface. It is notsusceptible 
of polish, but well adapted iio rough masonry; and sta~ds well 
under water. It does not, however, resist fire well·; 'the slaty 
varieties fly to pieces when heated ; tpe massy rock, when, heated 
slowly; can be made to stand, an.d in the "Pine Hills" is often used 
in _fireplaces; ultimately, hpwever, it a1so ·scales off and pulverizes. · 
It resists sufficiently well when used in chimneys, where it is not 
exposed to ·a high temperature; and in Tippab, Tishomingo and 
Itawamba counties in particular, it has been extensively used for 
this purpose. · . 

As may be supposed from its niode of occurrence, its deposits 
are usually quite limited in extent, occupying only the high knolls 
tl.nd ridges ; so that the supplying of a single plantation with 
chimneys may often require . the e4ploitation of several deposits. 
And as moreover, it is. not at all difficult to discover these deposits, 
which form the prominent objects in the landscape where they do 
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occur, I shall not attempt to specify many localities, but will only-

mention a few which are remarkable for being capable of furnishing

large blocks of good quality, or regions in which the rock is

unusually abundant.

57. On Tippah Creek, S. 1 T. 4 R. 2 E., Tippah county, near

the crossing of the Hickory Flat and Salem road. Solid ledges

10 to 12 feet in thickness, and of considerable extent.â€”On the heads

of Hatchie, Tallahatchie and Tombigbee, in T. 6 R. 4 E., Tippah

county, on and near the Ripley and Fulton roads. In the sandy

Pine Hills bordering on the E. Hatchie generally, the ferruginous

sandstone is very abundant.â€”So also, on the high ridges in S. E.

Itawamba, especially S. of Bull Mountain.â€”In S. E. Marshall and

S. E. Lafayette countiesâ€”A heavy solid ledge occurs, on a level

hilltop, a few miles W. of Water Valley, Yallabusha county;â€”

Another, of considerable thickness and extent, on SS 29 and 30

T. 12 R. 2 W\, Calhoun county, near Mr. Collins' place. The

hills on the Otuckalofa, in N. Calhoun and N. E. Yallabusha,

generally abound in this rock, so also do the high ridges ofE.

Carroll, N. Attala, and some portions of W. Choctaw.

Usually the rock, is hard and requires to be worked with the hammer and

chisel; in some instances, however, we find it sufficiently soft to be cut into

shape with an axe without dulling the same. Several small deposits of this

kind exist near the heads of Potlockney and Otuckalofa Creeks; one on S. 16 T.

10 K. 2 W., Lafayette county. The cement here is somewhat aluminous, and

small particles of white clay, which cause white streaks on a cut surface, are

imbedded with the sand grains. The rock stands the weather well, and chimneys

have been built of it. It is of a pale brown color inside, but where lichens have

grown on the outside, it is red, sometimes to the depth of jÂ£ of an inch.

58. The white siliceous sandstone of the Orange Sand formation

(115) sometimes occurs in deposits sufficiently large to render it of

importance. The chief localities of occurrence with which I am

acqainted, are the following: >

In Tippah county, on S. 35 fand 36, T. 4, R. IE., there is a

considerable deposit, where large blocks can be obtained (T 15);

the rock is a very hardâ€”a translucent chert rather than a sand-

stone, and from its resemblance to the Arkansas whetstone, it has

been attempted to use it for the same purpose, which it answers

tolerably well. A similar deposit, covering a few acres, exists on

S. 19, T. 5, R. 2 E., near Mr. Milton Smith's; and another, quite

small, on S. 1, T. 5, R. 1 E. Isolated blocks of it are frequently
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occur, I shall not attempt to _specify many localities, but will only 
mention afew which are remarkable for being capable of furnishing 
large blocks of good quality, or regions in which the rock is 
unusually abundant. 

57. On Tippah Creek, S. 7 T. 4 R. 2 E., Tippah county, near 
the crossing of the Hickory Flat and Salem road. Solid ledges 
10 to 12 feet in thickness, and of considerable extent.-On the heads 
of Hatchie, Tallahatchie and Tombigbee, in T. 6 R. 4 E., Tippah 
county, on and near the Ripley and .Fulton Toads. In the sandy 
Pipe Hills border.ing on the E. Hatchie generally, the ferruginous 
sandstone is very abundant.-So also, on the high ridges in S. E. 
Itawamba, especially- S. of Bull Mountain.-In S. E. Marshall and 
S. E. Lafayette ccunties-.A. heavy solid ledge occurs, on a level 
hilltop, a few miles W. of Water V a1lcy, Y allalmsha county~
Another, of considerable thickness .ano extent, on SS 29 and 30 
T. 12 R. 2 W., Calhoun county, near Mr. Collins' place. The 
hills on the Otuckalofa, in N. Calhoun and N. E. Yallabusha, 
generally abound in this rock, so also do the high ridges of E. 
Carroll, N. A.ttala, and some portions of W. Choctaw. 

Usu~lly the rock is .hard and requires,to be worked with the hammer and 
chisel; in s6-me instances, however, we find it sufficiently soft to be cut into 
shape with an axe without dulling the same: Several small deposits of this 
kind exist near the heads of Potlockney and Otuckalofa Creeks; one on S. 16 T. 
10 R. 2 W., Lafayette county. The cement here is somewhat aluminous, and 
small particles of white clay, which cause white streaks on.a cut surface, are 
imbedded with the sand grains. The rock stands the weather well, and chimneys 
have been built of it. It is of a pale brown color inside, but where lichens have 
grown on the outside, it ~ red, sometimes to the depth of U of an inch. 

58. The white siliceous sandstone of the Orange Sand formation 
(fl5) sometimes occurs in deposits sufficiently large to render it of 
importance. The chief localities of occurrence with which I am 
acqainted, are the following : ·~ 

In Tippah county, on S. 35 ~a~d 36, T. 4, R. 1 E., the.l,'e is a 
considerable deposit, where large blocks can be . obtained (, 15) ; 
the rock is a very hard-a translucent chert. rather than a sand
stone, and from its resem~lance to the Arkansas whetstone, it has 
been attempted to us.e it for the same purpose, which it answers 
tolerably well. K simila~ deposit, coveri11g a few acres, exists on 
S. H), T. 5, R. 2 E., near Mr. _Milton Smj.th's ; and another, quite 
small, on S. J,. T. 5, J~. 1 E. Isolated. blocks of it are frequently 

Digitized by 
UNIVERSITY OF MICHIGAN 

Original from 
UNIVERSITY OF MICHIGAN 



60]

SILICEOUS SANDSTONEâ€”CLAYS.

33

seen all over W. Tippah, and the adjoining portions of Marshall,

Lafayette and Pontotoc. Near Rocky Ford, in the latter county,

there is a large, continuous deposit of this rock, which strews the

hillsides in large slabs, and blocks of considerable sizeâ€”sometimes

10 feet in diameter. It is somewhat variable in its characterâ€”

mostly hard, but workable; sometimes quite soft. It is found, N.

of the Tallahatchie, between Catalfa and Tallaquamanola Creeks,

for about 2 miles from the river; and southward of the same,

around Rocky Ford, for about J mile. Large quantities of fine

building stone could be readily obtained here, by simply prying

the blocks out of the soil.

59. A. small deposit occurs at Mr. PowelFs place, 5 miles from

Oxford, on the Water Valley road. Good sized blocks for foun-

dations can be obtained here. Another locality, both of white and

"black" sandstone exists, according to L. Harper, on S. 28, T. 8, R.

7 W., Panola county ; and according to the same, a ledge of this

rock, 4 feet in thickness and of great hardness, occurs in a hill on

theYockeney River, on S. 26, T. 10. R. 8 W. In Yallabusha

county the white sandstone occurs in considerable force, at, and near

Mr. Pearson's place, on SS. 3 and 4, T. 25, R. 6 E. Some of the rock

here, also, is of excessive hardness, so as to be suitable only for

rough masonry. Near Grenada this rock is found capping a hill.

It is also found, in limited deposits, at several points in N. Calhoun;

e. g. near Concord P. 0.; and in considerable abundance, on S. 4,

T. 25, R. 8 E.

N. Holmes and N. Attala are, probably, the region where the

deposits of this rock are most abundant; on the ridges N. and N.

E. of Burkettsville, they prevail more generally than the brown

sandstone itself; here also, it is often excessively hard. Near

Rockpoft, and between that place and Durant Station, the white

cherty sandstone is frequently exhibited in the R. R. cuts; as in

many other places, it occurs here in disjointed, irregularly shaped

blocks, rather than in solid strata, and imbedded in the sand of the

Orange Sand Group.

I do not know of any deposits of this rock, S. of Attala county.

60. Clays.â€”Numerous varieties of useful clays occur in the

Orange Sand formation; among these the following deserve

especial mention:

White Pipeclay.â€”It is widely distributed in the formation, but

Râ€”3
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seen all over W. Tippah, and the adjoining portions of Marshall, 
Lafayette and Pontotoc. Near Rocky Ford, in the latter county, 
there is a large, continuous deposit of this rock, which strews the 
hillsides in large slabs, and blocks of considerable size-,-sometimes 
10 feet in diameter. It is somewhat variable in its character
mostly hard, but workable; sometimes quite soft. ·It is found, N. 
of the Tallahatchie, between Oatalfa and Tallaquamanola Creeks, 
for about ~ miles from the river ; and southward ·of the same, 
around Rocky For-d, for about~ mile. Large quantities of fine 
building stone could be readily obtained here, by simply prying 
the blocks out of the soil. 

59. A. small deposit occui·s' at Mr. Powell's placel _5 miles from 
Oxford, on the Water Valley road. Good sized blocks for foun

-dations can be obtained here. Another locality, both of white and 
"black" sandstone exists, according to L. Harper, on S. 28, T. 8, R. 
7 W., ·Panola county ; and according to the same, a ledge of' this 
rock, 4 fe~t in thickness and· of great hardness; ocdnrs in a hill on 
the Yockeney Rivei·, on S. 26, -T~' 10: R. ~ W. 'In Yallabusha 
county the white sanddone occu~s in considerable force, at: and near 
Mr~ Pearson's place; on SS. 3 and 4, T. 25,- R. 6 E. Some of the rock 
here, also, is of excessive hardness, so as to be suitable only for 
rough. masonry . . _ Nefn~ Grenada this rock is fou~d capping a hill. 
It is also found, iri limited deposits, at several points inN. Oalho~n; 
e. g. near Concord P. 'o.; and in c01iside~able abundance, on S. 4, 
T. 25, R. 8 E.· - _ 

N. Holmes and N._ Attala are; probably, the region where the 
deposits of this rock are most --abundant ; on the ridges N.-· a11d N. 
E. of Burkettsville, they prevail more generally than the brown 
sandstone itself; here . also, it is oft~n excessive~y hard. . Near 
Rockport, and between that place and Durant Station, the white 

. cherty sandstone is frequently exhibited in the E. R. cuts ; · as in 
many other ·places, it occurs here in disj<?inted, irregularly shaped 
blocks, rather than in solid strata, and imbedded in the sand of the 
Orange Sand Gtoup. . 

I do not know of any deposits of this rock, S. of .A.ttala county. 
60. CLAYS.-· Num:erous varieties of useful clays occur in the 

Orange Sand. formation ; among these the following deserve 
especial mention : . " 

White Pipeclay~-It is widely; distributed in the formatiori, but 
R-3 
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does not often occur in large masses; usually in nodules or "galls,"

from the size of a pea to that of a fist, and sometimes larger.

These galls are most commonly found in strongly ferruginous

"hardpan" (a semi-indurate mixture of fine sand and clay) but

indistinctly stratified ; and thus forms striking objects on the other-

wise uniform, deeply colored surface. They occur chiefly in the

eastern portion of the State, from the Tennessee line down to

Hancock countyâ€”thus on the Pontotoc Ridge y on the sandy ridges

of Noxubee and Kemper, W. of the Elatwoods; in N. W. Wayne

county, on the ridges bordering on the Chiekasawhay (in the latter

region, it occurs in nodules of some size imbedded in white sand;

the clay is very pure and is used as chalk and for whitewashing);

and in Hancock county, where the Orange Sand hills border on

the plains of the Sea-Coast. In all the localities mentioned, however,

the quantity is too small to render the material of much practical

importance.

61. A large deposit of white pipeclay of great purity, however,

occurs in Tishomingo county, chiefly on the southern portion of the

territory of the carboniferous formation, following very nearly its

western outline. It there forms a regular stratum of, considerable

iextent, which in one locality at least was found to be more than 30 feet

in thickness. The bed attains its best development, so far as the

quality of the material is concerned, in the northern portion of T.

5 and in T. 4, R. 11 B., where it is about 30 feet underground in

the uplands, though at times appearing in limited outcrops on banks

of the streams. .North-eastward and south-westward from the

region mentioned, the, bed algo occurs, but changed in characterâ€”

at least near the surfaceâ€”to a white gritty hardparij or clays of

various colors and much less purity. It forms the lowest visible

portion of the Orange Sand formation, and is almost invariably

overlaid by strata of pebbles or puddingfetone, which in their turn

are sometimes overlaid by the common orange-colored sand.

62. The most southerly exposure of these beds, known to me,

occurs on a small branch of McDougW mill creek, on SS. 4 and

9,.T# 6, R. 10 E., near Mr* PannePs place. For more than a mile

along this branch, there are exposures in which about 20 feet of a

whitish mass, varying from a fine clayey sand to a white plastic

clay, apfpears overlaid by thick beds (20-40 feet) of ferruginous

pebble conglomerate; the latter in its turn, being overlaid by 'the
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does not often occur in larg~ masses ; usuaJly in nodules or " galls," 
from the ~ize o_f a pea to that · 9f a fist, and sometimes larger. 
These g~lls are most commonly found in strongly ferruginous 
"-hardpan" (a semi-indurate mixture of fine sand and clay) but 
indistinc_tlysti~atified; and -thus forrp.s striking objects on the other
wise ~niform, deeply colored surface. 'l'hey ·occur chiefly in the 
eastern portion of the -State, from the Tennesse~ li~e down to 
Hancock county-thus on the Pontotoc Ridge ; on the sandy ridges 
of Noxubee a_nd Kemper, W .. of the Flatwoods; inN. W. Wayne 
county, on the ridges bordering on the Chickasawhay (in the latter 
region, it occurs in nodules of some size imbedded in white sand ; 
the clay is very pure and is used as chalk and for whitewashing) ; 
and in HaucoGk county; where the Orange Sand hills border on 
the pla~s of the Sea-Coast. In all the localities mention~d, however, 
the quantity is too smaU to . render the material of much practical 
importance~ . 

61. A large deposit of white pipeclay of great purity, however, 
09curs in Tishomingo co-qnty, chiefly on the southern portion of the 
territory' of the car:bonif~rous formation, following very nearly its 
wes~ern outl.ine. It there forms a regular stratum of, considerable 
extent, which. in one locality at leastwasfound to be more tha~ 30 feet 
in thickne~s,. The bed attains its best development, so far a~ the 
quality of tbe material is concerned_? in the northern portion of .T. 
5 and in r. 4; R. 11 E., wbere it is about 30 feet U:Ilderground in 
the uplands, though at times appearing in limited outcrops onb~nks 
of the stream_s. North~eastward and south, westward from . the 
region mention~d, ·the. bed alf30 occurs,· but qhanged in character-. 
~t least near the surface-to a white gritty . hardpan, or clays of 
various colors. and much less purity. It forms the lowest visible 
portion of the ··orange Sand formation, and is almost_ invadably 
overlaid by strata of p~bbles or puddingetone, which in .their turn 
are sometim~s overlaid by the common Q-range-colored sand. , 

62. The most _southerly exposure of th.ese beds, known to me, 
occurs on a small branch of McDouglas' mill cr~ek, ol). SS. 4 and 
9, T. 6, R~ 10 E., .near ~r .. Pannel's plac~. For more than~ mile 
atong this . branch, there are exposures in which about 20 feet of a 
whitish mass, varying from a_ fine clayey sand to a white plastic 
clay, appears overlaid by thick beds (26-40 feet) of ferrogino~ 
pebble conglotijerate ; the latter in its turn, being ovedaid-. by:: the 
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common ferruginous sand and brown sandstone, on the hilltops.

Similar outcrops appear in the neighborhood of Mr. Aleck

Peden's place, on SS. 34 and 27, T. 5, R. 10 E., N. B. of Pannel's,

Here also, a white stratum of which only a few feet are exhibited,

is overlaid by pebble conglomerate, and this by the common Orange

Sand. The white mass varies from pure plastic clay, to fine grained

aluminous sandstone; its upper layers are sometimes composed of

a singular conglomeratic mass, consisting of small, white quartz

pebbles imbedded in pure white pipeclay. In both localities,

copious springs of pure water are shed by the impervious clay

strata; at Mr. Peden's there is a fine, bold chalybeate spring, which

seems, however, to derive its mineral ingredients (sulphates of iron

and magnesia, and common salt) from the adjacent carboniferous

strata rather than from those of the Orange Sand. In either of

the localities mentioned, materials suitable for fine pottery, or

queensware^ might be obtained.

63. Thence northward, the stratum is not often found outcrop-

ping, but, as has been stated, 20 to 30 feet below the surface of the

uplands; the country being but slightly undulating. At Mr,

Clingscale's S. 8, T. 5, R. 11 E., the clay stratum) was struck at

the depth of about 30 feet, beneath sand and pebbles; it was dug

into, without being passed through, for nearly 30 feet more, no

water being obtained from below, butdripping in above from the base

of the pervious strata. The whiteness and plasticity of the material

seemed to increase with the depth. The best portions of what was

dug out of the well in question, had already been removed at the

time of my visit, haying been used for various economical purposes,

as "chalk," whitewash, and "Lily-white." The specimens examined

were, therefore, rather below the average quality, and on long

exposure to the air, their surface shows some yellowish spots. I

found, nevertheless, that in baking at a high heat they yielded a

biscuit of greater whiteness than their natural color when fresh;

and that fine splinters, exposed for ten minutes to the highest heat

of the mouth blowpipe, retained its shape perfectly while reduced

to a semi-transparent frit. A quantitative analysis of the clajr

from Clingscale's well gave the following result:
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common ferruginous sand and brown sandstone, on the hilltops. 
Similar outcrops appear in the neighborhood of Mr. Aleck 

Peden's place, on SS. 34 and 27, T. ·5, R. 10 E., N. E. of Pannel's, 
Here also, a white stratum of which only a few feet are- exhibited, 
is overlaid by pebble conglomerate, and this by the common Orange 
Sand. The white ~ass v-aries from pure plastic clay, to fine grained 
aluminous sandstone ; its upper layers are sometimes composed of 
a singular conglomeratic mass, consisting of small, white quartz 
pebbles imbedded in pure white pipeclay. In. both localities, 
copious springs of pure water are shed by the impervious clay 
strata; at Mr. Peden's there is a fine, bold chalybeate spring, which 
seems, however, to derive its mineral ingredients (sulphates of iron 
and magnesia, and common salt) from the adjacent carboniferous 
strata rather than from those of the Orange Sand. In either of 
the localities m.entioned, materials suitable for fine ·pottery, or 
qucensware, might be obtained. 

63. Thence northward, the strattim is not often found outcrop-. 
ping, but, as has been stated, 20 to 30 feet below the surface of the 
uplands; the country being but slightly undulating. At. Mr. 

. \ 

Clingscale's S. 8, T. 5; R . . 11 ~., the clay stratum"l was st:tlick at 
the depth of about 30 feet, beneath sand and pebbles; it was dug · 
into, without being passed through, for nearly 30 feet more, no 
water being obtained from below, but dripping in above from the base 
of the pervious strata. The whiteness and plasticity of the material 
seemed to increase with the depth. The best portions of what was 
dug out of the well in question, had already been removed. at the 
time of my visit, having b~en used 1o;r v-arious economical purposes; 
a.s "chalk," whitewaeh, and "Lily-white." The specimens examined 
were, therefore, rathe~ . below the. average q.uality, and on long 
exposure to the air, their sl;i.rface shows some yellowish spots. 1 
found, nevertheless, that in baking. at a high heat they yielded a 
biscuit of greater whiteness than their natural color when fresh ; 
and that fine splinters, exposed for ten minutes to the highest heat 
of the mouth blowpipe, retained its shape perfectly while reduced 
to a semi-transparent frit. :A quantitative analysis of the clay 
from Clingscale's well gave the following result : 
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WHITE PIPECLAY FROM CLINGSCALE'S.

Insoluble Matter. 90.877

Lime 0.140

Magnesia trace

Peroxide of Iron 0.126

Alumina .... 2.214

Water 6.930

99.864

This analysis (which was made solely for the purpose of ascertain-

ing the ingredients foreign to the clay proper) proves the singular

fact that this clay, though occurring in a formation characterized

by the large amount of iron it commonly bears, contains a

remarkably ?mall amount of that substance :which, together with

the minute proportions of lime and magnesia, explains its

infusibility.

On S. 7, adjoining Ciingseale's, at Mr. Hutch ins' place, there is

an outcrop of cream-colored clay, which also becomes whiter in

baking, and is very refractory.

64. At Mr. Lovress' place, S. 17, T. 4, R. U B., strata of white

conglomerate, similar to that at Aleck PedenV, were struck in a

well at 28 feet \ minor layers of beautiful white clay were encoun-

tered above this. An outcrop of pure white clay occurs on

Feniwinkle Creek, on S. 8, just N. of Mr. Lovress7; the soil of the

bottom shows plainly the admixture of this material by its whitish

tint.

On S. 18, at New Warren ton, the white clay has also been found.

Thence in a N. W. direction, the white materials appear in cutf

on the Memphis and Charleston Railroad, near Iuka, and at Mr.

Null's; S. 22, T. 3, R. 10 E.; overlaid, in all cases, by pebbles or

pebble conglomerate. In the localities mentioned, however, the

quality is inferior so far as visible (a few feet only), being rather a

fine clayey sand than a clay, and traversed occasionally by red

streaks. It is possible that at some depth, the quality might

improve, as in other cases. In the railroad cuts, the white material

was said to contain at times large lumps of dark red clay, the

]atter being even found independently, in the valley of Clear Creek,

underlying the pebbles.

65. In none of the localities heretofore mentioned, the geological position of

the white strata, and their connection with the Onnge Sand, could be decisively,

Â®stablished. At Mr. Aker's grist-mill, on S. 24, T. 3, R, 10 E., the following
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WHITE PIPECLAY FROM CLINGSQALE•S. . . 

Insoluble Matter: ......•.......•...... · ..... ~ . . 90:877 
Lime......................................... 0.140 
Magne!;!ia .................... ~ • . . . . . ...... ; .... · trace · 
Peroxide of Iron.. . . . . . . . . . . • . . . . . . . . . . . . . . . . . 0.126 
Alumina. . . . . . . . . . . . . . . • . . . . . .. . . .. . • . . . 2.2.14 
Wate.r...... ... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 6,930 

99.864 

~l!'his analysis (which was made solely for the purpose of ascertain
ing the ingr-edients foreign to the clay proper) -proves the singular 
f~-~,ct that this clay, though occurring in ·a fot·mation characterized 
liJ.y the large amount of iron it commonly bears, contains a 
r0markably i'ma.ll amount of that substance ; which, together with 
t;he min.utc p~oportions of' lime aiH.l . magnc:::ia, explains. its 
illfusibility. 

On S. 'i, adjoinirig Clingseale's, at M1·. Hntchins' place, there is 
an outcrop of cream-colored clay, whieh also becomes whiter in 
baking, and is very refractory. 

64. ·At Mr. Lovress' .place, S. 17; '1'. 4, R. 11 H .. strata of white 
OOlllglomerate, similar to that at Aleck Peden'::,- were struck in a 
well at 28 feet; minor layers of' beautiful white clay· were· encoun.
t-ered above this; An outcrop of pur.o white clay oecurs on 
l?eniwinkle Creek, on s~ 8,just N. of Mr. Lovress'; the SQil of the 
bottom show:s plainly the udmixtm·e of this material by its whitish 
tint.· 

On S. 18, at New Warrenton, the white day has also been found. 
Thence in a N. W. dit•ection, the white materials appear· in cutF" 
on the Memp~is and Charleston Railroad, near Iuka, and at Mr. 
NuU:s; S. 22, T. 3, R. H) E.; overlaid, in a.Jl· cases, by pebbles or 
pebble· conglomerate. In the localities menti(med, however, the 
quality is inferior so far . as visible (a few feet only), being rather a 
fine clayey sa:nd, than a clay, and .ti'aversed -occasionally by red 
streaks. It is · possible that at some depth, the . qu."ality might 
improve; as in oth_er ca~es. ·In the railroad cuts, the white rnateria.l 
was ·said to contain at, times ·large, lumps of clark red 'clay, the 
latter being· evenfonrid independently, in the valley ofClear Creek, 
nndel'lying the pebbles.- · 

' . 
65. In none of the localities heretOfore mentioned, the geological position of 

the white strah, ani their connection with the Onnge Sand, could be decisivel:r, 
9Stablished. At Mr. Aker's grist-mill, on S. 24, 'l'. 3, R. 10 E., the following 
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QUBBSWAREâ€”FIREBRICK.
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section occurs, which shows the unquestionable equivalents of the white e'ay

underlaid by materials possessing all the characteristics of the Orange Saud

formation:

(Section 1.),

SECTION AT AKER'S GRIST-MILL, TISHOMINGO COUNTY.

| FEET. 1

INCHES.

CHARACTER OF STRATA.

6

0 0 0 0

0 0 0 0

0 0 0 0

ft

loj Loose white sands

Pebble conglomerate forming the hills

6

. . . .

5

0 0 0 0

14

Pebbles imbedded in clay

4

*â€”

8

Reddish-white siliceous clay with streaks, indurate above

3

O 0 0 0

O 0 0 0

0 0 0 0

6

Gravel conglomerate; ferruginous

2,

6

Large pebbles imbedded in clay

I

There can be no doubt, therefore, that these white strata, like the pebbles, are

only a peculiar local facies of the Orange Sand. ,

66. Practical uses of these beds.â€”The two most, important

practical purposes which the materials occurring in the deposits just

described, will serve, are, the manufacture of fine quevensware* and

that of fire-proof brick.

As for the former, the plasticity of the material leaves nothing

to be desired; and since the amount of siliceous matter varies

greatly in different layers, there could be no difficulty about giving

to the mass the precise degree of meagreness which may be found

most advantageous, by mixing the several successive layers.

67. The same may be said with reference to the manufacture of

fire-brick (to which these materials are admirably adapted); which

would probably, at the present time, be the most feasible and

profitable manner in which the beds could be made available. The

* Not porcelain. Kaolin or porcelain earth contains, besides the white clay,

a certain amount of undecomposed./^spar, which imparts to it its property of

being semi-fused atthe temperature of the porcelain kiln. The same property

might be imparted to the white clay in question, by the artificial admixture of

ground felspar ; but it could not thus, compete with the natural kaolin of

Alabama.
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sootion occurs, which shows the unquestionable equivalents of the· white c!ay 
u,nderla.id by materials possessing all the characteristics of the Orange Sand 
formation: 

'· (Section 1.). 
SEC'l'ION AT AKER•S GRIST-MILL, TISHOMINGO COUNTY. 

I~~ 
I~ 0 r.:. z .... 

CHARACTER OF STRATA. 

0 0 0 ol 
0 0 0 Pebble conglomerate forming the hills 6 
0 0 0 ~I 
1-----:-- ------·-------·--------

. . • j101Loose white sands 5 !---......,.--! .. 
~~ _,14 Pebbles imbedded in cla_Y ______________ _:_ 

= = = ~ Reddish-white sil~ceous clay with streaks, indurate above, _3 . 

-=--=-;_~~Gravel conglome~ate ; ferruginous · · 2 , 

o o o· o 
o o o o 6 Large pebbles imbedded in clay 1. 
0 0 0 .0 

There can be no doubt, therefore, that these white strata, like the pebbles, are 
<mly a peculiar local facies of the Orange Sand. 

66. Practical uses of these beds.__:_The two most . importa-nt 
practical purposes which the materials occurring in the deposits j~st 
described, will serve, are, the manufacture of fine q ue,~nsware,* and 
that of :fire-pr"oof br_ick. · 

As for the former, the plasticity of the material leaves nothing 
to be desired ; and since the amount of siliceous matter .varies 
greatly in different layers, there could be no di~culty about giving 
to the mass the precise degree of meagreness which may be found 
most advantageous, by mixing the several. successive layers. 

67. The same may be said with reference to the manufacture of 
fire~brick (to which these materials are admirably adapteci); which 
would probably, at the present time, be the mo·st feasible and 
profitable m,annei.· in which the beds could be made available. The 

*Not porcelain. Kaolin or porcelain earth contains, besides the white clay, 
a. certain amount of undecomposedfelspar, which imparts to 'it its property of 
being semi-fused at the temperature of the porcelain kiln. The same property 
might be imparted to the white clay in question, by the artificial admixture of 
ground felspar ; but it could not thus. compete with the natural kaOlin of 
Alabama. 
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manufacture of fire-brick differs from that of ordinary brick only

in this, that it requires more care, both in working the clay and in

moulding the brick. Beyond their fire-proof quality, it is

demanded of fire-brick that their shape shall be perfect, their mass

uniform, and without flaws in the interior; also, that they shall be

liable to the least possible shrinkage in a high heat.

The latter quality is imparted to them by a considerable admix-

ture of either sand, or ground fire-brick, to the fire-proof clay,

which itself ought to be thoroughly seasoned beforehand, and then

well worked up with such additions of the above materials as may

be required. In judging of the amount of sand or ground brick

to be added, it is to be observed as a rule to add as much as may

be consistent with the proper firmness of the burnt brick, and with

convenient moulding. The latter process ought to be performed as

in the manufacture of pressed brick, whenever a first class article is

aimed at; for it is only thus that internal and external flaws are

entirely avoided. In some localities materials may probably be

found which require no further admixtureâ€”the strongly siliceous

varieties of the clay; but whenever sand or burnt clay is added to

the mass, care should be had that it be free from iron, which would

seriously impair the fire-proof qualities of the clay. None but

white sand ought to be used.â€”For the rest, they may be burnt in

kilns, like common brick.

Similar white clays are mentioned by Prof. Wailes as occurring

at White Cliffs, Adams county, and near Woodville, Wilkinson

county. Of the extent of these deposits, I am not informed.

68. Cream colored, or yellowish, and gray pipeclays, which assume

a faint reddish or pink tint in burning, are perhaps the most

common in the Orange Sand formation, especially in the northern

part of the State, where it overlies the lignitic strata.

Most of the clays of the latter formation assume similar tints when burnt

though as a general thing they are less refractoryâ€”in consequence, probably,

of their containing larger amounts of lime and magnesia. The latter substances

are copiously contained in the waters issuing from the strata of the formation,

last mentioned, while their quantity is extremely minute in those emanating

from the Orange Sand strata; which are themselves as remarkable for the

almost entire absence of these ingredients, as for the universal prevalence of iron.

It -would seem that the processes of oxidation and lixiviation which have

characterized the Orange Sand, would readily account for the transformation of

the dark colored, carbonaceous and magnesian clays of the lignitic strata, into

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

7
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

38 GEOLOGIOA.L REPORT. ['lr68 

manufactare of fire~brick differs from that ofordinary brick only 
in thiS; that it requires more care, boih:in working the clay and in 
moulding the brick. Beyond their fire~proof quality, it is 
demanded of fire~brick that their shape shall be perfect, their mass 
unifor~, and without .flaws in tl~e interior; also, that they shall be 
liable to the least possible shrinkage in a high heat. 

The latter quality is imparted to them by a considerable admix
ture of either sand, or ground fire-brick, to the fire-proof clay, 
which itself ought to be thoroughly seasoned beforehand, and then 
well worked up with such additions of the above materials as may 
be required. In judging of the amount of sand or ground briek 
to be added, it is to be observed as a rule to add as rr.uch as may 
be consistent with the proper firmness of the burnt brick. and with 
convenient moulding. The latter process ought to be performed as 
in the manufacture of pressed brick, whenever a first class article is 
aimed at; for it is only thus that internal and external flaws are 
entirely avoided. In some localities materials may probably be 
found which require no further admixture-the strongly siliceous 
varieties of the clay ; but whenev-er sand or burnt clay. is added to 
the mass, care should be had that it be free from iron, which would 
seriously impair the fire-proof qualities of the clay. None but 
white sand ought to be used.-For the rest, they may be burnt in 
kilns, like common brick. 

Similar white clays are mentioned by Prof. Wailes .as occurring 
at White Cliffe, Adams county, and near Woodville; Wilkinson 
county. Of the extent of these deposit~, I am not informed. 

68. Cream colored, or yellvwiak, and gray pipeclays, which assume 
a faint reddish or pink tint in burning, are perpaps the most 
common in the Orange Sand formation, especially in the northern 
part of the State, where it overlies the lignitic strata. 

Most of the clays of the latter formation assume similar tints when burnt, 
though as a general thing they are less refractory-in consequence, probabiy, 
of their containing larger amounts· of lime and magnesia. The latter substances 
are copiouljlly contained in the waters issuing from the strata of the formation,. 
last mentioned, while their quantity is extremely minute in those emanl,\ting 
from the Orange Sand strata ; which are themselves as remarkable for the 
almost enti~ absence of these ingredients, as for the universal prevalence ofiron. 
It. would- seemthat the processes of oxidation and. lixiviation whic.h have 
char~terized the Orang(;} Sand, would readily account for the transformation ·of 
the dark colored, carbonaceous and magnesian clays of the lignitic strata, into. 
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such pipeclays as we now so commonly find in the Orange Sand; and it may

be frequently noticed, where clays occur in the latter formation immediately-

adjacent to similar ones belonging to the former (1T25, 28), that while their upper

portion is of a cream color, the lower are bluish and not completely oxidized.

Instances of this kind may be frequently observed in S. Lafayette, on the

Yockeney-Patapha River, in Calhoun, and N. Yallabusha.

It is in this position, viz : on the contact between the Orange

Sand, and the Lignitic clay formations, that the best clays for com-

mon potter's ware are usually found. The undisturbed clays of the

latter formations generally require, not only the admixture of sand

but also much more seasoning than those which have already been

worked up, as it were, by their re-deposition within the strata of

the Orange Sand.

69. Good potter's clay is most frequently found, therefore, in

the flatwoods region and, the hilly country to the westward of the

same, i. e., in W. Tippah, B. Marshall, W. Pontotoc, E. and S.

Lafayette, B. Yallabusha, Calhoun, W. Chickasaw, and probably

in E. Choctaw and Winston. So far as I know, however, two

potteries only, up to the present time, are availing themselves of

these deposits; one being at Holly Springs,, the other (Mr. Brush's),

ill N. Tippah county, on S. 17, T. 2, R. 3 E. In both factories,

stone-ware of excellent quality is produced.â€”A third, according to

L. Harper, exists at Hartford, Calhoun county ; what is the nature of

the clay used there, I am not informed. A clay very similar

to that employed at Mr. Brush's pottery, but rather superior to it

both in color and plasticity, occurs on S. 7, T. 25, R. 7 E., Yalla-

busha county ; it has been used for tobacco pipes by the whites and

Indians both, and also in some cases for white-(or rather gray-)

washing houses. It might require the admixture of some sand.

A deposit of cream-colored clay, sufficiently refractory for fire-

brick, occurs about two miles N. of Oxford, Lafayette county, in

a cut on the Mississippi, Central R. R. I have for some time used

this clay for small crucibles, which resist both a high temperature

and the action of fluxes, remarkably well. A similar deposit

occurs on the Yockeney-Patapha River, near the bridge on the

Oxford and Water Valley road.

On the territory of the Lower (lignitic clay) Cretaceous, also, .

good potter's clay is found in several localities, especially in S. B.

Itawamba, where it ha? given rise to a pottery (B. Dorsey's) on S*

*

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

7
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

PO'I'rER7S CLAY. , 39 

such pipech!,ys as we now so commonly find in the Orange Sand ; and it ~ay 
be frequently noticed, where clays occur in the latter formation immediately
adjac_ent to similar ones belonging to the former ('lf25, 28), that while their upper 
portion is of a cream color, the lower are bluish and not completely oxidized. 
Instances of this kind may be frequently observed in S. Lafayette, on the 
Yockeney-Patapha River, in Calhoun, and N. Yallabusha. · -

It is iil this position, viz : on the contact between the Orange 
Sand, and the Lignitic clay formations, that the best clays for com
mon potter's ware are usually found. The undhlturbed clays of the 
latter formations generally require, not only the admixture of sand 
but also much more seasoning than those .which have already been 
worked up, as it were, by their re-deposition w.i.thin the strata of 
the Orange Sand. 

69. Good potter's clay. is most frequently found, therefore, in~ 

the flatwoods region and. the hilly country to the westward of tP,c 
same, i. e., in W. Tippah, E. Marshall, W~ Pon,totoc, E. -and S. 
Lafayette, E. Yaliabusha, Calhoun, W. Chickasaw, and probably . 
in E. Choctaw and Winston. So far as I know, however, two 
potteries only, up t? the present time, are availing thems~lves ,of 
thes.e deposits ; on~ being at Holly Springs,. the other (Mr. Brusb's), 
i:rt N. Tippah county, on S. 17, T._2, R~ 3. E. In both factories, 
stone-ware of excellent quality is produced.-A third, according to 
L. Harper, exists at Hartford, Calhoun county ; what is the natureof 
the clay used there, I am not informed. A . clay very similar 
to that employed at Mr. Brush's pottery, but rather superior to it 
both in color and plasticity, occurs on S. 7, T. 25, R. 7 E., Yalla~ 
busha county; it has been used for tobacco pipes by the whites and 
Indians both, and also in some cases for white-(or rather g'lay-) 
washing houses. It might require the admixture of some sand. 

A deposit of cream-colored clay, sufficiently refractory for fire· 
brick, occurs about two miles N. of Oxford, Lafayette county, in 
a cut on the Mississippi_ Central R. R. I have for some time used 
this clay for small crucibles, which resist both a high temperature. 
and the action of fluxes, remarkably well. A similar deposit 
occurs on the Yockeney-Patapha River, near the bridge on the 
Oxford and Water Valley road. 

On the territory of the Lower (lignitic clay) Cretaceous, also., . 
good potter's clay is found in several localities, espeeially in l::) • . E. 
Itawamba, where it haj:i given rise to a pottery (B. Dorsey's) on S ... 
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32, T. 10 R. 10, E. On the territories of the calcareous (Upp^r and

Middle) stages of the cretaceous, as well as of the tertiary formation,

clays suitable for pottery are very rare or entirely absent. The

calcareous clay marls often greatly resemble potter's clay, butniay

be distinguished by their effervescence with vinegar. They are

too fusible to serve any purpose of this kind in their'natural condi-

tion, and they do not appear to have entered to any great extent

into the materials of the Orange Sand ; which, moreover, is but

feebly developed in their region of occurrence.

70. On the territory of the Southern Lignitic Tertiary, or Grand

Gulf Group, strata of plastic clay also intervene with frequency

between the Orange Sand and the undisturbed clays of the lower

formation, while considerable deposits of pipeclay entirely within

the Orange Sand are on the whole less common than in N. Mississippi.

Their layers and nodules (or "pebbles") of pink and purple clay

are of very common occurrence in Wilkinson, Amite, Franklin,

Pike, Lawrence, Covington, Marion and Perry, and occur more or

less over the whole territory of the Southern Lignitic ; but I am

not acquainted with any extensive continuous deposits of this

character; they arÂ£ usually met with in wells just before water is

struck, and when penetrated, the lignitic clays are commonly

reached at no great distance.

The pale pink varieties often become of a lighter tint when burnt,

and are very refractory; such is the case, for instance, with the

variegated (pink and white) clay occurring at Mr. Wesley Gray's

mill on Bouie Creek, near Mt. Carmel, Covington county, whrch

would make good fire-brick. The darker colored varieties, how-

ever, become red when heated, and do not resist a high tempera-

ture. The intensify of their color is a good indication as to their

fusibility.

At Mr. Bell's, S. 16, T. 7, R. 11 W., Harrison county, on the

Bayou Bernard, there is an outcrop of white and cream-colored

pipeclay, which is highly refractory and apparently meagre enough

to be worked into fire-brick without any further addition; the

Bayou would afford a ready means of conveying it to market.

Any admixture of the red and yellow materials occurring at the

same place, ought to be avoided.

The gra/ potter's clays of this southern region will be mentioned

in connection with the southern Lignitic formation.
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32, T. lO R. , LO, ~ • . On the territoriesof the. calcareous (U pp~"'.r and 
:Hidple) st~ges;Q( the cretaceous, as welJas of thetertiaryJormation, 
el~.Y~ suitable for pottery are very rare or entirely absent. · The 
oalcareous clay marls often greatly resemble potter's clay, but may . 
lle 'distinguished by their effervescence with vinegar.· They are 
too fusible to serve any purpose of this kind in their' natural condi
tion, and they do not appear to have entered to any great extc·nt 
into the materials ,of thE}' Orange Sand ; which, mo1;eover, is but 
feebly dev~loped in their region of occurrence.-

-"'70. On the territory of the Southern 1ignitic-Tertiary, or Grand 
GulfGroup; strata of plastic clay also intervene with frequency 
between the Orange Sand and the undisturbed clays of the lower 
formation, while considerable deposits of pipeclay entirely within 
theOrange~andareon the whole less. comnwn tha.n inN. Mississippi. 
Their layers and nodules (or "pebbles") of pink and purp1e clay 
are of very common occurrence in Wilkinson, Amite; Franklin, 
Pike, Lawrence, Covington, Marion and Perry, and occur more or 
less over the whole territory of the Southern Lignitic ; but I am 
not ac<1.uainted with any extensive conti~uous deposits of this 
character; th~y are us~ally met ·with in wells just before water· is 
struck, and when p.enetrated, the lignitic clays are commonly 
reached at·· ·no great distance. 

The pale pink varieties often become of a lighter tint when burnt, 
and are very refractory ; such is the case, for instance, with the 
variegated (pink and white) clay occurring at Mr. Wesley Gray's 
mill on Bouie Creek, near Mt. Carmel, Covington county, which 
would make good fire-brick. The darker colored varieties, how
ever, become · red when heated, and do ·not resist a high tempera
ture. The-intensity of tiH~ir color is a good indication as to their 
fusibility. 

At Mr. Bell's, S. 16, T. 7, R. 11 W., Harrison comity, on the 
Bayou Bernard,. there is an outcrop of white and cream·colored 
pipeclay, which is highly refractory and apparently meagre enough 
to . be worked into fire-brick without any further addition ; the 
Bayou · wourd afford a ready means of conveying it to market. 
Any admixture of the red anri yellow materials occurring at the 
same place, ought to be avoided. 

The gra 1 po~ter's clays of this,southern region will be mentioned 
ia connection with the southern Lignitic formation. 
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Numerous specimens of clays from localities not specially men-

tioned here are in the collection of the Survey awaiting examina-

tion as to their practical value, and will be reported on hereafter.

Potter's clays are mentioned by Harper as occurring in several

localities along the Mississippi bluff; but no specialities concerning-

their kind and geological position are given by him.

71. Not unfrequently, there are found within the Orange-Sand

formation clays so highly colored as to become of more importance,

as pigments or paints, than. for any other purpose. In numerous

localities, these colored clays have been used for painting houses or

fences, in the same manner that the white clay of Tishomingo ha&

been employed as a whitewash.

It has been mentioned that on the Memphis & Charleston

Railroad, near Iuka, masses of red clay were found imbedded in

the white mass; and that red veins are frequently visible in

other localities. A remarkable deposit of clay impregnated with,

peroxide of iron so strongly as to make it valuable as an ochre or

paint, occurs'further north, on S. 30, T. 2, R. .11 E., near Mr-

Biggs' place. The stratum crops out, with a visible thickness of

15 feet, forming the bank of a small stream: it is overlaid like the

white pipeclay, by strata of ferruginous pebble conglomerate. The

color of the mass is a dull red, resembling that of Burnt Siena

earth* wi th somewhat more of a reddish hue ; it contains occasional

small veins or lenticular masses of perfectly white clay, resembling

the rest except in color. It is but indistinctly stratified, and cleaves*

into irregular, massy fragments, the cleavage-planes often being

almost black ; it is peculiarly smooth or "greasy" to the touch, and

when handled assumes a polished appearance. It writes readily

on wood or paper, making a brownish red mark, and might easily

be cut into pencils. When moistened it exhales a strong clay odor,

and on being kneaded forms a plastic mass, which no doubt might

be worked on the lathe after due seasoning. On being crushed it

forms, with either oil or water, a paste so perfectly uniform and

smooth, that the eye is unable to detect any coarse particles on <t

white surface painted with it, even when nothing more than a

wooden pestle, has been used in the process of mixing. It is there-

fore a most eligible material for the manufacture of paint, since it

requires so little mechanical preparation. The color, as has been1

stated, very nearly resembles that of Burnt Siena earth (a reddish.
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RED AND YELLOW OCHRE. 4I 

Numerous specimens of clays from localities not specially men
tioned here are in the collection of the Survey awaiting e-xamina
tion as to their practical value, and will be reported on hereafter. 
Potter's clays are mentioned by Harper as occurring in several 
localities along the Mississippi bluff; but no specialities concerning· 
their kind and geological position are given by him. · 

71. Not unfrequently, there are found within the Orange- 3and 
formation clays so highly colored as to becon1e of more importance, 
as pigments or paints, than . for any other purpose. In numerous 
localities, these colored clays have been used for painting houses or 
fences, jn the !:lame manner that the white clay of Tishomingo has. 
been employed as a whitewash. 

It has been mentioned- (,64) that on the Memphis & Charleston 
Railroad, near Iuka, masses of red clay were found imbedded in 
the white mass ; and that red veins are frequently visible in
other localities. _ A remarkable deposit of clay impregnated with. 
peroxide of iron so strongly as to make lt- valuable as an ochre or· 
paint, occurs· further north, on S. 30, 'r: 2, R. _ .11 E., near Mr_ 
Biggs' place. The stratum crops out, with a visibl~ thickness of 
15 feet, fo_rming the bank_ of a small stream : it is overlaid like the 
white pipeclay, by strata of ferruginous pebb-le conglomerate. The 
color of the mass is a dull red, resembling that of Burnt Siena 
earth, with somewhat more of a reddish hue; it contains occasional 
small veins or lenticular masses of perfectly white clay, resembling 
the rest except in color. I tis but indistinctly stratified, and cleaves
into irregular, ma::;sy fragments, the cleavage-planes often being· 
almost black; it is peculiarly smooth or "greasy" to the touch, and · 
when handled assumes a polished appearance. It writes readily 
on wood or paper, making a brownish red mark, and might easily
be cut into pencils. When moistened it exhales a strong cby odor, 
and on being kneaded forins a plastic mass, which no doubt might 
be worked on the lathe after rlue seasoning. On being crushed it 
forms, with either oil or water, a paste so perfectly uniform and 
smooth, that the eye is unable to detect any coarse particles on ~

white surface painted with it, even when nothing more than a 
wooden pe8tle. bas been used in the process of mixing. It is there
fore a most eligible material for the manufacture of paint, since it 
requires so little mechanical preparation. The color, as has been, 
stated, very nearly resembles that of Burnt Siena earth (a reddish. 
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brown, very extensively employed), and may be rendered undis-

tinguinhable from the latter by a very slight admixture of lamp

black.â€”Burning does not change the hue of the paint, but alters

the dull red of the raw material to a brick red, which would also,

of course, be the color of vessels made of it. The mass does not fuse

readily, but is quite refractory; a very high temperature deepens

its color and finally blackens it, with the appearance of incipient

fusion.

72. As for the manner in which this deposit was formed, the white spots

mentioned, between which and the red mass there is a zone of gradual transition,

seem to prove that the whole was originally white, and was subsequently

impregnated with a ferruginous solution. Unlike the other white clay

deposits mentioned, this material, notwithstanding its compactness, is found on

close examination, to contain numerous minute pores, which in the white portions

are distinctly marked by the ferruginous lining of their walls, though equally

existing, and open, in both the white and the red portions of the bed. Under

the lens they appear distinctly angular, and the space has evidently at some time

ibeen occupied by crystals of the form of a square, or possibly rhombic, prism

or plateâ€”(probably the former; the length of the major axis being about 0.02,

that of the minor 0 01 of an inch*, the substance of which has in most cases

almost entirely disappeared; although in a few instances I have found those in

the white portions incrusted inside with (yellow) hydrated peroxide of iron;

While that in the red mass is evidently anhydrous.

Whatsoever may have been the original substance of these crystals, it is

manifest that the red color did not spread from them as centers (as might be

supposed had they been iron pyrites), inasmuch as the latter is entirely indepen-

dent of them in its outlines. Their substance was evidently removed by a

lixiviating process before the coloring solution infiltrated the clay.â€”In the lignitic

formations, we find clays in which minute crystals of iron pyrites are thus

-disseminated throughout the mass, and the circumstance that all the pores in the

white mass possess an inner coating of iron rust, seems to confirm the supposi-

tion that their origin is to be sought in crystals of pyrites, the form of which may

have been either that of distorted cubes, or more probably, of the rhombic

prisms of magnetic pyrites.*

*I may mention in connection with the metamorphis of iron pyrites, just

quoted, another singularly complicated case, occurring at McDouglas' mill,

Tishomingo county (1T87). In a loose bed of hornstone pebbles, overlying the

lower cretaceous clay, and itself overlaid by Orange Sand, we find some pebbles,

studded with little druses of brown iron ore, a few of which still exhibit the forms

of a regular octahedron. Similar pebbles, studded with (mostly tetrahedral) crys^

tahof pyrites, occur at Turner's mill (1f83); and there can belittle doubt that

tare, the common transformation of pyrites into brown iron ore has occurred.

But in the interstices between the pebbles, we find loose masses, also of brown
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brown, very extensively employed), and may be rendered undis
tingui:.:habre from the latter by a very slight admixture of lamp 
black.-Burning does not change the hue of the paint, but alt~rs 

the dull red of. the raw material to a brick red, which would also, 
of course·, be the color ~f vPssels made of it. The mass does not fuse 
readily, but·is quite refractory ; a very !Jigh temperature deepens 
its color and finally blackens it, with the uvpearance of in.cipient 
fusion. 

72 . .As for the manner in which this deposit was formed, the white spots 
mentioned, between which and the red ma~s there is a zone of gradual tmnsition, 
Seem to prove that the whole W<lS originally white, and was Subsequently 
impregnat(:d with a ferruginous solution. Unlike the other white clay 
deposits mentioned, this material, notwithstanding its compactness, is found on 
close examination to contain numerous minute pores, which in the white portions 
are di.stinctly marked by the ferruginous lin~ng of their walls, though equally 
e~isting, ~nd open, in both the white and the re~ portions of the bed. Under 
,the lens they appear distinctly angular, and the space has evidently at some time 
been occupied by crystals of the form of a square, or possibly rhombic, prism 
<()T plate---'-(probably the former ; the length of the major axis being about 0:02, 
that of tbeininor 0 01 of an 'in~h:, tbi:r substance of which bas in most cases 
:almost entirely disappeared ; although in a few instances I have· found those in 
the white portions incrusted inside with (yellow) hydrated peroxide of iron ; 
while that in the red m.ass is evidently anhydrous. 

Whatsoever may have been the original substance of the~e crystals, it is 
manifest that the red color did not spread from them as centers (as might be 
supposed had they been iron pyrites), inasmuch as the latter is entirely indep£m
-dent of them in its outlines. Their substance was evidently removed by a 
J.ixiviating process before the coloring solution infiltmted the clay.-In theJignitic 
formations, we find clays in which minute crystals of iron pyrites are thus 
-<l.isseminated throughout the mass, and the circumstance that all the pores in the 
white mass possess an inner coating of iron rust, seems to confirm the supposi
tion that their origin is to be sought in crystals of pyrites, the form of which may 
have been either that of distorted cubes, or more probably, of the rhombic 
prisms of magnetic pyrites.* 

*I may mention in connection with the metamorpbis of iron pyrites, just 
.quoted, another singularly complicated case, occurring at McDouglas' mill, 
Tisllomingo county .('1[87). In a loose bed ofbornstone pebbles, overlying th& 
l():wer cretaceous clay, and itself overlaid by Orange Sand, we find some pebbles, 
studded with little druses of brown iron ore, a few of which still exhibit the forms 
of a regular octahedron. Similar pebbles, studded with (mostly tetrahedral) crys
tals of pyrites, occur at Turner's mill ('!f83) ;· and there can be little doubt that 
.here, the common trADsformation of pyrites into brown iron ore has occurred. 
But in the interstices between the pebbles, we find loose masses, also of brown 
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I have not personally ascertained the extent of this deposit, but

it probably extends both northward and southward from the

locality mentioned ; and is said to crop out near Mr. MeMackin's,

6 miles S. of Eastport.

73. About 3 miles S. W. of Westville, Simpson county,[ near

Mr. Wright's, there occurs a deposit of pipeclay tinged yellow

with hydrated peroxide of ironâ€”a color which is rather uncommon

elsewhere. It has been successfully used in the neighborhood as

yellow paint; the tint is not, however, sufficiently intense and uni-

form to render the deposit of any more than local importance.

Yellow ochre is of common occurrence in the Orange Sand for-

mation throughout the State, but no case has come under my per-

sonal observation in which its quantity and quality both would

justify its exploitation on the large scale. A considerable deposit,

the material of which has already been put to use in times past,

exists, according to Prof. Wailes, at "White Cliffs, Adams county.

Usually, it occurs in small veins or lenticular masses, and very

commonly fills the cavities of the concretionary nodules so fre-

quently lound. I have often heard of "beds" of yellow ochre, in

different portions of the State, but have thus far either found them

to consist of yellow sand, or, that the existence of a small vein or

nodule had been taken as an earnest of a larger deposit close at

hand. It is quite likely, however, that such beds may still be

found, as the formation is certainly rich enough in the ingredients

required.

Red ochre, also, is found very extensively, but usually in small

quantities. Like the yellow ochre, it has been locally used as a

paint in numerous places, and its tints are somethres extremely

beautiful, such as crimson, scarlet and purple. With the exception,

however, of the ochreous clay deposit in Tishomingo, above

described, I have not thus far found any deposit of coloring matter

of this kind, of more than local importance.

741. Iron ore.â€”Aluminous brown iron ore, and brown hematite,

as has been mentioned (113), are very extensively diffused through-

out the Orange Sand formation, more especially in the northern

iron ore, but their surface studded with brilliant crystalline surfaces of the form

and aggregation of Iron Spar, or carbonate of iron. The process which has

taken place here, seems to offer soma analogy to that just noticed in connection

with the red clay (If71).
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I have not personally ascertained the extent of this deposit, but 
it probably extends both northward and southward from the 
locality ment~oned ; and is said to crop out near Mr. McMackin's, 
6 miles S. of Eastport. 

73. About 3 miles S. W. of Westville,. Simpson county,[ near 
Mr. Wright's, there occurs a deposit of pipeclay tinged yellow 
with hydrated peroxide of iron-a color which is rather uncommon 
else·where. It has been successfully used in the neighborhood as 
yellow paint; the tint is not, however, sufficiently intense and uni
form to render the deposit of any more than local importance. 

Yellow oci~re is of cotnmon occurrence in the Orange Sand for
mation throughout the State, but no case has come under my per
sonal observation in which its. quantity and quality both would 
justify its exploitation on the large scale. A considerable deposit, 
the material of which has already been put to use in time~ past,· 
exists, according to Prof. Wailes, at. White Cliffs, Adams county. 
Usually, it occurs in small veins or lenticular masses, and very 
commonly fi_lls the cavities of the concretionary nodules so fre
quently iound. I have often heard of "beds" of yellow ochre, in 
different portions of the State, but have thus far either found them 
to consist of yellow sand, or, that the existence of a small vein or 
nodule had been taken as an earnest of a larger deposit close at 
hand. It is quite likely, however, that such beds may still be 
found, as the formation is certainly rich enough in the ingredients 
required. 

Red ochre, also, is found very extensively, but usually in small 
quantities. Like the yellow ochre, it has been locally used as a 
paint in numerous places, and its tints are sometirres extremely 
beautiful, such as crimson, scarlet and purple. With the exception, 
however, of the ochreous clay deposit in Tishomingo, above 
described, I have not thus far found any deposit of coloring matter 
of this kind, of more than local importance. 

7 41 • Iron ore.-A.luminous brown iron ore, and brown hematite, 
as has been mentioned (,13), are very extensively diffused through
out the Orange Sand formation, more especially in the northern 

iron ore, but their surface studded with brilliant crystalline surfaces of the form 
and aggregation of Iron Spar, or carbonate of iron. The process which baa 
taken place here, seems to offer soma analogy to ·that just noticed in connectioa 
with the red clay ('IT71). 
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portion of the State. Bat although in'case of need, if cut off

from other States, Mississippi might manufacture her own iron, the

desultory mode of occurrence, and uncertain continuity of the

deposits, thus far found, of tl e purer kinds of ore. would not justify

their exploitation, so long as advantages so greatly superior are

offered in adjoining States, where inexhaustible beds of iron ore

and coal often occur in one an.l the same mine.

The purest ore I have seen from this formation (a fibrous hema-

tite) is found in Mr. Null's neighborhood, N. of Iuka, Tishomingo

county. It occur? there in sheets and layers ^ to 2 inches thick,

imbedded in yellow sand, and has been commonly mistaken for

copper ore. Average specimens yielded 55 per cent, of iron.

742. Materials for glass.â€”White sand has been mentioned as of

frequent occurrence in the Orange Sand formation. It is rarely,

however, free from clayey particles, and altho' applicable to the

purpose, such sand would not, as a general thing, be eligible for

making white glass, unless previously freed from them by wash-

ing; as is often done naturMly by the streams traversing the sandy

regions, and more especially, by Pearl River and its tributaries,

whose drifts of white sand often vie in purity with those of St.

Genevieve in Missouri, whence the Pittsburg glass works receive a

large part of their supply.

75. Waters op the Orange Sand Formation.â€”It has been

stated already that the waters percolating through the Orange

Sand formation, at the present time, are remarkable for the small

amount of the salts of lime and magnesia which they contain, and

may therefore be uniformly characterized as freestone waters.

Silica, and iron in the shape of proto-carbonate, are the ingredients

which at times appear in quantities sufficiently large to render the

water mineral. The former is rarely altogether absent: the latter

is sometimes contained in large quantities, but is very inconstant:

in wet seasons it often is more abundant than in dry ones, and at

times, chalybeate waters may be seen oozing out of every little

rill. Then again, springs which originally were chalybeate, cease

to be so after the land on which they are situated is cleared; and

others lose their mineral properties so soon as they are cleared of

leaves and other decaying vegetable matter. In fine, they are

obviously dependant to a great extent, for their mineral properties,

on the accidental condition of the surface, and therefore unrelia-
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portion of the State. But although in ca~e of need, if cut off 
from:'other States, Missis:-;ippi might marnifa:eture her own iron, the 
desultory inode of occurrence, nnd uncertain continuity of the 
deposits, thus fur found, of tl e p~rer kinds of ore. wc;uld not justify 
their exploitation,· ~o long as advantages so gt•eatly superior arc 
offered in adjohling States, where inexhaustible beds of iron ore 
and coal often occur in one an.l the same mine. 

The purest ore I have seen from this formation (a fibrous hema
tite) is found in Mr. Null's neighbo.rhood, N. of luka, Tishomingo 
county. It occur~ there in sheets and laye1·s ~ to 2 inches thick, 
imbedded in yellow sai1d, and has been commonly mistaken for 
copper ore. Average speCimens yielded 55 per-cent. of iron. 

742 • Materialsfm· glass.- White sand has been mentioned as of 
frequent occurrence in the Orange Sand formation. It is rarely, 
however,. free from clayey ,particles, and altho' applicable to the 
purpose, such sand would ·not, as a general thing, be eligible for 
making· white glass, unless previously freed from them by wash
ing; as is often done naturally by the streams traversing the sandy 
regions, and more especially, by ·Pearl River and its trmU:taries, 
whose drifts of white sand often vie in purity with those of St. 
Genevieve in Missouri, whence the Pittsburg glass works receive a 
large part of their supply-

75. WATERS OF THE ORANGE SAND FoRMATION.-It has been 
stated alrsady that ,the waters percolating through the Orange 
Sand formation, at the present time, are remarkable for the small 
amount of the salts of lime and magnesia which they contain, and 
may therefore be uniformly characterized as freestone waters. 
Silica, and iron in the shape of proto-'carbonate, ai·e the ingredients 
which at times appear in quantities sufficiently large to render the 
water mineral. The former is rarely altogether absent; the latter 
is sometimes contained in large quantities, but is very inconstant; 
in wet seasons it often is mor·e abundant than in dry ones, and at 
times, chalybeate waters may be seen oozing out of every little 
rill. Then again, spring~ which originall}· were chalybeate, cease 
to be so after the land on which they are situated is cleared ; and 
others lose their mineral properties so soon as they are cleared of 
leaves and other decaying vegetable matter. In fine, they are 
obviously dependant to a great extent, for their mineral properties, 
on the accidental condition of the surface, and therefore unre1ia-
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ble. It must be recollected, however, that although a spring may

run out of the Orange Sand materials, it ma)' have its origin in

different strata; such, in fact, is the case with most of the mineral

springs of the State, and not unfrequently the freestone water of

the Orange Sand is rendered mineral by merely running over the

surface of another stratum.

76. While, however, the quality of the water obtained from the

Orange Sand, whether in wells or springs, is generally excellent,

its quantity and availability leave much to be desired. This is

owing to the perviousness of the greater portion of the mass of

the formation, and the want of continuity, or irregularity of the

impervious strata which it does contain. Where the Orange Sand

prevails in force, wells often require to be sunk to great depths,

and very frequently through the entire thickness of the formation,

to where it rests on older and less pervious strata, which shed the

water. Yet sometimes, in the middle of such a district, a few

wells in a particular locality may yield water at a moderate depth,

by striking, accidentally, some lenticular mass of clay Â©f inconsid-

erable extent, and no less perhaps, of inconsiderable thickness; so

that after a while an incautious cleaning out, the falling of a

a bucket, or a slight shock of an earthquake, would break

through it and allow the water to sink. A further deepening may

reach another impervious ledge, which itself may give way in time;

and thus wells are frequently kept deepening until either the un-

derlying impervious formation is reached, or the depth becomes

inconvenient, as has been the case at the University of Mississippi.

At Oxford, close by, water is reached at moderate depths; an<| in

searching for the cause, we shall find outcropping in the ravines

adown the hillsides, several successive ledges of cream colored

pipeclay, which we look for in vain in the R. R. cut, midway be-

tween the town and the University. In the Orange Sand, there-

fore, wells of 80 to 100 feet and more, are of common occur-

rence.

77. It is thus that in the more elevated ridge lands of S. Simp-

son, and S. Smith counties, for instance, the regular, rounded hol-

lows and valleys are often without even a channel for flowing-

water; some bunches of leaves floated up against trees or bushes,

give the only evidence that at times, in heavy rains, all the water

is not absorbed by the sand. Yet even the next day after a rain,
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blc. . I~ must he recollected, however, that although a spring may 
run out of the Orange Sand ~aterials, i.t may have its origin in 
different strata; such, in fact, is tho case with most of the mineral 
springs of the State, and not unfrequently the freestone water of 
the Orange Sand is rendered mineral by merely running over the 
surface of another stratum. ' . 

76. While, however, the qual-ity of the water obtained from the 
Orange Sand,. whether in wells or. springs, is generally excellent, 
its quant-ity and availability leave much to be desired. This is 
owing to the perviousness of the greater portion of the mass of 
the formation, and the want of continuity, or irregularity of the 
impervious strata which it does contain. Where the Orange Sand 
prevails in force, wells often require to be sunk to great depths, 
and very frequently through the entire thickness of the formation, 
to where it rests on older and less pervious strata, which shed the 
water. Yet sometimrs, in . the middle of such a district, a few 
wells in a particular locality may yield water at a moderate depth, 
by striking, accidentally, some lenticular mass of clay 8f inconsid
erable extent, and no less perhaps, of inconsiderable thickness; so 
that after a while an incautious cleaning out, the falling of a 
a bucket, or a slight shock of an earthquake, would break 
through it and allow the water to sink. A further deepening may 
reach another imp~rvious ledge, which itself may give way in time; 
and thus wells are frequently kept deepening until either tho un
derlying impervious formation is reached, or the depth becomes 
inconvenient, as has been the case at the University of Mississippi. 
At Oxford, close by, water is reached at moderate depths; ang in 
searching for the cause, we shall find outcropping in the ravines 
adown the hillsides, several successive ledges of cream colored 
pipeclay, which we look for in vain in the R. R. cut, midway be
tween the town and the U nh·ersity. In the Orange Sand, there
fore, wells of 80 to 100 feet and. more, are of common occur
)rence. 

77. It is thus that in the more elevated ridge lands of S. Simp· 
son, and S. Smith counties, for instance, the regular, rounded hol
lows and valleys are often without even ·a channel for flowing 
water ; some bunches of leaves floated up against trees or bushe.:;, 
give the only evidence that at times, in heavy rains, all the water 
i s not absorbed by the sand. Yet even the next day after a rain, 
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the thirsty traveller may follow these hollows downward for miles,

without seeing even a puddle, or a drop of water, until at last,

when the level of the water-shedding stratum is reached, not

single springs, but entire creeks o! beautifully clear water are

found flowing out at the foot of the hills.

In the agricultural portion of the present Report, the condition of the several

districts with Reference to waters and wells will be more specially mentioned;

and in connection with these, also, those regions in which the Orange Sand is-so

strongly developed as to conceal entirely the other formations, will be more

particularly noticed.
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the thirsty traveller may follow these holloWs down ward for miles, 
without seeing everi a puddle, or a drop of w-ater, until at last, 
when tho ·levef· of the water-shedding stratum is reached, not 
single _spriU:gs, but entire creeks ot beautifully clear water are 
found flowing out at the foot of the hills. 

In the agricultural portion of the present Report, the condition of the several 
districts with :reference to waters and wells will be mor.e specially inenti?ned; 
and in connection with these, also, those regions in which the Orange. San~ -isrso 
str()llgly developed as to conceal entirely the other formations, will be more 
particularly noticed. 
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THE CARBONIFEROUS FORMATION.

78. The territory on which this formation appears, in Mississippi,

is so small (as will be perceived by a glance at the map) that its

geological relations can hardly be satisfactorily studied within the

limits of the State; its outcrops are comparatively few, and of

small extent, in consequence of its being thickly overlaid, in most

places, by masses of pebbles, and other materials of the Orange

Sand formation (118). It is the more difficult to ascertain the order

of superposition of the several strata, because in different localities,

they appear partly horizontal, partly at various inclinations to the

horizon, in opposite directions. Thus in its extreme southern

portion (at Grisholm's Factory or Bay Spring) the heavy ledges of

siliceous sandstone show a slight southward dip â€¢ at the Cypress

Pond, on SS. 25 and 17, T. 5, R. 11 E., the dip of the sandstone,

overlaid by limestone, is decidedly to the northward; and again,

at Eastport, we find a black calcareous slate, like that which, in

Alabama and Tennessee, is at the base of the Carboniferous system,

at the. high points of the surface, without any appreciable dip, and

overlaid by cherty strata which elsewhere seem to be overlaid by

limestone, and are, probably, equivalent to the siliceous sandstone

of Bay Spring. It would seem, therefore, as if some of the folds

of the strata, caused by the upheavals in Tennessee and Alabama,

extended, at this point, into Mississippi.

79. The fossils thus far collected, according to a general exam-

ination, kindly given them by Prof. W. D. Moore, of the University,

distinctly place the greater portion of the outcrops within the

limits of the Warsaw and Keokuk Limestones of the Iowa Report^

as will be seen from those mentioned below; but thus far,

observations are insufficient to allow of separating those belonging

to each of these groups. There are probably, also, a number of

undescribed species; and it seems likely that lower, and perhaps

even higher groups of the subcarboniferous series may hereafter

be found to be represented.
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THE UARBONIFEROUS FORMATION. 

78. The territory on which this forma.tion appears, in Mississippi, 
is so small (as will be perceived by a glance at the map) that its 
geological relations can hardly be ~atisfactorily studied within the 
limits of the State; its outcrops are comparatively few, and of 
small extent, in consequence of its being thickly overlaid, in most 
places, by masses of pebbles, and other materials of the Orange 
Sand formation (•ns). It is the more difficult to ascertain the order 
of superposition of the several strata, because in different localities, 
they appear partly horizontal, partly at various inclinations to the 
horizon, in opposite directions. ,Thus in its extreme southe1·n 
portion (at Grisholm's Factory or Bay Spring) the heavy ledges of 
siliceous sandstone show a slight southward dip ; at the Cypress 
Pond, on SS. 25 and 17, T. 5, R. 11 .E., the dip of the sandstone, 
overlaid by limestone, is decidedly to the northward ; and again, 
at Eas~port, we find a black calcareous slate, like that which, in 
Alabama and Tennessee, is at the base of the Carboniferous system, 
at the, high points of the surface, without-any appreciable dip, and 
overlaid· by cherty strata which elsewhere seem to be overlaid by 
limestone, and are, ·probably, eq~ivaient to the siliceous s_andstone 
of Bay Spring~ It would seem, therefore; as if some of the folds 
of the strata, caused by the upheavals in Tennessee and Alabama: 
extended, at this point, into Mississippi. 

79. The fossils thus, far collected, according to a general exam
ination, kindly. given them by Prof. W. D. Moore, of the University, 
distinctly place the greater portion of the outcrops within the 
·limits of the Warsaw and Keokuk Limestones of the·rowaRepor4 
as will be seen from those mentioned below ; but thus far, 
observations are insufficient to allow of separating those belonging 
to each of these groups. There are probably, also, a number of 
undescribed species ; and it seems likely that lower, and ·perhaps 
.e:ven higher groups of the. subcarboniferous series may hereafter 
be found to be represented. 
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[T80, 811, 812

GEOLOGICAL KEPORT.

80. The chief materials of the formation have already been

â€¢mentioned as consisting of limestone (of different degrees of purity),

-chert or hornstone, and siliceous sandstone. The several degrees

of transition of these rocks into one another are also represented,

besides which, we find underlying the sandstone in several localities,

& black clay shale charged with iron pyritesâ€”the representative,

perhaps, of the hydraulic slate of Eastport.

811 Localities of the Carboniferous Formation.â€”At Red Sulphur Springs, in

T. 1, R. 10 E. (in Tennessee), a spring of strong sulphur water comes up from

heneath a ledge of gray, non-fossiliferous, slaty hydraulic limestone of a

perfectly uniform, dense, texture;, which characterizes the northern portion of the

formation. It is here as elsewhere overlaid by a stratified hornstone formation,

whose lower portion is very hard and solid, and fossiliferous {Fenestella^ Pro-

ductus) ; but further up it becomes very brittle and almost void of fossils, and is

interstratified with layers of pebbles imbedded in clay, which have been described

before (IT31). Very nearly the same condition of things obtains all along Yellow

Creek, so far as its course lies through the territory of this formation; on the

lower portion of its course, however (from the crossing of the Red Sulphur

.Springs and Eastport road, to its mouth), we find on the left bank, the gray

slaty limestone overlaid by a variety of aluminous sandstones, which in their

highest portion became merely a soft, gray, sandy shale, void of fossils. Judging

from some apparent transitions, these sandstones (of which there are some 15 to

20 feet) are the equivalents of the hornstone. We see, however, on the right

bank (e. g. at Billing's mill) the slaty limestone itself appearing at the same

level at which, on the opposite side, we find the sandy rocks. The former here

gives rise to bald rocky hilltops, on which little else than the Prickly Pear and

Stone-crop can find sufficient nourishment; and similar hilltops (which are of

some importance as furnishing an excellent hydraulic limestone) are said to occur

with frequency in the hills bordering on the Tennessee River, in the State of

Mississippi. At Eastport, it is seen on the slopes of the ridge towards the river;

in the bed of Big Bear Creek, and in that of a small creek which empties into

the latter, close to the town. Here, as elsewhere, itis totally destitute of fossils;

it cleaves readily into lenticular plates, with it a Tough surface, and contains not

unfrequently, hard, flat, siliceous nodules, of a few inches diameter, in which

we generally see a few golden yellow crystals of iron pyrites. Analyses of this

rock, as well as of that occuring on hilltops near Billings' Mill, will be found

below (1F92-93).

Impure gray limestones, at times deserving rather the name of calcareous

chert, crop out frequently in the bed of Yellow Creek, from its mouth upwards.

Near Scruggs'.bridge* on S. 16, T. 2, R; 10 E., there is an extensive outcrop of

rock^semMing jn eve!Â§r respect, that of Eastport.

81? The siliceous deposits which overlie this rock in the neighborhood of

Eastport, have already been, in part, described (IT31). The large masses of
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80. The chief materials of the formation have already been 
.mentioned as consisting of limestone (of different degrees of purity), 
.chert or hornstone, and siliceous sandsto11e. The several degrees 
of transition of these rocks into one another are also represented, 
besides which, we find underlying the sandstone in several localities, 
,a black clay shale charged with iron pyrites-the representative, 
perhaps, of the hydraulic slate of Eastport. 

811 Localities of the Carboniferous Fonnation.-At Red Sulphur Springs, in 
'1'. 1, R 10 E. (in Tennessee), a spring of strong sulphur water comes UJ? from 
beneath a ledge of gray, non-fossiliferous, slaty hydraulic limestone· of a 
perfectly uniform, dense, texture; which characterizes the northern portion of the 
formatiqn. It is here as elsewhere overlaid by a stratified hornstone formation, 
whose lower portion is very hard and solid, and . fossiliferous (Fenestella, P1·o
cllti:tus); but further up it beco.t;nes very brittle and almost void of fossils, and is 
interstratified with layers of pebbles imbedded in clay, which have been described 
before ( ~31 ). Very nearly the same condition of things obtains all along Yellow 
Creek, so far as its course lies through the territory of this formation ; on the 
lower portion of its course, however (from the crossing of the Red Sulphur 
.Springs and Eastport 1·oad, to its mouth), we find on the left· bank, the gray 
slaty limestone overlaid -by a vl,triety of aluminous sandstones, which in their 
highest portion became mereiy a soft, gray, sandy shale, yoid of fossils. Judging 
from some apparent transitions, these sandstones (of which there are some 15 to 
20 feet) are the equivalents of the hornstone . . We see, h~wever, on the right 
bank (e. g. at Billing's mill) the slaty limestone itself appearing at the same 
level at which, on the opposite side, we find the sandy rocks. The former here 
gives rise to bald rocky hilltops, on which little els-e than the Prickly Pear and 
Stone-crop can find sufficient nourishment ; and similar hilltops (which ·are of 
some importance as furnishing an excellent hydraulic limestone) are sajd to occur 
with frequency in the bills bordering on the TeruiE>ssee River, in the State of 
Mississippi. At Eastport, it is seen on the slopes of the ridge towards the river ; 
in the bed of Big Bear Creek, and in that of a smaU creek which empties into 
the latter, close to the town. Here, as elsewhere, · it·is totally destitute of fossils ; 
it cleaves .readily into lenticular plates, .with it a rough surface, · and .contains not 
unfrequently, hard, fiat, siliceous nodules, of.afew inches diameter, in wruch 
we · generally see a few golden yellow cry:l;ltals ef iron pyrites. Analyses of this 
1~ock, as well as of that occuring on hilltops near Billings' Jtfill, will be found 
below· ( ~ 92-93). · · · ·· · 

Impure gray limestones, at times deserving ratl;ler the :r,tame of calcareou3 
chert, crop out ~fre~quentl,y in the bed of . Yellqw Creek, from its mouth upwards. 
'NearBcruggsi,,b:ddge1 on.:S. 16, T. 2, R 10 E., 'there is an, extensive outcrep of 
rock,~s~m:blilig jn·ev~~ re§pect; that of Eastport. · · 

~1,~ ;'.l,'.he sili()eou.s d~po~it-s .which overlie this rock in· the neiglib'o:r.hood·of 
Eastport, hl).ve already been, in part, described ( ~ 31). The la.rge · masses of 
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detritus derived from the pebble strata, which here cover the hillsides, render it

difficult to observe fully the series of the Carboniferous. The lowest stratum

which I have observed overlying the calcareous slate, is the singular deposit of

pulverulent silex (1[30) traversed by bands of hornstone in all stages of decay.

This deposit, in which I have seen but a few fragments of carboniferous fossils

(columns of Pentremites) has been struck in a well at Eastport, and crops out

in a valley one mile S. of Eastport. [The occurrence of bluffs of this material,

under circumstances similar to those under which it is found in Mississippi, near

Gravelly Spring P. 0., Lauderdale county, Alabama (nearly due E. of

Eastport), is mentioned by Prof. Tuomey (Second Eeport on the Geology of

Alabama, p. 9)]. The hills enclosing this valley are high and steep ; their upper

portion is formed by ferruginous pebble conglomerate or puddingstone, in which

fragments of, geodes of crystallized quartz are sometimes found; the lower by the

ferruginous hornstone breccia described before (IT30). Underlying it, with

a visible thickness of about 8â€”10 feet, appears the white silica deposit. The

greater portion of it is pulverulent, and feels gritty (like starch) between the

fingers ; it is traversed, however (not always horizontally), by layers of hornstone

2â€”6 inches in thickness, which are not solid, but appear as though shattered

into fragments; were the ferruginous cement present, it would form a breccia

like that which overlies. In these layers, all grades of transition from solid

hornstone into pulverulent, starchy silica, may be traced with ease.

It seems difficult to account for the condition of these hornstone layers, except

by the contraction, in drying, of a gelatinous mass. The adjoining fragments

usually fit each other, though not always exactly, and the same is the case in the

overlying breccia, which seems to represent the solid hornstone ledges occurring

at other points. W. of Eastport, we find this breccia apparently alternating

with layers of hornstone, of which, also, it sometimes contains large lenticular

masses. Near to the planes of contact of the breccia and the pebble conglome-

rate of the Orange Sand (1T30), the ferruginous cement is usually, not brown,

but brick red.

On the waters of fettle Bear Creek, in the southern portion of T. 3, R. 11 E.,

we find (e. g. at Mr. Common's gin-house) the hornstone breccia overlying

directly an impure, sandy limestone, which here contains great numbers of

Productus costatus Sow., and a Spirifer (allied to S. Umesialis Hall).

82. At the point where the M. and C. R. R. crosses Big Bear Creek, limestone

more thickly laminated, and purer than the gray slate at Eastport, crops out

on the banks.

S. of the R. R., on SS. 10, 2 and 1, T. 4 R. 11K, along the old District Road, we

find outcrops where a soft calcareous shale, characterized by immense numbers

of a Chonetes (allied to G. sarcinulata), but containing also Terebratulce, Produc-

tus costatus, stems of Pentremites, Stylopora Prouti, and Zaphrentis spinulifera,

overlies a sandy limestone containing abundance of Pentremites conoideus, Hall-,

Spirifer pseudolineatus, Hall, Terebratula, a very large elongated Productus,

CyatliojphyUum, and columns of Archimedes. This limestone stratum, which is of

inconsiderable thickness (about 10 feet), is underlaid in several localities by sand*
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detritus derived from the pebble strata, which here cover the hillsides, render it 
difficult to observe fully the series of the Carboniferous. The lowest stratum 
which I have observed overlying the calcareous slate, is the singular deposit of 
pulverulent silex ( '!130) traversed by bands of hornstone in all · stages of decay. 

This deposit, in which I have seen but a few fragments of carboniferous fossils 
(columns of Pentremites) has been struck in a well at Eastport, and crops out 
in a valley one mile S. of Eastport. [The occurrence of bluffs of this material, 
under circumstances similar to those under which it is found in Mississippi, near 
Gravelly Spring P. 0., Lauderdale county, Alabama (nearly due E. of 
Eastport), is mentioned by Prof. Tuomey (Second Report on the Geology of 
Alabama, p. 9)]. The hills enclosing this valley are high and steep; their upper 
portion is formed by ferruginous pebble conglomerate or puddingstone, in which 
fragments of. geodes of crystallized quartz are sometimes found; the lower by the 
ferruginous hornstone breccia described before ( '!130). Underlying it, with 
a visible thickness of about 8-10 feet, appears the white silica deposit. The 
greater portion of it is pulverulent, and feels gritty (like starch) between the 
fingers ; it is traversed, however (not always horizontally): by layers ofhornstone 
2-6 inches in thickness, which are not solid, but appear as though shattered 
into fragments ; were tlie ferruginous cemer.t present, it would form a breccia 
like that which overlies. In these layers, all grades of transition from solid 
hornstone into pulverulent, starchy silica, may be traced with ease. 

It seems difficult to account for the condition of these horns tone layers, except 
by the contraction, in drying, of a gelatinous mass. · The adjoining fragments 
usually fit each oth·er, though not always exactly, and the same is the case in the 
overlying breccia, which seems to represent the solid hornstone ledges occurring 
at other points. W. of Eastport, we find this breccia apparently alternating 
with layers of hornstone, of which, also, it sometimes contains large lenticular 
masses. Near to the planes of contact of the breccia and the pebble conglome
rate of the Orange Sand ('!f30), the ferruginous cement is usually, not brown, 
but brick red. 

On the waters of tittle Bear Creek, in the southern portion of T. 3; R. 11 E., 
we find (e. g; at Mr. Common's gin-house) the hornstone breccia overlying 
directly an impure, sandy limestone, which here contains great numbers of 
Pmductus costatus Sow., and a Spirifer (allied to S. bimesialis HALL). 

82. At the point where the M. and C. R. R. crosses Big Bear Creek, limestone 
more thickly laminated, and purer than the gray slate at Eastport, crops out 
on the _banks. 

S. of the R. R., on SS. 10, 2 and 1, T. 4:. R.ll E., along the old District Road, we 
find outcrops where a soft calcareous shale, characterized by immense numbers 
of a Olwnetes (allied to 0. sarcin~tlata), but containing also Terebratulre, Produc
tus costattGs, stems of Pen,tremites, Stylopora Prouti, and Zaphrentis spinuUfera, 
overlies a sandy limestone containing abundance of Pentremites conoideus, HALrr. 
Spi'rifer pseudolineatus, HALL, Terebratt~la, a very large elongated Productus, 
Oyatlzophyllum, and column~ of A1·chimecles. This limestone stratum, which is of 
inconsiderable thickness (about 10 feet); is underlaid in several localities by sand· 
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stone, which above is calcareous, lower down, siliceous, and destitute of fossils

83. On B. 22, same T. and R., at Mr. Turner's mill, there occur in the bed of.

Big Crippled Deer Creek, outcrops of whiftsh chert containing abundance of

fossils, among which Fenestella, Gorgonia, CyatJwphyMum (Zaphrentis ?), Pro-

ductus, Terebratula and stems of Pentremites are conspicuous ; it contains also

small druses of iron pyrites, altogether tetrahedral in form, which does not vi-

triolesce, but is undergoing transformation into brown iron ore (1T72) and

contains between 2 and 3-10,000 of silver. A short distance northward, on S.

15, we find the hornstone, which crops out in gullies, gradually changing into

siliceous sandstone destitute of fossils, and resembling that of Bay Spring.

Close by, at a level somewhat higher, we find outcrops of a limestone ledge,

and above this still, on the hillsides, we see angular fragments of hornstoneâ€”

from which, although none of the latter was seen decidedly in situ, it would

appear that the limestone is here both over- and underlaid by hornstone.

84. No limestone seems to crop out on, or E. of the main channel of Bear

Creek, where its course lies through TT. 5, 6 and 7, RR. 10 and 11 E., in S'f

E. Tishomingo county; but outcrops of siliceous sandstone, of various degrees

of hardness, and destitute of recognizable fossils, are of common occurrence.

In traveling through the hilly and rocky region intervening in Alabama, between

Rock Creek and Cedar Creek, E. of Big Bear, in TT. 4 and 5, R. 12 E., I have

seen the limestone and sandstone alternating repeatedly, in such a manner as to

indicate a northward dip. At one point, a stratum of limestone only 15 feet in

thickness, is over-and underlaid by non-fossiliferous, siliceous sandstone. At

Mann's mill, near the mouth of Cedar Creek, the S. bluff of the creek consists

of laminated siliceous sandstone, so hard as to strike fire readily; the layers

being from % to 1% inches thick. A short distance above, there are several

small caves, about 3 yards wide by 1% high, running down obliquely into the

sandstone; about 15 feet below the surface they terminate in pools of clear cold

water, which is said to rise and fall with that of the creekâ€”although to the

observer they appear to be rather above the level of the latter.

85. Further above still, near Walnut Peak P.p. (Mr. Suddard's) there is on

the leftside of the creek a large slough, known as the "Gypress Pond," which,

running around in horseshoe shape, incloses between itself and the main channel

of the creek, the greater part of S. 17, T. 5, R. 11 E. On the tract thus inclosed

the Orange Sand alone prevails; but on the landward bluff, which is from 30 to

40 feet high, there are outcrops both of limestone and sandstone. At the 1ST.

extremity of the semi-circle, the sandstone (which here is soft, yellowish, and

effervesces with acids) appears at the foot of the bluff, while higher up we have

a solid; black or gray crystalline limestone of considerable purity, which occupies

the upper portion of the bluff for some distance southward of the point men-

tioned. The sandstone, however, gradually rises and takes the place of the

limestone, runtiLat the S. end of the bluff, as well as at Mr. Suddard's house,

nothing but the soft, laminated, effervescent sandstone, destitute of fossils, is

to be seen.

86. Several branches empty into the "Pond," and among these, one, at the

N. end, has excavated for itself a deep, almost square, and for some distance
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stone, which above is calcareous, lower down, siliceous, and destitute of fossils 
83 • . On S. 22, same T. and R., at :Mr. Turner's mill, there occur in the bed of. 

Big Crippled Deer Creek, outcrops of whitish chert containing abundance of 
fossils, among which Fenestella, Gorgonia, Oyatlwphyllum (Zaplwentis ?), Pro· 
d~tetus, Terebratztl,y, and stems of ·Pentremites are conspicuous; it contains also 
small druses of iron pyrites, altogether tetrahedral in form, which does not vi· 
triolesce, but is undergoing trapsformation into brown iron ore (~72) and 
contains .between 2 and 3-10,000 of silver. A short distance northward, on S. 
15, we find the hornstone, which crops out in gullies, gradually changing into 
siliceous sandstone destitute of fossils, and resembling that of Bay Spring. 

Close by, ~t a level somewhat higher, we find ·outcrops of a limestone le<ilge, 
and above this still, on the hillsides, we see angular fragments of hornstone
from which, although none -of the · latter was seen decidedly i n sitit, it would 
appear that the limestone is here both over· and underlaid by horn~tone. 

84. No limestone seems to crop out on, or E. of the main channel of Bear 
Creek, where its course lies through TT. 5, 6 and 7, RR. 10 and 11 . E., in S:' 
E. Tishomingo county ; but outcrops of siliceous sandstone, of various degrees 
of hardness, and destitute of recognizable fossils, are of common occurrence. 
In traveling through the hilly and rocky region intervening in Alabama, between 

Rock Creek and Cedar Creek, E. of Big Bear, in TT. 4 and 5, R. 12 E., I have 
seen the limestone and .sandstone alternating repeatedly, in such a manner as to 
indicate a northward dip. At one point, a stratum of limestone only 15 feet in 
thickness, is over-and underlaid by norr-fossiliferous, siliceous sandstone. At 
Mann's mill, near. the mouth of Cedar Creek, the S. bluff of the creek consists 
of laminated siliceous sandstone, so hard as to strike fire readily; the layers 
being from 3-6 to 1 Yz inches thick. A short distance above, there are several 
small cav.es, about 3 yards wide by 1Yz high, running down obliquely into the 
sandstone ; about 15 feet below the surface they terminate in pools of clear cold 
water, which is said to rise and fall with that of the creek-although to the 
observer they appear to be rather above the level of the latter. 

85. Further above still, near Walnut Peak P.,O. (Mr. Suddard's) there is on 
the left side of the creek a la-rge slough, known as the 1'Cypress Pond," which, 
running around in horseshoe shape, incloses between itself and the main channel 
of the creek, the greater part ofS. 17, T. 5, R.ll E. On the tract thus inclosed 
the Orange Sand al<;>ne prevails ; but on the landward bluff, which is from 30 to 
40 feet high,, there are outcrops both of limestone and sandstone. At the N. 
extremity of the semi·circle, the sandstone (which here is soft, yellowish, and 
effervesctls with acids) appears at the foot of the bluff, while higher up we have 
a solid; black or gray crystalline limestone of considerable purity, which occupies 
the upper portion of the bluff for some distance southward. of the point men
tioned. The sandstone, however, gradually · rises and takes the · place of the 
limestone, ;until .at the S. end of the bluff, as well as at Mr. Suddard's house, 
nothing but the soft, laminated, effervescent sandstone, destitute of fossils, js 
to be seen. · 

86. Several branches empty 'into the "Pond," and among these, one, at Ute 
N. end, has excavated for itself a deep, almost square, and for some distance 
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subterranean channel in the limestone, so as to appear and disappear repeatedly.

In exploring one of these channels (which is 18â€”24 inches wide by about 3 feet

high) for about 20 yards, I found the rock to be solid on all sides, the roof being

curiously worn into cornice work, as though by the dripping of water from

above; but there are no stalactites. The fetid bituminous odor of the limestone

pervades the air of these caves, as well as the water itself, which is, inconsequence,

undrinkable, and very hard besides.

The upper strata of the limestone are of a light gray tint, crystalline, and

abound in fossils, especially columns of Pentremites, which appear prominently

on the weathered surfaces. Lower down, however, the rock assumes a black

tint, is almost destitute of fossils, and contains numerous small oolithic grains

of a somewhat ferruginous material. Both kinds of limestone, whose cleavage

is here generally massy, are very fetid. An analysis of the rock of the upper

(purer) stratum is given below (1T95).

87. Northward of this point, also, in the same T., limestone sometimes appears

on the hillsides. To the southward of it, however, I know of only one locality

at which limestone is found viz: McDouglas' mill on the waters of Mackay's

Creek, S. 5, T. 6, B. 10 E. At this point we obtain, on the bluff of the mill

creek, the following section:

(Sec. 2.)

SECTION ON McDOUGLAS' MILL CREEK.

d â€¢

*

CHARACTER OF STRATA.

20[ Orange Sand forming hilltops.

6

!!!!!

*

40 Loose cherty pebbles, or ferruginous puddingstone.

5

loj Gray laminated clay, of the Eutaw Group (cretaceous).

4

â€¢i i

Gray crystalline limestone, in ledges 1 to 8 inches thick,

containing Ptylopora Prouti, Sprifer (allied to Sp.

bimesialis), Pentremites (symmetrieus ?) Fenestella,

Terebratula, etc.; also spires of Archimedes.

i i i

30

3

i i

i i i

i â€¢â€¢ i â€¢â€¢ i

Yellowish or reddiah, hard, siliceous sandstone, in laminae

inch thick, with indistinct fossilsâ€”apparently

heads and columns of a very large Pentremites.

9

2

.. i .. i ..

i i

Black, semi-indurate clay shale, charged with iron pyrites.

Bed of creek.

i

1

The fossils of the limestone, No. 3 (which is in places quite soft) are often
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subterranean chaDl1el in the limestone, so as to appear and disappear r~peatedly. 
In exploring one of these channels (which is 18-24 inches wide by about 3 feet 
high) for about 20 yards, I found the rock to be solid on all sides, the roof being 
curiously worn into cornice work, as though by the dripping of water from 
above; but there are no stalactites. The fetid bituminous odor of the limestone 
pervades the air of these caves, as well as the wat~r itself, which is; inconsequence, 
undrinkable, and very hard besides. 

The upper strata of the limestone are of a light gTay tint, crystalline, and 
~bound in fossils, especially columns of Pent1·ernite.s, which appear prominently 
on the weathered surfaces. Lower down, however, the rock assumes a black 
tint, is almost destitute of fossils, and contains numerous small oolithic grains 
of a somewhat ferruginou:;; material. Both kinds of limestone, whose cleavage 
is here generally massy, are very fetid. An analysis of the rock of the upper 
(purer) stratum is given below (~95). 

87. Northward-of this point, also, in the same T ., limestone sometimes appears 
on the hillsides. To the southward of it, however, I know of only one locality 
at which limestone is found viz : McDouglas' mill on the waters of Mackay's 
Creek, S. 5, T. 6, R. 10 E. At this point we obtain, on the bluff of the mill 
creek, the following section : 

(Sec. ·2.) 

SECTION ON McDOUGLAS' 1\HLL CREEK. 
----========-================:::,;:::=::=== 

\, 

i 

CHARACTER OF STRATA. o · z 

i----2oio s r. hill · 6 
! : . : : t;/Z~h::: p:: ·~; ::~;,;; P~ddi~g;;ri;: ........ 5 
~---, 
I 101Gray laminated clay, ofthe Eutaw Group (cretaceous). 
I I . 
~-- -~--1 -i-1 

4 

-------·---·-------------

I! I I I j/ !Gray crystalline ijmestone, in ledges 1 to 8 inches_ thick, 
30 · containing Ptylopora Prouti, Sprifer (allied to. Sp. 3 

~--1 --1 -! bimesialis), Pentremites (symmetricus ?) Fenestella, 
I T erebrntqla, etc. ; also spires of Archimedes. 

i I 
! I . . I . . I Yellowish or reddiah, hard, siliceous sandstone, in laminae 
1----- 9 ~-1~ inch thick, with indistinct fossils-apparently 2 
1. • I . . I . . heads and columns of a very large Pentremites. 
~-----·1--------------------------------
I 
I I 

Black, semi-indurate clay shale, charged with iron pyrites. 1 
Bed of creek. 

The fossils of the limestone, No. 3 (which is in places quite soft) are often 
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prominently exposed on weathered surfaces, and sometimes washed out of the

mass altogether. The indistinct fossils of the sandstone, No. 2, stand out

prominently on its cleavage planes. Whether or not the shale stratum (Ho. 1)

is fossiliferous, I could not ascertain.

88. The outcrop at McDouglas' mill constitutes an isolated outlier of only a

few acres, between which and the outcrops at Peden's, Gardner's, and Bay

Spring, we find (see below) only the strata of the Orange Sand and Eutaw

Group.

Between Suddard's Ford (Walnut Peak) and Scott's mill on Big Bear Creek?

S. 12, T. 5, B. 11 E., high bluffs of siliceous sandstone frequently occur on that

stream, forming some of the little rock scenery to be found in the State. It

occurs usually in ledges, from a few inches to 3 feet in thickness, is less flinty

than that at Mann's and McDouglas' mill, and well suited for grindstones and

flagstones. Outcrops of this sandstone are common, also, in the country border-

ing on Big Bear Creek, in the S. portion of T. 5, and in T. 6, BB. 10 and HE.

Near Mr. Gardner's, on S. 36, T. 5, B. 11 E., there is a narrow valley excavated

altogether into the sandstone, whose ledges form vertical walls 20-25 feet high

on both sides, the talus at their base being strewn with huge blocks which have

fallen from above. The ledges, whose thickness varies from % of an inch to

3 feet and more, seem to lie horizontally; the rock is usually hard enough to be

suitable for grindstones and flagstones, though in some points it may be crumbled

between the fingers. On the cleaved surface we often see, besides the ripple

marks, curved tracings as of Cololithes or Serpula) ; but no distinct fossils

occur.

89. At Mr. Alex. Peden's place, S. 34, T. 5,11. 10 E., the same sandstone ap-

pears, overlaid here both by ferruginous pebble conglomerate, and the strata of

the white pipeclay deposit (^62 if.).

At Bay Spring, we find outcropping on Mackay's Creek, for about 2 miles

above, and % mile below the factory, the hard siliceous sandstone of the

Carboniferous. At the latter place itself, heavy, solid ledges of hard sandstone

form the banks, both of the main creek and of a tributary which empties into it

at that point; they show a dip of 2 to 3 deg. southward. The same indistinct

impressious on the surface of the slabs, mentioned at Gardner's, are seen here.

This is the most westerly outcrop of the Carboniferous formation in Mississippi.

All along Bock Creek (of Mississippi) and its branches, E. of Bay Spring, the

sandstone crops outâ€”more or less variable in its hardness and the thickness of

its layers, yet still essentially the same. At Mr. Jourdans, S. 30, T. 6, B. 11

E., and at Mr. Smith's mill, on S. 32-r-both localities on Bock Creekâ€”the sand-

stone is underlaid by a black clay shale precisely similar to strat. No. 1 at Mc-

Douglas' mill (1T87, Sec. 2) ; into which, at Smith's mill, the sandstone shows a

transition, by the appearance of clay "galls," and the gradual softening, and

darkening of the tint, of its lower layers.â€”The last outcrop of the carboniferous

sandstone on Bock Creek occurs a few miles above its mouth; it also crops out,

though it does not form high bluffs, on Big Bear Creek, in TT. 6 and 7, BB. 10
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prominently exposed on weathered surfaces, and sometimes washed out of the 
ma:ss altogether. The indistinct fossilS of the sandstone, No. 2, stand out 
prominently on its cleavage planes. Whether· or not the shale stratum (No. 1) 
is fossiliferous, I could not ascertain. 

'88. The outcrop at McDouglas' mill constitutes-an isolated outlier of only a 
few acres, between which and the outcrops at Peden's, Gardner's, and Bay 
Spring, we find (sec below) only the strata of the Orange Sand and Eutaw 
Group. 

Between Suddard's Ford (Walnut Peak) and Scott's D1ill on Big Bear Creek , 
S. 12, T. 5, R._ll E., high bluffs of siliceous sandstone frequently occur on that 
r:;tream, forming some of the little rock scenery to be found in the State. It 
occurs usually in ledges, from a few inches to 3 feet in thickness, is less flinty 
than that at Mann's. and McDouglas' mill, and well suited for grindstones and 
flagstones. Outcrops of this sandstone are common, also, in the country border
ing on Big Bear Creek, in the S. portion of '1'. 5, and in '1'. 6, RR. 10 and 11 :K 
N ea.r Mr. Gardner's, on S. 36, T. 5, R. 11 E., there is amtrrow valley excavated 
altogether into the sandstone, whose ledges form vertical walls 20-25 feet high 
on both sides, the talus at their base being strewn with huge blocks which have 
f.'tlleu from above. The ledges, whose thickness varies from ;\~8 of an inch to 
3 feet and more, seem to lie horizontally ; the rock is usually hard enough to be 
suitable for grindstones and flagstones, though in some points it may be crumbled 
between the fingers. On the cleaved surface we often see, besides the ripple 
marks, curved tracings as of Cololithcs or Serpulro ; but no distinct fo;:;sils 
occur. 

89. At :Mr. Alex. Peden's place, S. 34, '1'. 5, R. 10 E., the same sandstone ap
pears, overlaid here both by ferruginous pebble conglomerate, and the strata of 
the white pipeclay deposit ( ~62 ff.). 

At Bay Spring, we find outcropping on Mackay's Creek, for about 2 mile!:> 
above, and;~ mile below the factory, the hard siliceous sandstone of the 
Carboniferous. At the latter place itself, heavy, solid ledges of hard sandstone 
form the banks, both of the main creek and of a tributary which empties into it 
at that point ; they show a dip of 2 to 3 deg. southward. 'l'he same indistinct 
in1pressious on the surface of the slabs, mentioned at Gardner's, are seen here: 

This is the most westerly outcrop of the Carboniferous formation in Mississippi. 
All along Rock Creek (of :Mississippi) and its branches, E. of Bay Spring, the 
sandstone crops out-more or less variable in its hardness and the thickness of 
its layers, yet still essentially the same. At Mr. J ourdans, S. 30, 'l'. 6, R. 11 
E., and at Mr. Smith's mill, on S. 32~both localities on Rock Creek-the sand
stone is underlaid by a black clay shale precisely similar to strat. No. 1 at Me
Douglas' mill (~87, Sec. 2) ; into which, at Smith's mill, the sandstone shows a 
transition, by the appearance of clay "galls," and the gradual softening, and 
darkening of the tint, of its lower layers.-'l'he last outcrop of the carboniferous 
sandstone on Rock Creek occurs a few miles above its mouth ; it also crops out. 
though it does not form high bluffs, on Big Bear Creek, in 'l'T. 6 and7,. RR. 10 
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and 11E., and in the hilly country intervening between the two creeksâ€”where,

however, even deep wells frequently terminate in the gray laminated clay of the

Eutaw group. ^

USEFUL MATERIALS OF THE CARBONIFEROUS FORMATION.

90. These consist of Limestones, both common and hydraulic,

Sandstones, and materials for Glass. Bituminous coal is not to

be looked for, since the strata appearing in Mississippi eor-

^ respond to those underlying the Coal Measures in Alabama and

elsewhere; so that by mining in them, we should recede from,

instead of approaching to, the level at which the coal is always

found. According to the geological map of Alabama, the rocks of

the Coal Measures of the Warrior coal field approach nearest to

(within 7 or 8 miles of) the Mississippi line, in Marion county, Ala.,-

but I am not aware whether the coal itself extends so far.

91. Hydraulic Limestone.^â€”The dark-colored (black or gray)

slaty rock, which occurs near Bastport, and which may be looked

for, more or less, all over that part of the region colored black on

the map, which lies N. of the line between TT. 2 & 3, possesses

strongly hydraulic properties; i. e. it does not slake after burning,

like common limestone, but if pulverized and then wetted, -will

harden under water, like Portland or Roman Cement. This prop-

erty is imparted to the limestone by the clayey impurities which it

contains, and in imitation of this natural mixture, hydraulic

cement is now sometimes prepared, either by treating in the same

manner as the rock naturally occurring, an intimate mixture of

clay and lime, artificially prepared, or by mixing with quicklime

certain substances naturally occurring (such as the puzzolana of

Italy) in a finely ground condition. These artificial cements,

however, are rarely equal to those prepared from good natural

hydraulic limestone.

The principal localities of occurrence of this rock thus far ob-

served, have been mentioned above (1T81).

92. The rock which forms the bald hilltops on the right bank of

Yellow Creek, at Billing's mill, S. â€”, T. 1, R. 10 E., (and which

may probably be found in many similar positions in the hilly coun-

try lying between the Red Sulphur Springs and Bastport road,

and the Tennessee River), I have found to be of very superior

quality; the cement made of it sets almost as rapidly as plaster of
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and 11 E., and in the hilly country intervening between the two creeks-where, 
however, even deep wells frequently terminate in the gray laminated clay of the 
Eutaw group. 

USEFUL MATERIALS OF THE CARBONIFEROUS FORMATION. 

90. These consist of Limestones, both common and hydraulic, 
Sandstones, and materials for Glass. Bituminous coal .is not to 
be looked for, since the strata appearing in Mississippi cor
respond to those underlying the Coal Measures in Alabama and 
els~where ; so that by mining in them, we should recede · from, 
instead of approaching to, the level at which the coal is always 
found. According to .the geological map of Alabama, the rocks of 
the Coal Measures of the Warrior coal field approach nearest to 
(within 7 or 8 miles of) the Mississippi line, in Marion county, Ala.'; 
but I am not aware whether the coal itself extends so far. 

91. HYDRAULIC LJMESTONE.-. The dark-colored (black or gray) 
slaty rock, which occurs near Eastport, and which may be looked 
for, more or less, all over that part of the region colored black on 
the map, which lies N. of the line between TT. 2 & 3, possesses 
strongly hydraulic properties; i. e. it does not slake after burning, 
like common limestone, but if pulverize~ and then wetted, will 
harden under water, like Portland or Roman Cement. This prop· 
erty is imparted to the limestone by the clayey impurities which it 
contains, and in imitation of this . natural mixture, hydraulic 
cement is now sometimes prepared, either by treating in the same 
manner as the rock naturally occurring, an intimate mixture of 
clay and lime, artificially prepared, or by mixing with quicklime 
certain substances naturally occurring (such as the puzzolana of 
Italy) in a finely ground condition. These artificial cements, 
however, are rarely equal to those prepared from good natural 
hydraulic limestone. 

The principal localities of occurrence of this rock thus far ob
served, have been mentioned above (181). 

92. The rock which forms the bald hilltops on the right bank of 
Yellow Creek, at Billing's mill, S. -, T. I, R. 10 E., (and which 
may probably be found in many similar positions in the hilly coun· 
try lying between the Red Sulphur Springs and Eastport road, 
and the Tennessee River), I have found to be of very superior 
quality ; the cement made of it sets almost as rapidly as plaster of 
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Paris, and becomes very hard. An analysis of a portion of the

specimens showing these properties, which readily cleaves into

thin lenticular plates, is black on the fresh fracture and gray or

whitish on the weathered surfaces, gave the following result:

HYDRAULIC LIMESTONE FROM BILLING'S MILL.

Insoluble Matter 54.201

Potash, 0.473

Lime 23.247

Magnesia 0.788

Peroxide of Iron 0.903

Alumina 1.064

Phosphoric Acid trace

Carbonic Acid 15.572

Organic Matter, Water, and Loss 3.752

100.000

From the aspect of the outcrop, the quality of this rock does

not seem to vary for 18 or 20 feet at least. No rock is seen in

the bed of Yellow Creek at the point in question; but farther

below, near its mouth, impure cherty limestone, in layers from one

to several inches in thickness, appears near the water level. It is

doubtful whether this rock would answer the purpose of hydraulic

limestone, whose best quality always seems to be announced, in

this region, by its splitting easily into thin plates. It is quite

likely, however, that rock of equal quality with that on the hill-

tops near Billing's mill, might be found at a lower level also, and

nearer the creek.

The rock which near Scruggs' bridge, on SS. 16 and 9, T. 2, E.

10 E., crops out in several bluffs on Yellow Creek, with a thick-

ness of some 30 feet, coincides most closely with that occurring at

Eastport, and no doubt possesses a similar composition, and prop-

erties (see below). Many similar bluffs exist, no doubt, between

Scruggs' bridge and Billing's mill.

93. At Eastport the rock is found, as has been stated (T81), in

the bed of the creek which empties into Big Bear just S. of the

town; in the bed of the latter stream itself; and on the slope,

towards the Tennessee River, of the hill on which the Female

Academy is situated. An analysis of a specimen from the latter

locality, little different in aspect from that at Billing's mill, gave

the following result:
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Paris, and becomes very hard. An analysis of a portion of the 
specimens showing these properties, which readily cleaves into 
thin lenticular plates, is black on the fresll fracture and gray or 
whitish on the weathered surfaces, gave the following result : 

HYDRAULIC LIMESTONE FROM BILLING'S MILL. 

Insoluble Matter ....... · ........... ·. . . . . . . . . . . . 54.201 
Potash".................................... . . 0.473 
Lime· .... . ~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.247 
Magnesia .•... ~ ..............•...... :·. . . . . . . . . 0. 788 

. Peroxide of Iron.................. . . . . . . . • . . . . 0.903 
Alumina......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.064 
Phosphoric Acid . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . trace 
Carbonic Acid ..................... ·. . . . . . . . . . . . 15.572 
Organic Matter, Water, and Loss................ 3.752 

100.000 

From the aspect of the outcrop, the quality of this rock d~es 
not seem to vary for .18 or 20 feet at least. No rock is seen in 
the bed of Yellow Creek at th:e point in question ; but farther 
below, near its mouth, impure cherty limestone, in layers from one 
to several inches in thickness, appears near the water level. It is 
doubtful whether this rock would answer the purpose of hydraulic 
limestone, whose best quality always seems to be announced, in 
this. region, by its splitting easily into thin plates. It is quite 
likely, however, that rock of equal quality with that on the hill
tops near Billing's mill, might be found at a lower level also, and 
nearer the creek. 

The rock which near Scruggs' bridge, on SS. 16 and 9, T. 2, R. 
10 E., crops out in several bluffs on Yellow Creek, with a thick
ness of some 30 feet, coi.J;tcides most closely with that occurring at 
Eastt:ort, and no doubt possesses a similar composition, and prop
erties (see below). Many similar bluffs exist, no doubt, between 
Scruggs' bridge and Billing's mill. 

93. At Eastport the rock is found, as has been stated (,81), in 
the bed of the creek which empties into Big Bear just S. of the 
town; in the ·bed of the latter stream itself; and on the slope, 
towards the .Tennessee River, of the hill on which the Female 
Academy is situated. An analysis of a specimen from the latter 
locality, little different in aspect from that at Billing's mill, gave 
the following result : 
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HYDRAULIC LIMESTONE FROM EASTPORT.

Insoluble Matter 35.281

Potash 0.348

Lime 32.603

Magnesia 0.630

Peroxide of Iron 1.581

Alumina 1.914

Carbonic Acid, Water, and Loss 27.643

100.000

For want of a sufficient quantity of material, I have been una-

ble to make reliable experiments on the comparative rapidity of

"setting" of the cement burnt from this rock; it seems, however,

to solidify somewhat less rapidly than that from Billing's mill.

94. While these analyses, as well as the experiments made, leave

no doubt as to the adaptedness of these rocks to the manufacture

of excellent hydraulic cements, it must be recollected, that for

each variety of hydraulic limestone there exists a certain degree

of burning, after receiving which, it hardens best/ or most rapidly.

If on the other hand, the burning exceeds, or falls short of, that

particular degree, the hydraulic properties will be the more im-

paired, the farther the burning given varies from the proper degree.

The latter can only be determined by experiments on the large

scale, in kilns properly constructed; the general rule being, that

hydraulic limestones require much less burning, than those yielding

quicklime. On account of the inequality of temperature which,

always prevails in the common lime-kilns, where the process is in-

terrupted in order to draw the charge, these are altogether unsuit-

ed to the burning of hydraulic cement; and since, moreover, the

manufacture of the latter involves, of necessity, the establishment

of a mill (for grinding the calcined rock), and therefore, pre-sup-

poses the existence of a constant demand to be supplied by contin-

uous manufacture, the "perpetual" kilns, in which the burning goes

on without interruption, are alone adapted to. this purpose.

In view of the lively demand for hydraulic cements which exists

in this State; of the high tax imposed on the consumers of this

article by the long transportation which it has to undergo at pres-

ent, and of the convenient accessibility of these deposits by way of

the Tennessee River, while distant only 7 or 8 miles, at their

nearest points, from the M. & C. R. R. (to which access might also

be had, at high stages of water, on Big Bear Creek) there is rea-
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HYDRAULIC LIMESTONE FROM EASTPORT. 

Insoluble Matter ..........•.....•.••..•••.••••. 35.281 
Potash.. • . . . . . . . . . . . . . . . . . . . . • . . . . . • . . • • • . . . . 0.348 
Lime • • . • . • . . . . . . • . . . . . . . . • • . . • . . • • • • . • • • . . . 32.603 
Magnesia • • • • . . . . . . . . . . . . . . . . . . . • . . . . . . • • . . . . 0.630 
Peroxide of Iron. • . . . . . . . . . . . . . . . . . • . . • . • • • . . • 1.581 
Alumina. .••.. · ........•.•••••.......• . .••.. , . 1.914 
Carbonic Acid, Water, and Loss ............••... 27.643 

100.000 

55 

For want of a sufficient quantity of material, I have been una· 
ble to make reliable experiments on the comparative rapidity of 
"setting'' of the cement burnt from this rock; it seems, however, 
to solidify somewhat less rapidly than that from Billing's mill. 

94. While these analyses, as well as the experiments made, leave 
no doubt as to the adaptedness of these rocks to the manufacture 
of excellent hydraulic cements, it must be recollected, that for 
each variety of hydraulic limestone there exists a certain degree 
of burning, after receiving which, it hardens bes( or most rapidly. 
If on the other hand, the burning exceeds, or falls short of, that 
particular degree, the hydraulic properties will be the more im
paired, the farther the burning given varies fr.om the proper degree. 
The latter can only be determined by experiments on the large 
scale, in kilns properly constructed; ~he general rule being; that 
hydraulic limestones require much less burning, than those yielding 
quicklime. On account of the inequality of temperature which 
always pr€vails in the common lime-kilns, where the process is in· 
terrupted in order to draw the charge, these are altogether unsuit
ed to the burning of hydraulic . cement ; and since, moreover, the 
manufacture of the latter involves, of necessity, the establishment 
of a mill (for grinding the calcined rock), and therefore, pre-sup· 
poses the existence of a constant demand to be supplied by contin
uous manufacture, the "perpetual'' kilns, in which the burniag goes 
on without' interruption, are alone adapted to_ this purpose. 

In view of the lively demand for hydraulic cements which exists 
in this State ; of the high tax imposed on the consumers of this 
article by the long transportation which it has to undergo at pres
ent, and of the convenient accessibility of these deposits by way of 
the Tennessee River, while distant only 7 or 8 miles, at their 
nearest points, from theM. & C. R. R. (to which access might also 
be had, at high stages of water, on Big Bear Creek) there is rea· 
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son to hope that they will not long remain unused. It is quite

likely that due S. of Eastport. and on Big Bear Creek, they may

be found to approach the R. R. much nearer than is the case on

Yellow Creek. The limestone I have seen on Little Bear Creek,

however, at Mr. Commons'' (T81), as well as that cropping out on

Big Bear Creek near the crossing of the R. R.. though impure, is

of a different character, and probably better adapted to burning

lime for agricultural purposes, than for the manufacture of

hydraulic cement.

95. Limestones, for quicklime.â€”Most of the limestones mentioned

above (T82 to 87) are suited to the manufacture of quicklime; the

localities, however, where the limestone occurs in the greatest

abundance and purity, are at the Cypress Pond (Walnut Peak P.

O., 185,86), and at McDouglas' mill on Maekay's Creek waters

(TT87). At the former place, as before observed, two varieties of

limestone occur; one,, the uppermost stratum, being gray, and

rich in fossils, the lower, black and almost without shells. Both

rocks indiscriminately have been used in the preparation of quick-

lime,, the product being of excellent quality, and perfectly white.

The upper stratum containing the shells is. nevertheless, the purer,

and ought to be preferred when the lime is to be employed in

plastering and whitewashing. An analysis of this upper, purer

rock, yielded the following result:

GKAY LIMESTONE EKOM THE CYPRESS POND.

Insoluble Matter 1.680

Lime 53.495

Magnesia 0.817

Peroxide of Iron and Alumina 0.580

Carbonic Acid 42.035

Carbonaceous Matter 1.340

99,947

1 cwt. of the limestone will therefore yield 56^ lbs. of strong

lime, containing not quite 3 lbs. of foreign matter. This limestone

is, therefore, the purest found in the State, and will yield lime

equally as good as the majority of the imported article.

The limestone at McDouglas' mill is somewhat variable in its

different ledges; several of these are equally pure, if not purer,

than that of the Cypress Pond. This is especially the case with

those on whose fractured surfaces we see numerous smooth faces of
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son to hope that they will not long remain unused. It is quite 
likely that due· S. of Eastport, and on Big Bear Creek, they may 
be found to approach the R. R. much nearer than is the case on 
Yellow Creek. The limestone I have seen on Little Bear Creek, 
however, at _:Mr. Commons: (,-81), as well as that cropping out on 
Big Bear Creek near the crossing of the R. R., though iinpure, is 
of a different chara·cter, and probably better adapted to burning 
lime for agricultural purposes, than for the manufacture of 
hydraulic cement. 

95. LIMESTONES, for quicklime.-Most of the limestones mentioned 
above (,-82 to S7). a.re suited to the m~nufacture of quicklime; the 
localities, however, where the limestone occurs in the greatest 
abundance and purity, are at the Cypress Pond (Walnut Peak P. 
0., ,-85,86), and at McDouglas' mill on Mackay's Creek waters 
(-,r87). At the former place, as before observ~d, two varieties of 
limestone occur ; one,, the uppermost stratum, . being gray, and 
rich in fossils, the lower, black and almost without shells. Both 
rocks indiscriminately have been used in the preparation of quick-

. lime,_ the product being of excellent qu~lity, and perfectly whit(). 
The upper .strtttum containing tl:tc 13hells is: nevertheless, the purer, 
and ought to be preferred wheri the lime is to be employed in 
plastering and whitewashing. An analysis of this upper, purer 
rock, yielded the following result: 

GRAY LIMESTONE FROM 'l'HE CYPRESS POND. 

Insoluble Matter. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 1. 680 
Lime. . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . 53.495 
Magnesia.................................... 0.817 
Peroxide of Iron and Alumina................... 0.580 
Carbonic Acid ................................ 42.035 
Ca.rbonaceous Matter. . . . • . . . . . . . . . . • • . . • . . . . . . 1.340 

99.947 

1 cwt. of the limestone will therefore yield 56~ lbs. of strong 
lime, containing not quite 3lbs. of foreign matter. This limestone 
is, therefore, the purest . found in the State, ai).d will yield lime 
equally as good as the majority of the imported article. 

The limestone at McDouglas' mill is somewh~t variable in its 
different ledges ; several of these are equally pure, if not purer, 
than that of the Cypress Ppnd. This is especially the case with 
those on whose fractured surfaces we see numerous smooth faces of 
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a glossy lustre, which are formed by the broken heads of a fossil,

of about the size and shape of an acorn of the Red Oak (Pentre-

mites) consisting of pure crystallized carbonate of lime or calca-

reous spar. The lime burnt from these ledges would be pure

enough for any purpose.

There is no lack of fuel in the regions where these rocks occur;

and abundance of fireclay to serve for the construction of the

inner lining of the permanant "perpetual" kilns.

96. Building Stones, Grindstones and Flagstones.â€”The

sandstone which has been mentioned as cropping out on Big Bear

Creek, where its course lies through Mississippi, as also in the

southern portion of the territory of the Carboniferous generally,

is a very durable rock in almost all cases where it can be obtained

in blocks of suitable size. It is only some of the slaty and calca-

reous varieties, like those mentioned as occurring at the Cypress

Pond (185), which are subject to a considerable degree, to weath-

ering. Large uniform blocks can be obtained below Scott's mill

on Big Bear Creek, for several miles (188); at Gardner's (188),

at Bay Spring (189), and at several points on Rock Creek.

The locality first mentioned, viz: the long bluff extending, chief-

ly on the E. side of Big Bear Creek, for several miles below Scott's

mill, is of interest in another point of view. The rock occurring

here is a sharp sandstone, of the proper degree of hardness for

grindstones, and of great uniformity throughout; moreover, the

ledges cleave with facility and with very straight and smooth sur-

face, into slabs of various thicknesses, from an inch to several feet;

so that all the labor needed to transform them into grindstones,

would consist in cutting them round; while the thinner ledges

might serve for whetstones. - Bear Creek, in times of high water,

would afford a most convenient means of shipment, but for the dis-

agreement existing between the States of Mississippi and Alabama

as to its navigabilityâ€”Alabama having declared it a navigable

stream,, whereas in Mississippi, numerous mill-dams have been built

across it.

The rock near Gardner's, which is of a similar quality, but less

uniform, might also furnish grindstones. That at Bay Spring is

top hard for the purpose.

Flagstones of large size, and of various thicknesses, can, of

course, be also obtained at these localities.
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a glossy lustre, which are formed by the broken heads of a fossil, 
of about the size and shape of an acorn of the Red Oak (Pentre
mites) consisting of pure crystallized carbonate of lime or calca
reous spar. The lime burnt from _these ledges would he pure 
enough for any purpose. 

There is no lack of fuel in the regions where these rocks occur; 
and abundance of fireclay to serve for the construction of the 
inner lining of the permanant "perpetual" kilns. 

96. BUILDING STONES, GRINDSTONES AND FI .. .A.GSTONEs.-The 

sandstone which has been mentioned as cropping out on Big Bear 
Creek, where its course lies through Mississippi, as also in the 
southern portion of the territory of the Carboniferous generally, 
is a very durable rock in almost all cases where it can be obtained 
in blocks of suitable size. It is only some of the slaty and calca
reous var.ieties, like those mentioned as occurri!lg at the Cypress 
Pond (,85), which are subject to a considerable degree, to weath
ering. Large uniform blocks can be obtained below Scott's mill 
on Big Bear Creek, for several miles (,88) ; ·at Gardner's (,88), 
at Bay Spring (,89), and at several points on Rock Creek. 

The locality first mentioned, viz: the long bluff extending, chief
ly on th~ E. side of Big B~ar Creek, for several miles below Scott's 
mill, is of interest in another point of view. The rock occurring 
here is a sharp sandstone, of the proper degree of hardness for 
grindstones, and of great uniformity throughout ; moreover, the 
ledges cleave with facility and with very straight and smooth sur
face, into slabs of various thicknesses, from an inch to several feet; 
so that all the labor needed to transform them into grindstones, 
would consist in cutting them round ; while the thinner ledges 
might serve for whetstones.· Bear Creek, in times of high water, 
would afford a most convenient means of shipment, but for the dis· 
agreement e~isting between the States of Mississippi and Alabama 
as to its navigability-Alabama having declared it a navigable 
stream, w:hereas in Mississippi, numerous mill-dams have been built 
across it. 

The rock near Gardner's, which is of a similar quality, but less 
uniform, might also furnish grindstones. That at Bay Spring is 
too hard for the purpose. 

Flagstones of large size, and of various thicknesses, can, of 
course, be also obtained at these localities. 
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97. Materials for Glass.â€”The deposit of white pulverulent

silica, which has been mentioned (T30,812), is of very superior

quality for this purpose, and being in a fine state of division, it

would be preferable to the sand commonly used, for rapidity of

fusion. The largest beads which could be fused before the blow-

pipe, of a mixture of this material with soda, were perfectly color-

less in either flame. There are portions of it which are tiDged with

iron, but by far the larger part is of great purity, and might be

mined with ease, like coal, by means of horizontal galleries.

The outcrop examined by me is in a small valley opening on that

of Big Bear Creek, about 1 mile S. of Eastport (T812). The

same stratum has been struck in wells at the latter place, and ihe

deposit is probably co-extensive, in Mississippi, with the horristone

breccia itself, which overlies it, and occupies all of T. 2, R. 11 E.,

the N. part of T. 3, and N. E. J of T. 2, R. 10 E.â€”The inhabi-

tants designate both the white pipeclay and the silica as "chalk

the latter may, however, be readily distinguished from the former

by its not affording any permanent white streak on wood; it "does

not write." It is important to observe this difference, for the white

pipeclay would be utterly useless in glass-making.

Occurring, as this material does, close to the banks of the Ten-

nessee river, easily mined, and preferable as it undoubtedly would

be to the coarse sand so often employed in glass-making, and which

itself is shipped to considerable distances, it would seem that the

exportation to the Pittsburg glass works, at least, via Tennessee

and Ohio rivers, could be made a profitable business. For the

manufacture of the soluble glass, or silicate of soda, now coming

into use so extensively, a more desirable material could scarcely be

procured.

98. Waters op the Carboniferous Formation,â€”Most of those

occurring on its territory are derived from the overlying pebble for-

mation, and are remarkably pureâ€”as also, of course, are those

flowing from the siliceous sandstone. The chalybeate occurring

at Peden's (1T62), is probably derived from the laminated clays of

the Eutaw group.

The Red Sulphur Spring in Tennessee (T. 1, R. 10 E.) is the

only prominent example I know, of a mineral water which is cer-

tainly derived from the rocks of this formation. It would seem

that any spring or well reaching the black shale underlying the
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97. MATERIALS FOR GLASS.-The deposit of white pulverulent 
silica, which has been mentioned (,30,81 2 ), is of very superior 
quality for · this purpose, and befng in a fine state of division, it 
would be preferable to th·e sand commonly used, for rapidity of 
fusion. The largest beads which could be fused before the blow
pipe, of a mixture of this material with soda, were perfectly color· 
less in either flame. There are portions of :lt which are tinged with 
iron, but by far the larger part is of great purity, and might be 
mined with ease, like coal, by means of horizontal galleries. 

The outcrop examined by me is in a small valley opening on that 
of Big Bear Creek, about 1 mileS. of Eastport (,812). The 
same stratum has been struck in wells at the latter place, and .he 
deposit is probably co-extensive, in'Mississippi, with the horristone 
breccia itself, which overlies it, and occupies all of T. 2, R. 11 E., 
the N. part ofT. 3, and N. E. ft of T. 2, R. 10 E.-The inhabi
tants designate both the white pipeclay and the silica as ''chalk ;" 
the latter may, however, be readily distinguished from the former 
by its not affording any permanent white streak on wood ; it "does 
not write.'' It is important to observe this di:jf.erence, for the white 
pipeclay would be utteriy useless in glass-making. 

Occurring, as this material does, close to the banks of the Ten
nessee river, easily mined, and preferable as it undoubtedly would 
be to the coarse sand so often ·employed in glass-making, and· which 
itself is shipped to considerable distances, it would seem that the 
exportation to the P_ittsburg glass works, at least, via Tennessee 
and Ohio rivers, could be made a profitable business. For the 
manufacture of the soluble glass, or silicate of soda, now coming 
into use so extensively, a more _desirable material-could scarcely be 
procured. -

98. WATERS OF THE CARBONIFEROUS FORMATION.-Most of those 
occurring on its territory are derived from the overlying pebble for
mation, and are remarkably pure-as also, of course, are those 
flowing from the siliceous sandstone. The chalybeate occurring 
at Peden's (,62), is probably derived from the laminated clays of 
the Eutaw group. 

The · Red Sulphur Spring in Tennessee (T. 1; R. 10 E.)is the 
only prominent example I know, of a mineral water which is cer
tainl1J derived from the rocks of this formation. It would seem 
that any spring or well reaching the black shale underlying the 
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sandstone at McDouglas' mill (f 87, No. 1 of Sec. 2) and Jourdan's,

would of necessity possess mineral properties. The small amount

of sulphates and of magnesia, which the mineral waters at Iuka

contain, seem to indicate that they are derived neither from this

stratum, nor from those of the lower cretaceous; while the Orange

Sand alone would not be likely to impart sulphuretted hydrogen

to them. t
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sandstone at McDouglas' mill (,87, No. 1 of Sec. 2) and Jourdan's, 
would of necessity possess mineral properties. The small amount 
of sulpbates and of magnesia, which the zpineral waters at Iuka 
contain, seem to indicate that they are derived neither from this 
stratum, nor ft·om those of the lower cretaceous ; while the Orange 
Sand alone would not be likely to impart sulphuretted hydrogen 
to them. 
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THE CRETACEOUS FORMATION.

991. The territory occupied in Mississippi by the several stages

of the cretaceous formation may be briefly defined as comprising

(with the exception of a few townships in E. Tishomingo, occupied

by the carboniferous rocks) all that portion of the State lying east

of the following approximate line: Prom the point where Muddy

Creek crosses the Tennessee line, via Ruckersville to Ripley.

Tippah county: thence S. W. nearly to the line between ranges 2

and 3 E.; thence undulating nearly due S. to Houston, Chickasaw

county; thence S. S. E., with a slight curve towards S. W., to

Scooba, Kemper county, and to the Alabama line. On the map

this line is laid down more in detail, the cretaceous formation being

represented by the several shades of green.

992. The general dip of the strata is between W. and S. W., at

the rate of from 20 to 30 feet per mile. In the absence of surface

levelings in the direction of the dip ; in consequence, also, of the

limited extent of the outcrops in the same direction, and the

variability of the strata themselves (both as to character and

thickness), accurate determinations of the dip are extremely difficult.

A number of observations in bored wells in Lowndes county,

collected and discussed by Dr. William Spillman, of Columbus.

Mississippi, gave the dip in that region between 25 and 30 feet S.

W., which is also the amount currently assumed by the well,

borers in Monroe, Chickasaw and Lowndes. In the counties of

Pontotoc, Itawamba, Tishomingo and Tippah, however, the bored

wells are so few, and the hilliness of the country renders estimates

of comparative surface levels so uncertain; the strata moreover are

so variable, that I have been unable to obtain satisfactory data with

reference to dip. It appears on the whole, however, to be rather

less than that observed in the more southerly portion, and more

nearly due W.; probably, over the whole of the cretaceous belt, at

right angles to its W. and S. boundary line, since in Alabama,

where the latter runs nearly due E.,), it is mentioned by Tuomey as
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THE CRETACEOUS FORMATION. 

991 • The territory occupied in Mississippi by the several stages 
of the cretaceous formation may be briefly defined as comprising 
(with the exception of a few townships in· E. Tishomingo, occupied 
by the carboniferous rocks) all that portion of the State lying east 
of the following approximate line: From the point where Muddy 
Creek crosses the Tennessee line, via Ruckersville to Ripley~ 

Tippah county ; thence S. W. nearly to the line between ranges 2 
and 3 E.; thence undulating nearly due S. to Houston, Chickasaw 
county; thence S. S. E., with a slight curve towards S. W., to 
Scooba, Kemper county, and to the Alabama line. On the map 
this line is laid down more in detail, the cretaceous formation being 
represented by the several shades of green. 

992 • The general dip of the strata is between W. and S. W., at 
the rate of from 20 to 30 feet per mpe. In the absence of surface 
levelings in the direction of the dip ; in consequence, also, of the 
limited extent of the outcrops in the same direction, and the 
variability of the strata themselves (both as to character and 
thickness), accurate determinations of the dip are extremely difficult. 
A number of observations in bored wells in Lowndes county, 
collected and discussed by Dr. William Spillman, of Columbus, 
Mississippi, gave the dip in that region between 25 and 30 feet S. 
W., which is also the amount currently assumed by the well, 
borers in Monroe, Chickasaw and Lowndes. In the counties of 
Pontotoc, Itawamba, Tishomingo and Tippah, however, the bo1·ed 
wells are so few, and the hilliness of the country renders estimates 
of comparative surface levels so uncertain; the strata moreover are 
so variable, that I have been unable to obtain satisfactory data with 
reference to dip. It appears on the whole, however, to be rather 
less than that observed in the more southerly portion, and. more 
nearly due W.; probably, over the whole of the cretaceous belt, at 
right angles to its W. and S. boundary line, since in Alabama, 
where the latter runs nearly_ due E.,), it is mentioned by Tuomey as 
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being due S.; in Tennessee, according to Safford's map, the outlines

bear N. N. E. In general, therefore, the dip of the cretaceous

strata may be briefly defined as diverging from the upheaval of the

Cumberland Kange, around whose western and southern spurs it

forms a crescent shaped belt extending from Tennessee, through

Mississippi and Alabama, to the Ocmulgee River ; its average width

being, however, much less than that given in Hitchcocks7 and LyelFs

maps, and not often exceeding fifty miles.

100. In the cretaceous strata of Mississippi, at least three well

defined groups or stages may be distinguished, the middle one of

which exhibits two distinct facies, themselves deserving, perhaps,

the dignity of separate stages. In preference to designating these

stages as the Upper, Middle, and Lower Cretaceous, which might

give rise to misapprehensions in reference to their relations to the

strata of other regions, I shall apply to them specific names, already

recognized and understood to some extent. These groups I shall

briefly characterize in general, before passing on to their special

description, without, however, for the present, attempting to

parallelize them to those of more distant regions; to do which

intelligently, the study I have thus far been able to bestow on them,

is hardly adequate.

I. Lowest. Eutaw Group.*â€”Bluish black, or reddish, laminated

clays, often lignitic, alternating with, and usually overlaid by, non-

effervescent sands, mostly, (though not always) poor in mica, and of

a gray or yellow tint. Contains beds of lignite, very rarely other

fossils. Those found (by Tuomey, in Alabamaâ€”none in Mississippi)

are silicified, and the sand when indurate, shows a siliceous cement.

II. Tombigbee Sand Group.â€”Sharp, strongly micaceous sands,

of greenish hue, laminated when indurate, and cemented by

carbonate of lime. Very unequally developed in different localities,

and apparently subordinate to the Rotten Limestone, into which it

shows many lithological transitions, and many of whose fossils it

shares. It is remarkable for the large number of species and

individuals of Inoceramus which it contains, and also for the

occurence in it of the gigantic Ammonites Mississippiensis, Spillm.

*I adopt this name in view of these beds having been first examined in detail,

and recognized as being of cretaceous age, by Tuomey, near Eutaw, Alabama,

where they are characteristically developed.
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being due S.; in Tennessee, according to Safford's map, the outlines 
· bear N. N. E. In general, therefore, the dip of the cretaceous 
· strata may be br!efly defined as diverging from the upheaval of the 

Cumberland Range, around whose western and southern spurs it 
forms a crescent shaped belt extending from Tennessee, through 
.\tiississippi and Alabama, to the Ocmulgee River ; its average width 
being, however, much less than that given in Hitchcocks' and Lyell's 
maps, and not often exceeding fifty miles. 

100. In the cretaceous strata of Mississippi: at least three well 
defined g1:oups or stages may be distinguished, the middle one of 
which exhibits two distinct facies, themselves deserving, perhaps, 
the dignity of separate stages. In preference to designating these 
stages as the Upper. Middle, and Lower Cretaceous, which might 
give rise to misapprehensions in reference to their relations. to the 
strata of other regions, I shall apply to them specific names, already 
recog~nized and understood to some extent. These groups I shall 
briefly characterize iu general, before passing on to their special 
description, without, however, for thf) present. attempting to 
parallelize them to those of more distant regions; to do which 
intelligently, the study I have thus far been able to bestow on them, 
is hardly adequate. 

I. Lowest. EuTAW GROUP.'(·-Biuish black, or reddish, laminated 
clays, often lignitic, alternating with, and usually overlaid by, I!On
e:ffervescent sands, mostly, (though not always) poor in mica, and of 
a gray or yellow tint. Contains beds of lignite, very rarely other 
fossils. Those found (by Tuomey, in Alabama-none in Mississippi) 
are silicified, and the sand when indurate, shows a siliceous cement. 

II. ToMBIGBEE SAND GnouP.-Sharp, strongly micaceous sands, 
of · greenish hue, laminated when indurate, and cemented by 
om·bpnate of lirne. Very unequally developed in different localities, 
and apparently subordinate to the Rotten Limestone, into which it 
shows many lithological transitions, and many of whose fossils it 
shares. It is remarkable for the large number of species and 
individuals of Inoceramus which it contains, and a]so for the 
occurence in it of the gigantic Arnrnonites Mississippiensis, SPILLM. 

*I adopt this name in view of these beds having been first examined in detail, 
and recognized as being of cretaceous age, by Tuomey, near Eutaw, Alabama, 
where they are charact~ristically developed. 
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III. Rotten Limestone Group.â€”Soft, chalky, white limestones

of great uniformity and thickness, passing into heavy calcareous,

massy clays, or light colored clay marls. Fossils numerically

abundant, but species few. Characteristic are: Placuna scabra;

Janira qmnquecostata; Gryphcea convexa, mutabilis, Pitcheri; Ostrea

falcata; Rudistae; Mosasaurus.â€”Underlies the prairies.

IV. Ripley Group, Con.â€”Hard, crystalline, white limestones

(generally somewhat sandy and often glauconitic), underlaid by

black or blue micaceous marls, whose fossils are in an admirable

state of preservation. Prominent among the latter are Cardium

Tippanum and Spillmani, Cucullcea capax and Tippana^ Gervillia

ensiformis, Siliquaria biplicata, Dosinia densata, Crassatella Rip-

leyana, Baculites Spillmani and Tippaensis, Scaphites Irisâ€”also

Scaphites Conradi, Ammonites placenta, a large Atktha? with sharp

revolving costae, and others. The fossils of the hard limestone

differ in some respects from those of the marl. These strata form

the Pontotoc Ridge in Mississippi, and Chunnenugga Ridge in S.

E. Alabama; according to late researches by Conrad, they also

exist at Bufaula, Ala.

I. THE EUTAW GROUP.

("lower cretaceous" of tuomey.)

101. The territory indicated on the map (by the olive green tint)

as being occupied by this formation, offers no strikingly charactistic

features. By far the larger portion of its surface is thickly covered

with the strata of the Orange Sand, from which the upper, sandy

members of this group are often distinguished with great difficulty

â€”it being some times, in fact, optional with the observer, as to

which view of their age he may choose to take (â– STB8â€”39). It is

even so, at times, with the laminated clays found in the region,

which characterize the lower portion of the cretaceous deposits as

well as those of the Orange Sand. Usually, the fat, compact,

bluish laminas of the cretaceous clay (popularly called "Soap-

stone"), are sufficiently distinct in their aspect and touch from the

more sandy, and commonly micaceous, clay deposits of the Orange

Sand; and in almost all cases there is one available mark of

distinction: the ferruginous selvedges and stratification lines of the

cretaceous clay, are yellow (hydrated peroxide) while those of the

Orange sand are almost uniformly red (anhydrous peroxide.) These
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III. RoTTEN Lilrf'mSTO_NE GROUP;-Soft, chalky, white limestones 
of great uniformity · and thickness, passing into .heavy calcareous, 
massy clays, or light . colored clay marls. Fossils numerically 
abundant; but species few. Characteristic are: Placuna scabra; 
Janira quinquecostata; Gryphceaconvexa, mutabilis; Pitcheri; Ostrea 
falcata; Rudistae; Mosasaurus.-Underlies the prairies. 

IV. RIPLEY GROUP, CoN.-Hard, crystalline, white limestones 
(generally somewhat sandy and often glauconitic), underlaid by 
black or blue micaceous marls, whose fossils are in an admirable 
state of preservation. Prominent among the latter .are Cardium 
Tippanum and . Spillmani, Cuaullcea capax and Tippana, Gervillia 
ensiformis, Siliquaria b'iplicata, -Dosinia densata, Crassatella Rip
leyana, Bactdites Spillmani and Tippaensis, Scaphites Iris-also 
Scaphites Conradi, Ammonites placenta, a large JJ.tletha? with sharp 
revolving costae, and others. The fossils of the hard limestone 
differ in some respects from those of the marl. These strata form 
the Pontotoc Ridge in Mississippi, and Chunuenugga Ridge inS. 
E. Alabama; acco~·ding to late researches by Conrad, they also 
exist at Eufaula, Ala. 

I. 'l'HE EUTAW GROUP. 

("LOWER CRETACEOUS" OF TUOMEY.) 

101. The territory indicated on the map (by the olive green tint) 
as being occupied by this formation, offers no strikingly charactistic 
features. By far the la1;ger portion of its surface is thickly covered 
with the strata of the Orange Sand, from which the upper, sandy 
members of this group are often distinguished with great difficulty 
-it being some times, in fact, optional with the observer: as to 
which ,view of their age he may choose to take (,38-39). It is 
even so, at times, with the laminated clays found in the region, 
which characterize the lower portion of the cretaceous deposits as 
well as those of the Orange Sa.nd. Usually, the fat, compact, 
bluish · laminre of the cretaceous clay (popularly called " Soap
stone"), are sufficiently distinct in their aspect and touch from the 
more sandy, and commonly micaceous, clay deposits of the Orange 
Sand; and in almost all cases there is one available mark -of 
distinction: the ferruginous selvedges and stratification lines of the 
cretaceous clay, are yellow (hydrated peroxide) while those of the 
Orange sand are almost uniformly red (anhydrous peroxide.) These 
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clays form the water-shedding strata of the region; they are.

therefore, frequently struck in wells, and numerous springs running

off from their surface, have their basins dug into them by the

inhabitants.

102. In Tishomingo county the cretaceous clay is most character-

istically developed near the eastern edge of the region, and in many

localities overlies the carboniferous rocks, on which we occasionally

find its outliers for 8 to 10 miles eastward. The section at Mc-

DougW mill (187). shows the position of this clay with reference

to the carboniferous formation; near Bay Spring (Grrisholru's

Factory) and in several localities N., E. and S. of the same, it

overlies the carboniferous sandstone. Its laminae, in these locali-

ties, are usually separated by thin layers of sand, or, more rarely,

of mica. The sandy ingredient increases as we advance westward

(therefore towards higher strata) and northward from the line

between TT. 4 and 3 ; and near to the line of the Tombigbee Sand

Group, we more commonly find yellowish or gray sands with but

here and there, a lamina, streak or lenticular mass of dark colored

clay. Diagram No. 4 is a specimen of the stratification usually

exhibited in these cases, from an outcrop on the heads of Little

Browns Creek, Tishomingo^county.

Stratification of the Eutaw Group.

a, greenish-yellow sand.

b, blue and gray laminated clay.

These yellow and gray sands, which eventually become micaceous

and calcareous, form the transition into the fossiliferous Tombigbee

Sand; still, sands precisely similar are found interstratified with

the characteristic Eutaw clays, so that the line between the two

groups is necessarily somewhat arbitrary.
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cl~ys form the water-shedding strata of the region ; they are: 
therefore, frequently struck in wells, and· numerous springs running 
o:ff from their surface, have their basins dug into them by the 
inhabitants. 

102. In Tishomingo county the cretaceous clay is most character
istically developed near the eastern edge of the region, and in many 
localities overlies the carboniferous rocks, on which we occasionally 
find its outliers for 8 to 10 miles eastward. The section at Me
Douglas' mill (,87). shows the position of this clay with reference 
to the carboniferous formation; near Bay Spring (Grisholm's 
Factory) and in several · localities N., E. and S. of the same, it 
overlies the carboniferous sandstone. Its laminae, in these locali
ties, are usually separated by thin · layers of sand, or, more rarely, 
of mica. The sandy ingredient increases as we advance westward 
(therefore towarQ.s higher strata) and northward from the line 
between TT. 4 and 3 ; and n~ar to the line ofthe Tombigbee Sand 
Group, we more commonly find yellowish or gray sands with but 
here and there. a lamina, ·streak or lenticular mass of dark colored 
clay. Diagram No. 4 is a specimen of the stratification usually 
exhibited in these cases, from an outcrop on the heads of Little 
Browns Creek, Tishomingojjcounty. 

Stratification of the Eutaw Group. 

a, greenish-yellow sand. 
b, blue and gray laminated clay. 

These yellow and gray sands, which eventually become micaceous 
and calcareous, form the transition into the fossiliferous Tom higbee 
Sand; still, sands precisely similar are found interstratified with 
the characteristic Eutaw clays, so that the line between the two 
groups is necessarily somewhat arbitrary. 
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103. The point furthest N. at which clays distinctly bearing the character of

this group have been found, is in wells near Honey's Mill on Yellow Creek, about

S. 18, T. 3, E. 10 E.; further K the Orange Sand strata either conceal the older

formations, or the non-fossiliferous, yellowish sands are of so indefinite a char-

acter, that I have been unable to determine their age and position. Southward

of this locality we find (besides those mentioned) characteristic outcrops of

laminated clay at Mr. Hubbards, S. 27, T. 3, K. 10 E.; at Cartersville; at

Peden's Mill, S. 9, T. 5, K. 10 E., Lindsay's Mill, S.-l, T. 6, E. 9 E., and Gurley's

Bridge, S. 14, T. 6, E. 9 E., above"Grrisholm's Factoryâ€”all on Mackay's Creek;

at Hutchins, place, S. 7, T. 5, E. 11 E. On the waters of Little Brown's Creek,

on S. 9, T. 5, E. 9 E., and at Taylor's Mill, S. 10, T. 5, E. 9 E. Also, 1 mile

E. of Marietta, Itawamba county.

At other points in Tishomingo, nearer to- the line of the Tombigbee Sand,

we find bluffs of non-calcareous, yellowish sands with only occasional bands of

dark colored clayâ€”thus at Haygood's place, S. 8, T. 5, E. 10 E.; at Tims' place

S. 3, T. 5, E. 9 E., and at Moore's, S. 30, T. 6, E. 9 E. A few miles further W.,

on Big Brown's Creek, we strike the calcareous Tombigbee Sand. Yet even on

the territory enclosed on all sides by clay outcrops, deep wells sometimes strike

nothing but sand, similar to that at Tims' place, and blufls show the same material.

The blue or black laminated clays are found, as has been stated, in many

localities in the southern portion of the, carboniferous territory of Mississippi.

It is very commonly struck in wells in TT. 5 and 6, EE. 10 and 11E., at a depth

of 20 to 30 feet.

104. Outcrops of laminated clays alternating with sand occur with frequency

on Mackay's Creek, from Bay Spring down to its mouth, in Itawamba county.

One of these, on a "caved" hillside, at Warren's mill, of which a section is

given below, is of unusual interest on account of the fossil remains of trees

which it contains, in the shape of lignitized trunks, obscure impressions of leaves,

and lumps of fossil resin. The lignitized trunks being copiously incrusted with

iron pyrites, induced a company of Georgians to commence mining operations on

this spot, by driving a gallery into the lower, lignitic stratum; the work,

however, was soon abandoned.
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103. The point furthest N. at which clays distinctly bearing the character of 
this group have been found, is in wells near Honey's Mill on Yellow Creek, about 
S. 18, T. 3, R. 10 E. ; further N. the Orange Sand strata either conceal the older 
formations: or the non-fossiliferous, yellowish sands are of so indefinite a char
acter, that I have been unable to determine their age and position. Southward 
of this locality we find (besides those mentioned) characteristic ou.tcrops of 
laminated clay at Mr. Hubh,trds, S. 27, T. 3, R. 10 E.; at Cartersville; at 
Peden's M!ll, S. 9, T. 5, R. 10 E., Lindsay's Mill, S.-1, T. 6, R. 9 E., and Gurley's 
Bridge, S. l4, T. 6, R. 9 E., a:bove'Grisholm's Factory-all on Mackay's Creek; 
at Hutchins' place, S. 7, T. 5, R. 11 E. On the waters of Little Brown's Creek, 
on S. 9, T. 5, R. 9 E., and at Taylor's Mill, S. 10, T. 5, R. 9 E. Also, 1 mile 
E. of Marietta, Itawamba county. 

At other points in Tishomingo, nearer to. the line of the Tombigbee Sand, 
we find bluffs of non-calcareous, yellowish sands with only occasional bands of 
dark colored clay-thus at · Haygood's place, S. 8, T. 5, R. 10 E.; at Tims' place 
S. 3, T. 5, R.'.9 E., and at Moore's, S. 30; T. 6, R. 9 E. A few miles further W., 
on Big Brown's Creek, we strike the calcareous Tombigbee Sand. Yet even on 
the territory enclosed on all sides by clay outcrops, deep wells sometimes strike 
nothing but sand, similar to that at Tims' place, and bluffs show the same mate1·ial. 
The blue or black laminated clays are found, as bas been stated, in many 
localities in the sollthern portion of the. carboniferous territory of Mississippi. 
It is very commonly struck in wells in 'l'T. 5 and 6, RR. 10 ~nd 11 E., at a depth 
of 20 to 30' feet. 

104. Outcrops of laminated clays alternatiilg with sand occur with frequency 
on Mackay's Creek, from Bay Spring down to its mouth, in Itawamba county. 
One of these, on a "caved" hillside, at Warren's mil.l, of which a section is 
given below, is of unusual interest on account of the fossil remains of trees 
which it contains, in the shape·of lignitized trunks, obscure impressions of leaves, 
and lumps of fossil resin. The lignitized trunks being copiously. incrusted with 
iron pyrites, induced a company of Geqrgians to commence mining operations on 
this spot, by driving a gallery into the· lower, lignitic stratum ; the work, 
however, was·soon abandoned. 
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(Sec 3.)

SECTION AT WAKREN'S MILL, ITAWAMBA COUNTY.

FEET

| CHARACTER OF STRATA.

NO.

â€¢ â€¢ 0 â€¢

40

Wooded hillsideâ€”Orange Sand on top.

7

. . . .

4

Yellowish sand resembling that commonly overlying the

laminated clays; possibly in secondary place.

6

â€¢

4

Sand similar to the above, filled with compressed lignitized

trunks, often covered with pyrites.

5

0 0

%

Lignite & nodules of brown hematite, in ferrugino us matrix

4

5

Dark colored, greenish, sandy clay, with an irregular,

twisted or nodular stratification.

3

)Â£-2jYellowish-green sands, micaceous.

2

â€¢ â€¢

Thin layers of sandy, green, bluish, red or gray clay,

interstratified with greenish sand. Lignitized trunks

with pyrites imbedded in the mass.

â€¢ â€¢

6

The lignite found here is very much decomposed, so as to afford little hope of

identifying the species of the trees. Not uncommonly there are found among

the lignite rounded masses of fossil resin of a grayish yellow tint, with bands

more or less translucent, resembling agate. It is very brittle, and when rubbed,

emits a faint aromatic odor. The latter, as well as the aspect of the material,

strongly reminds one of hardened sweet gum or Styrax liquida, A portion of

a disc-shaped mass of this substance, which orjginally was about four inches in

diameter by 1% in thickness, was presented by Mr. J. C. Keinhart.

The characteristic fat laminated clay does not occur in this section; it appears,

however, in the bed of the creek, lower down, and in bluffs on Big Brown's

Creek, E. of Marietta. Thence southward, however, we find exhibited in

many localities on the Tombigbee Eiver, down nearly to the Monroe line, strata

of the same character as those just described, viz: consisting of alternating

layers of sand and.clay of variable thickness, from 0.1 of an inch to 2 inches,

and more. Such are the outcrops on the Tombigbee, near Fulton, from which

numerous mineral springs â€¢ flow, and also those at Van Buren; at the latter

place, there intervenes between the upper sandy portion and the mure claj-ey

beds below a thin ledge (1 to 2 inches) of fine grained, brownish aiam.nous

sandstone.
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(Sec. 3.) 

SECTION AT W .ARREN•S MILL, ITA W AMBA COUNTY. 

IFEETI CHARACTER OF STRATA. ~~ 
. . . . I . . . . . . . 40jW ooded hillside-Orange. Sand on top.· 7 . . . . 

41Y ello'Yish sand resembli':lg t~at commonly overlying the 
--. . . . . . . . , . lammated clays ; poss1bly m secondary place . 6 . . . . 
--. . 

4 Sand similar to the above, filled with compressed lignitized . . trunks, often covered with pyrites . 5 . . 
--

o--o I %I Lignite & nodules of brown hematite, in ferruginous matrix[ 4 

~ 51Dark colored, grceilish, sandy clay, with an irregular, 
~ twisted or nodular stratification. 3 
~ 

jU-2iYellowish-green sands, micaceous. 
--. • 1_: 

. . Thin layers of sandy, green, bluish, red or gray clay, 
6 interstratified with greenish sand. Lignitized trunks 1 . . with pyrites imbedded in the mass . 

The lignite found here is very much decomposed, so as to afford little hope of . 
identifyin-g the species of the trees. Not uncommonly there are found among 
the lignite rounded masses of fossil resin of a grayish yellow tint, with ba·nds 
.more orless translucent, resembling agate. It is very brittle, and wb,en rubbed 
emits a. faint aromatic odor. The latter, as well as the aspect of the material, 
strongly reminds one of hardened sweet gum or Styrax liquida. A portion·of 
a disc-shaped mass of this substance, which m:;igina.lly was about four inches in 
diameter by 1,% in thickness, was presented by Mr. J. C. Reinhart. 

The chara-Cteristic fat laminated clay does not occur in this section ; it appears, 
however, in the bed of the creek, lower down, and in bluffs on Big Brown's 
Creek. E. of Marietta. Thence southward, however, we find exhibited in 
many lo~lities on the Tombigbee Rivl'r, down nearly to the Monroe line. Htrst& 

of the s~e character as those just described, viz: consisting of alternating 
layers of sand and clay of variable thickness, from 0.1 of an inch to 2inches, 
:and more. Such are the outcrops on the Tombigbee, near Fulton, from which 
numerous mineral springs ·flow, and also those at Van Buren ; at the latter 
pla.ce, there intervenes between the upper 8andy portion and the llh.IIC dayey 
beds below a thin ledge (1 to 2 inches) of fine grained, brownish aium.nous 

.sandstone. 
R-5 
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106. I hare not observed any outcrops in N. E. Itawamba except those men-

tioned on^ackay/s Preek^Orange Sktid strata occtipythe ^urYaiiie ^together.

Gray or black laminated clays, however, with occasional hardpledges, and iron

pyrites, are struck in thejvells at depths vary ing from 30 to 60 feet all over the

region. On Bull Mountain Creek, however, there are numerous outcrops of* the

most characteristic kind, and on the dividing ridge between that creek "and th6

Tombigbee, S. E. of Van Buren, the bluish-gray laminated clay is common.Jboth

in outcrops and in wells.

While m'S/E. Itawamba the formation is pretty well and characteristically

developed, E. Monroe" is almost entirely covered with Orange Sand strata of

great thickness, inwnlch the lignitic clay strata of the Eutaw Group appear only

in rare ' and small patches, while wells generally terminate in clays of the

Orange Sand character. The only outcrops I am acquainted with in Monroe

county, E. of the Tomhigbee, lie between Weavers Creek and the Little Sipsje.

Outcrops of hlack, fetid, lignitic clay appear on hillsides, and even on a few

hilltops, on SS. 23, 24, and 19, T.. 12, R. 17 W., and are very generally struck in

wells in the region mentioned. In one of these, dug about 1 mile W. of the

Sipsie, in the last tier of sections of T. 12, a bed of lignite and iron pyrites was

struck, rendering the water offensiveâ€”as:is mostly the case where these clays

come jn contact with it

Along the-channel of the Tombigbee, however, We can trace the Eutaw Grptip

in&casiohal outcrops, into Lowndes county, and thence, through the bored

wells, into Alabama.

106., At Â©oulter's Ferry, on Old Town Creek (near jits confluence wi& .the,

Tombigbee), S* 34; T- 10, E. 7 E . , Monroe county, there is a bluff ateut 120

feetf high (from the water level), consisting of grayish-yellow, stratified, non-

effervescent sand, which has "caved off" in terraces down to the watery e4ge.

It is sharp, contains very, little mica, but a great many black particles (tourmaline?),

an<ii# occasionally cemented a little, ky a ferruginous cement. Not unfreqneht-

ly^smali lenticular masses and thin layers of gray laminated clay 'occur inthis

sand, which often impart to the latter a laminated structure discordant with tji$

stratification lines. On the W^hole of this fine exposure, however, not a trace

of fossil remains of any kind is to be seen.

Passing on westward Trom the ferry, for a mile, to Mr. Lisby's, S. 33, we

find the continuation of the ridge which forms the Coulter's Ferry bluff, capped,

with the Rotten Limestone of the prairies; and in the ravines of a branch

tributary to Old Town Creek, we obtain the following section:
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105. I have not obse"ed any outcrop& iil.N. E. Itawamba except those men
tioned ~~-~~~y!s pr~k-:--Pr!Qlge ~nd ·strata oootipy '.the- sutlf'~e '-iii together. 
Gray :Or black :la.minated.clays; however, witn OCCasional hard le(i~es, and' &on 
PYrites, a.re struck iifJ~(:.~~ii~ .at 'dep~b~ vary.u1g from. 30 to 60; f~~t, . all over.:the 
~n.·- 0~ B~i Mountain Creek, however, there are numerous ouwrops of· the 
mbst, cha.racteristic kind, 'tmd on· the dividing··ridge-· betweeri th~t creek ·and the 
Tombigbee, S. E. of Van Buren, the bluish-gray laminate<l clay _is_ !!.9D:un.p.Jl_both 
in outCrop8'iind in wells. 

:Wnile in·;g)E; tta:wamba the. fo.rm11tion .is pretty well a~d .characteristically 
developed, E." .Mori~' is' 'alniost entirely covered with Ora!lge f'and _ ~t~~t:a ~~ 
~at tb:ickness;iii'wliich the Iignftic ciay strata of the Eu~w Group a.p~ar o~iy 
in :rare ~ anil ' sniall· patches; while wells . generally' ter~inate . in Clays of the 
Or~nge Sand character. ·The ·only outcro.ps I' am acquainted with in ;Monroe 
county, E. of-the· Tomb!gbee, lie between Weaver~s Creek and th,e Littl~- ~iP.&i,e. 
Odtcr6ps of' bl~k, 'fetid, J_!g!litic c].ay appear on hillsfcies, · and ·ev.en on a. f~w 
hilltopS, ~n SS~ 23, 21:, and 19, T .. 12, R.17 W., a~d ar-e very generally s.truck in 
weUs in the regi6n mentione?- In ot;~e of these, . dug about i mile W. ·of.the 
Sipsie, in the la..c;;t tier of sections of T. 12! a l:>ed of lignite and iron pyritt>s was 
stiuck; rendering the water offensive-as :is mostly the case wbete the,se clays 
comeJJ;l contact with it. - . . . . 

.Along,the·:~h;tnnel Of the· Toin~igbee, however, we can trace the Eutaw Group 
in ~casiorial o~tc~op~;- into Lowii,d~s. ceu.nty, . !J.nd thence', through th~ bo~d 
wells, into .Alabama. ·- · · · - · . · . . 

'1.06., At ·e9Ulter's Ferry, on 'old -Tow~ Creek(nea_r jts confitienee with .the. 
TQmbigbee), ~t 34;- T. io,·;R: 7 E ·, Monroe co·unty, ther~ i~ ~bluff 'a~~t' i2o 
fet:ft' bigh .(rrom the water level), conslsting·o'r grayish-yellow, stratitiJa.:: ·n6~
eiterieacent sand, which bas. 11Caved off" in te:nlces do~n ~ th~ wa:te~· ~~~ 
It jj sharp,: contains >ery.little niica, but a great many bl~k particles (to'1,1rmalii;ie?)~ · 
ana is o'cca.sionally cemented a little, b); a ferruginou~ cen:i~n~. - Not U:nrt~~~Iit~ 
ly,:snialllenticlilar masses and tl~i~ laye~~ of'grny lamina.b:d: CI~i: c~cu"~ iti this : 
sa.nd, which often impart 'to·the l~ttet ~ la~i~a~4 str~cture dl~cordant ·with th,~ 
stratifica.tioii lines •. -oti 'the' whole of- this fin~ ~~posur~, .ho~ey~r, . oot a tiice 
of fussil ·rein:a.1~s tjf any :kind i~ to be se-en~; -: . . . . 

P~ing onwest\Vntd "frOm the · 're~ry, fo-r a tnile, . to, Mr. L~sby's, _S. 33~ we 
find the contilrut~.tion' of 'the ridge which fo~ms the Co~lter's Ftir~y pluff, d!.~ . · 
wiijl the Rotten Limestone :of th~ prai~·ies ; · ~~d in ~h~ ~vh;1es · 9f ·a -~~hCh . 
tributary' tO Old To'Wn ·ore~k, we obtain the following section: - ; '~ · 

r . ' - ' • . . ,· - . 

' .' :-~ • • I "~ 
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jjj a.-u :<â– /vk: c -; \ l i rk (Seel 4..) ; :â– :< J X*-<a w-i o i "j nOLFj&Qi

Â£E<?TION AT LISBY'S, SHOWING THE RELATIVE POSITION OF THIS

j c; ROTTEN LIMESTONE AND EUTAW GROppJ I \

CHARACTER OF STRATA.

Ill I

10

Rbjbtpn ^ jjimev^torie hilkopSj, withExogyia <x>:

1 5-costata, RadioI'i^F, etc. TheA lower ledge

statft,

idy'and

micaceous.

[Coulter's Ferry sandsj no^-effervesoent. â€¢ â€¢ iju | -*u

portion of the_ bed, large, round concretions (3 to!

diameter) of calcareous. non-fossiliferoiis '00

usually very hard, sometimes soft, .

> In! â€¢tnej jun

= ^ '^ 4 feet"

feet in

sandstone,

4.

3 Dairk colored, bluish, laminated .clay.

The laminated clay appears at the same level at which, a shojrt Jistance oflj

^jre see only sands; showing that on the. large, scale .as we'll.* as -on- the ,smaU,

tjresje deposits may be incontinuous, lenticular masses. I' '^

Tjhese outcrops are precisely analogous to those described by Tu$me*y (First

Report, p. 118 ff.) as occurring" at Finchs' Ferry, near Euta^v ;| sape in this,

tljiat'here as elsewhere in Mississippi/ these sands are; non? fossjlifexoi is.' 4

I lAlmile above Cotton Gin Port, at the ford, w^ find^ the Gouljer'if* ]?erry sa^3

outcropping in the bed of the river. At the place itself, on the river bank, the â€¢

laminated clay crops out twpieefc thick,:pyerlajd .jjy yellowish .-sand,;; b-: j ::IT

.,197. /Thence down to; Abe^een/.and so- far â–  knW, â€¢ from .Aberdefea^i

Barton,, on tÂ£e Tombigbee, the Tombigbee jSan^ (JrQupx5ccju{>ies the inverVhluffestt

The sands ancj ;claysj of the; Eutaw, Group arâ‚¬5,/how.eyer, struck In theJbdrgÂ£&

wells at Aberdeen, and (at depths corresponding; pxetty iacquratelyto a jdip-of j

25Jeet^"v7f per mile) in those at{fpikevalte an,d; BkuenalYistaJ, Chickasaw county

In some pf the.Aberdeen wells,.-a-bed of .white jpebbles8' feejtin thickness:haar/i

been found overlying a black, fetidj .lig^n^ tdii22$o

feet; pebbles are mentioned by Tupmey .as forming part of^^^thes^ostrata ia i

Alabama, also. The lenticular or wedge-shaped laminae of the clay are some-

times exceedingly troublesome, inuring, as their smoothness imparts to them

an uncontrollable tendency to slip sideways. â€¢â€¢ * I

,At Paxton bluff, we'find the-following section: - }
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'.': ,• ;- J.' l:.. .~4.:); .:: _i ) : ; .J..:'c' . • tJ >i ) ~~i.}Jf(j:,C,~ 

! I .. . - - , . ·- .. .. • 

t~T~: l::~n::sc~~h;;;:~s t~~tt~~ :~~'~!~;el&;:I::!c~e~ tT:J.~~::; ~ 
tp~ deposits may be incontinuous, lenticular masses. I 1 ·l ·-' · ~-

1 TP-ese outcrops are precisely analogous to tho~ de_~ribed ~~ ~u41m~y: <:r;:itst ~ 

~~t, 11~~ ~-s .~l~e'Yh~~~ !n ,,:D.;£i~_lli~~ip_pi_,: .th~e .B&~ds;~r~, ~Qn~_fo!-1silif~ s. · .' f. ~-
~Ijrt, p. ~18 ff.)as occurring · at Finchs' Ferry, near l!:uta"jv ;Ia &e in 1his, t ~ 

1-A\mile above Cotton Gm Port, at the ford, w.e.:find• the -Coul{er'~ e:rrY .~ l 
o~tcropp~g i~ th._e bed of tll..~ .. ti~er. . At the place itself, on th'e rive bank, thf '. 
lamina.t~d .c~ay: ,crop~ aut. twq Jee_A ~b,ick;,: ox,~rlai!:Lby -y~Uovdsn; sand.:; b, : J · ·; ~ : i' 

.~lgi .. c'.rh~nge ~owp ,to; fb_~~qee~; :ami ~o<f~r .as.~ k1;1&w, >Jmni·. Aberdet'ln:tOti 
B!:lJ:to,~IJ Ol;l· ~l;le T9~~ig~, th.e '+9¥1big~e !Sa:Q.q G.rQup;Q<;e,upies tbe·tiv.ei.-bkt:fkn 
T4~ ,SfloD-gS . ~u;g. : cla..:~\ft of. t_~~~ ~p~w. GrQup l!or.~rhow.ev.e:r., :struck .1n.. tlle.~:i · ·· 
wells at Aberdeen, and (at depths corresponding: p_r~tty,:ac~.9ta:tely. to a '.dip;of:, 
2~J~t·;"o/'.~ _per mil~.)}n t~ose a.~J>:i~v~J~ ~~d; '&ueP$-!'V,is.t~t,· Chickasaw county. 
I~ ,S()Q}~ p( th~ :'*berd_ee}l wells,~ a.,b~q f!Lw.:Qit~ JiM:!bblea; s· fce.t'in thic}iness'b8s:! 
been fo.u11d ov~rlyi11g It blac~; fe;tid1 Jigpjtjc :n:.~s,: at .' the_deptli ,of;2l'Z .tb!l220o 
fe~ ; -~bbles ar~ me.ntioned by 'i'u.om~y _as formibg ·part of:t~esiL stiata.jn i 
.A.iab~m~; ~lso. The ~~~ticular or wedge-sha-ped laminre of the clay are ~ 
times exceedingly troublesome: in 'boring, as their smoothries8 1impN'ts to Ule~ 
a.n .unc~ntrollabll:l tend(lDCY, to slip pi~e~ays. 

-,At ;Barton bluff, we.nnd the foll~wipg section :· . · . 
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'(Sec. 5.)

SEQTIC*[ OF CRETACEOUS STRATA AT BARTON, LOWNDES CO.

00

i

g

1

CHARACTER OF STRATA.

i

%

- i ; - -

Calcareous sand, micaceous, with oysters, Inoceramus,

..Janira quinquecostata, Placuna scabra, etc.

15

6

m-

Indurate ledge, with Inocerami.

5

6

Calcareous sand, as above.

.4

\ i i

â€¢â€¢ i i

Indurate ledge, a calcareous conglomerate of sand and

shark's teeth and jaws, partly water-worn. Also, black

concretionary pebbles.

1

6

3

ft Â»r â€¢â– â–  â€¢

Calcareous sand, as above.

3

2

v..-

â€¢ Â«

Gray and reddish laminated clay, interstratified with

greenish sand.

4

1

The' prodigious number of shark's teeth and fragments of shark's jaws found

m the lower indurate ledge (belonging to the Tombigbee Sand Group) is a

remarkable feature of this outcrop. The lowest stratum is lithologically undis-

tinguishaUe from the same at Warren's mill (IT 104, Sec. 3), but contains only

ofcscure traces of lignitic matter.

I am not aware that the Eutaw Group is exhibited in any outcrop S. of this,

in Mississippi, . At Columbus, it is struck after passing through about 100 feet

of sands more or less micaceous and calcareous; the borings show the material

fa consistof layers of bluish or gray, and reddish clay, interstratified with sand.

,!' II. THE TOMBIGBEE SAND GROUP.

108. The surface of the territory occupied by this group (indi-

cated on the map by the dark green tint) is generally characterized

by sandy hills, capped with the Orange Sand strata. We there-

fore perceive quite a sudden change in pasbh-g westward from it to

the territory of the Rotten Limestone, \uih gently undulating
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(Sec. 5.) 
. . 

SEOTION OF CRETACEOUS STRAT-A AT BARTON, LOWNDES CO. 

CHARACTER OF STRATA • 

. ! 
l-'1-!"' ...... --:1-1---------------------.. 1 ; . . 

;,~- ; ·ii ~· : • .. * 
• ' . 1 ~ . . -~ . 

·}~~.W.\\ ~~i:_i~ -/~~:·; ' l5 -
J :·.r.: . ··:. 

Calcareous sand, micaceous, with oysters, Inoeeramus, 
.Janira quinquecostata, Placuna scabra, etc. 6 . 
' . 

. · ... ~i-1:;~~ : 
· lit!·:~;;! ~it· ~··' 't~< f Tr-·6jlndurate ledge, with Inocerami. I· 5 . 

. i~ . ··,.· - . ------:------'---: 
; i ~ 6 Calcareous sand, as above. . 4 . 
! 
i .~ ... ~ 
i 

[~· f f · !Indurate ledge, a calcareous conglomerate of sand and 
1.:.-------i l 6j shark's teeth and jaws, partly water-worn. Also, black 3 

,j I .. J -· . J . concretionary pebbles. 

~~~,i-:-~-.. ~-~-:-+-31~us-s-.&n-~-M--a_oo_v_e-.--------------------:-: 

: : ;-;;-: .. r G':e-:1! =~ laminated cl&y, inlen;tmlified with ~ 
'l'he· prodigious number of shark's teeth and fragments of shark's jaws found 

ia Ulelo'w.er indurate ledge (belonging to the Tombigbee Sand Group) is a . 
~emarkaNe feature of ·this outcrop.· The lowest. stratum is lithologically undi&
tiDgubihl!Ne ff9m the Sa.me at ·warren•s mill (1!'104, Sec. 3), but contains only 
~~re·traoes of ligni* matter. · · 
..... I ~.~ aware that the Eutaw Group is exhibited in any outcrop S. of tb~ 
in M~ippL . At Columbus,: it is struck after paSsing through about 100 feet 
of sands more or less micaceous and calcareous ; the borings show the material 
~ eonsist.of layers of bluish or gray, and reddish clay, interstratified with sand. 

II. THE TOMBIGBEE SAND GROUP. 

108. The l"Urface of the territory occupied hy this group (indi
cated on the map by·the dark green tint) is generally cha'racterized 
by sandy hills, capped with tl1e Orange Saud strata. We there
fore per~ei-re quite a sudden change in pas~il ·g we: tward from it to 
the territory of. the Rotten Lime8tone, "ith gently uuduluting 
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T109] TOMBIGBEB SAND GROFP. ftfl

surface and heavy soils; while towards the territory of the

Eutaw Group little difference is noticable, beyond that in the well

waters. ...

The prevalent and characteristic material of this Group, as has

been stated, is a fine-grained micaceous sand, more or less /calca-

reous, usually of a greenish tint, but not unfrequently gray, bluish,

black, yellowish and sometimes even orange red. Clays and noa-

calcareous (as also at times non-micaceous) sands are also found,

although generally they are only subordinate to the characteristic â€¢

greenish sand, which is the exclusive material in the southerly j

region of development, in S. Monroe, and Lowndes. In N, Tisho- \

mingo, there is a considerable variety of materials, among which \

bluish black clayey sands or sandy clays, and ^1^^'V^i^fetedkt

with blue and yellow (frequently non-effervescent, 'but alwajpfi

strongly micaceous) are prominent. In S< Tishomingo^bowfcyer,-1

on the waters of Big Brown's Creek, the materials are undisfia-?

guishable from those prevailing in Lowndes county, like which:

they contain indurate ledges at short intervals. V!

Near to the edge of the Rotten Limestone, however, and paijtia- i

ularly where they immediately underlie the latter, these sands &re;

mostly loose and water-bearing, and light colored. In Itawamba*'

outcrops of their strata are scarce, their presence being; recognized"

chiefly in wells; from Aberdeen down to several miles below

Columbus, however, it forms the main mass of the river bluffs.

The greenish tint is imparted to these sands not by greensand grains, as'is the

case in the marls of the Ripley Group, but is caused by a greenish incrustatkxa *

covering thinly a portion of the quartz grains. "Whether or not this incrastst- J

tion is of a glauconitic nature, I hive thus far been unable to determine,'

109. Beginning at the north, in T. 1, R 9 E., Tishomingo county,- we obca- Â«

sionally find in the (dug) wells a black, fetid, micaceous, non-effervesVeht"ciJayfigp *

sand, while natural outcrops scarcely occur; the same is the case in T. â– 

9 E., and the adjoining portions of T. 2, K. 8 E.â€”a hilly, sandy region, thinly

settled, except along the water courses ; the surface of which is covered witib

Orange Sand strata, beneath which, at depths varying, from 4 to tbe'

cretaceous strata are struck. It is in this region particularly that-the- denuda-

tion which the latter have experienced, previous to the deposition of the present â– 

surface materials, becomes very apparent, from the fact that the dark cokwed =â€¢

sands are struck at the same average depth on the hilltops as on iheihilkute.: *

This condition of things is abundantly illustrated in the R. R*cuts oi- the regiori^

a section of one of which, on Harris'contract, S. 3, T. 3, R. 9 E., fhas beca ,

given in connexion with the Orange Sand formation (H39, Diagram Ko* 2)*
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TOMBIGBEE BAND GRO'S'P. 

surface and heavy soils ; while towards the territory or the 
Eutaw Group little difference is noticable, beyond that in the well 
waters. 

The prevalent and characteristic material of this · Gro~p, ,:~ has 
been stated, is a fine-grained micaceous sand, more or less ·calca
reous, usually of a greenish tint, but not unfrequently gray, bluish, 
black, yellowish and sometimes even orange red. Clays and non-
calcareous (as also at times non-micaceous) ·sands are also.fouiuJ, 
although generally they are only subordinate to the characteristic~ 
greenish sand, which is the exclusive material in the southeriJ j 
region of development, in S. Monroe, and Lowndes. In N. Tisho- : 
mingo, there is a consider:;t.ble variety of materials, among whiet& : 
bluish black clayey sands or sandy. clays, and .sand-&c'V~,l'~r· 
with blue and· yellow · (frequently non-effervescent, ;but ~lwaj~ { 
strongly micaceous) are prominent. In s; TishoiD;in~?.'th..<rt! .. ~Ter-;· ~ 
on the waters of Big Brown's Creek, the materials are: undia~D- · i 
guishable from those prevailing in Lowndes county,like whic~ \ 
they contain indurate ledges at short· interYals. : ,l ; 

Near to the edge of the Rotten Limestone, howe~er; and pa"tlio- ·; 
ularly where they immediately underlie the latter, these sands;~re ; 
mostly loose and water-bearing, and light colored. . In Ita.waoiba, ; 
outcrops of their strata are scarce, the_ir presence being reoogn\Zed ~ 

. ehiefly in wells; from Aberdeen down to several miles below 
Columbus, however, it forms the main -mass of the river bhi:trs. 

The greenish tint is imparted t() these sands not by greensand grain.S, aif'is the 
e:ase in the marls of the Ripley Group, but is caused by a greenish in~ru~tatioa ' 
covering thinly a portion of the quartz grains. Whether or not this incrust~.- · 
ti()n is of a glauconitic nature, I hwe thus far been unable to determine.' 

109. Beginning at the north, in T. 1, R 9 E., Tishomingo county;· we oee.. · • 
siona.lly find in the (dug) wells a black, fetid, micaceous, non-effervesce:ilt ·cla.~ · i 
sand, while natural outcrops scarcely occur; the same is the case. in T:2. ·ll -' 
9 E., and the adjoining portions of T. 2, R. 8 E.-a hilly, sandy region, thinly '' 
settled, except along the water courses ; the surface of which is covered w~ 
Orange Sand strata., beneath which, at depths varying. frQm 4 to 20·.(~; tile · 
cretaceous strata are struck. It is in this region particulttrly tbat··th~ OOnuda
tion which the latter have experienced, previous ·to the deposition of the p~ ' 
surface materials, becomes very apparent, from the fact that lhe.dark c~loncl· : 
sands are struck at the same average depth on the hillwps as on thethiikideto ; • · 
This condition 9f things is abundantly illustrated in the R. R:-cuts of,.the regioli,' · 
& section of one of which, on Harris' contract, S . . 3, T. 3, R. 9 E.~•bas' beea . 
given in conneetion with the Orange Sa.nd formati<m ('!f39, Diagram No.2) .. 
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'*foie black, micaceous sandy clay forming the subterranean hills, is generally

f^u^d ^rki^b^:xn|ca^ous. sands yame^te^d with blue an$ yelfoW spptSj which,

a|e^ome^m'es Â§tra^ifjed inconformablj, as. srhown in th^ figure, and then pass,

impercepiiblj mÂ§& the overlying" Orange Sand; at others they are obviously in

their original nlace, conformably stratified, with an occasional ledge of dark'

o^tel&CPdl^v^ â€¢hiuAteft -in the 's'ec^on'gireh'bilow,:' ffoW a hillside^ cut lon,

B^%contract, a 33^ 03. 3; K,:9 E.; â–  1 f > â€¢' > ^ ^ tl v -!.

s|qi,ii)F a^'b^l^s c^traot^ m. & C, E. B?> TISHOMINGO .CO.}

-v J - ^ J - <

till

a ' . , <. j ' - . . . .' .â€¢ â€¢ -â€¢â€¢ ^ â€¢

- .

0

5 . , . CHARACTEE OF ST^ArTA.,*., f , -

r< 'â–  â€¢ 1 ; â–  '-i > = -t ,

r , . . . ( , r ...

C" â– 

BJu6 ; s&ncl ^iÂ£h 7 yellow streaks,; â€¢ horizontally; stratified

\ containing large nodules ^cojqapQsed .of onany ferrugiu-

f- 6us: layers, 'With1-a ''nUcleus^pf ^ayr'sanl^toiie inrt^e

.J,rcentre; often cont^mingpretapeousfossils.' > '*

20(,

â–  r ...". . * -r

';,{ â– 

Q Blackj sandy, micaceous clay. ; ;1 > :,

3

Â«i'= â– '. â€¢

Bluish and .whitish^and with yello w streaks, with* several

ledges of ferruginous sandstone., Alsp% ferruginous

!; 'Kodule^KsimiIar to]the 'above. Gratification horizdntal:

'3 r

25

â– 2

1*4$$IU\% ft*

â–  â– j "t

11'- /â€¢ Y; :| 0:'* v'!". â€¢ ) V' ';; """ -i â€¢â€¢â€¢ â–  ;'7

! f\l .*

i ,

, â€¢ -. v.

< Black sandy micaceorus clay. Bottom of cut.

1

IPhej&oduies mentioned abbve^ and also occurring: in the variegated sand of *

Biftg. N^i ^ 41$-sometimes- several feet.in length by 12 to 18 inches diameter. The'

gag^afe^ nuoleusi w^bich itsel^is generally filled With loose sand', is' often quite

tn^g^i|^nt;ex)ttpar^ 'With^ rjnds of ferruginous cement which;

â– iiQ^&e it.: Tbi^^fo^Ujs it contains are poorly preserved; fiugments; of a. Qailidnasshi

an AvictdM t: and' Qervillia w&rQ recognized amongi them. The black micaceous'

Â«na#s:is pooi; }afpÂ«su^alsb; those pccuiiingarogenerally;pyritizeid nuclei, amon^

fo^Jfrm&fai&nradi, and a Siliquarid. Thelaborers in the cuis were sometimes â€¢

fiei^li^ty/^ffeotwi by lihe fetid eidialations of $he "black dirt,,? while working m

-toolkit tnjh.:i \'j v.-. ( . ;^ .'^ ':- â€¢> â–  Â« â€¢ !. -; :â€¢ :â€¢ --: 'â€¢'

Jt^Ou iSaads similar to those overlying the black strata here, are found in weils

W4^i^pgÂ« on yellow Qreek waters, in) T.s 3, E, 8 and R. ^ E* On S. 29, T. Bt }

&4>I5lfe?ia> sititotf^inejwas said to have been disobvereo', not many years ago, in >

tfasjfieada^dspwiiefrÂ©' they form the bed ofarcroekk It appears that the prbprietorof5

4hfe;iftndV iHshing to sellJ out, tried to( enhance ity- value by shooting granulated:'

Â«IUftlVÂ»fr(^to6in%>inta^thebank.' rThe trick did not ^take" well, however, ahd^KÂ¥

fl^Otor ^Hitetry; >sfcorfcly after. Frauds; 6f a ^similar character have 'â– 'Weft1'

^aa^idl^BWioic^d by;$ti^ihgjininersj in E. ^Tishomingo*; usually, hdwereÂ«|a
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(4he black, mi~us s~bai ~Ut/•i;~O:in~ \h~ ~ sdbt~~nean hills, is geJe~i}' 
. ;md ,Y.fr~~4·Wi ~-~cay,~ps ~!U1ds ,y~!fie~~li . ,iWi~h,::biM~ at?4 ye]Jo'f ~ppts; whi,chi · 
_ ;~ tf~ll}~%~1~ ~~~'iqeli.J~~~fq~r,n~b~~~ 8f. ~how~. in-,th~ pg~~· . ~nd t?e~ p~. 
unpetcept1bfy m~ the over1yu1g Orange Sand ; at others tbey are obviously 1~. 
their original I?~~ 1~~~orll1~~1J~ str~ti~~d, ,with _ap. ~i<?nat ledge .i{da!k' 
ciiolea£lclv/~as illli.Sfulat~'ll fiil' the . section 'gh•en ·beto*-, ; ffuin' a 'hillsid~ cut 1on. 
Be.U"s •oontrae~·si 33/.D. ~; &.:9 E; -· -· · ·: : ' r · : .- · ' : · < , : ·, · · > '. : : 

A . ~ r i . I . . ,. .. ·rr . : . ; .··~ ..... "l, i : ~ : I : · 'I". 
t" ';v <' , ·," ' r; '.' · · (Sec. 6~) 

s~t¢~;A~~}~E~i.·s.'99l{~R.i.ci, it ~:c.: R! ~·: Tr~rio~rN~/;~~: ; 
..... . · , : . , 
• .' ' •• f 0 

. CHARACTER OF S'I:RA,TA.: 
. , ! . ' ' ~ • • .. • ' • ' 

· .. ·. 
I ' • 

, , . 
0 . z ' 

• I • , ; 

t_:,i. ' -.'l \ •• · ;r: .; ~t~~·;~nq; With ·l j'ellOWi stre\J.ks/Jiorizontall~ : strati:Qed, : 
;,_:., , ·: .. __ .20 ·' : ~~~~~!l~_g ,lar~e.~qules .<;.9D:l?oi~~? .. of ,nl!l-J?Y :ferru~iP: ·4 ; 
J:J?_:~--9:~. 1'1 • • · • <>us lay~i'Sr w1th -a nucleus .. ~f grar sa.n(J.stone m, tJ'!e, . 

~irL·::ill ~ _ .~ ;,! t . :·cnntre; . _ oftencon~ining pretapeous~ fossjls,; .: ··: : •· · . i 

:';.~=-~v-: : ; ·: ~)'~ 1iQ'ii~~: ;.~n~~, :~ic~c~0~s: ~~~Y· .. . : _.. , ' ·:. .. ,3 
:!.' ".:: :,!.! .) . · ··l·<·· · ···· '· ' . , :·' ' '. " 

:: '· ~::~~ •I : ~. • . i.j.: ·,:l~iu~~ ~n~ .whiti:~~~~nd with·;~no;w streaks, wit~ sev~r3; ... '; 
. · : . ·''k r 25~ led~s o( ~errugrp.ous llan~stoAe·\ AI~, fez:r_uginous -~ 
: ·. ~!~!~ fi. s • ._: ~. ~ .: · 'no~ul~'ai~ila.r -to:tlie 'a~v~. ~tratific~tion'_ ~orizo~t~l~ · · ··. 
• · 'ikli.~~ •• ·;! ·r· , "' · .. : ' I ,-_ . : ·. ' J , . . • . . • ' ' •. u ·'1 " ~ ~ . I , , " ~ ~ .. 

.. c ~ - '' I . ' . I . ' • l 

·:f,~ · :: ,', b ~ ~-i~f· ~a~4(~i¢~~~~~~liiy. · .Bot~mof ~ut. · . 1 

N :OOd.ules m!entioned abOve; ·and also -~ntrlng· in the variegated sand ~f ' 
Diag. ~i ~~ -~ so~etiriles·.several feet:in bm:gth by 12 ·:to ·18 :inches diamet~r. ·The. i 
~-nud&nsl :wi;li~h itl;elf:i~ g._enerally fiHed 'With lqose siuid~ :is ' often ·.quite 
iuM~~t:~~ed, ,wit~the: numero,u.S r~ds : o~ .ferruginous 'cement whieh ' 
in~ if·: Tix~'(~ it Oli)ntaius ~re .pQ.Orly pteser:ved; fragment~!~: of a.. Oalliand8sa; 
an .Avicm..J and··Gertlillia were · reeognized among! them~ :The black m:icacoous · : . 
. m•cis po:ot;'i.D..f!)BSil.s:alsO j . ·those pceuiTing iir6-~rierally ;pyritized nuclei, among 
~~f'mitkdlJnradi; and~- Siliquarid. ·T·he laborers in the cuts 'were sometimes . : 
ae~t~tfooted. · by'the:fetid exhida.~ions of'~he "black dirt,'' while working.'m ' 
il.-ttLr:Jt ,ru1~: ; ·: -~_:., :· ·. ·., . · ; :· -- ' ·. ~ ,·; .-... ·, ). · : · ; · .. . · · ,'_ . . . ·, ; : .... ·.; 

. tjo. JS.anda similar to· those overlying f;he black strata here, are found in weils 
~~~on.YelloW:Qree¥.: waters, .im ':£',; 3.,'R. 811md R. 9 E: Ori. S. 29, T. S; ;. 
& ... I~;~~~~:Lmi~'was said ,to: ·have been disoovereU, not many years ago, in :• 
~.aq,ds~J'whm they· form the :bed oflll: cteek• lt'appea-rn that tbe proprietor-or'; 
l~d,.ltishi.Dg~.s~lb ·oU.ti tried· to, 'enha.~Q{! i~~va.ltte by·sl:loethig · granlilaW: 
iti6~;fr~oobins,;into-tJl&.bt!ink: ~ The tH~k:'did n-ot· ~ke":wen; however, lindih& : 
&&\kct~J.e< !!Mtntry; ·>shortly ~a.fter;· ·. Fra.uds:. ·or a·· :similar· chabe'tcr: ·iui.\;e -. bOOii L' 

ep•IdiF'~c6d J>)".'stt;OUing.~biers; in .E. fl'ishoxnhigo:; ·usuaJiyt~hOwete~ -'l-
; .. (~~ ;O >~ ·~ 1 ·:.: . . · :I ~- :.c·;: .. i~) ;'e: ~ . ; : r: ::. L : .. >i -~- - ,< ·:· · · ~ =· !": . : : : . . :: • :: :- ~·: : · ... ~ _:_r • : : t'· ~< .1 
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based upon the presence of iron pyrites; It was in the same formation, but

mainly in. the black micaceous sand, that several Georgia miners sunk a shaft

near Mr. Odum's, S. E. of Jacinto, S. 29, T. 4,R.9 E.; after finding a great deal

of iron pyrites, at 60 feet they struck yellow sand (belonging, perhaps, to the

Eutaw Group), and abandoned the "mine." . '.L;

The following sectionj from a cut on Polk's contract, Mobile & Ohio R. R.

(about S. 36, T. 2, R. 7 E.,: near the crossing of the Farmington and Danville

road) furnishes an example of the variety of materials sometimes found in the

strata of this group:

.. ; (Sec. 7.) â€¢

SECTION FROM POLK'S CONTRACT, ON MOBILE & OHIO R. R.Â§

TISHOMINGO COUNTY.

CHARACTER OF STRATA.

3 White, stiff calcareous clay, with Exogyra, and Gryphaea

to'

4 mutabilis.

8 Orange colored sand, with tubular ^concretions, resembling

to]

12i Orange Sand. No fossils found.

3 Blue, clayey, micaceous sand, with Venilla, Cu.cullaea, etc.

3 Bright green, fossiliferous sand. Bottom of cut.

The materials underlying No. 4, (the equivalent of the Rotten Limestone),v

are hon-effervescent. 'The stratification in the cut is very irregular, from tne

great variations in the thickness of the strata. Numerous beautifully preserved 4

nuclei (interior casts) of bivalve shells have been found in excavating this cut,

but very few have come into my possession. Among those seen, Venilla

Oohradtf (Jrassatella, Trigonia, Cdrdium and Cucullaea were conspicuous.,

Sharks teeth, those of Mosasaurus, and an impression of a fish, haVe been

found^here, but in, which stratum I was unable to ascertain. ;. ., ..

111. At Jacinto, highly micaceous, black clayey sand is struck in most wells,

at djepChs Varying; ftom 10 to 15 feet, its thjckness being; 7 to 8 feet; then light

colored sands witn freestone water. In the public well, however, a ledge bf

indurate, limy sandstone was struck at 40 feet.-â€”The same phenomena obtain,

with little changes, all over T. 3, RR. 8 and ^E.; N. E., and westward of Jacinto,

the hilly surface is occupied by Orange Sand of greater or less thickness, ,

. Tfete sanie dark colored micaceous material, more or less cafcarediisj >n&;

wit&ote^ on the M. & 0. R. R.> on King's Creek, 8. 26, T. 4
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based: UJl<?n the :presence of, iron . pyrites; It wa.S in the ·same. forinati()n, 'but 
m!l-inly ip. the black micaceous sand, that several Georgia · miners sunk a. sha.ft 
nea~~Mr. Odum's, S~ E. of .:[aci~to, S. 29, T. 4, R. 9 E.; after finding a great' deal 
of irQn pyrites, · at 60 feet they ~;truck yellow sand (belonging, perhaps, to the 
Eutaw Group), and abandop.ed .the "mine:" 

The following section; front a· cut on Polk's contract, }IJ:obile & Ohio R. R.; 
(about S: 36, T. 2, R 7 ~., : near the crossing of the Farmington and Danville 
road) furnishes an example of the variety of materials sometimes found in the 
strata of this group : · 

~ (Sec. 7.) · 
.. - . 

SECTION FROM POLK'S CONTRACT, ON MOBILE & . OHIO R. R.~ 
TISHOMINGO COUNTY. 

CHARACTER OF STRATA. 

--=--=-1 3
1

1White, stiff calc~reous clay, with Exogy.ra, ~d Gryph~a. 
· "" Ito , 4 : 
' __ '-"__ 4

1 
mutabilis. . 

--.--,-. -----_------~ ,. I . .I 
" . • • -1 . "• · : 1 I 

• • 8
1
0range colored sa.nd, with tubular •concretions, :resembling ' 

• to' 3 
. 121 Orange Sand. No fossils found. I . . . . . .... 

. - . -,------·-- ,~ 

. C . 3 Blue, clayey, micaceous sand, with Venilla, Cu.cullrea, etc. t 2 i 

___ ( ~-· ----:-----. ~I .· . . I . . , . . , 
··· 8 3 Bright green, fossiliferous sand. Bottom ot cut: 1 I . 
The mate:z:ials unde.rlying No~ 4, (the equivalent of the Rotten LiD;leStQne),._ 

ai'.e hon-efferveseent.: · The stratification in the cut is very irregular, from the : 
great ~.ariations in the thi6kness. of the strata. Numerous. beautifully preS6rved _ 
nucle~ (interior casts) of bivalve · shell~ have ~en found in excavating this cu~: 
but . ~-e~y few have come into my possession~ Amo:ilg those · seen, .Yen~ll~. 
Oon:raai,~' :Orassatella, Trigonia, Cardium and OuCulla~a· wer~ con.spk,~oi:i~ : 
SharkS ·teeth, those of Mo3a8aurzta, and an impression of a · fish,".h&ve i:>OOil'' 
found, here, but in. which stratum I wa$ unable to ascertain.' , .. . __ .. __ . .. · ·: 

111. ~ .At .T~cinto,highiy illicaceous; bta.ek · ~Iayey sa~d i~ struck iD moe~ ~ell~-· 
atd~pthS tarying fi:om 10 to i5 feet, its th,ick!less beillg ? tO 8 .feet L_the~ lig~f 
colo~~cfs~ticis ~ith.·· '·freestone wate~ . . In .the· publi~ w'ell,. bowev~r, a.ledg~ '(,t . 
indtib.&;;iitriy .. Sa.n'd~toile ~as· st~ck at 40 feet . ..,..:. The ~e phen(>Ine&C;oh~i¥.' _ 
with'1{tti~ cha.Ilgil~~ '~Uover '1.'~ _3, RR. 8 and f) E.; N. E.1 ~ndwestwaroofJa;c:i~tO~ r 
the ~iUHf ~ur~~. ~ o:ccup}~~ .~1 Ot_ang~ San"d of greater. 'or_less"thic~ ;:·.,. :. -, :;~ 

. The ~xije· dark · Qbl(>red. mica.eeou8 material; . more ·or .less . cakareo~st .,~n,<l , 
wi~;·~bi;dhte:Ca8w;·Occilts 6ntbe.·M. & . o. R. R.~· on King>s"'Credk; s. 26. ; T. '4 · 

· . . , . ,,. . . --
Di gitf zed by 

UNIVERSITY OF MICHIG N 
Original from 

UNIVERSITY OF MICHIG N 



72

GEOLOGICAL REPORT.

K. 7 E., and in dug weiis on S. 33, T. 4, R> 9 E., on the heads of Little Brown's

Creek. Further S., however, as well in the middle of the belt, on Big Brown's

Creek, the character of the material changes more and more to that of the

eommon greenish micaceous sand, which further S.! alone characterizes the

group. It is thus at Boyer's mill (about S." 27, T. 5^ R. 7 E.), where the

material could hardly be distinguished from that of the Columbus bluff; and at

Hare's mill on Big Brown's Creek, S. 10, T. 5, R. 8 E., where we obtain the

following section:

(Sec. 8.)

SECTION AT HARE'S MILL, BIO BROWN'S CREEK, TISHOMINGO CO.

INCHES.

FEET.

CHABACTER OF STRATA.

6

14

Grayish-yellow, micaceous, loose, non-effervescent

sand; fossils in the middle 5 feet.

â€¢ â€¢

4

â€¢ o

â€¢ o

'. 1 1 1

Greenish sandstone, with Exogyra and Indce-

ramus.

1

3

â€¢ *

â€¢ o

Greenish, micaceous, coherent, effervescent sand,

with Inoceramus, Placuna scabra, &c.

â€¢ Â»

2

15

1 1 1

1 1 1

Greenish sandstone, with Exogyra and Inoce-

ramus.

1

1

1

Ledge No. 1 of this section forms the bed of the creek here, and for some

distance around the same appears in the branches. On S. 30, T. 4, R. 9 B.%

about 4 miles N. E. of the locality just mentioned, on a very high ridge, we find

a ledge 18 inches thick, of black micaceous clay, containing cretaceous fossils,

underlaid by the non-effervescent sands of stratum No. 4 of the above section,

overlaid by 6 feet of reddish sandy clay, and blue sand.â€”The sand in question

forms the main mass of the ridge, and the section recalls to mind that given

above from Bell's contract (IT 109, Sec. 6).

Sections similar to that at Hare's mill, frequently occur on the waters of Big

Brown's Creek, down to the Itawamba line, both in wells and on the bluffs of

streams, which very commonly flow on the indurate ledges of greenish

calcareous sand. On S. 8, T. 6, R. 8 E., a section of about 60 feet occurs on a

washed hillside, where large blocks of the greenish micaceous sandstone are seen.

112. On Okalilly Creek near Carrollville, S. 22, T. 6, R. 6 E., there is a bluff

30 feet high, the lowest 20 of which exhibit the cretaceous strata, to-wit; 6

feet of blue and yellowish, non-effervescent, micaceous sand, forming the bed of

the creek, overlaid by about 14 feet of whitish calcareous strata stocked wit-4
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:R. 7 E.,. and in dug wells on S. 33, T. 4, R. ~ . E., on the heads of Little Brown's 
Creek. ·Further S., however, as well in the middle ofthe belt, on Big Brown's 
Creek, the character of the mater~;ll changes more and more to that of the 
eommon greenish micaceous sand, which further S/ alone characterize~~ the 
group. It is thus at Boyer's mill (about S."' 27, T. 5; R . . 7 E.), where the 
IQaterial could hardly be distinguished from that of the Columbus bluff; and at 
Hare's millon Big Brown's Creek, S. 10, T. 5, R. 8 E., where we obtain the 
lollowing section : 

(Sec. 8.) 

SECTION A~ HARE'S MILL, BIG BROWN'S CREEK, TISHOMINGO CO. 

~ I 8 I ~ I ~ ~ ~ CHARACTER OF STRATA. 
~ z ... . . I . . . . 14 Grayish-yellow, micaceous, loose, non-effervescent 

""' sand ; fossils in the middle 5 feet. 4 ......, 
• . . . . . 

I I I I I I 11 
j Greenish sandstone, with Exogyra and Indce-~ 

ramus. . 3 

• . 
· Greenish, micaceous, coherent, effervescent sand, I . . . . 2 ""' 15 with Inoceramus, Placuna scabra, &c. -.,., . . . . I I . . 

I I I I 11 Greenish sandstone, with Exogyra and Inoce-1 1 ramus. · 1 
I I 

Ledge No. 1 of this section forms the bed of the creek here, and for some 
distance around the same appears in the branches. On S. 30, T. 4, R. 9 E .• 
about 4: miles N. E. of the locality just mentioned, on a very high ridge, we find 
a ledge 18 inches thick, of black micaceous clay, con:taining cretaceous fossils, 
underlaid by the non-effervescent sands of stratum No. 4: of the above section, 
CJVerlaid by 6 feet of reddish sandy clay, and bl_1~e sand.-The sand in question 
forms the main mass of the ridge, and the section recalls to mind that give~ 
above from Bell's contract ('!Tl09, Sec. 6). 

Sections similar to that at Hare's mill, frequently occur on the waters of Big 
Brown's Creek, down to the Itawamba line, both in wells and on the bluffs of 
streams, which very commonly flow on the indurate ledges of greenish 
ealcareous sand. On S. 8, T. 6, R. 8 E., a section of about 60 feet occurs on a 
'W:ashed hillside, ~here large blocks of the ~enish micaceous sandstone are. seen. · 

''-Il2. On Okalilly Creek near Carroll ville, S. 22, T. 6, R. 6 E., there is a ~luff 
30 feet high, the lowest 20 of which e~pibit the cretaceous strata., to-wit : 6 
ilet of blue and yellowish, non-effervescent, micaceous sand, formi~the bed,of 
Ula creek, overlaid by about 14 feet of whitish calcareous strata stOcked wit4 
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oysters and other fossils of the Eotten Limestone; the material in the lower

portion being rather sandy, but passing over by degrees into the Eotten Lime-

stone aboveâ€”none of which is seen E. of Carrollville.

113. The formations in N. W. Itawamba, I have but partially examined, and

am not therefore certain of the line given there. The Rotten Limestone appears

some distance E. of Guntown Station on the M. & 0. R. E., and seems to

touch 20 Mile Creek; at G-untown, nothing but the limestone is seen in either

cuts or wells. E. of Richmond, on the Fulton road, on the waters of the Bogue

Eucaby, and eastward of the same, strongly micaceous sands appear in the wells,

which at first have limy water, but the less so as we approach the Tombigbee.

Near Borland P. 0. (Squire Connel's, S. 18, T. 11, R. 8 E.), bluish micaceous

sand, sometimes cemented into a soft sandstone, is found in wells and beds of

creeks. A few miles westward, however, the heavy "beeswax hommock" soils

of the Rotten Limestone appear on the higher ridges, and shortly after, the latter

itself is struck in wells and outcrops. At Coulter's Ferry (IT 106, Sec. 4), the

Tombigbee Sands are sparingly represented by a few feet of micaceous material

underlying the Rotten Limestone ; and between this and Aberdeen, micaceous

sand is struck in wells on the W. bank of the river, after passing through the

Rotten Limestone.

Near Aberdeen, we find the stratum finely developed in a bluff on the Tom-

bigbee river, on Dr. Tindall's land:

(Sec. 9.)

SECTION ON THE TOMBIGBEE, AT DR. TINDALL'S, NEAR

ABERDEEN, MONROE COUNTY.

FEET.

CHARACTER OF STRATA.

15

Orange Sandâ€”Hilltop.

4

. . . .

Non-effervescent vareigated sand, corresponding to

No. 4, at Hare's mill and Bell's contract, Tisho-

mingo.

12

Greenish micaceous sand, becoming the more calcareous,

the further downwards; with Exogyra, Placuna

scabra, Ammon. Delawarensis (?), Baculites, Inoce-

ramus. Fossils badly preserved.

3

25

Non-effervescent, variegated sand, with tubular, anas-

tomosing, ferruginous concretions, resembling cane

roots; and small ledges of soft, non-effervescent

sandstone, to waters edge.

2

7

to

8

1

At the Aberdeen Ferry, the micaceous sand crops out on both banks, up to 8
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oysters and other fossils of the Rotten Limestone ; the material in the lower 
portion being rather sandy, but' passing over by degrees into the Rotten Lime-
stone above-none of which is seen E. of Carroll ville. · 

113. Th~ formations inN. W. Itawamba, I have but partially examined, and 
am not therefore certain of the line given there. The Rotten Limestone appears 
some distance E. of Guntown Station on the M. & 0. R. R., and seems to 
tOuch 20 Mile Creek ; at Guntown, nothing but the limestone is seen in either. 
cuts or wells. E. of Richmond, on the Fulton road, on the waters of the Bogue 
Euca.by, and eastward of the same, strongly micaceous sands appear in the wells, 
which at first have limy water, but the less so as we approach the Tombigbee. 

Near Borland P. 0. (Squire Connel's, S. 18, T.ll, R. 8 E.), bluish micaceous 
sand, sometimes cemented into a soft sandstone, is found in wells and beds of 
creeks. A few miles westward, however, the heavy "beeswax hommock" soils 
of' the Rotten Limestone appear on the higher ridges, and shortly after, the latter 
itself is struck in wells and outcrops. At Coulter's Ferry ('1!"106, Sec. 4), the 
Tombigbee Sands are sparingly represented by a few feet of micaceous material 
underlying the Rotten Limestone ; and between this and Aberdeen, micaceous 
SAnd is struck in wells on theW. bank of the river, after passing through the 
Rotten Limestone. 

Near Aberdeen, we find the stratum finely developed in a blu:ff on the Tom-
higbee river, on Dr. Tindall's land : · . 

(Sec. 9.) 

SECTION ON THE TOMBIGBEE, AT DR. TINDALL'S, NEAR 

ABERDEEN, MONROE COUNTY. 

8 
·. 

I r.l CHARACTER OF STRA.TA., ~ 
r.l 

"" . . . 
~ 1151 Oranga Sand-Hilltop. I . . . 4 . . . I . . . . . Non-effervescent vareigated sand, corresponding to 

0 0 12 No. 4, at Hare's mill and Bell's contract, Ti.:;ho- 3 . . mingo. . . . . . . 
1 GreP-nish micaceous sand, becoming th~ more calcareous, . . . . I the further downwards ; with Exogyra, Placuna ,..... 

25 scabra, Ammon. Delawarensis (?), Baculites, Inoce- 2 ........ .. 
• I 

ramus . Fossils badly preserved . . . . 
• . 
. . 

I 7 Non-effervescent, variegated sand, with tubular, anas-
I 0 to tomosing, ferruginous concretions, resembling cane 1 . . 8 roots; and small ledges of soft, non-effervescent ... . I sandstone, to waters edge . 

'At the .Aberdeen Feey, the micaceous sand crop·s out on both banks, up to 8 
{'; ' ..._ ··---.. 
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feet above low water. About 3 miles W. of Aberdeen,, there is a change from

the level prairie country further W., to sandy hills, with-'some pine.

11Â£ On the road from Aberdeen, to" Columbus 'on the W. side of the

Tombigbee, there is a change, from the sands to the itotten Limestone and back

again, as indicated on the map ; the aspect of the country varying accordingly,

TKe section at Barton has been given above (ni07, Sec. 5) ; a section similar to.

it in. most respects, is mentioned by E. Q. Thornton, Esq., of,the: Alabama,

Survey, as occurring near Colbert's Ferry, below Barton. At Plymouth Bluff,

we. find one of the best and most characteristic exposures of the Tombigbee Sand,

Group, of which a detailed section is given below. It was early visited and its

fossils collected and studied, by Dr. William Spillmah, of Columbus, who

possesses a fine collection of its fossils; a number of these have been studied

and named by Tuomey, and are mentioned in the catalogue appended to the

second Report on the Geology of Alabama (1T258 ff.); most of the : fossils,

marked "Columbus," "Lowndes county" and "Miss." are found at Plymouth

Bluff.

A catalogue of the, fossils from this interesting locality, kindly furnished me

by J)r, Spillman, is given in another place.

(No. 10.)

SECTION ON THE TOMBIGBEE, AT PLYMOUTH BLUFF,

LOWNDES COUNTY.

FEET.

CHARACTER OF STRATA.

d

To

* * * *

3-4

Soil and disintegrated calcareous mass.

12

Sandy calcareous clay, bluish, with Ostrea plumosa

and Inoceramus barabeni ?â€”equivalent of Rotten

Limestone.

9

~8

. â€” â€”

1-2

Hard calcareous sandstone.

â€¢ â€¢

12

Greenish micaceous sand, with great numbers of

Exogyra costata; also Placuna scabra.

7

1 - 1

1-2

Calcareous sandstone, with 44 cane root" concretions.

6

â€¢ â€¢

30

Greenish micaceous sand, slightly calcareous, poor in

fossils.

5

1 0 |

1-3

Seam of hard calcareous concretions, with Exogyra.

Â« â€¢

~ 12

Greenish micaceous sand, as above.

â€¢ Â»

1 1 1

Hard calcareous sandstone with Inoceramus.;

.2

â€¢ *

10

Greenish micaceous sand. Bed of river.

1
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feet above low water. About 3 miles W. of Aberd_een, , there is-a cha~ge from 
the leyel prairie country '·further W., to sat;dy hills, With-~ome pin~. · _ . -

114.. On the road from Aberdeen . to Columb~s ·on .the w.- side .of the' 
':fombig~e, there is a change. from the sand~ t~ the Rotten Limestone and book. 
a~in, -~ indicated f!D the inap ; the aspect Of the coui1try varyipg ·accordin-gly,. 
T~e s~tion at Barton bas been.given abOve ('lfl07, Sec. 5) ; a section si_milir.to 
it in most ;espects, is mentioned by E. Q. Thornton, .Esq., of.the Aiabam~: 

. . . . .. .· . J 

S1.1rvey, as pccurring near Colbert's Fen:y, below. Barton.-. At Plymouth Bluff, 
we. find one ofthe best and most charncteristic exposures of the Tombigb~e Sand. 
Group, of ~hich a detailed section is given belo.w. J t was early visited and-i~ 
fossils collected and studied, by Dr. WiUiam Spillman, of Columbu;, · who 
~ss~seii a fine collection ofits fossils ; a number of these have been studied 
and mimed by Tuomey, and are mentioned in the catalogue appended to ·the 
second Report on. the Geology; of Alabama. ( '1[~58 ff.) ; most of the ~ fossils_ 
mar.ked "Columbus," "Lowndes coul).ty" · al),d ''Miss." are found at P~ymouth: 
IUufr . 

. A catalogu_e of the. fossils from this inte1;esting locality, kindly furnished me 
by J)r. Spilb:nan, is given in ll,nother place. · - . 

(No. 10.) 
SECTION ON THE- TOMBIGBEE, AT PLYMOUTH BLUFF, 

LOWNDES COUNTY. 

* . 
. 
. . . 
I . 
• . . . . . 
I . . . 
1-
• 

•. 

I 8 I 
. -

1-~ IXl CHARACTEII OF STR.A.7'A-· 
' ~ 

* * *I 3-4 1 f>oit and d;.integta,M,.toaroous mass. rr~ 
--

~ I 
Sandy calcareous clay, bluish, with Ostrea plumosa. 

,-.._ 121 a~d Inocer~mus barabeni ?-equivalent of Rotten I 9 '-' - Ltmestone. · 

- -I 1-2 I Hard calcareous sandstone. I 8 
. 
I 12 1 Greenish micaceous sand, with great .numbers of : ,.-.. 7' 

'-" . Exogyra. costata ; also Plo.cuna scabra. . . 
- I I 1-2 I Calcareous sandstone, with "cane root" concretions. I 6 

. I . . 30 Greenish micaceous sand, slightly calcareous, poor in 
,.-.. fossils . 5 ....... . . 

I' . . 
0 I I 1-3 I Sea:m,of hard calcareouscopcretions, with Exogy:ra.j 4 

. ~· •121 GreetUsh mieaeeous sand, as above. ··-~~ ,.-.. ......, . . 
] I I · 1~ I Hard-calear~ous sandstone with Jnocerap~us.; I .2 

: l 10 I Greenish mkaeeouo sand . t :~ . ,..... · Bed or ri'ver. ......., 

' -
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COLUMBUS s BfiUFFâ€”FOSSILS. Z&

The greenish micaceous sands form the main body of the hills on which the

town of Columbus stands, and of those of this region generally; the Orange

Sanpl strata proper being rarely more-than ,10-to IB feet in thickness on fhe

ridges, land often entirely absent. Frequently, however, the oxidizing action of.

the atmosphere has tansformed the 'upper strata of the greenish sands, into-

reddish or; yelldw, which, however, may generally be distinguished by their

sharpness, and the casts of fossils they contain, though sometimes very~;sparingly'

arid poorly preserved*: Casts of Baculites are perhaps those most commonly

occurring, but ] the tubular an'astomising; concretions mentioned in the section at t

Dr.* Tindall's bluff, (-Â«[[ 113,- Sec. p), are still more common, and are frequently ;meii

withron the road.< from , Columbus to Aberdeen;. The bluff at Cqlumbus, the r

highest portions of which are' between 150 and 160 feet above low water level,;

consists entirely of these'.micaceous sands, more or less fossiliferous, of various

shades of color, tirid' with some indurate ledges. Sand precisely similar forms

the Muff at Waverley;;an analysis of the same is given1 below (^140).' 1

?.H6. .Fossils of 'the :ToMB.iGBEEfSAND Gjrotjp.â€”The list of fossils in Dr.'

Shiftman's collection, given below, will furnish' a better -view of the ;fatitia.of $his )

group, than! could, have derived from my own" observations. So far as I am /

able to judge from.the limited amount of attention I have thus far been; able-to

bestow op the palaeontology of the cretaceous formation, Drf Spillmanfe coulee- Â«

tiori represents correctly the fauna of the peculiar and prevalent facies .of the,..

greeh micaceous sands, from Lowndes county to Big Brown's Creek in Tisho- ,

mipgo. The subordinate facies of the black sands, however, which we find in'

NÂ« Tishomingo, presents some differences :of'.character, which may be observed 1

for instance, in the rare;occurrence: of ;Cej)balqpods; .and; qf 'the prevalent''

characteristic*fossil of the cretaceous? -Mcqgyra costatuj ;while on the other

hand, the bivalve, genera Venilla, Cqrdiumf IsocardiaJ^ Ovassat^ella!, Solen,:

GfrvUUa 7, and others," which are wanting at Plymouth Bluff, are prevalent. â€¢

There seems to exist a close stratigraphical and lithological connection, however,

between these black micaceous clays and the unquestionable Tombigbee Sands;

otherwise the former might be suspected as representing the fauna of tile Eu-

taw Group. Perhaps: an opportunity might occur in Alabama of comparing.,

the fauna of the Eutaw beds, w.ith that of the black sands of Tishomingo. As'

it stands, the latter appears to offer more analogy to the fossils of the Ripley â€¢

Group, than to those of the Rotten Limestone; to which otherwise, the fauna

of 'the, Tbnibigbee sands bear a close relation.

^ ' regards the occurrence of the Tombigbee Sand Group in Alaj)ama, the .

sections oh the Alabama River, given by Mr. , Thornton (Second Report, Appen-

dix 2, A) seem to demonstrate its existence there, although thesf strata do not s

appear to have been identified by Taqmey with those qf Plymouth Bluff.

[For the catalogue of Dr. Spillman's collection of fossils from the strata of

this r group* which was- not completed in time for insertion Into the text, pee >

Appendix No. L] - .
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CoLyli~D.lJS , DJ..UFF.- _ .FOSSILS. 7.&< 

The greenish ID;ic~ous ~~n.ds f<?r~ t.h~ maj~ body of tJ;te hills on which the 
town of Columb1:is ·stands; and of those of this · rcgior.. generally ; the Orange 
~ansi :S~rata prope-r being rarely more -than ,10 ~to 15- feet in thickn~ss. on the 

r~dg~, ~r~~ ~ften entirely absent. r~eq uen~lf, ~<m~ever~ tpe : oxic~izing acti\)~ ofl 
the atmo~pner? h:,ts tansform_ed the ·upper strata of the greemsh sands . J.Oto. 
r~~aish )ot · ~elldw,_ which, howe;ver,· tn~y gen~~,u:ily . b~ d~st.ihgulsbcd by t~ejr 
sharpness', and the casts of fossils they contain, though sometimes very' sparingly: 
and poorly preservecl;: 'Casts of Ba:cul'ites: ·are perhaps· those most· comm:6rily : 
oecunin,g, };Jut· th~ tubular ari~stomising' concretions mentioned ·in the sectibn at i 

\ . . ; . - ' . . 
Dr.· Tindall's b\uff ('lflJ-3_, Sec. p), ar~ s~ill mor,e common, and are frequently ~met1 
wi~h '?~ ~h~ load, fl.-om ~ C<3lumb~s tp Aperdeen., :1'he bluff at; Oqlu~bus, the f 
hig~~t; pprtions of w~ich. ar~· bet:w-c~n lpO and 160 feet .above low _water l~vel, i. 
c0nsi!3~s entirely o_f th~?s~·_miC?-Ceous sands, more pr less fossiliferous, ofvariqus . 
snades at color; nni with some hid urate icdges. Sand precish~y- similar tor'ms . 
th~ bluff at Wav~rley i an:an~ly~<;is of th~ same: is glven~ below (,]-14:0). · . i 

; 115. FosSILS OF THE :ToMBIGBEEfS.AND GRo'U~.-'-.;.The -list' of fo~sils in Dr. :. 
Spi~~~n~s eoll~tjon) gi;ven belo:w, .willfurnisli ::t-better vie'w of ihe 'fanD:a.artl}iS 1 

g~·?11P~ t,~an ;I ~tfld: ~v~ ~erived f1:?m ~y o'Yn; obsel'ylttions. So far as I _a.~ i 
abl~ to judge from .t~e ~imited aJ;D.ount of.attei:ltion I have thus_ fa:r be~; !l-bJe·to ; 

' ; • 1 _ : • · t; • . · .. · , - .• . , , . I . • •• - . , •• _ 

be'stow-bp 'the palreontology of the cretaceous f'orma~ion, Dr1 ~pi!.~map~ft qotlec-.. 
tiori tepr~s~:tits bdri'ectly . the fauda of the pcctillar and p~e~:ih3nt facies . of' the. : 
greeh in'icaeeous sands, ;fro~ Lowndes courity' to ; . Big' Btown;s Cr~ek in' T~sho--; : 
m~go. The subordiriate 'fMies·of the black sands, ho:Wever: whith 'we ·find iii : 
N, ':+i~holl,lingo, pr~sentssome diffeiences ~ofcharacter, · wliich-may be 'obsetved [ 
forinst~n~~' · in tp~ · rar~ :occur,rence·: of ;Cephalopods; .and of ,'the. prevalent ' .: 
c4ar~ter~t~q , fossil ~f the .creta.c~ous" ·-Exogy_ra _CQst,atu ·~ ;w'hi~e . ·on :tlle .otl!.er, 
ha~d, .t~e. ·bi~alve: gG~~ra Ve~ma; (J~rdiurnt fspcar-dia ?, _ · O,t~assa~eUa !, Solen, 
Ge~·Jfillia '!, 'atid .ot}le~s,· wnic~ 'are w~nti.n-g . ~t rtyniout},_l i3l~ff, are . p!,'evalent. 
There seems to e:Hst a cl6se ~tratigra.p_hi()a~ and li~hologiCa.l t:o.nriection, however, 
betwoon'· these black mic~e~us clays: and the 'wnquestionable Tombig~e Sands; 

• • < • ' • ( • ' 

otli-erwise the (ormer mi'ght :be suspected as representing the fauna of tne Eu-
taw Gro~p. Perh:!,ps, an ·op{>9rtunity might' occur in Alabama of ~ompa~g: .' 
the fauna of the Et;ttaw beds, w,ith that of the black sands of 'fisbomingo. As ' 
it standS, the latter appears to offer more analogy to the foss'ils of ~he Ripley 
C.h:oup, than to those of the Rotten Limestone; to which .otherwise, :the fa\llla 
of _'the.'ToJiibigbee s¥i~i3 bear it close relation. . . . ' I 

~-~~gards. · the _' Occurrence of the Tombig~e Sl¥ld Group in~~ Pl!'t_ .. 
sectioiis'o~,th,e Alabama R~ver. given·by :Mr .. ThoJ:Ilton (Second R~port, Appen- _, 
dii(2: ~).se~m ~ <iemons~rate i_ts existet;1ce ~ere; alth~ug-h thes~· strata de;~ not. ~ 
ap~ ~ .. ~~ve: been i~e~~ifled _by ~uoiuey with those pf f~ymouthBluff. _ · 

··· - ;. - . ' 

' · • 
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III. THE ROTTEN LIMESTONE GROUP.

116. The general character of this formation in Mississippi va-

ries little from that given by Tuomey and others to the same strata

in Alabama. The surface of its territory is generally level or but

slightly undulating; when high ridges do occur, their main mass is

the limestone itself, on which the Orange Sand formation is want-

ing, or present only to an inconsiderable thickness, or in patches;

the surface formation being mostly stiff clays, which underlie the

prairies. Hence a great dearth of naturally available water dur-

ing the dry season, characterizes the region in an economical point

of view. The material of the formation itself is of great unifor-

mityâ€”a soft, chalky rock, of a white or pale bluish tint, with very

little sand; consisting of variable proportions of fat, tenacious

clay, and white carbonate of linie in crystals extremely minute, and

with some shells of infusoria. The stratum is of great thickness

and uniformity of character on its southwestern border, borings of

700 to 1000 feet being no uncommon occurrence in S. Chickasaw,

E. Octibbeha, Noxubee and N. E. Kemper. In consequence of its

dip, the stratum here thins out nortlieastward further N., eastward;

but besides, there is a general thinning out to the northward, so

that in S. E. Tippah, the maximum thickness is only about 350 feet,

at Blackland, in Tishomingo county, 150, and on the Tennessee

line, from 70 to 100 feetâ€”perhaps much less. At the same time,

in this northern portion of its territory, its materials lose their

uniformity, consisting at times.of white or bluish, tenacious, calca-

reous clayâ€”called by the inhabitants, from its massy cleavage,

"joint clay"â€”alternating with strata of the common "Rotten

Limestone," and sometimesâ€”though rarelyâ€”with layers more or

less sandy.

Its lowest portions, where it adjoins the Tombigbee sand strata, are generally

white clayey sandsâ€”as at the outcrop on OkaliUy Creek (l[112), and stratum

No. 10 at Plymouth Bluff, Sec. 10). Among its fossils, those rarely

wanting in any of its outcrops, are Exogyra costata, Gryphaea mutalilis, con-

*exat incurva, Pitcheri, Placuna scalra, Janira quinqiieccstata. The occur-

rence of the GrypJiaeae, of Ostrea falcata, of Badwlites, Ichthyosarculites, and

Belemnitella mucwnata^ which appear to be wanting in the Tombigbee sands,

form prominent and convenient palaeontological marks of distinction from the

latter group; [the Qryphaeaedo, however, occur in the Ripley group also.] The

species of the genus Inoceramus (numerous in both) also afford convenient

landmarks, altho' I have not thus far determined them specifically.
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76 GEOLOGICAL RE}lORT. [f116 

III. THE ROTTEN LIMESTONE" GROUP. 

116. The· general character of this formation in MississiJ?pi ·va· 
ries little from that given by Tuome.y and others to the same strata 
in Alabama. The surface of its territory is generally level or but 
slightly undulating; when high ridges do occur, their main mass is 
the limestone itself, on which the Orange Sand formation is wnnt
ing, or present only to an inconsiderable thickness, or in patches; 
the surface formation being mostly stiff clays; which underlie the 
prairies. Hence a great dearth of naturally available water dur
ing the dry season, characterizes the region in an economical point 
·or view. The material of the formation itself is of great unifor
~ity-a soft, chalky rock, of a white or pale bluish tint, with. very 
little sand ; consisting of variable proportions of fat, tenacious 
clay, and white carbonate of lime in crystals exttemely minute, and 
with some shells of infusoria. The stratum is of great thicknes~ · 
and uniformity of character on its southwestern border, borings of 
700 to 1000 feet being no uncommon occun·ence in S. Chickasaw, 
E. Octibbeha, Noxubee and N. E. Kemper. In consequence of its 
dip, the stratum here thins out northeastward further N., eaBtward; 
but besides, there is a general thinning out to the northward, so 
that in S. E. Tippab, the maximum thickness is only about 350 foot, 
at Blackland, in Tishomingo county, 150, and on the T~nnessee 
line, from 70 to 100 feet-perhaps much les8. At the same time, 
in this northern portion of its territory, its materials lose· their 
uniformity, consisting at times.of white or bluish, tenacious, calca
reous clay-called by the inhabitants, from its massy cleavage, 
''joint c1ay"-alternating with strata of the common "Rotten 
Limestone," and sometimes-though rarely- with layers more or 
less sandy. ~ 

ItS lowest portions, where it adjoins the •rombigbee sand strata, are generally · 
white clayey sands-as at the outcrop .on Okalilly Creek ('!Tl12), and stratum 
No. 10 at Plymouth Bluff, ('!T114, Sec. 10). Among its fossils, those rarely 
wanting in any of its outcrops, are Exogym costata, Gryplwea nwtaUlu, ~n- . 
~a, incurva, Pitch~1:, Placuna scabm; Janira quinquecostata. 'Ibe occur
rence of the Gryphaeae, of Ostrea jalcata, of Rad·iolites, Ichthyosarculites, and 
Belemnitella mucronata, which appear to be wanting in the Tombigbee sands; 
form prominent and convenient -'})alaeontological ' marks of distinction from · the 
latter group ; [the Gryphaeae do, however, occur in the Ripley gron'p also.] 'Tixe 
species of the genus Irwceramus (numerous in both) also afford convenient 
landmarks, altho' I have not thus far determined them specifically. 
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117. Where the Kotten Limestone appears on the surface, or is covered by

pervious strata, it appears white or yellowish-white, and generally preserves

the same tint to some depth, varying with the perviousness of the mass, from

2 to 18 feet. Below this there is often a very marked change of color into

bluish gray, which when wet looks quite dark and is therefore very commonly

distinguished as "blue rock" from the "white prairie rock" on or near the sur-

face. The rock is the same, however, both in composition and fossils, the dif-

ference of color being caused merely by the oxidation of a trace of carbonaceous

matter, or protoxide of iron, or at times both. This circumstance causes

great difficulty in the study of the strata, where the records of well-borings

have to be relied on for information, since both the Rotten Limestone and the

dark colored clayey sands of the Tombigbee Sand Group are often indiscriminately

styled "blue" or "black rock" or "dirt," by the well-borers and inhabitants,

rendering their accounts extremely perplexing and apparently incompatible

with any regular stratification. Fortunately, notwithstanding the general le-

velness of the surface, outcrops are quite common in the Rotten Limestone re-

gion; the channels of the creeks are often cut into the rock itself, and from its

resistance to denudation, it has not formed so many rounded subterranean hills,

but comes to the surface where a stratum ends, through the surface materials

forming "bald prairies" and "bald hilltops"â€”in which the limestone is too

the surface to allow of the growth of trees or other deep rooted plants, and

not unfrequently forms white areas many acres in extent, strewn with fossils

(especially oysters) washed out of the mass, and only here and there a patch of

Verhena, or Cassia ((7. obtusifolia, occidentalism marilandica).

118. Localities of the Botten Limestone group.â€”At Breuton's contract on the

Memphis & Charleston R. R., near Chawalla Station, a cut exhibits about 17

feet of yellowish white calcareous clay, overlying a blue, micaceous, compact,

clayey, slightly effervescent sand; near the surface of the latter, the calcareous

clay contains abundance of Ostrea falcata; above, some Exogyrae and Gry-

phaeae are found, but chiefly Inoccrami, Mytilus, Tellina, &c. This whitish,

calcareous, "joint" clay occurs in numerous cuts between Chawalla and Cor-

inth, and also E. of the latter place; the cretaceous strata being from 3 to 20

feet beneath the surface over the whole region, while N. of Corinth, in Ten-

nessee, bald prairies strewn with shells are said to exist. At Farmington, the

"blue rock" is passed through, into loose water-bearing sand, at 40 to 50 feet;

at Corinth, at 70; while at Mr. Tate's, S. 7, T. 1, R. 7 E., in Tennessee, N. of

Chawalla, a bore of 356 feet did not strike any loose sand, but seem 3d to con-

tinue in the unchanged "blue rock." Due S. of this, also, near Bone Yard and

Kossuth, and on the E. half of R. 6 E. down to T. 5 gensrally, wells are very

deep, and outcrops very scarce; I have been unable to ascertain how much of

the "blue rock" belongs to the Rotten Limestone, and how much, if any, to the

Tombigbee Sand Group, which the dark micaceous material seen at Breuton's

contract resembles exceedingly. On Parmeechee Creek, S. 33, T. 2, R. 6 E.f

there is an outcrop of, very micaceous, sandy marl, the shells of which (vary

imperfectly'preserved) seem to.place it within the Ripley group; between
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117. Where the Rotten Limestone appears on the surface, or is covered by 
pervious strata, itappears white or yellowiSh-white, and generally preserves 
the same tint to some depth, varying with the perviousness of the mass, from 
2 tO 18 feet. Below this there is often a very marked change of color into 
bl~ish gray, which when w-et looks quite dark and is therefore very commonly 
distinguished as "blue rock" from the "white prairie rock" on or near the sur
face. The rock is the same, however, bo.th in composition and .fossils, the dif
ference of col9r being caused merely by the oxidation of a trace of carbonaceous 
matter, or protoxide of irori, or at times both. This circumstance causes 
great difficulty in the study of the strata, where the records of well-borings 
have to be relied on for information, since both the Rotten Limestone and the 
dark colored clayey sands of the Tombigbee Sand Group are often indiscriminately 
styled 1'blue" or '~lack rock" or "dirt," by.the well-borers . and inhabitants, 
rendering their accounts extremely perplexing and apparently incompatible 
with any regular stratification. · Fortunately, notwithstanding the general le
velness of the surface, outcrops are quite common in the Rotten Limestone re
gion; the channels of the creeks are often cut into the rock itself; a~d from its 
resistance to denudation, it has not formed so many rounded subterranean hills, 
but comes to the surface where a stratum ends, through the surface materials 
forming "bald prairies" and "bald hilltops"-in which the limestone is too 
the surface to allow of the growth of trees or other deep rooted plants, and 
not unfrequently forins white areas many acres in extent, strewn with fossils 
(especially oysters) washed ·out of the mass, and only here and there a patch of 
Verbena, or Cassia ( 0. obtus-ifolia, occidentalis, rnarilandica). 

us; Localities of the Rotten Limestone group.-A.t Brenton's contract on th.e 
Memphis & Charleston R. R., near Cha.walla Station, a cut exhibits about 17 
feet of yellowish white calcareous clay, overlying a blue, micaceous, compact, 
clayey, slightly effervescent sand ; near the surface of the latter, the calcareous 
clay contains abundance of Ostrea falcata ; above, some Exogyrae and Gry
plw.eae are found, but chiefly Inoccrami, Mytiltts, Tellina, &c. This whitish. 

. calcareous, 'joint" clay occurs in numerous cuts between Chawalla and Cor-
inth, and also E. of the latter place ; the cretaceous strata being from 3 to 20 
feet. beneat)l the surface over the whole region, while N. of Corinth, in Ten
nessee, b~d' prai:t:ies strewn with shells are said to exist. · At Farmington, the 
"blue rock" is passed through, into loose water-bearing sand, at 40 to 50 feet; 
:at Corinth, ~t 70; while at Mr. Tate's, S. 7, T. 1, R. 7 E., in 1'ennes3ee, N. of 
Ohawalla, a bore of 356 feet did not strike any loose sand, but seem;d to con
tinue in the unchanged "blue rock." Due S. of this, also, near Bone Yard and 
Kossuth, andon the E. half of R. 6 E . .down toT. 5 gemra.lly, wells are very 
deep, and'outcrops very scarce; I have been unable to ascertain how much of · 
the "blue rock" belong'S to the Rotten Limestone, and how much, if any, to the 
Tombigbee Sand Group, which the dark micaceous material seen at Breuton's 
contract resembles .exceedingly. On Parmeechee Creek, S. 33, T. 2, R. 6 E., 
there is an outcrop of. yery micaceous, sandy marl, the shells of which, (vary . 
imperfectly- preserved) seem to place it within the Ripley group ; ·between 
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* GEOLOGICAL BEPORT. * tUS,'' 1^6

#liich andt^e jiotteu limestone there ^pp^rs &i ^e a zone ojf transition! clhar-

aictenzed; anion^otiiers, by the n^nent^urrenW of hard ledges pf congjorj

merat'e^i shells, and of BacuUtes '^asfyp^^img some shells ip common

with both groups. Outcrops.of t^\character on , the upper, Hat^hie anjd' b#

Old Town CJreek; will be described under tnV heaS of , the Ripley group

Near (W. and N. W. of) Danville, Tishomingo cpunty, bald prairies are sai^

to occur. TJie ^curfence 6i the. white v<joinÂ£ clay"7at \Potfc*s"cut lias been

penticned (tllO, Sec. 7,) ^ . { .' , /

"lip. AtBodnyixuVS. 16, T. 5, ft. 7 E., onine'MobUe & bUo\B. B. ($iput

3 mites K. of. Boyer's millâ€”tflll) a section of. about 60 feet is obtained in

tie cuts and branches. . In the cuts, the white, ^calcareous, "joint" clay,v .deeming

with Gryphaea mutaUU$,As underlaid by .''blue rock," but there is np stratified

tk>n line between; the "joint clay" conforms to .the surface of the hills, andf

every stag^ of transition from the one to the other may be traced, showing thai

the difference in aspect is owing to atmospheric influences.,. Still further ^down-

ward, the "blue rock" passes, over into a blue, micaceous, non-effervescent 'sand

similar to that on Okalilly (f 112). Such, probably, on alaiger sjjale, is the

succession of strata in the deep. wells mentioned in. R. 6 E.â€”^A few muW tV\ of

IJoone^s cut, hald prairie Mltops appear, with abundance, of shells. , ...

At Mr* William Yates',. S, 11, T. 6, R. 6 E., Jbal4\p'rairiers^^'J.ard.co^impn^

and clusters of Qryjphaeae cemented by calcareoiis sand (similar, to that of tne

upper stratum on C^Iinyâ€”^ 112) were taken out of lus well./ # ,'

Both the Jocahties just .mentioned ^ the'I^tten

limestone region. Due W. of it, near Blackland, the characteristic rock appears

abundantly in the beds of, the creeks, and thence constantly on the road to Car-,

rollvillej gbod exposures occur oh Twenty mile Creek. r (. \

120. r Due B. of Blackland there jises .a.high ridge, on the summit and Ifttfce'

rayines of which, the marl of the Ripley group appears,. with its characteristic

fossils.,- â€¢ . / â€¢ r . â–  :{ â€¢ \ . Â« 4 ''

,In T. 6, B. 5, Tippah county,/the. dfiviSing rib^e'between the. Vateisrof.

the Hatchie and.Tallahatchie,and.those>oÂ£ the Tombigbee, also fprms therline^

between the. Rotten, Jpimestone and the Ripley Group; the, former, or its, equiv-

alent^ (crop put .with "frequency on the creeks of the S. E.( slope, especially qh

the main Tishomingo, and on Yopnaby Creek. 'Oh .the^ hills in S^hich these,

creeks head, there are, numerous "bald prairie spots," on which Exopyrd and

(fyyphaeae are lying about, , , . . .(

A bluff on Tishomingo Creek? near ,Mr. J. H. Kennedy's,. S. 14, T. j>, & 57

35 J; aftords a remarkably fine opportunity foij study; similar exposures are/

founjl pn the creek for several miles.â€”The bluff is about 60, feet high; a .blu-

ish, soft, some what sandy marl, the up^rmbst 8 feet of which consist ot a maÂ»..

terial rather more clayey than the rest, of a yellowish tint, and very similar/to

the Rotten Limestone, of the hilltops. Among its fossils, which are numerous,

and welt preserved, wz Exoyyra cvMcfayQryplmeamutaUMs and convexa, (incur* .

va t), O&rea falcatd, 0. cretacea ?, Anomia argenieaf, Plddurut scahrti,
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GEOLOGICAL REPORT. 
~. ~ r . • . , •. 7 , .. , , . . . "'· · · -~·- · :. - . , . , .· , ·· l · · ·- ~ < ( """ ~ ~: ( • :. ' : r- ~~ ~ - • .. , . : . .-. \ ' :•· 

*hich;ana-·tbe :ROtteu Llniestone:there·lf ·"·f8'tctbe a :ro;J.6 o' :t~ns' ion· cbk-' · .. ,,_, . ' .. ,_ .. ,. , .. ' . , . _ ... ,_. · . .... P~ • ' •·" ' "' ('"l' 'f'_ r : . •. ~ , ,•, .- •. , . . acter1z00: aino.D, 'others;· o. ·-· tlie · ~:uen:t oooU:rrenoo or M.rlte::r;.:..;, .'· tcon.' toJ 
_. • .. 1 ,, _ ,g,,. , .. , ·, . .Y . -' • .~.vf; · ·. , '• -. .. .. · ·• ,·. • '• ' 1- · · ::0"?" Q r ·,.$~ 'I 
~(Ira.~~- .~h~~~~ .'&nd·or_1!aCJ!Ute_s ·g;:.ia:s;:·~~tre:-~rilii .soip~ -~ii~ds 'iP. ~w-~'P~ 
w;.ih. ootli ··- "u'i.;; outeiPps.otthiS£hwtei: ·o-n:··the 'li Yl r: Ha.tcliie'&n'a~ c ... . .. . .•.. _gro P , . . _, . . . _ . . , . ......... . ..... ,. P~ •. .. ... .. , ., . . , .. . ,A 
{?1d _T.o~D. c~eek; Will ·oo· .descr~ood - ~ntier _ tlle .. . li'eaa '~f'. il;l~ ~ipl~f gfciup 
( -;t:M) . .· , . - . . . . . . . .. . . . . . . . .. . . . . .. · 

: ·~Nia~--o~: ~~d;N~ '\V.'of) DaAvill~/ ri~~~~~ri~~·-~~ri¥r, ~~~fP.~,P~i~ i~i~ 
to 'oecur. Tlie <>CCUrr'erioo of the. white ci!j6infClay'' .'afPolk;s 'cut ~ been 
iiienticn~d ('irilO, Se~. ·7,).· . . · . ' . _· .. . ,' . _ •• . · : ·. .: · · ·• 
; 11~. At Boo~e•icut,' S.lg, 4'; S, R.7 :E.; 9n.tlie~M~bil~ .. & Ohid :R. i ~Writ 
3. .miies N. w. qrB~yer;s irihi-;tlil) ~ se~tion ;>r. ~oo~t '6d r~et ~ p~tafri~· -~ 
t\'ie cuts ii.nd b~nches, 'rri the rcu~: the whl~, -~l~eo.u~ tj'oiJit• c41,'·' ~~ing 

I ' · · ' · · ! ' · ~ ' '· ' " . " ' ' . ' . · t " ' " • " .I '" ._ . • : ! • ,;. ,., 
with . Gryp~ muta.Oflis, ;is :u~deriB:id by ~'blue r()()~t but the..re. is ,D9 ~trati~~ 
tion ~iiie bet\yelm.; the . 1JOint Clay'~ doi:ifo~ms to' ~he 'surface of .t~e h!hs. and: 
~verY. stag~ of transitio'9- froni Jhe oiie to. the _oth~r Inay be ti-ac~; ,sb.o'wi~g,~~ 

~ • . . . ! . . . . ~ ~. . ' . . . .• ,• ·.· . . . . J.. '- . ' ' ' . . • . - • . . • , . ·~- .: . • . 

~he differe,nce. in aspe_Gt is owing to at~ospn~ric infl:uen,ces.' .. . Still fur.th~r .d9'WJi~ 
ward, .tiie' "~lue rocle_' .passes ~v-er into a bl~e,, m1~ee-ous, non-eff.en:e~~.t '~a~;d~ 
similar . to that on Okii~illj (~TL2). ~uch, probably, ' on. a, ~~.r -~,. jf th.e 
succession<~£ strata in-the deep ~el1~ .mentioneiiin .:a. 6. E.~Afe\r'm1f~ w: o( 

' · ' .· . ' • ' . .. 1 • . . . ' . . . . . . : • ' .. ~ . . . . . ~ 

~ne~s cut! Qitld prairie ,hiUtop~ 1!-PP~ar,', )VitP, abu11qa~ce_ of ~~~11~. , . .. . , . _ , 
. . At Mr. Willi;lni t~te~;, s: ,11, '+~ 6,)t .s::E .. .. ~\d.p~4ie:swt&:~x-~· ~Q~nu~~;: 
, . • . l l , { · t • • ~ . I ' . . · . ~ , .. '· - ;. . - . : . , . J .. • : •: • ·•• . • , • •• . • .• l , I , • · '..; ~ . · • I I \ · , 

apd .clusters. of . Gr.yphfJ.e~ $?e,m,ep~e.d py .~cai."eop~ . S!I:Dd (s.i_~ilar. t<dhat o( th~ 
. • ! ; . • s. '· . . . -~ ~ • . . ... . . • - . . •' ~ . . .. t . . - ; .• J ) . . : ; • . • ..; • : 1 • • • • • ' 

upper stratum on O~lilly~.~~l2) .:we~ take11 <,>u.t.of .4is w:e,:q ... _ ~: . -~ . , . :~ .~ ;' 
. Both .the . Iocalitiesj~sf ,w~n~iohed _are 'on.,'~he .~.~~n-- -~ge: _·<it the ' I\9~~n 
~imestone region .. D~e W: 9f .it, 'near Biaclqapd, the cliariic~~istic rock appear.s. 
ab~mdantJy'in the ~diof.t)le creekS, an~ _tJicnce cp~sta:n~ly op the ro~ t~·pu.: _ 
rollville;. gbo~ e:ipo.s~s ~ur oli , 'rwen~y_"t~Ue Creek: .. ' : ·. < . , ~ _', : 
. _120. ~ DJ.i~ E .. o( BI¥.kJand_ tliei:e ,ri!\es .a~hig~ ridge; op. th~ ·s-~riufiit .ai;ld 'i_ii _ttje ) 
• \. - • . • \ • - ' • • ' • ' . • ..... ' . . ; •! • ' ; . • • - . - . . . . • -~ • . : • •, . } 

ra:vines of which, ~he ~arlof the R1pley group appe~rs, . with .it~ clu!.raeteris'tic 
~il~." .. .. ' : . ; -·_. ' .. '; ·. : ' ' : . . ' ' ·, . . . ' ; . .· '. ' . . . . :·, 

;. !n. i'; 6; R .. f) .. E.~ .Tip~ll colinty,, the~ 4i~iili~g ri~~ 'bet~ee~ the '~~~.o( 
~e Il atehie a~~ .f'aliaha¥hic, a~d .tb:Qs~:o.f. .~h~ . Tompigl?ee~ ~~~·o ~- f<,>r~s ~~. ll}ie~ 
~twee.~ · t~c-'ROtfen, ~hn~~tOD.~ 'and t~e- Ripi~jr Gro~P,; t~e, fo.rlner; ()~ i~; ~uiv:~ .. 
a~ent~ ,crop put:wi~ ·rrequency'on-the rcreeks o( the K_ E~. ~(jpe, esp~Wiy · ·Qn , 

the n1run ' TJshoni~bgo, ~~.lid on .fYo,oii~y Qr~ek. :on .the·: hil_ls.' ~n \y_hi~h th~~~ - · 
c~ek~- he~d; there ire, h.u~~rous ''bal.~ imi.irie ~pots/' .o~ · which E:w§iii'a ~d ; 
O,.~ae ~ridyjtigabOut.: .. . , · , > ·. . , . . . · . , · . ' . . . · . , . . . 

:A bluff' ~n 'l'ish.omhi~o . qreekL ~n'ear ,~f:· r H. J,{enrudy',s,. S; 14, T. t), R. . 5_~ 
E~ aftords a re~'atk~bly _fi~a opportunity for; ~tudy ; .·similar . expcisll'res . ~re;: 
fo)in~-o.ri, the ~;rerk ~or sev~r.~l ~iles.:.._.rh,e_ blu~ }s. alx)ut 60, f'®~ hig~ '; a ;f>h1~~ . 
ish, 8oft;, R'ome'what s,andjr ni~l, 'the uppeimost, 8 f~etof ";hich ,con~ist ·ota.~~-i ; 
terii!Lrather :Qlor~ claYey th~nthe rest,' of a. y ~liojv1sh . tmt, an(J. very _siiili}ar: to 
t.lie Rotten' L:-~e~~o~~. of'tbC: biljtops.· A~o~g itS . fossiis; ·. w~ch ·~.f~ ~u~~i3>us. 1 

~a ~eli :Preserv~, ~~:re-EXgyyrq. ccstata, . (l,·yplta~a mutalrtlia arid ccii~x~,·-(~~r:- -. 
.a f), . - 0$trea falcata, . o: cretacea f , . .tfnomia argentea f, PlcicUna scalira,. 
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T121, 122} ROTTEN LIMESTONEâ€”PONTOTOCâ€”CHICKASAW. 79

B&erhniteila mutronata, Baculites gigas; numerous toall J/io^aw/.â€”-Kpt fa*

from (N, W. of) this locality there; is a well (Kelson's) 330 feet deep. Wells

decrease in depth pretty regularly from here eastward to Oarrolivilie, owing,

however, not only to the dip of the strata, but also to the descent from the

ri&ges on which these wells are situated. Lower down, Tishomingo Creek

shows outcrops of the common Rotten Limestone, wliile the same material seen

at the bluff near Kennedy's, crops out on the Yooriaby, on S. 10, T.. 7, R. 5 E.

The occurrence of the Rotten Limestone at Q-untown Station, M. & C. R, R.,

has been mentioned.

121. It would be tedious to enumerate -the numerous localities at which the

rock crops out on the territory laid down on the map, since each one is little

more than a repetition of the other. N. of Old Town Creek, Pontotoc county,

prairie occurs only locally, in limited patches; S. of the stream mentioned we

find the "Chickasaw Old Fields," called so probably from their resembling &

clearing; they are nothing more than small prairies, in which the Rotten Lime-

stone lies very near the surface, so as to te at times touched by. the plow, whila

the rain-water also cuts its channels into it. Their soil is black, or whitish

where the rock itself forms a large quotum of it, and very fertile; but that

which results from its intermixture with the yellow soil of the adjoining, gently

undulating uplands-^umahÂ°&any sOiP'â€”is preferred as being safer. Still further

S, on the Coonewar, Chiwapa and Tallabinela,. the regular, prairies set in, wi&

their 6 to 10 foot stratum of yellow clay overlying the Rotten Limestone; while ~

the beds of the creeks usually cut into the latter.. In Pontotoc county, the

western line of the Rotten Limestone region is generally pretty distinctly

marked by the steep slope of the Pontotoc Ridge, on whose summit-the strati*

of tiie Ripley group appear. Thus, on the road from Tardyville to Ellistown,

Â» mile W. of the latter place; on the Re Hand and Camargo road; immediately

W. of the crossing of the B. fork of Tallabinela Creek; on the Okalona .and-

Coflfeeville road, at the crossing of Chuckatonche Creek. W. of the points men-

tioned, .the country becomes hilly, dark tinted Orange Sand sets, in, and bald â€¢

hilltops on. which the material is sandy,,with fossils of the Ripley group, arc

seen; -

122. The Pontotoc Ridge terminates, or . at least, loses its peculiar character

between the Houlka and .Chuckatonche, N..E. of Houston, At Houston, and

E. and S. E. of the same, the cretaceous material struck in the wells is litholo-

gically intermediate between the micaceous Owl Creek (Ripley Group) marl aid

the Rotten Limestone, and its fossils likewise indicate an intermediate position.;

for while the leading shells of both groups appear to be wanting, it does contain

some of th e fossils of each. At Houston, immediately on the edge of the Flat-

woods, this stratum * (as ascertained in wells) is about 100 feet in thickness, -

being underlaid by water-bearing sand. At Sparta, S. E. of Houston, the same

stratum is struck in shallow wells, and cisterns, but in deep wells no water is

found at any depjth less than 300, and S. of Sparta, 1000 feet is no uncommon

depth. Sparta is probably on the eastern edge of the transition stratum in t

question, for eastward of the place (around which, as at Houston, the countiy
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BiJkmnitella mw:ronata, Bacu"tites gigas; -_numerous Small.Itiocera:mi.~NOt ·r~ 
rr£m-~{N;W. of) thk.locality there-'is. a· well C:rfeJ.Son's)330 feet deep. Wells 
d:00ree:S~: in depth pretty regularly from hare ea.stward -· ~ .Ci.i.ITollville, oWing. 
however, not only to the dip of the -stra:ta, but alS_o- to the descent from the 
n~s · on . which- these wells are ~ituat6d.' Lo~er down, Tishomingo Creek 
8h0ws outcrops of th~ common Rotten Limes~ne, wbil6 the same material seen 
at the bluff near· Kennedy's, crops out on theY()Onaby, on S. 10, T .. 7, R. 5 -E. 
The occun:ence of the Rotte-':1 Limestone at' Guntown Station, M. & C. R. R., 
has been mentioned. · · 

121. It would be tedious to enu!I\'0tate -the numerous localities at which the 
rook ~rops out on t~e territOry -laid -down on the map, since each one is little 
ni:ore than a repetition of the other; N. ~f Old Town Creek, Po'ntotoc county, 
prairie occurs onlyloca1}y, in limited p:\,tche$; s. of the stream- mentioned we 
find ~be- "Chickasaw Old Fiel~s;" callEl(]. so _probably from their resembling a · 
clOO.ring; they. are nothing more than small prairies; in which the Rotten Lime- · 
stoh~ lies Very near th¢ surface, SO liS to \;e at times touched by the-plow; Whil6 . 

therain-water also cuts its cha.nnels-}nto ~t. Their soil is black, or whitish 
where the' rock itself forms a large quotum of it, and _very fertile; but that 
which results from- its ·intermixture with the yellow soil 6f the adjoining, gently · 
uildulating upla~ds:-:-'"~ahogany 80il"~is _preferred as being safer. ·Still further 
s ;_ 'o'n ~~e COonew:ar,. Chiwap:i.' and ·raUabinela,_ the regular. prairies S()t iri, with 
their ~tO 10 foot stratum ofyellow clay overly in;; the Rotten Limestone; white -
the bed~. of the cl_'e_eks usually cut into the __ latteJ;".. In Pontotoc. county, the.· 
w~t~r~ . line of the ~tten . Limestone region is generally pretty distinctly 
m'~rked. 'by· the· steep slope of the _PQntotoc Ridge,. on whose summit -the strai. 
or th~ R,i'ptef. ~ron~ ,ap~ar. Thus, on the road from TardyviUe to Ellistown,. 
a :!nile W: ~f thEl lat~t place; on the Redland.and Camargo road; immedi;ltely . 
W. of the crossing-of the E. fork of Talla.binela Creek; on the Oimiona .and· 
cJ(fe~viile road, 3t the crossing of Chuckatonche Creek. w; oi the points men.:. 
tion~d, :tPe counti:y becomes hilly, daTk tinted Orange Sand set's,in; and bald 
hi~f~ops . on. which the.· ma~rial· is san·dy,. with fossils of the Ripley group, ·a.re 
seen.- -

'l22. The Pontotoc Ridge terniirui.tes, or. at lea.St, ~oses Hs peculiar character . 
betwe~m the Houlka. and,Chuckatonche, R. R of Houston. · At- Houston,- and -. 
E. a.nd S. E .. of the same, . the .cretaCeous material . struck in the wells is-litho!o- . 
«icaily interme~ia~ between the micaceous Owl Creek (Ripley Group) mari'-and 
~e-Rotwn Limestone, an41ts. fossils. likewise indicate an intermediate pOsition;. 
for W:hile the l~adirig shells of both groups appear to be wanting, it does contain' 
some of-the fossils of e:!.Ch. At Houston, immediately on the edge of the Fiat
woQds, this stl~tum '(as ascerta.med in wells) is. about 100 feet in thickne~ . 
being lJnde~laid by~ water-bearing sand. At Sparta., S. E. of Housto~,-the same. 
stratum is stru~k ilj shallow wel~s. and cisterns, but in deep wells no wa.teris 
foU,n~ at any depth lass than 300, and S. of Sparta, 1000 feet is no unco~Ji 
de'pth: l3p~ is probably on the eastern edge of the transition stratum in : 
q'liestion, for eastward of 'the place (around which, as at Houston, the coantr:7 · 
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[T123, 124*

GEOLOGICAL KEPOliT.

is but slightly undulatirg) there is a gradual ascent; we first strike several

small Orange Sand ridges, then ascend a high one^ on, which Clear Spring P. 0.,

(Dr. Kilgore's) is situated, and which divides the waters of the Houlka and

Chuckatonche from those of the Tibby.â€”The general section of the cretaceous

formation in this latitude (Fig. 2 of Tab. I.) will convey a better idea of the

general structure of the country, than could be given in words. It was neces-

sary, of course, to exaggerate the dips and elevations in this profile; hence the

prairies, which to the eye seem level, here appear as a slope.

123. The western slope of Kilgore's ridge is thickly covered with Orange

Sand, so , that wells 70 to 80 feet deep are dug in the same, yielding freestone

water. But as we approach the eastern slope, we observe on the hillsides a

terrace gradually ascending, on top of which the Orange Sand appears thinner

and finally disappears on the crest, on which, as well as on the eastern slope

itself, to its foot, large patches of bald prairie, strewn with Exogyra and Qry-

pfiaeae, Ostrea falcata and Placuna scdhra, are of constant occurrence; they

are frequently destitute of any soil whatsoever, appearing at a distance like

fields of snow.â€”This ridge preserves its S. E. and N. W. course, terminating

at the S., where the Chuckatonche and Tibby meet; northwestward from Kil-

gore's, it may be traced up to Houston, skirting on the W. a gently undulating

tract of oak uplands. Cretaceous outcrops are abundant on its crest and eastern

slope up to where Eeed Creek breaks through it, in the N. E. corner of T.

15, R. 3 E.; beyond, few are to be seenâ€”the ridge becomes lower, and termi-

nates in the Flatwoods N. W. of Houston.â€”On the eastern summit of this

ridge, a well has been bored by Mr. William T. Dexter, S. 16, T. 15,

in which at about 500 feet he passed through the Rotten Limestone into ledges

of hard rock alternating with water-bearing beds of loose micaceous sand with

shellsâ€”probably of the Tombigbee Sand group. Similar beds continued up to

650 feet, several streams of water being struck, but without raising the water

higher than 150 feet from the surface. When last heard of, the well remained

at the above depth, but will, it is to be hoped, be further pursued, since accord-

ing to the wells at Aberdeen, water would probably rise to within available dis-

tance of the surface, whenever the beds corresponding to those which supply

the Aberdeen wells should be reached, at 800 to 850 feet. This well is of some

interest, as from its location on the highest point of the outcropping stratum, it

is likely to afford reliable data in . relation to its total thickness.

12i. The prairies on the eastern slope of this ridge form part of the western

branch of the prairie belt which, beginning in S. E. Pontotoc, as above men-

tioned, extends its main body, (with scolloped edges, and an average width of

about five miles) to the southward, between the Chuckatonche and Tombigbeeâ€”

between whose waters it forms a dividing plateauâ€”to Tibby Creek. The sur-

face of the prairie has a gradual ascent towards the east, as may be perceived in

the high hills and bluffs which skirt the Tombigbee on the W. side, and whose,

highest pomts, generally speaking, are nearly on a level with the surface of the

prairie. The western branch, (or ratner perhaps succession of patches), which

leaves the main body below Okalona, after crossing the Chuckatcnche and
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is but slightly undulatir g) there is a ~ual ascent ; we first strike several 
small Orange Sand ridges, then ascend a high one, on whic.h CJlea.r Spring f. 0., 
(Dr. Kilgote's} is situated, and which ·divides the waters of the. Houlka and 
Chuchtonche from those of the Tibby.-The .general section of the c~et~ous 
formatio~ in this ~titude (Fig~ 2 of .Tab. I.) will co~vey a· better idea. of the 
gene:tal structure _of the cou~try, than could pe given in words. It was neces· 
sa.ry, of course, to exaggerate the dips and elevations in this profile; hence the 
prairies, which to the eye seem level, here appear as a slope. 

123. The western slope of Kilgore's ridge is thickly covered with Orange . 
So.nd, so. that wells 70 to 80 feet deep are dug in the same, yielding freestone · 
water. But as we approach the eastern slope, we observe on the hV,lsides a 
terrace gradually ascending, on top of which the Orange Sand _apPears thin~r 
and finally disappears on the cre$t, on which, as well as on the eastern slope 
itself, to its foot, large patches of· bald prairie, strewn with Exogyra and Gry
phaeae, Ostrea falcata and Placuna scahra, are of constant occurrence ; they 
are frequently destitute of any soil whatsoever, appearing at a distance like 
fields of snow.-This ridge preserves its S. E. and N. W. course, terminating 
at the S., where the Chuckatonche and Tibby meet; northwestward from Kil· 
gore's, it may be traced up to Houston, skirting on theW. a gently undulating 
tract of oak uplands. Cretaceous outcrops are abundant on its crest and eastern 
sloFe up to where Reed Creek breaks through it, in the N. E. corner of T. 
15, R. 3 E,; beyond, few are to be seen-the ridge becomes lower, and termi
nates in the Flatwoods N. W. of Houston.-On the eastern summit of this 
ridge, a well has been bored by Mr. William T. Dexter, S. 16, T. 15, R., 4 E., 
in which at about 500 feet he passed through the Rotten Limestone into ledges 
of hard rock alternating with water-bearing beds of loose micaceous sand with 
shells-probably o~ the Tombigbee Sand group. Similar beds continued up. to 
650 feet, several strt~a.ms of water being struck, but without raising the water 
higher than 150. feet from the surface. When last heard of, the well remained 
at the above depth,· but will, it is to be heped, be further pursued, since accord
ing to the wells at Aberdeen, water would probably rise to within available dis
tance of the surface, whenever the beds corresponding to those which supply 
the Aberdeen wells should be reached, at 800 to 850 feet. This well is of some 
interest, as from its location on the .highest point of the outcropping stratum, it 
is likely to afford reliable data in.relation to its total thickness. 

121:. The prairies on the eastern slope of this ridge form part of the western 
branch of the prairie belt which, beginning in S. E. Pon~otoc, as above men
tioned, extends its main body, (with scalloped edges, and an average width of . 
about five miles) to the soutl;lward, between the Chuckatonche and 'l'ombigbee- ' 
between whose waters it form~ a dividing plateau_:_to ·Tibby Creek. The ~ur
face of the prairie has a gradual ascent towards the .east, as may be perceived in 
the high hills a:nd bluffs which ski~t the ~om~ig~e on theW. side, and .whcse, 
highest po:nts, gei)era:Uy speaking, tltr~·n~arly ori a lev.el with the ~urfaceof the 
prairie. The western branch, (or rather perhaps succe~ion of patches), which 
leaves the main bod~ below Okalona, after crossing the Chuckatcnche and 
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Houlka, rejoins the main body on the Oka Tibby, below Palo Alto, on the May-

hew Prairie. South of the latter creek, the prairies, are distributed rather irregu-

larly over the surface of the cretaceous territory, yet on the whole retain their

character of dividing plateaux, between the Noxubee and Tombigbee, and the

several confluents of these streams. They are largly interspersed with gently

undulating uplands, whose soil is generally greatly inferior in native fertility to

the prairie, and of a totally different character. It is on the outskirts, in

these wooded portions, and on the streams, not in the prairie proper, that

the Rotten Limestone most frequently crops out, forming "bald prairie spots."

In all the larger bodies of prairie, the rock is covered with a stratum of heavy,

pale yellow clay containing small round ferruginous concretions ; on whose

surface, by the addition of vegetable matter, the black prairie soil is formed, to

the depth of 12 to 18 inches. The thickness of this clay stratum varies greatly

â€”from 2 to 10, on the average about 5 to 7 feet.

125. That under these circumstances, both springs and sipe-wells

cannot, as a general thing, exist in the prairies, may be readily

imagined. The streams, while flooded during the rainy season

and in fact, at every heavy rain, ar^dry during the greater portion

of the year, unless indeed, like the Houlka, Tibby and Noxubee,

their supply derives from beyond the prairie region. Hence the

vast importance which the boring of deep, and partly artesian,

wells has acquired in this region. Where these have not been

obtained, cisterns are in general use, which are excavated into the

Eotten Limestone, without any cement being required to make

them hold water; for the rock is sufficiently impervious for all

practical purposes.

126. Fossils op the Eotten Limestone.â€”The larger streams,

as may be supposed, have mostly excavated their channels into the

Rotten Limestone, which appears at every turn, in localities too

numerous to be mentioned, not only on the immediate banks, but

frequently also on bluffs at some distance from the channel?, whose

summits are on a level with the prairie. The Noxubee River at

Macon flows in a deep channel in the Rotten Limestone; the Houlka,

Ghuckatonche, Tibby, Scooba, and others, exhibit the same phe-

nomena with frequency, and one outcrop is very nearly a copy of

every other.

The shells most commonly found have been mentioned above (1J116), besides

which, Gryphaea vow,er} QstreapluTnosa, G. creiacea, Anomza argentea, Plicatula

urticosa, a Lima (resembling Ctenoides acutilineata Con.) and two species of

Fecten, flat, and finely ruled; together with shark's teeth, are among the more

common.

R-6
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Houlka, rejoins the main body on the Oka Tibby, below Palo Alto, on the May-
. hew Prairie. South of the latter creek, the prairies, ate distributed ratherirregti
larly over the surface of the cretaceous territory, yet ori the whole retain their 
character of dividing plateaux, between the Noxutee and Tombigbee, and the 
several confl.uents of these streams. They are largly interspersed with gently 
undulating uplands, w.hose soil is generally greatly inferior in native fe-rtility to 
the praide, and of a totally different character. It is on the outskirts, in. 
these wooded portions, and on the streams, not in the prairie proper, that 
the Rotten ·Limestone most frequently crops out, forming "bald prairie spots." 
In all the large"r bodies of prairie, the. rock is covered with. a stratum of heavy, 
pale yellow clay containing small round ferruginous concretions ; on wh~se 
surface, by the addition of vegetable matter, the black prairie soil is formed, to 
the depth of 12 to U3 inches. · The ·thickness of this clay stratum varies greatly 
-from 2 to 10, on the average a~out 5 to 7 feet. 

J 25. ·That under these circumstances, both springs and sipe-weUs 
cannot, as a general thing, exist in the prairit:'s, may be readily 
imagined. The streams, while flooded during · the rainy seasoa 
and in fact, at every heavy rain, ar1dry during the greater portion 
of the year, unless indeed, like the' Houlka, Tibby and Noxubee, 
their supply derives froin beyond the prail~ie rP.gion. Hence the 
vast importance which the boring of' deep, and partly ' artesian, 
wells has acquired .in this region. Where these have not been 
obtained, cisterns ar_e in general use, which are excavated into the 
Rotten Limestone, without any cement being required to make 
them hold water'; for the rock is sufficiently impervious for ~11 
practical purposes~ · · 

126. FoSSILS OF THE RoTTEN LIMESTONE.-· The la-rger streams, 
as may l:>e supposed, have mostly excavated their channels into the 
Rotte.n Limestone, which appears · af every turn, in localities too 
numerous to .be mentioned, not only on the immediate banks, but 
frequently alRo on bluffs at some distance from the channelF, whose 

· summits -are on a level with the prairie. The N oxubee River at 
Macon flows in a deep channel in the Rotten Limestone; the Houlka, 
Chuckatonche, Tibby, Scooba, and others, exhibit the same phe
nomena with frequency, and one outcrop is very nearly a copy of 
every other. 

The shells most commonly found have been mentioned above ('ff116), besides 
which, Gryphaea vom.~; Osb·eaplurr.osa, 0. e-ntacea, Anomia argentea, Plicatula 
urticosa, a Lima · (resembling Otenoides aoutiltneata CoN.) and two species of 
Pecten, flat, and :finely ruled ; together with shark's teeth, are among the more 
common. 
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In Noxubee and Kemper, however, there is one stratum peculiarly rich in

fossils^ and containing them chiefly as nuclei much harder than the mass of the

rock and therefore in the best condition to be washed out, unharmed, by rains

and streams. The mass of this stratum is rather more clayey, and softer, than

is usually the case-^-as may be perceived at an extensive exposure on a hillside

of Wahalak Creek, where a stratum of gray calcareous clay, about 15 feet

thick, is over and underlaid by the common Rotten Limestone. This clay

stratum contains a fauna rather different from that usually found in the latter,

approaching somewhat, in character, to those of the gray clay overlying the

limestone of the Ripley Group(^f 137); and the same as collected by L. Harper

and myself, in 1855, on the bald prairies S. W, of Macon. Jt is characterized by

the comparative scarcity of the usual oysters, (except Ostrea falcata which is

very abundant), the absence of Janira 5-costata and the presence of numerous

univalves. Naiica petrosa, Nat tea sp., Pyuria trochtformis,. F. Richardsoni,

and several other species of Pyrula and Fusus, Pterocera sp., several Postella-

riae, Voluta comcellaria, Geriihiumnodosum, Scalaria Sillimanni, Actaeon

(Bullopsis f) 2 sp. This great prevalence of univalves is very unusual, as is

that of the bivalves whose nuclei are abundant here, viz: Crassatella, 2 sp..

Ciicullaea vulgaris, C. iingula, NucuIol 2 sp., Cardium sp., Lucina sp , Sole)i;

lellina, Astarte? sp., Clavagettideae, Hamulus Onyx ; and others. Besides the

shells already mentioned, Placuna scabra, Plicatula urticosa?, Anomia sp.,

Oslrea pleumosa, cretacea ?, and two other small undetermined sp. ; Gryphaea

convex:^ Pitcheri, Exogyra costata, Ichtyosarcidites cornutus, I. loricatus, I.

quadrangidaris, Nautilus DeJcayi, Edmites torquatus, Turbinolia sp., teeth

and vertebrae of Mosdsaurus, teeth of Otodus appendiculatus, Corax ayipendicula-

iits and Carcliarias, were found here.

The abundance and variety of fossils occurring in this locality, and no less

tho gr-'at prevalence of univalves, are very unusual in the Eotten Limestone of

Mississippi. Unfortunately, with the exception of . the oysters,.little, more than

the interior cast of ths fossils is usually preserved in this stratum, rendering

identification difficult In Alabama, according to Tuomey, this group of fossils

is rather more commonly found. In the collection of the Alabama Survey at

Tuscaloosa, there are several nuclei from the Rotten Limestone, of a Qardivm

closely resembling, if not identical with, Cardium Spillmani, Con. It is

observable at first sight, that the fades of the fauna of this stratum approaches

very closely to that of the uppermost clay stratum of the Ripley Group (TJ133,

137); although a close examination may demonstrate the species to be represen-

tative only, and not identical.

127. The Radiolites (jR. Aimesii and undulatus), though a very striking

palseontological feature, are by no means common, and being a conspicuous

fossil, those specimens which. had been washed out of the rock on the bald

prairies, early found their way to cab! nets and private mantelsâ€”which is the

only source from which I have as yet obtained them. The Ichtyosarculites,.

likewise, are rare.
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In N o.xubee and Kemper, however, there is one stratum peculia~·ly rich in 
fossils,' and containing -them chiefly as nuclei much harder · than. the mass of the 
rock ~~d therefore in ·the best condition to be washed out, nnliarmed, by rains 
and :streams. The mass ofti1is stratum is rather more clayey, and softer, thaJl 
is usually the case::.,_as may be perceived at an exten~ive exposure on a hills1de 
R ()f W uhalak Creek,_ where a stratum of gray -calcareous clay, about 15 feet 
thick, is over and underlaid by the common Rotten .Limestone. This clay 
stratum contains a fauna rather different f!_'om that-usually foun~ in the latter, 
approaching somewhat, in character, to tho&e of the gray clay overlying the 
limestone of the Ripley Group('!fl37); an,d the same as collected by L. Harper 
snd myself, in 1855, on the bald prairies S. W. of Macon. It is characteriz~rl by 
the comparative scarcity of the usual oysters, (except Ost'rea jalcata which is 
very abundant), the absence of Jan£m 5-costata and the presence of numerous 
univalves. Natica petrosa, Natica sp., Pyt·ula tmchzjonais, P. Richm·dsoni, 
and several other species of Pyrula and Fusus, Pterocem sp., several Rostella
riae, Voluta cancella1·ia, · Oerithium·noclosum, Scalan·a S£lli'liwnni, .Actaeon 
(Bullopsis ?) 2 sp. This great prevalence of univalves is very unusual, as is 

that of the bivalves whose nuclei are abundant here, viz : a~·assatella, 2 sp .. 
(J,~ct~Uaea vulr,'an·s, 0. ungulct,. Nuculi& 2 sp., Cardium sp., Lucinct sp ~ Solen, 
!lellwa, Astarte? sp., Olavagellzdeae, liamulus Onyx ; and others. Besrdes the 
shells already mentioned, Plawna scabra, Plicatt~la uTticosa ?, Anomia sp., 
Ost?·ea plewmosa, c1·etacea ?, o.nd two other small undetermined sp. ; Gryplzaea 
convex~!, Pitclteri, E.'togyra costata, Iclttyosarculites c01·nutus, L lor£catliS, L 
guarlrangnlaris, Nautilus Dekayi, Ha7nites torqnatus, Ttt?·binotia sp., teeth 
and verteb:·m of Mosasau?·us, teeth of Otoclus appencliculatus, Comx appendicula
tn~ and a,wchxrias, were round here. 

'l'he abundance and vari(:ty of fossils occuning in this locality, and no less 
tb0 gr .:at prevaJence of uniYalves, nre very unusual in the Rotten Limestone of 
:Mississippi. Untortunately, with the exception of the oysters, little more than 
the inted.lr C:\st of th-3 fossils is us~l\tlly preserved in this stratum, rend~ring 
iden tifitation difficult: In Alabama, according to Tuomey, thi~ group of fossils 
is rather more commonly found. In ·the collection of the Alabama Survey at 
Tuscaloosa, there' are se~eral nuclei from the Rotten Limestone, of a Cardium 

closely resembling, if not identical with, Oar·diurn Spillrnani, CoN. · It is 
ob3ervable at first sight, that the facies of the fauna of this stratum approaches 
very closely to that of the uppermost clay stratum of the Ripley Group ("![133, 
137); although a close examination may demo11strate the species to ·be repr·esen
iative c;mly, and not identical. 

127. The Radiolites (R. Aimesii and i6ndulatus), though a very striking 
palreontological feature, are by no means common, and being a conspicuous 
fossil; those specimens which . had been washed out of the rock on the bald • 
_prairies, earlyfound their ·way to cab:nets and·private mantels--which is the 
only source from which I have as yet obtained them. The Ichtyosarculites,. · 
likewise, are rare. 
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Very perfect impressions of fish have been found in several localities, mostly

in digging cisterns; as at Camargo, Palo Alto, and Okalona. I have never been

so fortunate as to obtain even a fragment of one.

~ Irregular, rounded nodules of iron pyrites, of a radiated structure, called

"Sulphur Balls," are common throughout the Rotten Limestone, and sometimes

cause considerable difficulty in boring wells, on account of their hardness, and

ienieucy to divert the auger Irom the vertical.

IV. THE RIPLEY GROUP.

128. The surface of the territory occupied by this, the upper-

most stage of the Cretaceous in Mississippi, is generally hilly, and

to a great extmt, thickly covered with the strata of the Orange

Sand, which have filled up the gaps occasioned by fracture or de-

nudation in the ridges formed by the upheaved strata of the group.

Small prairie spots are met with in many localities, but usually on

or around isolated hilltops or ridges, where some soft calcareous

stratum has approached the surface. On these "bald prairie hill-

tops," we often find in abundance the Exogyra^costata and Gry-

pkcrea mufa'dhs (G. convvxa is less .common), but associated with

them are always nudd, at least, of fossils characteristic of this

gr<>up.

There are two materials especially, which in their various modi-

fications, compose the strata of this group, viz: hard crystalline

limestone, more or less sandy and glauconitic, which forms the

highest strata; and bluish micaceous marls, more or less sandy,

and often interstratifimd with subordinate ledges of handy limestone,

which latter become less and less frequent as we descend in the

series towards the strata forming a palaeontological as well as

lithological transition into the Rotten Limestone. 1

In the uppermost, hard varieties of the limestone, the substance of the shell

Â©f fossils is generally replaced by crystallized, transpprent calcareous spar,

which often forms specimens of great beauty and perfection. Lower down, we

often find hard nuclei, while the substance of the shell is soft and friable crys-

talline mattery or at times, is altogether wanting, so as to leave the nucleus

either loose, or fixed at some point, standing free within the hollow space, In

the marls, on the contrary, the preservation of the substance of the shells is

yery perfect, since it has not been replaced by any extraneous matter, but sim-

ply rendered friable by the'decay of the animal glue. It generally exhibits,

therefore, not only the finest details of structure, both external and internal,

but even the iridescence of the mother-of-pearl is often beautifully preserved,

so that the observer at first finds it difficult to convince himself that the beds
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Very perfect impressions of fish have been found. in several localities, mo_stly 
in digging cisterns ; as at Camargo, Palo Alto, and Okalona. I have never been 
so fortunate as to obtain even a fragment of one. 

- Irr~;!;ular, rouuded nodules of iron pyrites, of a radiated structure, called 
"SnitJhnr Balls," are common throughout the Rotten Limestone, and sometimes 
c~tuse c•msiJerable diffi(mlty in boring wells, on account of their hardness, and 
tenJ.eucy to div<!rt the auger from the vertical. 

IV. THE RIPLEY GROUP. 

128. Tho ~urface of the 'territory cccupied by this, the upper
mo~t stnge of the Cretaceous in Mississippi, is gcneral1j· hi11y, and 
to a great. extt·nt, thickly covered. with the strata of the Orange 

·sand, wltich have filled up the gaps occasioned by fracture or de
nudatiOtl iu the riuges formed by the upheaved strata of the group. 
Small pra-irie ~pots are met with in many localities, but usually on 
Or aJ•otwd ISOtatt?d hilltops 01' ridges, where SOme Soft calCareOUS 
stratum has a pproa.cl1ed the surfac'e, On these· "bald pt~airi~ hill~ 
tops," we oftcu filld in abundance th(} Exogyra.:postata and · Gry
p!wea mufa_';itu; (G. cunvi·xa is less ·.common), but associated with 
them are always nw_ld, at least, of fossils characteristic of this 
gr••up. 

Thct;e are two matcl'iais <'Specially, which in their various modi
fications, com poRe the f:trata of this· group, viz: hard crystal-line 
limestone, more .in· lo:-;s srwdy and glauconitic, which forms the 
highest stt•ata ; an(I' IJ!td:::II mieaceous tnads, more or les3 sandy, 
and often intm·stratifi(:cl witll subordinate ledges of !:andy limestone, 
which latfet• become less and less frequent as · we descend in the 
serie.s towards the strata forming a palreontol0gical as well as 
litholoo-ical transition into the Rotten 1.~1mestone. \ 

r.:> ' -. . ·. ' 
In the uppermost, hard varieties of the limestone, the substance of the-shell 

ef fossils is generally rep}a,ced by crystallized, tranSpPrent calcareous spar, 
which often forms specimens of great beauty and perfection. Lower down, we 
often find'hard nuclei, while the substance of the shell )s soft and friable crys
talline matter, or at times, is altogether wanting, so as tp leave the nucleus 
either loose, or fixed at some. point, standing free within the hollow space. In 
the m~rls, :op the contky, the preservation of the substance of the shells is 
very perfect, since it has not been replaced by any extraneous matter, but sim
ply rendered friable by the tdecay of the animal glue. It generally exhibits, 
therefore, not only the finest. details of structure, both external and internal, 
but even the iridescence of the mothe:r-of-pearl is often beautifully preserved, 
so that the observer at first finds it difficult to convince himself that the beds. 
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before him have not, at a comparatively recent period, formed the sea-beach.*

129* In entering upon the territory of this formation from the

west side (on which, in S. Tippah. Pontotoc, and N. Chickasaw, it

is bordered by the flatwoods), there is a very striking change in the

aspect of the country, which suddenly becomes hilly and broken,

the hillsides coming down steeply into the valleys, and exhibiting

outcrops of hard limestone, while the surface is covered with deep-

tinted Orange Sand.

Springs become abundant, and the growth of vigorous Black

and Spanish ("Red") Oak and Hickory, intermixed with lime-loving

trees like the Poplar (Liriodendron), Walnut, Butternut, Linn,

Umbrella Tree {Magnolia auriculata) and Locust on the hills, and

of the Sycamore, Honey Locust, Wild Plum and. Red Bud in the

valleys, indicates the change of soil., In some portions of Ponto-

toc county, there is a pretty regular rise as we advance eastward

from the flatwoods, the limestone strata, which at first were at the

foot, gradually ascending to the top of the hills of the Pontotoc

Ridge, until a sudden descent brings us down to the level territory â€¢

of the Rotten Limestone, at the E. foot of the ridge. Such is the

case on the road from Rocky Ford via Tardyville to iBllistown,

and on the Tbcapola and Camargo road via RedlancL The out-

cropping ledges of rock there form the crest of the ridge, which

runs parallel to the strike of the stratum.

130. The geological structure is not, however, always as simple as in the case

just mentioned. Commonly, the rock strata fall far short of reaching the east-

ern summit of the ridge; and the hills, lower, and less distinctly co-ordinated

*See also T. A. Conrad "On a group of cretaceous fossil shells, found in Tip-

pah county, Miss., with descriptions of fifty-six new species." Jour. Acad. Nat.

Sc. Phila., n. s., Vol. 3, 1T323, ff.â€”Some of the fossils of the cry staUine lime-

stone were observed by L. Harper at Bipley,in 1855, but were by him accounted

tertiary. Others were collected previously by Prof Wailes, on the bald hilltops

of Pontotoc. In spring 1856, I explored the territory, and collected the fossils

of the Kipley Group from the town of Pontotoc to the Tennessee line, and in

autumn of the same year, its southern portion, from Pontotoc to Houston.

Upon my information regarding these localities, Dr. William Spillman, of

Columbus (whose splendid collection of fossils from the lower stages of the

Cretaceous has already been mentioned), visited the Owl Creek locality in

November 1856, and brought back a fine collection of its fossils; which he

subsequently submitted to Mr. Conrad for description, there being then no

prospect of anything being done with the collections of the Geological .Survey.

Great credit is due ta Dr. S. for the energy and enthusiasm with which he has

for years persued, during all his leisure hours, the study of the cretaceous

formation of Mississippi. With the exception of a .single locality (Kindrick'S

mill, visited by me in spring 1858), all observations recorded here concern-

ing this formation, are derived from n y field notes of spring and a.utumn 1856,
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before him have not, at a comparatively recent period, formed the sea-beach.* 

129. In ent-ering upon the tel'ritory of this formation itom the 
west side (on which, in S. Tippah, Pon-tot<;>c, and N. Chickasaw, it 
is bordered by the flatwoods), there is a very striking cha~ge in the 
.aspec.t of the country, which suddenly becomes hilly and broken, 
the hillsides coming down steeply into the valleys, and e:xhibibing 
outcrops of hard limestone, while the surface is covered with deep·· 
tinted Orange Sand.· 

Springs become abundant, and the- gTowth of vigorous Black 
and Spanish .("Red") Oak and Hickory, intermixed with lime-loving 
trees "like the Poplar (Liriodend1·on), W aii:mt, Butternut, L~inn, 
Umbrella Tree (.Jlliagnolia auriculata) and Locust on the hills, and 
of the Sycamore, Honey Locust, Wild Plum and-_ Red Bud in the 
valleys, indicate!' the change of suil. , In some portions of Ponto
toc county, there is a pretty regular rise as we advance eastward 
from the flatwoods, the limestone strata, wh-ich at first were at the 
foot, gradually ascending to the top of the hills of the Pontotoc 
Ridge, until a sudden descent l.Jriugs us down to the level territory · 
of the Rotten Limestone, at the E. foot of the ridge. Such is the 
case on the road from Rocky Ford ~Jia 'l'ardyville to 'Eilistown, 
and on the Tocapola and Camargo road 'Via Redland. The out
cropping ledges of rock there form the ct·est of the ridge, which 
runs parallel to . the strike of the stratum. 

130. The geological structure is not, however, always as simple as in tho case 
just mentioned. Co_mmonly, the rock strata fall far short of reaching the east
ern summit of the ridge ; and the hills, lower, and less distinctly co-ordinated 

*See also 'r. A. Com-ad " On a group of cretaceo-us foss£l shdls, found in Tip
pahcounty, llf.iss., with descriptions of fifty-six new species." Jour . .Acad. Nat. 
Sc. Phila., n. s., Vol. 3, '!1'323, :ff.-Some of the fossils of the crystalline lime
stone were observed by L. Harper at Ripley, in 1855, but were by him accounted 
tertiary. Othc1·s were collected previously by Prof Wailes, on the bald hilltops 

· of Pontotoc. lit spring 1856, I explored the tel'l'itory, and collected the fossils 
of the Ripley Group frop1 the town of Pontotoc to the Tennessee ~ine, and in 
autumn of the same year, its-southern portion, from Pontotoc to Houston. 
Upon my information regarding ·these localities, Dr. William Spillman, of 
Columbus (whose splendid collection of fossils from the lower stages (If the 
Cretaceous ha:;; already been mentioned), visited the Owl Creek locality in 
November 1856, and brought back a fine collection of its fossils ; which he 
subsequently submitted to Mr. Conrad for description, ther-e- being then no 
prospect of anyt!png being d<?pe with the collections of ihe Geological Smvey. 
Great credit is due to Dr. S. for the energy and enthusiasm with which be bas 
for y-ears persu~d, during' all his leisure hours, · the study of the cretacedus 
formatio~ of Mississippi. ·With .the exception of a ,single locality (Kindrick~s 
mill, visited by me in 11pring 1858), all *.1-.. observations recorded here conce.rn
ing this fom1ation, are derived from n y field notes of spring and a,utumn 185~. 
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into a ridge, are formed by the marl strata underlying the rock, capped usually

by the Orange Sand. Such is the case in Tippah, in middle Pontotoc, and in

Chickasaw county, ST. E. of Houston. The Pontotoc Ridge is therefore, in fact,

rather a belt of ridgy land, which is in several instances (Chiwapa, Chuckatonche)

traversed, by streams, though more commonly, it forms a "divide," between the

waters of the Tombigbee and Hatchie on one side, and those of the Tallahatchie,

Loosha-Scoona and Yailabusha on the other.

Interstratified with the blue marls, and in some instances repla.

cing them entirely, we find strata consisting of sandy limestone of

various degrees of induration within its own mass, so that the

action of water wears it into fanciful, often' perforated forms,

which have obtained for it from the inhabitants the names of "bored

limestone" and "horse-bone limestone." It abounds in fossils,

which are, however, generally preserved as nuclei ouly.

131. Localities of the Ripley Group.â€”The most northerly outcrop which

I know to exist, occurs near Jonesboro, on S. 11, T. 2, R. 4 E., Tippah county.

Here we find outcropping on the .sides of a small valley, a ledge 12 to 15 inches

thick, of hard crystalline limestone, somewhat sandy, with grains of greensand

interspersed. Its weathered surface is covered with projecting fragments of

shells, chiefly of a large Tarritella (allied to T. Bauga D'Orb., and different from

T. Tippma, Con. of Owl Creek), of Qryphiea, v mer, a large Venericardia with

fiat radial costse, and claws of a Callianassa. This rock is so hard that it has

been used for millstones; a fine chalybeate spring issues from beneath the ledge.

.A soft ferruginous variety of it, into which it shows occasional transitions, is

said to crop out on Muddy Creek, due W. of the locality mentioned, while half

a ni^le E. of it, the soft shell marl was found in wells.

At Mr. Wilhites, S. 27, T. 2, R. 4 E., a well was dug on a hill, at the foot of

^which the blue Owl Creek marl, with numerous fossils, crops out. The section

tans obtained is as follows:
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into a ridge, are formed by the marl strata underlying the rock, capped usually 
by the Orange Sand. Such is the case in Tippah, in middle Pontotoc, and in 
Chickasaw county, N. E. of Houston. The Pontotoc Ridge is therefore, in fact, 
mther a belt of ridgy land, which is in several instances (Chiwapa, Chuckatonche) 
trave~·secl by streams, though more commonly, it forms a "di?Jide," between the 
waters of the Tom higbee and Hatchie on o~e side, and those of the Tallahatchie, 
Loosha-Scoona and Yallabusha on the other. 

lntet·stratifi.ed with the blue marls, and in some instances repla_ 
cing them entirely, we find strata consisting of sandy limestone of 
various degrees uf indm~ation within its own mass, so that the 
action of water wears it into fanciful, often' perforated formsr 
which have obtained for it from the inhabitants the names of "bored 
limestone" and uhorse-bone limestone." It abounds in fossilsr 
which are, however, generally preserved as nur.lei ouly. 

131. Localities oj the Ripley Group.-The most northerly outcrop which 
I know to e:xist, occurs near Jonesboro, on S. 11, T. 2, H. 4 E., Tippah county. 
Here we find outcropping on the .sides of a small valley, a ledge 12 to 15 inches 
thick, of hard crystalline limestone, somewhat sandy, with grains of greensand 
-interspersed. Its weathered surface is covered with projecting fragments of 
shells, chiefly of a large Turritella (allied to T. Bauga D•OaB., and different from 
T. Tipplna CoN. ofOwl Creek), of Gryp~r.tex v mer, a large Venericardia with 
flat radial costre, and claws of a Callianassa. This rock is so hard that it has 
-been used for millstones; a fine chalybeate ~pring issues from beneath the ledge • 
. A soft ferruginous variety of it, into which it shows occasional transitions, is 
said to crop out on Muddy Creek. due W. of the locality mentioned, while half 
a mile E. of it, the soft shell marl was found in wells. 

At Mr. Wilhites, S. 27, T. 2, R. 4 E., a "'ell was dug on a h1ll, at the foot of 
which the blue Owl Creek marl, with numerous fossils, crops out. 'l'hc sootion 
thus obtained is as follows : 
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(Sec. 1L),

SECTION OF STBATA IN WILHITE'S WELL, TIPPAH COUNTY.

Â«

CHARACTER OP STRATA.

6

....

18,

Clay and Orange Sand,.

5

+ t

t t

t t

18

Dark colored micaceous marl with Owl Crjek fossils.

4

1 1 1

3

Bored limestone with shells; Tarritrtla and Baculites.

o 0 o

3

Gravel and sand, with lumps of hard blue limes>ton<\

"2

â€¢

33

Coarse siliceous sind, loosely cemented by lime, with

disintegrated shells.

1

The Turritella in No. 3, is the same as that in the limestone near Jonesboro'.

At Ruckersville, the effervescent shell marl is found in the wells.

At Kindrick's old mill, on Muddy Creek, S. 9, T. 3, R. 4 E., we obtain the

following section:

(No. 12.)

SECTION AT KINDRICK'S MILL, TIPPAH COUNTY.

INCHES

FEET.

CHARACTER OF STRATA.

g

25

Yellow Sand, ill stratified. Orange Sand; or

lignitic?

4

Turritella limestone, with Gryphaea vome)% Ostrea

crenidataf Callianassa, Baculites, Otodusappen-

diculatus.

1

6

3

2

Coarse glauconitic sand with disintegrated shells.

No. 3 of Sec. 13.

2

â€¢

t t

t t

t t

t t

t t

t t

Dark micaceous marl with Owl Creek fossils,

among which Scaphites Conrad?, Baculites Tip-

paensis, Crassatella Ripleyana, Nucula percrassa

Bosinia densata, Ctenoides acutilineata, Meretrix

Tippana, Legumen ell>pticus, Biliquaria bipli-

cata; numerous univalves.

20

1

!

Stratum No. 3 contains, besides the large Turritella already mentioned, a

smaller species with two acute revolving costse, found also at Ripley, and on

King's Creek.
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. . . 

J 
0 

(Sec. 11.), 

SECTION OF STRATA IN WILHITE'S W.ELL, TIPPAH COUNTY. 
' 

. . . 
t 
t 
t 

I 
0 

. . . . . 

. . . 
t 
t 
t 

. . 

CHARACTER OF STRATA. 

: 18, I Cl&y and Omnge Sand, I 5 

1181 Dark colored mi=us marl with Owl Crock fossib.. I 4 

I I 3 I Bored limestone with shells : TurritPZla and Baculites. 13 
'o I 3 I Gravel and sand, w1tn lumps of hard blue lime~>tOnP.- I~ 

: · ~ -Coarse siliceous S'lnd, loosely cemented by lime, with 
• 33 disintegrated shells. 1 

I 
The Turritella jn No.3, is the same as that in the limestone near Jonesboro'. 
At Ruckersville, the effervescent shell marl is found in the we!Is. 
At Kindrick's old mill, on Muddy Creek, S. 9, T. 3, R. 4 E., we obtain the 

following section : 
(No. 12.) 

SECTION AT KINDRICK'S MILL, TIPP .A.H COUNTY. 

I E I 
00 

I I 101 0 Ill CHARACTER OF STRATA, 
0 ~ z ... . . . . . . . 

. . . 25 Yellow Sand, ill stratified. Orange Sand ; or 4 . . . . lignitic? . . . . . . . 
---1 

1 I Turritella limesiDne, with G>·ypharu "om"', Ostr"' I 
-- 6 crenulata? Callianassa, Bacztlites, Otodus appen- " 0 

--- diculatus. 

2 I Coarse glauconitic sand with <lisintegrated shells.l 
2 . . No. 3 of Sec. 13 . . 

t t I Dark micaceous marl with Owl Creek fosstls, J 
t t among which Scaphites Conradi, Baculites Tip-
t t 20 pMnsis, Orassatella Ripleyana, Nucula percrassa 1 t t Dosinia denBata, Otenoides acutilineatrz, Meretrix 
t t Tippana, Legurnen elllpticus, lYiliquaria bipli-
t t I cata; numerous univalves. 

Stratum No. 3 contains, besides the large Turritella already mentioned, a 
sm!l.ller species with two acute revolvin~ costre, found also at Ripley, and on 
King's Creek. 
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From this S. to Ripley, the Owl Creek marl is frequently found outcropping

in the branches tributary to the Hatchie, and in most wells. At Braddock's, S.

21, T. 3, R. 4 E., on Walnut Creek, the marl crops out without the overlying

limestone; its thickness, as ascertained in wells, close at hand, is 18 feetâ€”ifc

is underlaid by yellow, water-bearing sand.

132. In the neighborhood of Ripley, there are numerous outcrops; the

wells, also, have rendered the formation more accessible to study than is the

case elsewhere. The general features of the outcrops may best be studied at

an exposure in the S. portion of the town, at a bluff on the S. side of Tippah

Creek, where we obtain the following section:

(Sec. 13.)

SECTION ON TIPPAH CREEK AT RIPLEY, TIPPAH COUNTY.

INCHES

CHARACTER OF STRATA.

6

-! -1 -

-l-l-

-J_-_l-

Concretionary ("bored")Litn estone, with hard and

- soft ledges alternating; containing (sparingly)

Exogyra costata, and numerous other, imper-

fectly preserved shells, mostly nuclei; through-

out, in great abundance, a Cerwpora, which in

the lowest, hardest ledges is associated with

Turritellae and Gryphaea vomer.

25

4

/^-~\

1

Coarse glauconitic sand with disintegrated shells.

3

3

Seam of yellow, non-fossiliferous sand,

%

t t

t t

3

Micaceous marl (Owl Creek) with Bacuities,

Legumen and Siliquaria.

I

Stratum No. 4 of this section is extremely variable, being frequently represen-

ted by a soft yellowish-white, calcareous sand, often associated with a soft yellow

limestone, teeming with corals (Ceriqjora) and containing casts of shells with

loose nuclei (*f[128). It may be studied to advantage in several outcrops E. of

Ripley, among others, at the oluff above the crossing of Owl Creek on the Ripley

and Jacinto road. In several of these, as well as mothers S. of Ripley on the

Pontotoc road, it may be seen overlaid by a black micaceous material, more or

less clayey, and containing a few poorly preserved shells.

The locality on Owl Creek, 3 miles N. E. of Ripley, on S. 7, T. 4, R. 4, (first

visited by me in May 1856) where Dr. Spillman's fossils were obtained, forms

part of the bluff mentioned above, which contains on the west side of Owl

Creek for several miles; at the point mentioned it affords the following"

section:
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F1·om this S. to Ripley, the Owl Creek marl is frequently found outcropping 
in the branches tributary to the Hatchie, and in most wells. At Braddock's, S. 
21, T. 3, R. 4 E., on Walnut Creek, the marl crops out without the overlying 
limestone ; its thickness, as ascertained in wells, close at hand, is 18 feet--if; 
is underlaid by yellow, water-bearing sand. 

132. In the neighborhood of Ripley, there are numerous outcrops; the 
wells, also, have rendered the formation more accessible to study than is 1 he 
case elsewhere. The general features of the outcrops may best be stuuicd at 
an exposure in the S. portion of the town, at a bluff on the S. side of Tippah 
Creek, where we obtain the following section : 

(Sec. 13.) 

SECTION ON TIPP.AH CREEK AT RIPLEY, TIPPAH COUNTY. 

I I 
rn 

I I 
8 f"l 0 f"l ::r1 CHARACTER OF STRATA. 
l'il (.) z 
r=. z 

H 

r--T-1~·1 · I Concretionary ("bored")Lim estone, With hard and 
· soft ledges alternating ; containing (sparingly) 

-1-T -125 J 
E.wgyra costata, and numerous other, imper-
fectly preserved shells, mostly nuclei; through· 4 

-l-J_--1 I I 
out, in great abundance, a Oert'opora, which in 
the lowest, hardest ledges is associated with 
Turritellae and Gryp1~aea vomer. 

,...._ I 1 I I Coarse glauconitic sand with disintegrated shells. I 3 . '-' . 
. I I 3 I Seam of yellow, non-fossiliferous sand, 12 . I 

t t I aj I M.1caceous marl (Owl Ureek) with Buculites, I I 
t t Legumen and Siliqua1·ia. -
Stratum No. 4ofthis section is extremely variabJe, being fi·equently represen

ted by a soft yellowish-white, calcareous sand, often associated with a soft yellow 
limestone, teeming with corals ( 0e?·iO'J?01'a) and containing casts of shells with 
loose nuclei ( '!f128). It may be studied to advantage in several outcrops E. or 
Ripley, among others, at the bluff above the crossing of Owl Creek on the Ripley 
.and Jacinto road. In several of these, as well as in others S. of Ripley on the 
Pontotoc road, it may be seen overlaid by a black micaceous material, more or 
less clayey, aurl containing a few poorly preserved shells. 

The locality on Owl Creek, 3 miles N. E. of Ripley, on S. 7, T. 4, R. 4, (first 
visited by me in May 1856) where Dr. Spillman's fossils were obtained, forms 
part of the bluff mentioned above, which contains on the west side of Owl 
Creek for several miles ; at the point mentioned it affords the following 
section : 
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(Sec. 14.)

SECTION OF OWL CREEK BLUFF, NEAR RIPLEY.

Â§

i

CHARACTER OF STRATA.

-J_-_l_-

B

Concretionary iimsstone, with Ewgyra costata,

Ceriopori ani T.orrUeHa. Sims as No. 4 of

preceding section, ani No. 3 of Sec. 12.

Z|Z|Z

25

2

I \

Dark, bluish, micaceous marl, more or less clayey

in its did^rant portions, containing numerous fossils,

whose shells retaia their natural iridescence.

t t

t t

t t

20

1

The uppermost 2 feet of the lower stratum, is particularly rich in bivalves,

mainly NacuHa percrassa, Crassatdla Bipleyana, Meretrix Tippana and Dosinia

densata, which frequently occur with both valves still in juxtaposition. Lower

down Baculites are very abundant; they sometimes form beds 6 to 8 inches in

th'ckce s and several yards in length, which when broken up, exhibit a dazzling

play of intense rain-bow tints.

Most of the fossils mentioned in the catalogue given below (excepting those

parked with an asterisk) occur in this locality and are in the collection of the

, Survey; many of them being thus far undetermined. Outcrops corresponding

to different portions of the sections just given, occur W. of Ripley for 2)Â£ miles,

when (on S. 28, T. 4, R. 3 E.), the soft yellow limestone disappears under the

gray clays of the Lignitic, which also overlie it in the northern portion of the

town of R:p!ey. The entire thickness of the calcareous strata overlying the

water* earing sand?, as ascertained in wells, is about 60 feet.

133. In S. Tippah, the same strata ciop out on all the tributaries of the

Tallahatchie, E of the line <riven on the map. One outcrop of the blue marl, at

Col. Berry's, S. 4, T. 6, R. 4 E, is peculiarly rich in univalves, comprising many

species not found on Owl Creek. The most common are Turritella Tippana

and Atfileti leioleimi ;a large, beautifully sculptured species of Pyruht, and

Indicia perlati also occur.

On S. 23, T. 5, R. 4 E., at a church near Mr. Stubbs' place, there is an isola-

ted cretaceous hill, surrounded on all sides by deep Orange Sand wells. At

this spot, in a ravine, the following section obtains:
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(Sec. 14:.) 

SECTION OF OWL CREEK BLUFF, NEAR ltiPLEY. 
-----

-I e I CHARACTER OF STRATA. 0 z 

-I-I-
I Concretionary lim"tone, with Er'!Jym =tata,-~-- -

- - -
-1-1- 251 Oeriop?trt ani T.m·itel.la. S:tme as No. 4 of I 2 

- - I preeaJing section, anl No. 3of Sec. 12. 

=,=,= I ------ --~' t t 

120 t t Dark, bluish, micaceous m1.rl, more or less clayey 
t t in its did'Jrant portions, cont~inin~ numerous fossils, 1 
t t I whose sh3ll3 reta.in tueir mtural iridescence. 
t t 
The ppperrnost 2 feet of the lower stratum, is particularly rich in bivalves, 

mainly Nucula percrassa, Orassatella JU'pleyana, Meret?ix Tippana and Dosinia 
densata, which frequently occur with both valves still in juxtaposition. Lower 
down Baculites are very abundant; they sometimes form beds 6 to 8 inches in 
th'ckne sand several yards in length, which when broken up, exhibitadazzling 
play of intense rain-bow tints. 

Most of the fos~ils mentioned in •the catalogue given below (excepting those 
, ~_arked with an ast_arisk) occur·in this locality and are in the collection of the 
, Survey ; many of them being thus far undetermined. Outcrops corresponding 
-to different portions of the sections .i ust given, occur W. of Ripley for 2Xf miles, 
:when (on S. 28, T. 4, R. 3 R), the Roft yellow limestone disappears under the 
gray clays of the Lignitic, whk h also overlie it in the northern portion of the 
town of R:p1ey. The entire thickness of the calcareous strata. overlying the 
waterl ea.ring Rani!!>, as aRcertained in wells, is about 60 feet. 

'133. In S. Tippah, the same stra~a c10p out on all the tributaries of the 
TallahJ.tchie, E of the line g-iven on th<• map. One outcrop of the blue marl, at 
Col. Berry's, S. 4, 'l'. 6, R. 4 E, is peculiarly rich in univalves, compriRing many 
species not found on Owl Creek. 'l'he most common are Turrltella Tippana 
and At1~~etrt leio.lerwn ; a. l:uge, beautifully sculptured species of Pyrul,(, and 
2url?"cla perlat?. also occur. 

On S. 23, T. 5, R. 4 K, at a church near Mr. Stubbs' place, there is an isola
ted cretaceous hiiJ, surrounded on all sides by deep Orange Sand wells. At 
this spot, in a ravine, the following section obtains : 
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(Sec. 15.)

SECTION OF AN ISOLATED CRETACEOUS HILL NEAR THE

MEETING-HOUSE ON S. 23, T. 5, E.E., TIPPAH COUNTY.

INOHES

| FEET.

CHARACTER OF STRATA.

d

20

Yellowish-gray, calcareous clay, with veins of lime,

and containing l&xogyra costata.

5

20

"Bored Limestone," with Ammonites placenta,

Cucullaea capax, C. Maconensis, Trigonia.

4

-T-T-

10

Coarse glauconitic sand, with disintegrated shells.

3

2

Black laminated clay, with veins of the above sand.

2

12

Soft ferruginous limestone, similar to that found

E. of Ripley.

1

Here, as in Pontotoc and Chickasaw, gray calcareous clay takes the place of

the black micaceous sand which usually overlies the limestone in Tippah (If 123)

134. While in Pontotoc county, as has been mentioned, the rocks of the Ripley

Group reach the western border of the Rotten Limestone, the same is not the

casein Tippah, except in the extreme S. E., on tha Pontotoc line. Two fossili-

ferous outcrops only are known to me, on the E. fork of Hatchie; and it is

doubtful whether these do not assimilate more closely to the Rotten Limestone

than to the Ripley Group. In N. Tippah, the calcareous strata occupy only a

a narrow belt (3 to 4 miles), W. of the line between ranges 4 and 5, E., while on

the W. fork, and main Hatchie below the junction, a black, fetid lignitic clay,

interstratified with gray and greenish sand, forms the bluffs; and also the base

of the hills, which are very high and thickly capped with Orange Sand, and

largely timbered with pine, which is wanting on the territory of the calcareous

strata.â€”Outcrops of this black clay, interstratified with sand, and greatly

resembling, at times, the materials of the Eutaw Group, appear on the main

Hatchie in S. 5, T. 2, R. 5 E., and in other localities lower down; on S 31, T.

2, R. 5 E., ne\r Walker's mill; on a branch of Hatchie on S. 16, T.,5, R. 5 E.,

and other points in this region, where it is very generally struck in wells.

These prove, however, that its surface also has suffered great denudation before

the deposition of the Orange Sand, for frequently, wells 70 to 80 feet deep do

not reach the black clay, when on adjoining forms, at the same level, it is near

the surface.

2iTear a bridge on E. Hatchie. in N. E. T. 3, Ri 5 E., there is an outcrop

exhibiting a black, very micaceous, sandy clay, non-effervescent, and with indis-

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

8
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

,134] SOUTH TIPP .A.H-PONTOTOC. 89 

(Sec. 15.) 

SECTION OF AN ISOLATED CRETACEOUS HILL NEAR THE 
MEETING-HOUSE ON S. 23, T. 5, R.E., TIPPAH COUNTY. 

I ~ Ill CHARACTER OFSTBATA. I ~ 
--· 20 ~~ ~~ Yello:i:h~;~;,calcareousclay, with veinsof-~~:-~ 
~ and contammg Exoqyra costata. 

---
-I-I-

20 ~"Bored Limestone," with .Ammonltes placenta, 4 I Ottcullaea capax, 0. Maconensis, Trigonia. 

-1-1-
. 8 . I I 10 I Coarse glauconitic sand, with disintegrated shells. I 3 

___ I 21 I Black laminated clay, with ~eins of the above sand. t 2 _,_,_1-
-- 12 

~1=1=1 
Soft ferruginous limestone, similar to that found ' 1 

E. of Ripley. 

Here, as in Pontotoc and Chickasaw, gray calcareous clay takes the pla.ca of 
the bl~tck micaceous sand which usually overlies the limestone in Tippah ('if 123) 

134. While in Pontoto~ county, as has been mentioned, the rocks of the Ripley 
Group reach the western border of the Rotten Limestone, the same is not the 
ease. in Tippah, except in the extremeS. E., on th2 Pontotoc line. Two fossili
ferous outcrops only are known to me, on the E. fork of Hatchie; and it is 
doubtful whether these do not assimilate more closely to the Rotten Limestone 
than to the Ripley Group. InN. Tippah, the calcareous strata occupy only a 
a narrow belt (3 to 4 miles), W. of the line bet·ween ranges 4 and 5, E., while on 
theW. fork, an~ main Hatchie below the junction, a black, fet:d lignitic clay, 
interstratified with gray and greenish sand, forms the bluffs; and also the base 
of the hills, which are very high and thickly capped with Orange Sllld, and 
largely timbered with pine, which is wanting on tl:e territory of the calcareous 
strata.-Outcrops of this black clay, interstrati:fied with sand, and greatly 
resembling, at times, the materials of the Eutaw Group, appear on the main 
Hatchie in S. 5, T. 2, R. 5 E., and in other localities lower down ; on S 31, T. 
2, R. 5 E., ne\r Walker's mill; on a branch of Hatchie on S. 16, T. ,5, R. 5 E., 
and other points in this re~ion, where it is very generally struck in wells. 
These prove, however, that its surface also has suffered great denudation before 
the deposition of the Orange S3.nd, for frequently, w~lls 70 to 80 feet deep do 
not reach the black clay, when on adjoining farms, at the same level, it is near 
the surface. 

Near a. bridge on E. Hatchie. inN. E. X(, T. 3, R' 5 E., there is an outcrop 
uhibiting a black, very micaceous, sandy clay, non·effervescent, and with indis· 
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tinct impressions of fossils. Nevertheless, Turritella Tippana was recognized,

also a Nucula, Venericardia, Cytherea? and Tellina ?â€”Near Kellum's mill, on

E. Hatchie, on a creek, S. 25, T. 3, E. 5 E., there is a bluff in which about 20

feet of cretaceous strata are exposed, the upper portion being blue micaceous

marl, containing the Owl Creek fossils, the lower more sandy and containing

concretions ricii in fossils of a character somewhat different; among them

Baculites gigas, and a beautiful Pterocera with winged thorns of enormous

length as compan d with the lody of the shell This lower stratum greatly

resembles, n character, that found outcropping on Parmeechee (U"118). E. of

this locality, in the Dry Creek region, near Jumpertown, shell marls are found in

wells, whose palaeontogical character I have not ascertained; they crop out on

the. summit of the ridges W. of Blackland (see 1[120) and resemble the Owl

Creek marl, but are very poor in fossils. They appear to form the transition

from the Ripley Group to the Eotten Limestone. The same is probably true of

an outcrop on the head of Old Town Creek, at the E. foot of the Pontotoc

Ridge, on S. 16, T. 8, R. 4 E.

135. The ridges S. of Wilhite's Creek, in Tippah, in the S. portion of T. 6,

R. 4. E., known as " The Buncombes," may be considered as the N. end of the

Pontotoc Ridge proper. The general geological character of this ridge has

already been described; from the Tippah line to its termination N. E. of

Houston, its hillsides and ravines exhibit numerous outcrops, both of "bored

limestone" and of blue marl, generally interstratified with irregular limestone

ledges, and containing the leading fossils of the Owl Creek marl, with many

local variations and additions. While in some localities the uppermost limestone

retains the great hardness of the Turritella limestone of Tippah (as on

Labatubby, S. 36, T. 8 R. 2, where it appears in a solid ledge about 30 feet in

thickness, and Mr. Daggett's, S. 32, T. 10, R. 36â€”both on the edge of the

Flatwoods), at others it appears as a yellowish white, sandy, soft calcareous

mass, which very frequently forms the bald prairie hilltops of the Ridge.

Characteristic outcrops of this material may be seen at the month, and in

numerous spots along the bluff of King's Creek, and of Okonaty hatchie; as also

near Redland, overlying the bored limestone, into which it shows frequent

transitions, by partial induration within its mass.

136. Where soft strata intervene between beds of rock comparatively solid,

the soft stratum is sometimes washed away, so as to form caves, etc. Thus, on

S. 25, T. 7, R. 2 E., a branch of King's Creek flows out of a cave between two

beds of sandy limestone, and is spanned, 15 yards from the mouth of the cave,

by a natural bridge 18 feet long, and about 5 above the level of the branch; it is

14 feet wide at one end, 5 at the other, and the ledge 2 to 2JÂ£ feet thick. The

cave at its mouth is about 9 feet wide by 6 high, but rapidly contracts, so as to

become little more than a channel for the water; then again it expands into a

long chamber of about the dimensions at the mouth, whose roof is covered with

short stalactites. Subsequently it contracts again, forks, and cannot be followed

up for more than about 120 yards, winding about, but generally in a S.S. W.

direction. About 70 yards S. E. from the mouth of the cave, there are several
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tinct impressions of fossils. Nevertheless, Turritella Tippana was recognized, 
also a Nucula, Venericardia, Cytherea? and Tellina ?-Near Kellum's mill, on 
E. Ha.tchie, on a creek, S. 25, T. 3, R. 5 E., there is a bluff in which about 20 
feet of cretaceous strata are exposed, the upper portion being blue micaceous 
marl, containing the Owl Creek fossils, the lower more sandy and containing 
concretions rich in fossils of a character somewhat different ; among them 
Bar:ulites g£gcts, and a beautiful Pterocm·a with winged thorns of enormous 
length as compand with the lody of the shell. This lower stratum greatly 
resembles, n character, that found outcropping on Parmeechee l ~118). E. of 
this loeality, iu the Dry Creek region. nearJumpertown, shell marls are found in 
wells, who:-;e palreontogical character I have not ascertained; they crop out on 
the. summit of the ridges W. of Blackland (see ~120) and resemble the Owl 
Creek marl, but are very poor in fossils. 'Ihey appear to form the transition 
from the Ripley Group to the Rotten Limestone. The same is probably tr.ue of 
an outcrop on the ht:ad of Old Town Creek, at the E. foot of the Pont9toc 
Ridge, on S. 16, T. 8, R. 4 E. 

135. The ridges S. of Wilhite's Creek, in Tippah, in the S. portion of '1'. 6, 
.R. 4. E., known as" The Buncombes," may be considered as theN. end of the 
Pontotoc Ridge proper. The general geological character of this ridge has 
already b~en described; from the Tippah line to its termination N. E. of 
Houston, its hillsides and ravines exhibit numerous outcrops, both of "bored 
limestone" and of blue marl, generally interstratified with irregular limestone 
ledges, and containing the leading fossils of the Owl Creek marl, with many 
local variations and additions. While in some localities the uppermost limestone 
retains the great hardness of the Turritella limestone of Tippah (as on 
Labatubby, S. 36, T. 8 R. 2, where it appears in a solid ledge about 30 feet in 
thickness, and Mr. Daggett's, S. 32, T. 10, R. 36-both on the edge of the 
Flatwoods), at others it appears as a yellowish white, sandy, soft calcareous 
mass, which very frequently forms the bald prairie hilltops of the Ridge. 
Characteristic outcrops of this material may be seen at the mouth, and in 
numerous spots along the bluff of King's Creek, and of Okonatyhatchie ; as also 
near Redland, overlying the bored limestone, into which it shows frequent 
transitions, by partial induration within its mass. 

136. Where soft strata intervene between beds of rock comparatively solid, 
the soft stratum is sometimes washed away, so as to form caves, etc. Thus, on 
S. 25, T. 7, R. 2 E., a branch of King's Creek flows out of a cave between two 
beds of sandy limestone, and is spanned, 15 yards from the mouth of the cave, 
by a natural bridge 18 feet long, and about 5 above the level of the branch ; it is 
14 feet wide at one end, 5 at the other, and the ledge 2 to 2,% feet thick. The 
cave a.t its mouth is about 9 feet wide by 6 high, but rapidly contracts, so as to 
become little more than a channel for the water ; then again it expands into a 
long chamber of about the dimensions at the month, whose roof is covered with 
short stalactites. Subsequently it contracts again, forks, and cannot be followed 
up for more than about 120 yards, winding about, but generally in a S.S. W. 
direction. About 70 yards S. E. from the mouth of the cave, there are several 
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sink-holes, which lead down into the subterranean channel probably of the same

stratum.*

Similarly, on S. 36, T. 6, E. 4 E., near Parson Montgomery's place, there is a

natural tunnel, about 25 yards long by 4 to 5 feet high and 3 to 7 yards wide;

under a ridge. Several small caves and sink-holes exist in the neighborhood.

Near the tunnel there is a fine outcrop of blue marl interstratified with indurate

ledges; among the fossils found here is Trigonia tlwmcica; an Ostrea resembling

0. falcata in shape, but 6 inches long; Ammonites placenta, and nuclei of a

very large Cucullaecc (G. Maconensis, Con ?).

137. Phenomena similar to these-, and those already mentioned as occurring

in Tippah county, on the territory of this formation, characterize, more or less,

the whole of the Pontotoc Eidge, save where (as for instance, in a large portion

of T. 9, E. 3 E., and also of T. 11, E. 4 E.) the Orange Sand overlies so thickly

as to allow of traces only of the cretaceous formation being observed, in the deep

hollows, and in springs with limy water at the foot of the ridgesâ€”there being

also, freestone wells 40 to 50 feet deep. The bored limestone which crops out on

the hillsides E. of Eedland, in S. Pontotoc,-and that seen E. of Houlka P. 0.,

in N. Chickasaw (e. </. on SS. 4 and 35, T. 12, E. 3 E.) is undistinguishable in

all respects from that of S. Tippah. The face of the country , timber, etc., is also

strikingly similar, the chief differences being caused by the more frequent

recurrence of bald hilltops, exhibiting the white calcareous sand mentioned

above (*f[135), and of ridges characterized by an excessively heavy soil bearing

the Black Jack Oak, and popularly termed "beeswax hommocks." These

hilltops are usually caused by the gray calcareous clay which, as has been

stated, frequently overlies the limestone (as well as, of course, its representative,

the whitish calcareous sand) in Pontotoc and Chickasaw; and on them we

generally find strewn about, numerous dark colored, hard, smooth nuclei of

shells of the Eipley group, together with white concretions of carbonate of

lime. The position of the gray clay stratum (also found near Stubbs'; IT 133.

No. 5 of Sec. 15) may be observed e. g. at an outcrop about a mile S. of the

town of Pontotoc, on the Houston road, where a stratum of about 3 feet of this

clay, teeming with black nuclei, overlies an outcrop of the "horsebone limestone"

filled with Exogyra costata and Grypliaea mutabilis. The same material is seen

on S. 34, T. 12, E. 3 E., Chickasaw county; it is here overlaid by a thin sheet of

soft gray laminated limestone, and is poor in fossils.

138. Ammonitesplacenta, about a foot in diameter, together with a Oassidulus (?)

is very common in some portions of the Eidge, where hard limestone crops out;

as on the heads of Okonatyhatchie, and ot King's Creek. Oq the S. bluff of the

latter stratum, there are fine localities for fossils; as at the place of John

Herring, Esq., S. 17, T. 8. E. 2 E., and a few miles above, on S. 29, T. 7, E. 3 E.

In both these localities, most of the fossils of the Owl Creek marl are found,

imbedded in a loose, peroxidized glauconitic limestone ; the claws of Callianassa,

*Close to this spot was the residence of the long of the Chickasaws, whence

\t is known jjÂ«s " The Kings Place."
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sink-holes, which lead down into the subterranean channel probably of the same 

stratum.* 
Shnilarly, on S. 36, T. 6, R. 4 E., near Parson Montgomery)s place, there is a 

natural tunnel, about 25 yards long by 4 to 5 feet high and 3 to 7 yards wide ; 
under a ridge. Several small caves and sink-holes exist in the neighborhood. 
Near the tunnel there is a fine Qutcrop of blue marl interstratified with indurate 
ledges ; among the fossils found here is Trigonia tlwracica; an Ostrea resembling 
0. falcata in shape, but 6 inches long ; ..A1nmO"aites placenta, and nuclei of a 
v-ery large Oucullaea (a. J.l.iaconensis, CoN?). 

137. Phenomena similar to these, and those already mentioned as occurring 
in 'l'ippali county, on the territory of this formatio1;1, characterize, more or less, 
the whole of the Pontotoc Ridge, save where (as for instance, .in a large portion 
ofT. 9, R. 3 E., and also ofT. 11, R. 4 E.) the Orange Sand overlies so thickly 
as to allow of traces only of the cretaceous formation being observed, in the deep 
hollows, and in springs with limy water at the foot of the ridges-there being 
11.lso, freestone wells 40 to 50 feet deep. ['he· bored limestone which crops out on 
the hillsides E. of Redland, in S. Pontotoc; -and that seen E. of Houlka. P. 0., 
inN. Chickasaw (e. g. on :ss; 4 and 35, T. 12, R. 3 E .) is undistinguishable in 
all respects from that of S. Tippah. The face of the country, timber, ete., is also 
strikingly similar, the chief differences being caused by the more frequent 
recurrence of bald hilltops, exhibiting the white calcareous sand mentioned 
above ('lfl35), and of ridges characterized by an excessively heavy soil bearing 
the Black Jack Oak, and popularly termed "beeswax hommocks." · These 
hilltops are usually caused by the gray calcareous clay which, as has been 
stated, frequently overlies the limestone (as well as, of course, its representative, 
the whitish calcareous sand) in Pontotoc and Chickasaw ; and on them we 
generally find strewn about1 numerous dark colored, hard, smooth nuclei of 
shells of the Ripley group, together with white concretions of carbonate of 
lime. The position of the gray clay stratum (also found near Stubbs' ; '!f133, 
No. 5 of Sec. 15) may be observed e. g. at an outcrop about a mile S. of the 
town of Pontotoc, on the Houston road, where a stratum of about 3 feet of this 
clay, teeming with blark nuclei, overlies an outcrop of the ~'horse bone limestone" 
filled with Exogyra costata and Gryphaect nwtabilis. The same material is seen . 
on S. 34, T. 12, R. 3 E., Chickasaw county ; it is here _overlaid by a thin sheet of 
soft gray laminated limestone, and is poor in fossils. · 
138 . .Ammonites placenta, about a foot in diameter, together with a Oassidulus (?) 

is very common in some portioi:1s of the Ridge, where hard limestone crops out; 
as on the heads of Okonatyhatchie, and of· King's Creek. On the S. bluff of the 
latter stratum, there ~tre fine localities for fossils; as at the place of John 
Herring, Esq., S. 17, T. 8. R. 2 E., and a few miles above, on S. 29, T. 7, R. 3 E. 
In both these localities, most of the fossils of the Owl Creek marl are found, 
imbedded in a loose, peroxidized glauconitic limestone; the claws of Oallianassa, 

*Close to t4is spot was the residence of the king of the Chickasaws, whence 
\tis kn.own. s: ;: "'fhe Kings Place." . 
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a Pectunmlus, several Bostellariae, and numerous minute univalves being

superaddedâ€”many in a very fine state of preservation. The bald hilltops of

Chickasaw, as well as, for instance, an outcrop of gray sandy marl on Cherry

Creek, near the P. 0. of that name, furnish abundance of two small species of

Hemiaster (about % of an inch in diameter), which I have not thus far observed

in Tippah county, in whose marls and limestone-Radiata are very rare. They

occur, however, associated with Baculites Tippaensip, Grassatella Tippana, and

other unquestionable Owl Ceek fossils.

139. Fossils op the Ripley Group.- I give below a list of

the fossils thus far collected by myself from the strata of the

Ripley Group in Tippah, Pontotoc and Chickasaw, naming,

generically, as far as the limited time at disposal allowed of their

determination, those which could not be identified with species

heretofore described. (See TT1258 ; note.)

I have to regret that at the time of preparing this list, in which I have been

kindly aided by Prof. W. D. Moore, the latest publication of Mr. Conrad on this

subject (Jour. Acad. Nat. Sc. Phila., Vol. IV, n. s., pp. 275-291) had not come

to myjhands; for which reason, a part only of the new species there described

by him (which have since been identified by Prof. Moore) will be found in this

catalogue, although no doubt, several more of the undetermined species .are

described in the paper referred to. I shall, therefore, mention separately the

species named by Mr. Conrad, found in Tippah county by Dr. Spillm n, but

not thus far identified with specimens in the collection of the Survey.â€”

Species marked with an asterisk (*) have thus far been found only in the

uppermost crystalline limestone.

I subjoin also the interesting comparative list of the fossils of Tippah, New

Jersey and Eufaula, Alabama, (prepared by Mr. Conrad, assisted by Mr. Win.

M. Gabb), given in the place above referred to; to which I would add that in

1856,1 identified at least % of a collection, made by Tuomey, of fossils from

the crystalline limestones and blue marls of Chunnenugga Ridge, Macon county,

Alabama, with species previously found by my self on the territory of the Piipley

Group in Mississippi. It thus appears that the beautiful and singular fauna

represented by this group, is much more widely diffused than was at first sup-

posed, and is well connected by transitions with other stages of the Cretaceous.

The unusually large proportion of univalves as compared with bivalves, no less

than many of the forms of both classes of Mollusca, are strongly suggestive of

the approach of the Tertiary epoch, to whose strata as developed in M.ssissippi,

those of the Ripley Group bear an extraordinary lithologkal resemblance. The

very perfect state of preservation of the fossils, also, is somewhat startling at

first sight, and instinctively recalls to mind the beds of the Tertiary.

CEPHALOPODA.

Ammonites placenta, Mobt.

Ammonites syrtalis, Mort.?

Scaphites Conradi, Mort.

Scaphites Iris, Con
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a PectunC'l~lus, several llostellariae, and numerous minute univalves being 
superadded-many in a very fine state of preservation. 'l'he bald hilltops of 
Chickasaw, as weil as, for instance, an outcrop of gray sandy marl on ·Cherry 
Creek, near .the P. 0 .. of that name, furnish abundance of two small species of 
Hemiaste?· (about % of an inch in diameter), whicl1 I have not thus far observed 
in Tippah county, in whose marls and limestone,-Radiata are very rare. They 
occur, however, associated with Bacnlites Tippaensip, Grassatella T£ppana, and 
other unquestionable Owl Ceek fossils. _ 

139. FossiLS oF THE RIPLEY Gn.our. - I give below a list of 
the · fossils thus far collected by myself from the strata of the 
Ripley Group in · Tippah, Pontotoc and Chickasaw, naming, 
generically, as far as the limited time at disposal allowed of their 
determination, those which could not be identified with species 
heretofore described. (See ,128 ; note.) 

I have to regret that at the time of preparing this list, in which I have been 
kindly aided by Prof. W. D. Moore, the latest pub:ication of Mr. Conrad on this 
subject (Jour. Acad. Nat. Sc. Phila., Vol. IV, n. s., pp. 275-291) had not come 
to my_hands; for which r~ason, a part only of the new species there. described 
by him (which have since been identified by Prof. Moore) wil~ be found in this 
catalogue, although no doubt, several more of the undetermined species .ar~t 
described in the paper referred to. I shall, therefore, mention separately the 
species named by Mr. Cortrad; found in Tippah county by Dr. Spillm.n, but 
not thus far identified with specimens in the collection of the · Survey.
Species marked with an asterisk (*) have thus far been found only in the 
uppermost crystalline limestone. 

I subjoin also the interesting comparative list of the fossils of Tippah, New 
Jersey and Eufaula, Alabama, (prepared by Mr. Conrad, assisted by Mr. Wm. 
M. Gabb), given in the place abo\·e referred to; to which I would add that in 
1856, I identified at least % of a collection, made by Tuomey, of fossils from 
the crystailine limestones and blue marls of Chunnenugga Ridge, Macon county, 
Alabama, with species previously found by myself on the territory of the Ripley 
Group in Mis:;issippi. It thus appears that the beautiful and singular fauna 
represented by this group, is much more widely di~l'used than was at first sup
posed, and' is well connecte::l by transitions with other !:ltages of the Cretaceous. 
Theunusually la1·ge prop'Jrtionof univalvesascompared with bivalves, no less 
than many of the f orms of both clas:>es of Mollusca, are strongly suggestive of 
the approach of the 'rcrtiary epoch, to whose strata as developed in :M: .ssissippi, 
those of the Ripley Group bear an extraordinary lithologital resemblance. '!'he 
very perfect state of preservation of the fossils, also, is so mew hat startling at 
first sight, and instinctively recalls to mind the beds of the Tertiary. 

Ammonites placenta, Mo&T. 
.Ammonites syrtaUs, MoRT. ? 
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VOSSILb OF RIPLEY GROUP.

n

Turrilites spinifera, Con.

Nautilus DeJcayi.

Baculites gigas, Con.

Baculites SpUlmoni. Con.

Baculites Tippaensis, Con.

Baculites, 3 sp. undet.

Nautilus circulus, Tuom.

BIVALVES.

Teredo sp.

Teredina sp.

Phn1*** 2 sp.

PI da ^mya anteradiatu. Con.

Cibota lintea, Con.

Cucullaea, vulgaris, Mort.

Cucullaea ungula, Mort.?

Cucullaea Ttppana, Con.

Pldalmiya sp., allied to P7*. cleg a ata, Cucullaea capax, Con.

M jnst. Cucullaea Maconensis, Con.

Plioladomya sp., allied to P7>. Morroti-Arca&Q., allied to A.angusto. Lam.

ana, D'Orb. *-4ra& sp.

Plioladomya Tippana, Gov. *Axinaea sp., 2 ins. long.

Anatina? sp. Axinam 2 sp.

Trigonia tlwracica, Mori. Nucula percrassa, Con.

Trigonia sp., allied to tlwracica, srnal-Nucula peraequalis, Con.

lcr. Nucula cuneiforms, Con.

* Trigonia sp., very large; Chunuemig-Pztfa/mzfes argentea, 'Jon.

ga Ridge. Gervillia ensiformis, Con.

Trigonia sp.

Legumen ellipticus, Con.

Legumen depressus, Con.

Siliquaria biplicata, Con.

Periploma applicata, Con.

Tellina, 2 sp.

Psammobia? nucleus; 6 into. long by

high.

Papyridea bella, Con.

Meretrix lippana, Con.

Dosinia densata, Con.

Dosinia depressa, Con.

* Venericardia, 2 sp.

*Cyprina? sp.

Isocardia sp., allied to 1. eretacea.

Venilla Conradi, Mort.

Cardium Tippanum, Con.

Cardium Spillmani, Con.

Cardium Eufaulense, Con.

Dreissena Tippana, Con.

Inoceramus argeiiteus, Con.

Inoceramus costellatus, Con.

Inocwamus sp., allied to & Qoldfus-

sianus.

Inoceramus sp.â€”a very large hinge,

i Inoceramus sp.

Pecten striatopunctatus Hoem.?

Pecten simplicius, Con.

Ctenoides acutilineata, Con.

Plamnanomia sp.

Anomia seUaeformis, Con.

Ostrea pecidiaris, Con.

Ostrea confragosa, Con.

Ostrea denticidifera, Con.

Ostrea crenulata, Tuom.

OsÂ£/*ea n. sp., shape of 0. falcata, 6 in's.

long.

Grypliaea mutabilis, Mort,

Gryphaea convexa?

Cardium Tippanum var?

Cardium sp., all. to (7. Hillamim, Sow. Gryphaea vomer.

Crassatella Bipleyana, Con. Exogyra costata.

Crassatella lintea, Con. Exogyra interrupfa.

f1 rosso fella pteropsis. Con.

UNIVALVES.

* Dental i am sp. (smooth.)

Dental him sp., deeply 6 ribbed.

*Natica alveata, Con.

Natica rectilabrnm.

*Natica sp.

Natica 2 sp.

Nerita sp., May be A", densata Con., but

is smaller than the figure. Purp-

lish dots on the surface perfectly

preserved ?.

Solidulus linteus, Con.

Bullopsis eretacea, Con.

Globiconcha sp.

Turbincpis Eilgardi, Con.

CytJierina Tippcma, Con.

CWjs (?) canalis, Con. (Conrad's fig-

ure of this shell resembles very

closely imperfect specimens of

Athleta leioderma, Con.)

Ancilla cretoxensis, Con.
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FO~:-iiL~ OF RIPLEY GROUP. 

'l'urrilites spi,~ifel"£', Co~. 
Nautilus IJekayi. 
Baculites gigas, CoN. 
Baculites Spillmmn·. Cm;. 

Baculites Tippaensis, CoN. 
Bacnlites, 3 sp. undet. 
Nautilus circulus, 'l'uoM. 

BIVALVES. 

Teredo sp. Cibota lintea, Cos. 
Teredin£t sp. OuC1.tllaea vztlga1·is, MOR'l'. 
Plznl ''~• 2 sp. Oucullaect ungula, MORT.? 
Pl.f la 1 111~yct ~.mte~·adiata, UoN. Oucztllaea Tippana, CoN. 
PltL la t nnya sp., allied to Ph. elegcuzta, Oucttllaea capax, CoN. 

M JN::;'l'. Onwllaea Maconensis, CoN. 
Pholwlomyct sp., allied to Ph . .il[o'i'roti-.Arcasp., allied to .A. angusta. LMr!. 

ana, D'0RB. * .A1·ca sp. 
Plwlailo1,~ya Tippww, Co'>. * .Axinaea sp., !3 ins. long . 
.Anatina ? sp. .A:dnaea 2 sp. 
T;·igonict thoracicrt, Moin. J.Vucula percrassa, CoN. 
Trigon£(/, sp., allied to tlwmci,;rr, smal-Nuculctpemequalis, CoN. 

ler. Nuculct cuneifomis, CoK. 
* 'l1rigonict :;p., YCI'Y br~e; Chnnucnug-Pulvinites a1·gentea, ·;oN. 

ga Ridge. Gervillia ens~f'omds, CoN. 
Triyonia sp. Dreissena Tippana, CoN. 
Legu1nen ellipticus, Co:-<. Inocemmu8 argentew;, CoN". 
Legum en cle:pressus, Co~. fnocemmuf! costellatus, CoN. 
Siliquan·a biplicata, Co~. lnocermnus sp., allied to S. Gold..flM-
Periplomct appricata, Cox. sianus. 
Tellina, 2 sp. hwcermm~s sp.-a very large hinge. 
Psarmno!Jir~ ? nuclem;,' 6 in's. Ion~ by ·1 Inocerarmts sp. 

high. Pecten stTiatopunctatus lloE:u. ? 
Papyridea bella, Cox. Pecten simplicius, CoN. 
Jferetrix '1 ippana, Co)i. Otenoicles acutilineata, CoN. 
Dosinia densata, CoN. Pla.cunanomia sp. 
Dos·inict depressct, Co~. Anomia sellae..fm·1,~is, CoN. 
* Vene1·icanlict, 2 sp. Ostrea peculiaris, CoN. 
*Cyprimt? sp. Ostrea con..fragosa, CoN. 
Isoca1·clia sp., allied to 1. uretacca. Ost1·ea clenticulifora, CoN. 
Venilln Oonmdi, MOR'l'. Ost1·ea crenulata, TuoM. 
Oanl-ium '1'£ppanum, Cox. Ost,·ea n. sp., shape of 0 . ..falcat(l, 6 in's. 
Oarcliwm Spillmani, CoN. long. 
Oanlium Eufetulense, CoN. Grypltaect mutabilis, MoRT. 
Uanliwn Tippanurn var? Gryphaea convexct? 
Oanlimn sp., all. to a. HiltWIII?rl, Sow. Gryphaea vmne;·. 
Orassatella Ripleyetna, CoN. Exogyra costata. 
Omsscttella lintea, CoN. Exogyra inten·upfa. 
('l"(ls.srdellc' pteropsis. CoN. 

UNIVALVES. 

* Dentaliu'll~ sp. (smooth.) Soliclulus lintws, CoN. 
Dentaliu1n sp., deeply n l'ibbed. Bullopsis cretacea, CoN. 
* Natica alveata, CoN. Globiconclut sp. 
Naticct rectilctbnt1fl. Tm·bincpis Hz'lganli, Cox. 
* Natt'ca sp. Oytherinrt Tiprtna, CoN. 
Nat~ca 2 sp. _ Conus(?) canalis, CoN. (Conrad's fig-
.LVtwttn sp., May be :N. densatce Cox., Lut ure of this shell resembles very 

is smaller than the :figure. Purp- closely imperfect specimens of 
lish dots on the surface perfectly Athleta leiode1·mrr, CoN.) 
presened ! .Ancilla cretacensis, CoN. 
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Cerithium&p., allied to C. Diqrinianum, Chemnitzia distans.

D'Orb. Chemnitzia Melanopsis.

Cerithiumsp. Chemnitzia Bpillmuni.

Turbo f sp. Ficus octoliratus, Con.

Rapa supraplicata, Con. Metis novemliratus. Con,

Turritdla Tirana Con.; numerous Turris Ripleyana, Con.

varieties. Fusus'Tppanus, Con.

Twrritella vertebroides, Mort. Fusus letlaliratus, Con.

Turritdla triliro, Con. *i^sz(fcsp.

Turritella oltilis, Con. ^ i^stis $ sp.

Turritella sp., with two acute revolving ^tnpsidura Ripley ana, Con.

eos^ae. /fusus subdensatus, Con.

Turritella sp., allied to T Bauga,I)^ORB.;Pyrula, (5 sp.

shell of the "Turritella Limestone"Taaida peilata, Con.

(IT 131, ff.) RosteUaria sp., allied to i?. Reussit,

Turritella sp , very small, smooth. Glin.

Volutilithcs Eufavlensis, Con.? * RosteUaria allied to i?. velala7 Con.,

*Voluta. about half as large.

Athleta leioderma, Con. Rostellaria sp.

Athleta?â€”A beautiful fusiform shell,Strcmbus densatus, Con.

4)^ in's. long, with numerous acute Aporrhais decemlirata, Con.

revolving costae. Also found onPterocera sp., with long winged thorn*

Chunnenugga Ridge, by Tuoniey,(1fl34).

Brillia novemtostata, Con. Earpago Tippanus, Con.

Chemnitzia interrupta, Con. Pugnellus densatus, Con.

Chemnitzia interrupta ,var.? Trithotrcpis concellaria, Con.

Chemnitzia lagneata, Con. Purpuroidea Ripleyana, Con.

RADIATA.

Hemiaster, 2 sp. *Cassidulus Con. (non Desor), shape oJ

*Cassidulus (non Desor) subquadratus, Foujasia opicalis.

*Cassidulus f (Echinanthus ?) sp. [Con.

ANNELIDA.

Serpula 2 sp. /

CORALS.

* Ceriopora sp.

Numerous undetermined nuclei of univalves and bivalves.

Tippah Fossils described by Conrad^ hit not identified in the Survey collection;

Actaeon modicellus. Banguinolaria cretacea.

Natica crenata. Morea cancellaria.

Anchura abrupta. Pholadomya post-sulcata.

Thylacus cretaceus, Plwladomya papyria.

Turbonilla corona* Fholadomya occidentalis Mort.

Flicatula tetrica. Pecten argillensis.

Mysia pqrilis, Pecten Mississippiensis.

Dosinia obliq*MUu
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Oerithium sp., allied to C. Ihpinianum, Chemnz"tzia distans. 
D•OnB. Ohemnitzia Melanopsis. 

Oeritkium sp. Olurnnitzia Bptllmani. 
Turbo ? sp. Ficus octolirrtus, CoN. 
llapa supraplicata, CoN. Ficus novemli1·atus, CoN. 
Turritelta 1~'rp.l12a CoN. ; numerous 'li.w1·is Ripleyana, CoN. 

varieties. Fusus · '1~ ppanus, CoN. 
Tuxritella ve:rtebroirJes, MoRT. Fusus l ettalindus, CoN. 
Tun·itellct tTilir", CoN. * Fusu~ sp. 
1.urritella oltilis, CoN. Fusus \l sp. 
TuTritellctHp., with two acute revolving ·Nnpsidu1·a Ripleyana, CoN. 

cos.ae. Py,tjasus snbdensatus, CoN. 
Pu·n·itello sp., allied to T Bauga, D'0Rn.;Pyrula, U sp. 

~:,hell of the "Turritella Limestone" lucdcla pe1 lata, CoN. 
( 'U 131, ff.) Rostelltwia sp., allied to R. Reus.9it~ 

Purritelta sp, very small, smooth. GuN. 
l'oZ.utiltthes Euj(wlensis, CoN. ? * Rostellm·ia allied to R. velatu, CoN., 
*f1oluta. al;out half as large . 
.Athleta ll'iode1·ma, CoN. RostellaTia sp . 
.Athleta ?-A beautiful fusiform shell,Stnmbus densatus, CoN. 

4,76 in's. long, with numerous acute.t1po1··rlwis decemlt'rata, CoN. 
revolving costae. Also found onPterocera sp., with long winged thorn)> 
Chunnenugga Ridge, by 'l'uomey. ( ~ 134). 

n~·illia rwvemcostota, CoN. Bmpago 'l'ippamts, CoN, 
Ohemm'tzia interrupta, CoN. Pltgrzellus !lensatus, CoN. 
Clumnitzia interrupta 'ar. ? 'l~·idwtrcpis concellaria, CoN. 
Ohtmnitzia laqueata, CoN. Pwpmmrlea Ripleyana, CoN. 

HADIA'l'A. 

Herniaste1·, 2 sp. *Crtss~·dulus UoN. (non DE~>OR), shape oJ 
*Oassidulus (non DEsOR) subquadmtus, FouJasia opicaUs. 
*Cassidulus ? (Ecltinantlms ?) sp. [CoN. 

ANNBLID.1E. 

Sepula 2 sp. I 
CORALS. 

* Ceriopom sp. 

Numerou::. undetermined nuclei of univalves and bivalves. 

Tippah Fossils descr·ibed by Oon·rad, but not identified h1 the SHvey collection : 

Actaeon modicellus. 
1\Tatica crenata. 
.Anc.hum abrupta. 
Thylacus a ·etaceus. 
Purbonma corona. 
Plicatula tet1·ica. 
Mysia ptfrilis. 
Dosinia obliqa,at£c. 

Digiti zed by 
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Sanguinola1·ia m·etacea. 
M01·ea cancella1·ia. 
Pholadomya post-sulcata . 
Plwladmnya papyri a. 
Plzoladomya occidentalis MoR'l'. 
Peden ar.gillensis. 
Peden :JHssissippiensis. 

Original from 
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Species common to tlie Upper and Lower Cretaceous.

(Conrad & Gabb, Jour. Acad. Nat Sc. Phila. Vol. IV n s.f p. 275).

Pholadomya occidentalism Mort., Tippah,

Dosinia excavnto (Cytherea), Ib.,"

Fragilia clegantida (Cardium), Roem.,"

F protexh, Con.

CwMum Spillmmi, Con-., ."

Trigonia t\oracica, Mort.,"

Pycnoionkt .vesicularis (Grypliaea), Lam.,"

Qervillia ensiformis, Cox.,"

Fxogyra cost ^, Say,"

Pinna bicarinata, Math., Eufaula,"

P. laqueata, Con.,

Axin%e% (Pectmwulas) australis, Mort.,"

Meretrix Tipp ma, Cox, 11

Ctenoides pelagica (Limn), Mort.,"

Crnss'itellri vadosa, Mort., Eufaula,"

C. Untea, Cos., "."

Barbatia nwopsis, Con., ""

Pecten Burlingtonensis f Gabb,"

Anomia argentarla, Mort., ."

Turritella veHebroides} Mort., ""

F'Ciis octoliraHs, Con.,"

Turbinopsis Hilgdrdi, Con., -"

Naidilus DeJcayi, Mort.,"

B acuities carinatus, Mort.,"

B. Spillmtni, Con.,

Solenoce?'oS annulife?*,"

Hamites annulifer,, Mort.,

Vermetus {Hamulus) onyx, Mort.,"

USEFUL MATERIALS OP THE CRETACEOUS FORMATION".

140. These consist essentially of Mads or mineral fertilizers,

Limestones, and Building.-Stones* It is probable also that among:

the materials embraced in the two former classes, some will be

found to possess hydraulic properties.

Marls.â€”No material deserving the name of marl, occurs within

the Eutaw Group.v

Tomb'gbee Sand.â€”The micaceous sands of this group in some

localities are sufficiently calcareous to render its u-e as a fertilizer

profitable, especially as lime is generally -very deficient-in the soils

which it underlies. In Tishomingo county, the materials occurring

at Boyer's mill (f 111) and on lower Big Brown's Creek generally,

deserve attention and trial; none of them will, however, bear much

transportation, nor should they be applied to soils already very

sandy. The greenish calcareous sand of Dr. Tindall's bluff, near

Aberdeen (ITl jB), has been used with advantage by that gentleman.

Similar deposits occur in many localities along the Tombigbee at

and below Aberdeen: at Barton (T107) : and at Plymouth Bluff

(TU14).

New Jersey.

Texas.
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,139, 140] FOSSILS OF RlPLEY ·GitOUP. 

Species coramon. to tlze Upper and Lower Cretaceous. 

(CoNRAD & GAim, Jour. Acad. Nat. Sc. Phila. Vol. IV n s., p. 275). 

Plwladomya occidentali.'J, MoRT., 
JJosinia ex-;av.1.tct (Cytherea), In., 
Fragilia ele.qantula ( Oardiurn), RoEM., 

F p1·otext-r, CoN. 
Ortr.titt1n Spillmrr.ni, CoN., 
Trigonia t'wmcica, MoRT, 
Py-;no:lont.rr,.ve~icv.i·t~·is ( Gryphaea), LAM., 
Gervillia ensiformis, CoN., 
Ewg yrn cost tta, · SAY, 
Pinna bica1·inita, MATH., Eufaula, 

P. laqtteata, CoN., 
..Axinrr,ea (Pectuncula,s) australis, Mc>RT., 
Meretrix Tipp ma, CoN , 
Otenoides pelagica (Limrt), MoRT.; 
Or•1sntella iJrJilosa, MoRT., Euf..<tula, 
O.b'ntea, CoN., 
Barb.1.tia 1tniops1:s, CoN., 
Pecten BltrUngtonensis? GABB, 
..An.o-Tn1:a argentar~a, MoRT., 
Tun·itella vertebroides, MoRT., · 
F:cus octolirat·.ts, CoN., 
Tarbinopsis Hilgarcli, CoN., 
Na~.btilus Dekayi, MoaT., 
Bacltlites carinatns, MoRT., 

B. Spillrrvtni, CoN., 
Solenoceros· annnl£fer, . 

Hamites annuZifer, MoRT., 
Vermetus (HamulUs) ony;>;, MoRT., 

" 

" 

Tippa.h, 
" 
" 

" 
" 
" 
" 
" 
" 

" 

" 
" 

" 
" 
" 
" 
" 

·" 
" 

" 

" 

New Jersey. 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
tl 

'·' 
" 
" 
" 
" 
" 

" 

" 

Texas. 
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USEFUL MATERIALS OF THE CRETACEQUS FORMATIO::f . . 

140. These consist essentially of .Nlarl~· o1· rninet·,d f1'rtilizcr~, 
Limrstones, and Building Stann.: It it1 probable also tltat :11ttnr1g 

the materials embraced in the two former dusse;-;, wme will lJe 
found. to posses$ hydraulic propertie::;.-

MARL:o;.-·-No material deserving the name of marl, occurs within 
the E:utaw G'!'oup., . · 

Tomb1gbee Sand.-The micaceous sands of · this ~roup in Rome 
localities are sufficiently calcareou;..; to render it!-( u-e as a ferlilizer 
profitable, especially as lime i~ generally very detiei<'llt iu the soils 
which it underlies. In Tishomingo county. tlu~ uiatPrialtl occurring 
at Boyer's mill en 11) and on lower Big Browu'd Creek gellcrally, 
deserve attention and trial ; none of them will, however, bear much 
transportation, nor should they be applied to Roil;..; already very 
sandy. The _greenish calcareous sand of Dt·. Tindall's bluff. near 
Aberdeen ('11 13), has been used wiLh advantage by that gentlemc:t.n. 
Similar deposits occur in many localities along the Tombigbee at 
and below Aberdeen; at Barton (,107) ; and at Plymouth Bluff 
(,114). 
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Of these materials, the only specimen I have as yet analyzed,

was taken from the bluff at Waverley, Lowndes county, just under

Col. Young's warehouse.:â€”A greenish gray, micaceous, soft, sandy

mass, with few fossils, forming steep bluffs.

SAND FROM WAVERLEY BLUFF.

Micaceous Sand 88.702

Potash... ...........0 204:

Soda ....0.190

Lime â€¢ â€¢ L351

Magnesia. â€¢ â€¢ â€¢ â€¢ .0.723

Peroxide of Iron, and Alumina 5.598

Phosphoric Acid 0.328

Sulphuric Acid 0.013

Carbonic Acid 0.472

Water 2.308

99.884

The small amount of nutritive ingredients contained in this mass,

would not pay for the cost of hauling out, on the large scale, unless

it were very conveniently at hand, and the sand were needed as a

mechanical manure. The amount of phosphoric acid shown by this

analysis is nevertheless as large as is usually found in the marls of

Mississippi.

The sand of the Columbus bluff is poorer, probably, than that of

Waverley; but in many points (e. g at Plymouth Bluff) the materials

are sufficiently rich in lime to deserve the earnest attention of

agriculturists. The region has not as yet been examined specially

enough in this point of view.

141. Mails of the Rotten Limestone Group.â€”I regret having

.been unable, as yet, to bestow more special attention on the white

and gray clay marls of Tishomingo and adjoining portions of

Pontotoc and Itawamba. Those of Breuton's contract (1118),

Parmeechce (T1L8), Tishomingo and Yoonaby Creeks, and others

of N. B. Pontotoc, appear to assimilate more nearly in their

character to the Houston marl than to the Rotten Limestone

proper. An analysis of the la,ttor will be given below; that of

the marl dug from cisterns at Houston, Chickasaw countyâ€”a

bluish gray mass, quite hard when dry, but somewhat plastic when

wetâ€”gave the following result:
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Of these matei·ials, the only specimen I have as yet analyzed, 
was taken from the bluff at Waverley, Lownd~s county, ju:-;t under 
Col. Young's warehouse.-. A greenish gray, micaceous1 soft, sandy 
mass, with fm":' fossJs, forming steep bluffs. 

SAND FROM WAVERLEY BLUFF. 

Micaceous Sand ••....•.............•.•....••..••..• 88.702 . 
Potash ..•.........•..........................•.•... 0 .. 204 
Soda ..•......••••• ·· .••..............•...•••••• ." ••.. 0.190 
Lime •••....•.•..••...•.•........•...••.....•...•• L351 
Magnesia ....••......•..........•..••••......... ~ ..... 0:723 
Peroxide of Iron, and Alumina ...........•........••••. 5.598 
Phosphoric Acid ........•...•........................ 0.328 
Sulphuric Acid ..................•.....•..........•... 0.013 
Carbonic Acid ........................•............•. 0.472 
Water ...................... ·. . . ...................•. 2.308 

99.884 

The small amount ofnutritiveiugredients contained in thi8 mass, 
would not pay fot' the cost of hauling out, on the large scale, unless 
it were very conveniently at hand, and the sand were needed as a 
mechanical manure. The amount of phosphoric acid show·n by this 
analysis is nevertheless as large as is usually found in the marls of 
Mississippi. · 

The sand of the Columbus bluff is poorer, probably, than that of 
Waverley; but in many points (e. g at Plymouth Bluff)' the materials 
are sufficiently rich in lime to deserve the earnest attention of 
agriculturists. The region has not as yet been examined specially 
enough in this point of view. · 

141. .Marls of the Rotten Limestone Group.-l regret having 
.been unable, as yet, . to bestow niore special attention on the white 
and gray clay marls of Tishomingo and adjoining portions of 
Pontotoc and Itawamba. Those of Brenton's contract (,118), · 
Parmeechce (,1L8), Tishomingo and Yoonaby Creeks, and others · 
of N. E. Pontotoc, appear to assimilate more nearly in their 
character to the Houston marl than to the Rotten Limestone 
proper. .A.n analysis of. the latter will be given below; that of 
the I;Uarl dug from cisterns at Houston, Chickasaw county-a 
bluish gray mass, quite-hard when dry, but somewhat plastic when 
wet-gaYc the following result : 
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HOUSTON MARL.

Insoluble Matter (micaceous clay)

Potash

Soda

Lime

Magnesia

Brown Oxide of Manganese

Peroxide of Iron

Alumina

Iron Pyrites

Carbonic Acid.

Organic Matter and Water

The iron pyrites contained in this marl (which is otherwise ad-

mirably adapted to light soils), renders necessary some caution in

its application. It should fee allowed to lie exposed to the atmos-

phere as long as possible (several months at least), in order to effect

the decomposition of the minute crystals of pyrites, which results

in the formation of gypsumâ€”enhancing the value of the material

as a fertilizer, in several respects.â€”Outcrops of the Houston marl

(which extends eastward to Kilgore's Ridge, and probably south-

ward to the Tibby) are scarce, but it is generally not far under-

ground in the district of its occurrence, as is known in each neigh-

borhood where wells have been dug.â€”A determination in the yel-

lowish-white, micaceous clay marl from Breu ton's contract (near

Chawalla) on the M. & C. R. R., of the Carbonic Acid, considered

as belonging to carbonate of lime, yielded a result corresponding

to 21.0 per cent, of the latter substance* or to 11.8 per ct. ol pure

lime.

142. As for the Rotten Limestoneâ€”itself, strictly speaking, a

marl, in most casesâ€”it is unnecessary to mention its outcrops, since

no one who has his eyes open can fail to find them where they exist

It is to be considered chiefly as a calcareous, stimulant manure;

yet, as the analysis shows, it carries with it some nutritive ingredi-

ents, which account for its favorable effects even on the whitish,

highly calcareous bald prairie soil. In regard to the many import-

ant uses which this calcareous material may subserve, the reader is

referred to what is said under the head of Lime and Marls, in the

General Part of the Agricultural Report.

143. Marls of the Ripley Group;â€”Their distinguishing feature

is the* visible grains of greensand, or glauconite, which they con-

tain, and to which they owe a higher percentage of potash, and

(with silica), in a more available condition, than seems to be the

case with the clay marls of the Rotten Limestone. This, and the

carbonate of lime contained in them, constitutes their chief value;

and since the former can be judged of by the eye, and the latter

by the strength of its effervescence ("boiling") with strong vinegar,

Râ€”7 *

....35.750

0.681

0.197

20.558

1.366

0.305

4.190

.... 9.475

1.743

16.760

8.774

99.799
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HOUSTON MARL. 

Insoluble Matter (micaceous clay) .•.•.....•.••..•.... 35.750 
Potash.. . . • . . . . . • . . • . . • • . . . . . . . . . . . . • . . . . . . . . . • • . . 0.681 
Soda ...•...•••.•......••......•...••. ., ••. ~ .•..••• 0.197 
Lime ............................................. 20.558 
Magnesia. . . . . . . . . . . . . . . . . . .. , . . . . . . . . . . . . . . . . . . . . . 1.366 
Brown Oxide of Manganese... . . . . . . . . . • • . . • • • . . • . • . . 0.305 
Peroxide of Iron. . • • • . . • . . . • . . . . . • • . • . . . • . . . . . . . . . . 4.190 
Alumina ......................................... , 9.475 
Iron Pyrites ....••.••..•........•.•.•. , . • . . . . • ••. .;.· 1.743 
Carbonic Acid •..• ~ . . • . . . . • •..••.•..•.•..••..•...• 16. 760 
Organic Matter and Water ....................... 'f.·"~ 

99.79.9 

•rhe iron pyrites contained in this marl (which is.otherwise ad· 
mirably adapted to light soils), renders necessary some caution in 
its application. It should oe allowed to lie exposed to the atmos· 
phere as long as possible (several months at least), in order to effect 
the decomposition of the minute crystals of pyrites, which results 
in the formation of gypsum -enhancing the value of the material 
as a fertilizer, in several respects.-Outcrops of the Houston marl 
(which extends eastward to Kilgore's Ridge, and probably s{)uth
ward to the Tibby) are scarce, but it is generally not far under~ 
ground in the district of its occurrence, as is known in each neigh· 
borhood where wells have been dug.-A determination in the yel
lowish-white, micaceous clay marl from Brenton's contract (ncar 
Chawalla) on theM. & C. R. R., of the Carbonic Acid, considered 
as belonging to carbonate of lime, yielded a result corresnrndin!! 
to 21.0 per cent. of the latter substance; or to 11.8 per ct. of pure 
lime. . · 

142. As for the Rotten Limestone-itself, strictly speaking, a 
marl, in most cases-it is unnecessary to mention its outcrops, since 
no one who has · his eyes open can fail to find them where they exist. 
It is to be considered chiefly as a calcareous, stimulant manure; 
yet, as the analysis shows, it carries with it some nutritive ingredi
ents, which account for its favorable effectt~ even on the whitish, 
highly calcareous bald prairie soil. In regard to the many import
ant uses which this calcareous material may subserve, the reader is 
referred to what is said under the head of Lime and Marls, in the 
General Part of the Agricultural Report. . 

143. .ll'Iarls nf the Ripley Group;-Their distinguishing feature 
is the· visible grains of greensand, or glauconite, which they con
tain, and to which they owe a higher percentage of potash, and 
(with silica), in a more available condition, than seems to be the 
case with the clay marls of the Rotten fJimestone. This, and the · 
carbonate of lime contained in them, constitutes their chief value; •
and since the former can be judged of by the eye, and the latter 
by the strength of its effervescence (''boiling") with strong vinegar, 
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or muriatic acid ("spirits of salt"), it is not difficult for the planter

to obtain an approximate idea ol the value as fertilizers*, of most

ol these marls; especially as, in the majority of cases, the greater

or less abundance of shells is itself s< mewhat indicative of the

amount of lime in the*mass. When iresh ond moist, its tint is usu-

ally bluish-gray, with white specks (being fragments of shells) and

glistening scales of mica ('"isinglass") ; and when cut, if the mass

contains any notable amount of green^and, dark green, or almost

Mark streaks will be visible on the surface, which may be traced

tack to rounded grains, from the size of a grain of rifle^powder to

that of a gumbo seed, with a smooth surface, and generally of a

flattened shape. Sometimes, however, the grains are so small as

to be perceived only by the aid of a magnifier, or by the general

tint of the mass.

In searching for these marls in the region of occurrence indi-

cated on the map (by the bright green ti.it). it should be recollected

that, as has been stated, they generally vndrelio the limestone; and

that if they have been struck in wells on the ridges, they are

likely to be found at the same level, at no great depth, on the hill-

sides.

144. The marl at Wilhite7s (1T131) showed the following compo-

sition:

WILHITE'S MARL.

Insoluble Sand and Clay 73.410

Potash 0.702

Soda...... (detn. lost)

Lime â€¢ Â» 6.315

Magnesia . Â«.. - 0.886

Brown Oxide of Manganese 0.050

Peroxide of Iron â€¢ â€¢ â€¢ 7.055

Alumina 5.888

Phosphoric Acid 0.046

Carbonic Acid, Water and Loss 5.640

100.000

This marl, while containing a large amount of potash, contains

at the same time so much inert matter, that it will not bear trans-

portation to any great distance, inasmuch as a "dressing" will

require a quantity greater in proportion as the active ingredients

are less. No overdressing with a marl like this will be likely to

happen.

This is the only marl of this character which I have thus far

analyzed, but judging from appearance, it represents very nearly

the marls of the iollowing localities: in Tippah, Kim7rick's mill

(T131, Sec. 12), Ruckersville; Braddock's (T13I); Owl Creek

nV62); lowest stratum at Tippah Creek bluff, at Ripley (H132,

fee. 13); Ediek's place, S. of Ripley; blue marls on Ripley and

jffolino r<>ad J at Col. Berry's (f 133), and at Lewis L. Nabors',
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or muriatic acid ("spirits of salt''), it is not difficult for the planter 
to obtain an approximate idea of the value as fertilizer~, of most 
-of th<'sc marls; especially as, in the majority of <·r~srs. the greater 
or .h'ss abundance of shcl1s is itself sr mewhat indicative of the 
amount of lime in the ma~s. WJ,cn 1ret:h nnd moist, its til1t is u~u
ally b]uif:h-gray, with white ~pc('ks (being fragments of_ shell~) and 
glistrning f.Cales of mica (''iPinglaE~") ; ar!d when cut, if the nwfs 
cnn1ain8 any notal1le ~mount of greem .. nnd, d~nk green. o1· almost 
blat~k ~treaks will be Yisiule on the smfuce, whith may be 1raced 
back to ronnded gmine, from the Fize of a grain of rifle"powdcr to 
that of a gumbo ;eed, with a smooth sm-face, nnd generally of a 
flattened shape. Sometimes, howe,·er, the grains are ~o mw.ll as 
to he pei·ceived only by the aid of a magnifier~ or by the g<:neral 
tint of the mass. 

In searching for thes~ marls in the region of occurrence indi
cated on the map (by the bright green ti.1t). it ~hould be recollected 
that, as has been stated, they generally ·und1·e/i'J the limestone; and 
that .if they have been struck in wells on the ridges, they are 
likely to be found at the same level, at no great depth, on the hill
siJel'l. 

144. The marl at Wilhite~s (fl31) showed the following compo· 
sition : · 

WILHITE'S MARL. 

Insoluble Sand and Clay ••................ . ..•...•.. 73.410 
Potash ....•••..•.•••. _. . • . . . • . . . . . . . . . • . . . • . • . . . . • . 0. 702 
Soda.... . • . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . ... (detn. lost) 
Lime . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 6a3l5 
Magnesia .•..•.......••..•...... .- .....••....•...•.. 0.886 
Brown Oxide of Manganese. . . . . . . • • . . . • • . • . • • • . • . • • • 0.050 
Peroxide of Iron. . . • . . • . • . • . . . . . . • . . • . . • • • • • . • . . • • • 7.055 
Alumina ••..•••••.•.••..••.••.•.•..•..••••••.....• 5.888 
Phosphoric Acid ....................... . ............ 0.046 
Carbonic Acid, Water and Loss ••••.•.•••• . ••..•.•..• 5.640 

100.000 

This marl, while containing a large amount of potash, contains 
at the ::arne time so much inert matter, that it will not bear trans
portation to any great distance, inasmuch as a "drest:ing" will 
require a quantity greater in proportion aH the acth·e ingrl'dients 
are Jess. No overdressing with a marl like this will be likely to 
happen. 

This is the only marl of this character which I have tJfus far 
analyzed, but judging from appearance, it represents very nearly 
the marls of the following localities: in Tippah, Kinr'rick's mill 
(l'tfl31, Sec. I~), RuckersviJl~ ; Braddock's (,- li.H) ; Owl Creek 

~ J,l D2\ ; lowE'st stratum at T1ppah Creek bluff. at Ripley (,-132, 
f:Pc. 13); Edick's place, S. t>f Ripley; blue mul'ls on Ripley and 
)lolino road ; at Col. Berry's (,133), and at Lewis L. Nabors'~ 
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S. 22, T. 4 , R. 5 E. Some of the marls mentioned are prob-

ably in >re calcareous than the one analyzed, rd$ appears to be more

generally the ease in Pontotoc county; as for instance, at Parson

Montgomery's (Ti3j); at Mr Wages'^ on one of the heads of

Okouatyliatehie, S. 18, T. 7, R. 4E; at the old mill on Cherry

Creek, near the post-office of that, tome; on the hill S. of the

crossing o! Brown's Creek, on the Ellistown and Pontotoc road,

and on the E slope of the ridge on the same road, in T. 8, R 4

E., (Â«. g. on S. 1); on the brunches near the mill on S. 86, T. 9, â€ž

It. 4 E , E. of Pontotoc, and probably on many of the heads of

the Chiwapa, ri. of Pontotoc; at the Baptist church on S. 28, T.

I/. R. 4 E , Chickasaw county; etc. While the specimens from

these localities appear to contain about the same amount of green-

sand as the marl from Wilhite?s, their stronger effervescence with

aeids and greater coherence shows them to be richer in lime. Yet

as a general thing, these blue marls are not so limy that an over-

dressing of any moderately clayey soil need be feared with any

quantity less than 4-to (500 bushels per acre. ^

1*5. In Tippah county, at Ripley, and W. of the same, there

occurs another kind of marl, generally richer in greensand grains

than that just described, and containing few shells not disintegra-

ted. The stratum is seen in the outcrops of Kindrick's mill (1fi31,

Sec. 12, stratum No. 2), and on Tippah Creek at Ripley (IT 132,

Sec. 13, stratum No. **); it is also found in wells at the latter

place, and is well developed in the outcrops just W. of town, and

particularly at Mr. Wernor's place, S. 22, T. 4, R. 3 E., where it

is very remarkable for the large amount of greensand it contains.

An analysis of rather a poor specimen of this marl, from Mr. 0.

Davis' well, at Ripley, gave the following result:

MARL FROM O. DAVIS' WELL, RIPLEY.

Insoluble Matter (chiefly coarse Sand) 62.441

Potash 0.730

Sola .. 0.272

Lime

Magnesia

Brown Oxide of Manganese...,

Peroxide of Iron

Alumina. â€¢

Phosphoric Acid

Carbonic Acid, Water and Loss

100.000

On an average, this kind of marl is undoubtedly superior to

Wilhite's, containing as it does, more potash, lime and phosphoric

acid. It has already been used with fine effect in the nÂ« i ^hborhood

of Ripley.â€”A material very similar to this, is found at the church

near Stubbs' (1133, Sec. 15, stratum No. 3), but its quantity is

1.560

0.160

11.849

5.865

0.266

9905
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1"145] RIPLEY MARL. 

S. 22, T. 4 , R. 5 E. Some of the marls m.cntioned are prob· 
ably IDJI'C cal, areous than the One analyzed, r.tS appears to be more 
geu_eJ·ally the ca~e in Pontotoe county; as for instance, at Par~n 
Mnutg-omery':; (,- 13,,) ; at Mr \V ages\ Qn one of the heads of 
Okouatytmtehie, ~. 18, 'l'. 7, R. 4 .E: ; at the old mill on Uherry 
CJ'eck, lleat· the post-office of that nnme ; on the hill S. of the 
c1·o~:;ing ol Browu'~ Creek~ on the Ellistown and Pontotoc road, 
and ou the E. slope of the ridge on the same road, in '1'. 8, R 4 
E., (P-. g. on ~- ~ i) ; on the hranchrs near the mill on R. ~6, 1'. 9, . 
U.. 4 K, K of Pontotoc, and probably on many of the heads of 
the Chi wu.pa; ~. of Pontutoc ; <it the Baptist church on S. 28, T. 
1..1. R. ;1 I~, Chickasaw county; etc. While the specimens fmm 
the::;e localities appeat· to contain about the same amount of green
sand as _ the mad from Wilhite'~, their stronger effervescence with 
acid~ and greater coherence shows them to l.Je richer in lime. Yet 
as a general thing, the!':e blue marls are not so limy that an over· 
dl'e:-\sing of any moderately clayey soil need be feared with any 
qnant.ity less than 4to t>OO bushel::: per acre. , ~>l:fa 

1-.5. In 'l'ippah county, at Ripley, and W. of the same, there 
occurs another kind of marl, generally richer in greensand grains 
than that just described, and containing few shells not disintegra· 
ted. The stratum is seen in the outcrops of Kindrick's mill (,-, 31, 
Sec. 12, stratum No. 2); and on Tippah Creek at nipley {,-l32, 
Sec. l~, stratum No .. ~); it is also found in wells at the Iattt:r 
place, and is well ~e,·eloped in the outcrops just W. of town, and 
particularly at Mr. Wernor's place, S. 2~, T. 4, R. 3 E., where it 
is very rernarkabl'e for the large amount of greensand it contains. 
An analysis of rather a poor spe~imen of this marl, from Mr. 0. 
Davis' well, at Ripley, gave the following result: 

MARL FROM 0. DA VIS• WELL, RIPLEY. 

Insoluble Matter (chiefly coarse Sand) •••..•..•••••.•• 62.441 
Potash . .......... ., ~ o • • • • • • • • • • • .. • • • • • • • • • .. • • • • • • • • 0. 730 
& ia ....... Cll ••••• ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • o;27a 
Ltme ...........•...•..•..................... ·. . . . . 7. 952 
Magnesia .. ..........• ~ . . . . . . . . . . . . . . . . . . • . . . . . . . . . 1.560 
Brown Oxide oi Manganese .......................... 0.160 
Peroxide of Iron .•••••••••••••••.•••••...•••••••••• 11.849 
Alumin·J.. • • • • • • • • • • • • • • • • • . • • • . • • . • • • • • • • . • • • • • • . • 5a865 
Phosphoric Acid ...• ...•..••....... ~ ................ 0.~66 
Carbonic Acid, Water and Loss .. , ••••.•...•.•••••• -. . • 9 905 

100.000 

On an average, this kind of marl is undoubtedly superior to 
Wilhite's, containing a~ it dof's, more potash, lime and nhospboric 
acid. It has already been used with fine ~ffect in then. i {hborhood 
of Ripley.--A material ver.y similar to this, is found at the church: 
near Stubbs' (,-133, Sec. 15, stratum No. a), but its quantity is 
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insufficient for practical purposes. Otherwise, I have not found it

at any great distance from Ripley, except to the westward,

146. The white or gray calcareous sand mentioned (f 135), may

in many cases serve as a marl, when it is not too sandyâ€”it would

generally, no doubt, improve greatly the "beeswax hommocks."

That found at Tocshish church, and near Redland (1T13'>). is scarcely

more sandy than the limestone it overlies. But its character in

this respect is so variable, that each one must be left to judge for

himself in his particular locality.

The gray calcareous clay which frequently overlies the limestone

and calcareous sand in Pontotoc and Chickasaw, (T137), I have not

yet examined as to its fertilizing qualities; but judging from the

rich growth of timber where it mingles with the sandy ridge foils,

it possesses other useful ingredients besides the lime, to render it a

serviceable manure. Outcrops of this material are, mentioned in

the passage just quoted.

147. Limestone.â€”None is found within the territory either of

the Eutaw, or of the Tombigbee Sand Group. The most calca-

reous rocks of the latter only deserve the name of calcareous

sandstones.

Rotten Limestone Group.â€”In numerous localities, the rock of

this group is well suited to the manufacture of lime of good quality,

and is so used quite extensively in the prairie region. Notwith-

standing its uniformity of aspect, however, there is considerable

variation in this rock as regards its suitability for lime-burning.

These variations often occur without any striking indication of a

change by the stratification, color, or otherwise; and a few direc-

tions concerning the selection of this rock for lime-burning, will

not, therefore, come amiss.

The hardiSt varieties in one and the same bed are1 usually the

purest (unless they be sandy), and should be selected in preference

to the soft.

Those which are chalky, and exhibit the least gloss on cut sur-

faces are preferable to those showing a smooth shining cut.

Another good distinctive mark is the degree of plasticity which

the rock attains when crushed and kneaded up with water. The

less it works like clay, and the more like prepared chalk; and the

less, in moistening, the clay odor is perceived, the purer is the

rockâ€”also, the more "vividly it effervesces (''boils") with (one and

the eaine) strong vinegar, muriatic, or sulphuric acid.

14-71 The difficulty in the manufacture of lime from the Eotten Limestone, is

not so much caused by the amount of foreign (usually clayey) matter it contains,

as by the extremely fine state of division in which the carbonate of lime and

clay are mixed together, which renders the rock liable to overburning, unless

great care is had in the management of the fire. Experience must determine

in each locality the proper amount of burning to be given; it ought to be less

in all cases than would be employed in burning pure, hard limestone, and the

heat ought to be equalized as much as possible. It is not easy to regulate these

circumstances in an ordinary kiln, in which the whole process is interrupted in
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insufficient for practical purpost:)s. Otherwise, l have not found it 
at any great distauce from Ripley, ~xcept to the westward, 

146. The white or gray calcareous sand mentioned (,-125), may 
in many cases serve as a mad, when it is not too sandy-~t would 
generally, no doubt, improve greatly the ''beeswax hommocl;ts." 
That found at Tocshish church, and near Redland (,13f> ), is scarcely 
more sanqy than the limestope it overlies. But its character in 
this respect is so variable, that each one must be left to judge for 
himself in his particular locality .. 

The gray calca~eous clay which frequently overlies the limestone 
and calcareous sand in Pontotoc and Chickasaw, (,137), I have not 
yet examined as .. to its fertilizing qualities; but judging from the 
rich growth of timber where it mingles with the sandy ridge Foils, 
it possesses other useful ingredients besides the lime, to render it a 
serviceable manure. Outcrops of this material are, mentioned in 
the passage just quoted. · · 

147. LIMESTONE.--None is found within the territory eithe1· of 
the Eutaw, or of the Tombigbee Sand Group. The n;ost calca
reous rocks of tho latter only deserve the name of calcareous 
sandstones. · 

Rotten Limestone Group.-ln numerous localities, the rock of 
this group is well suited to the manufacture of lime of good quality, 
and is. so used quite extem;:ively in the prairie region. Notwith
standing its uniformity of a~pect, however, there is considerable 
variation in this rock as regards its suitability for lime-burning. 
The~e variations often occur without any striking indication of a 
change by the stratification~ color, or otherwise; and a few direc
tions concerning tlJe selection of this rock for lime-burning, will 
not,-therefore, come amiss. 

The hardtst varieties in one and the 8ame bed are : usually the 
purest (unless they be sandy), and should be selected in preference 
to the soft · 

Those which arc ebalky, and exhibit the least gloss on cut sur
faces are preferable to those showing a smooth shining cut. 

Another good distinctive mark is the degree of plasticity which 
the rock attains when crushed and kneaded up with water. The 
less it works like clay, and the more like prepared chalk ; and the 
less, in moistcni11g1 the clay odor is perceived, the purer is the 
rock- also, the more vividly it e:fferveRces ("boib;') with (one and 
the F:ame) strong vinegar, muriatic, or sulphuric acid. 

1471 The difficulty in the manufacture of lime from the Rotten Limestone, is 
not so much caused by the arnount of foreign (usually clayey) mut ter it contains, 
as by the extremely tine s~te of division in which the carbonate of lime and 
clay are mixed together, which renders the rock liable to o·/ierbm·ning, unleas 
great care is had in the management of the fire. Exper ience must determine 
in each . locality the proper amount of burning to be given ; it ought to be less 
in all cases than would be employed in burning pure, hard limestone, and the 
heat ought to be equalized as much as possible. It is not easy to regulate these 
d rcumstances in an ordinary kiln, in 11·hich the whole process is inte!Tupted in 
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order to draw the burnt lime. The kilns used ought to be of the "perpetual"

kind, where the process is carried on without interruption and, once properly-

adjusted, goes on evenly, turning out a product always of the same quality.

Such, moreover, consume much less fuel than the common onesâ€”an item of

importance in the prairies. There can be no doubt that if the kilns were im-

proved, lime of good quality could be made in numerous localities where it is

now deemed impracticable, after a trial with the ordinary kiln. In burning

lime for agricultural purposes, especially, any other than a perpetual kiln ren-

ders the article too expensive.

148. The material of the Rotten Limestone Group in Tisho-

mingo county, is generally too impure for lime-burning; the purest

rock found occurs, probably, on the heads of Twenty Mile Creek,

W. and S. of Blackland, and on lower Tishomingo Creek, near

the Ripley and Carrollville road. The materials found further N.

are generally too clayey- for quicklime, but some of them will, no

doubt, answer for hydraulic cement. Lime has, it is true, been

made in several localities on the cretaceous territory in Tisho-

mingo county, but it was from the shells of oysters, (Exogyra cos-

tata, Grypkaea convdxa and mutabilis), which yield a very strong

lime. The supply of those, however, is too small to be of more

than very local importance.

I am not aware that any rock sufficiently pure for lime-burning,

exists in Itawamba countyâ€”none, at least, E. of Old Town Creek.

W. of the same, on the prairies and "Chickasaw Old Fields" of

Pontotoc, the rock is very similar to that of Monroe*

149. Good lime is made at Camargo, where a ledge of hard

rock yields wnite lime for plastering, while the underlying softer

strata furnish common mortar. At Okalona, also, lime is made;

an analysis of the rock, taken from a cistern here, gave the follow-

ing result:

One cwt. of this rock will therefore yield about 61 lbs. of burnt

lime, containing about 15 lbs. of impurities which, while causing

it to slake with less energy, must impart to it some hydraulic prop-

erties.

It would seem advisable, therefore, not to slake and mix into mortar very-

large quantities of this lime, at any one time, and to use it, when made, as

rapidly as possible. In this manner the hydraulic properties, which would

OKALONA ROTTEN LIMESTONE.

Insoluble Matter

Potash

Soda

Lime

Magnesia

Peroxide of Iron.

Alumina

Carbonic Acid...

Water

10.903

0.248

0.320

45.791

0 877

1.421

1.957

35.725

2.840

100.082
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order to dmw the burnt lime. The kilns used ought to be of the "perpetual" 
kind, where the process is carried on without interruption· and, once properly 
adjusted, goes on evenly, turning out a product always of the same quality. 
Such, moreover, consume much less fuel than the common ones-an item of 
importance in the prairies. There can be no doubt that if the kilns were im

.Proved, lime of good quality could be made in numerous localities where it is 
now deemed impracticable, after a trial with the ordinary kiln. In burning 
lime for agricultural pm'poses, especially, any other than a perpetual kiln ren
ders the article. too expensive. 

148. '£he material of the Rotten Limestone Group in Tisho
mingo county. is gene:·ally too impure for lime-burning ; the purest 
rock found occurs, probably, on the heads of Twent)· Mile Creek, 
Y.l. and S. of Blacldand~ and ori lower Tishomi.n)rO Creek, near 
the Ri-pley and Carroll ville road . . '£he materials found further N. 
are generally too clayey· for quicklime, but some of them will, no 
doubt, answer for hydraulic cement. Lime has, it is true, been 
made in several localities on the cretaceous terr-itory in Tisho
mingo county, but it was from th.e shells of oysters, (Exogyra cos
tata, Gryplwea convexa and mutabilis), which yield a very strong 
lime. The supply of thrse, however, is too small to be of more 
than very local importance. 

I am not aware that any rock sufficiently pure for lime-burning, 
exists in Itawamba county-none, at least, E .. of Old Town Creek. 
W. of the same, on the prairies and "Chickasaw Old Fields" of 
Pontotoc, the rock is very similar to that of Monroe. 

149. Good lime is made at Camargo, where a ledge of bard 
rock yields wllite lime for plastering, while the underlying softer 
strata furnish common mortar. At Okalona, also, lime is made; 
an analysis of the rock, taken from a cistern here, gave the follow
ing re~mlt : 

OKALONA ROTTEN LBiESTONE. 

Insoluble Matter.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.903 
Potash ........... . ..... ·. . . . . . . . . . . . . . . . . . . . . . . . . . 0.248 
Soda .................... ; . . . . . . . . . . . . . . . . . . . . . . . . 0.320 
Lime .................................. . ......... 45.791 
Magnesia •.................. , . . . . . . . . . . . . . . . • . . . . . . 0 877 
Peroxide of Iron.... . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.421 
.Alumina . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . • . . • 1.957 
Carbonic .Acid . ............ , .••.................... · 35.725 
Watet.......... ... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . • 2.840 

100.082 

One cwt. of this rock will therefore yield about 6llbs. of burnt 
lime, containing about 15 lbs. of impurities which, while causing 
it to slake with less energy, must impart to it some hydraulic prop
erties. 

It would seem advisable, therefore, not to slake and mix into mortar very 
hu-ge quantities of this lime, at any one time, and to use it, when made, as 
rapidly as possible. In this manner the hy~raulic properties, which would 
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impair the quality of the mortar if prepared in large quantities beforehand, may

on the contrary be turned to advantage.

150. Ripley Group.â€”In numerous localities, the limestones over-

lying the blue marls of this group, are well suiied to lime-burning.

Here, however, the hardness of the rock is not always a pale

criterion as to its purity, since that is not unfrequently owing

rather to the presence of a large amount of sand firmly cemented

by lime, than to the solidity of thâ‚¬ calcareous mass itself. While

in the Rotten Limestone, as we have seen, the impurities of the

rock are in an impalpable condition, finely diffused throughout the

mass the impurities of the rocks of the Kipley Group aie generally

present in shape of visible and tangible sand-grains, and can

therefore be detected and judged of with less difficulty. There is,

also, less danger of overturning, than in the case of the Hot ten

Limestone; and its relative purity may be ascertained conveniently

by dissolving a fragment of the rock in vinegar or muriatic acid,

which will leave the sand behind.

It has been found that in the neighborhood of Ripley the soft

varieties of the limestone yield a better lime, than the hard

"Turritella Limestone" (owing probably, to the large amount of

sand which the latter contains, and which contributes largely to

its hardness); notwithstanding that its color is purer than that of

the solt rock.

151. In general, the purer varieties of this rock may be looked

for chiefly along the western edge of the territory of the Ripley

Group, where it < v>rlies the Owl Creek marl. The ledges int<r-

stratified with the marl, are rarely sufficiently pure.to be suitable

for quicklime, although in many cases they would yield a product

well adapted for agricultural purposes. These mark tones are much

richer in the nutritive ingredients of plants, than any of the rocks

of the Rotten Limestone Group, and burning renders these ingre-

dients more soluble, and highly effectual. For this reason, the

pioduct of burning the^e impure marlstones, is generally preferable

even to the purest lime, for use in agriculture. It is generally not

difficult to distinguish the varieties to be preferred in this point of

view: they either possess a general greenish tint, or else rounded

grains of a dark green color (greensand proper, or glauconiU) may

be seen dotting the freshly broken surfaces. A largeâ€”perhaps

the grea ter portion of the 'â€¢bored" or "horsebone limestone" belongs

to this class, although not unfrequently, ledges of sufficient purity

for qui( klime occur in the same.

152. The limestone occurring near Jonesboro', on S. 11, T. 2,

R. 4 E., (113 ) contains many greensand grains, but wil 1 doubtless

answer for quicklime. That at Kindrick's mill (1LB1) is best

suited, probably, for agricultural purposes. At both the localities

mentioned, however, the quantity is small. The rock may proba-

bly be found outcropping in numerous ravines descending to Muddy

Crees; as near to the W. line of the formation in Tippah generally,
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impairth~ quality ofthe mortar if prepared in Iargequantities beforehand, may 
on the contrary be turned to advantage. . 

lbO. Ripley Group.-In numerous localities, the limestones over~ 
lying the blue marls of this group, are well suited to limc-bur11ing. 
Here, however, the hardness of the rock is not always a t>afe 
criterion as to its purity, since tlwt' is not unfrequPntly owing 
rathet· to the presence of a large amount of sand firmly cemf·nt<'.d 
by lime, than to the solidity of the' calcarcom; masR itf:t>Jf. While 
in the Rotten Limestone, as we have seen, the impuritieF~ of the 
rock are in an irr.palpable condition, finely diffuRed tlmmghout the 
mass. the impurities of the rocks of the Hipley Group a 1 e gen('rally 
present in shape of visible and tangible. sand-grains, and can 
therefore· be detected andjudged of with le8s difficulty. There is, 
also, le~s danger of overburning, than in 'he ca~e of the Botten 
Limestone; and its relative purity may be ascertained conveniently 
by dissolving a fragmeni; of the rock in vinegar or muriatic acid, 
which will leave the sand behind. 

It has been found that in the neighborhood of Ripley the sl!ft 
varieties of th13 limestone yield a better lime, than the hard 
'''l'ul'l'itella Limestone'' (owing probably, to the lar·ge amount of 
saud which the latter contains, and which contributes largely to 
its hardue8l") ; notwithstanding that its color is purer than that of 
the soft rock. 

151. In general. the purer varieties of this rock may be looked 
for chiefly along the u;este'l'n edge of the territory of the Ripley 
Group. whf're it ,,v,rlies the Owl Creek marl. The ledges inl' r~ 
stratifil'd with the marl, are rarely f:ufficiently pure_ to ue suitable 
for quicklime, although in many ca8es they would yield a product 
well adupted for agricultural purposes. These mar/stones are much 
richer in the nutritive ingredients of plantf:, than any of the rocks 
of the Rotten Limestone Group, and burning renders the~e ingre
dients more soluble. and highly effectual. For this rea~on, the 
p10duet of hurning t.l1e!'e impure marlstones, is p-enerally )Jleferable 
even to the pureBt lime, for use in agriculture. It is gcuera1Jy not 
difficult tn di:-:tiuguish the varieties to be preferred in this point of 
view : they ei 1 he!· possess a general greenish ti u t, or else rounded 
grains of a dark green colo1· (~reensand proper, or gluuoonitt) may 
be seen dotting the freshly broken surface~. A large--perhaps 
the gl'eatcr portion of the '·bored" or "llorf:ebone limet~tone" belongs 
to thif'l cla~s, althoug-h not unfrequently, ledges of sufficient purity 
for qui( klime oecut· in the same. 

l b~. The limestone occurring near Jone~boro', on S. 11, T. 2, 
R. 4 E .. (lj[ 13 ·) contains many green!'land grain:::. but will doubt.kss 
auswer fo1· quiddime. That at Kindrick':; mill (,L31) i::-: Llf'St 
sui ted, pro hably. for agricultma l purposes. At lJOth tue locali tics 
mentioued, howe\et·, the quantity is small. 'I he rot·k may pmha
bly be found outcropping in 11umerous ravines descending toM uddy 
CreeK; as near to the W.line of the formation in 'l'ippah generally, 
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The outcrops E. of Ripley furnish, probably, the best material for

quicklime in that neighborhood; that which contains numerous

st ms of corals seems to be best. Most of the bored limestone

occurring there is rich in greensand. On the road from Ripley to

New Albany, the coral(ine limestone crops out in numerous

localities; the same is the case on the Ripley and Molino road, aad

also no doubt, in the country intervening between the two roads*

The locality near Stubbs' (1T133) will no doubt furnish good

material both for quicklime and for agricultural purposes. In the

"Buncombes", limestone frequently crops out on the hillsides ; that

at Parson Montgomery's (f 13(>; is known to make good lime, and

so probably will that at the King's Place (If I-6). On S. 29, T. 7,

R. 4 E., on the Tardyville and Ellistown road, good limastoae

appears on the surface; as it does, in many localities in the -hills-S*

of King's Greek. The bluff on Labatubby, S. 36, T. 8, R. 2 E.f

affords a fine chance for an establishment on a large scale, so far

as the quality and quantity is concerned, and the same may be said

with reference to the outcrops on the edge of theFlatwoods at Mr*

Stephen Daggett's, on SS. 3 and 30, TT. 9 and 10, R. 8 E.

1Â»3. An analysis of an average specimen of Daggett's limestone,

such as is used by him in burning lime for sale, gave the following

result:

DAGGETT'S LIMESTONE,

Insoluble Matter (chiefly sand) . â€¢. â€¢ 8.374

Potash..... 0.359

Soda..... â€¢.. 0 089

Lime . 48.815

Magnesia â€¢. * ;â€¢ â€¢ â€¢ â€¢0.751

Brown Oxide of Manganese .0.173

Peroxide of Iron, and Alumina 2.412

Sulphuric Acid 0077

Carbonic Acid 38 485

Water 0 832

100.367

One cwfc. of thi3 rock will yield somewhat over 60 lbs. of burnt

lime containing about 1 I lbs. of imparities; which, however, for

want of intermixture with the lime, do not impart hydraulic

properties to the latter, since it slakes with energy. This lime

answers every arcHir.ecr.ural purpose except whitewashing. It is

due, no doubt, to the large am Hint of potash which the lime made

from this limestone cuiitains, that effects unusually favorable were

observed to Mlovv it* application to soils, in the neighborhood of

Pontotoc. Yet this rock contains but few visible grains of grecnr

sand.â€”In tYis respect, it isgnatly surpassed by the rock of aa

outcrop 1 mile S. of Pontotoc, on the Houston road, which never-

theless, by careful burning, could also be made to serve for quick-

lime. Tiie 'iiorsebj'ne limestone" near Reiland, and southward fcfcÂ»

the end of the formation, is generally of a similar character.
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The outcrops E. of Ripley furnish, probably, the best material for 
quicklime in that ncighb01·hood; that which contains numerone. 
st ms of' corals seem:3 to be best. Most of the bored limestone 
occurri•1g there is rich in green8and. On the road f1·om Ripley- to 
New Albany, the cot·altine limestone crops out iu nu•nerous 
localities; the same is the· case on the Ripley and Molino road, and 
also no doubt; in the CDUtttl'y intervening between the two roads. 
The · locality near ::-itubb::l' (, L3::3) will no doubt furnish good 
material both for quicklime and fot• agricultural purpose::3. In the 
''Buncombe~". limestone f1·equently crops out on the hillsides; that 
at Parson Montgomery's ('1rl31iJ is known to make good lime, and 
so probably will that at the King's Place (,L6). On S. 2!:)~ T .. 7, 
R. 4 E.~ on the Tardyville and Ellistown ·road, good limastone 
appears on the surface; aB it does. in many localities in the hills 8 .. 
of King7d Ct·oek. The bluff on Labatubby, S. 36, 11 • 8, R. 2 E., 
affords a fine chance for an establishment on a large scale, so far 
as the qu:tlity and quantity is concerned, and the same may be said 
with ref~t·ence to the outcrops on the edge of the Flatwoods at Mr. 
Stephen Daf!gett's, on :-i~. 3 and 30, T·r. 9 and 10, R. 3 1:-~. 

V)3. An analysis of· an a vet·a,ge specinten of Daggett'sli mestone, 
such as is used by him in burniug lime for sale, gave the following 
re::~ult : 

DAGGE1'T•S LIM:ESTONE. 

Insoluble Matter (chiefly sand) •.••••••••••••.••••••••• 8.374 
Potash .•.• ; ••.•••••••••••••••.•.•.••••••.••.••••••• 0.359 
Soda .... •............ .... . . . . . . . .................... . 0 089 
Lime ..••.•••.•.•.•••.••..•...•••.••.•••..••.••••• 48.815 
Magnesia. .............................. ............ ; ... . 0.751 
Brown Oxide of Man2;anese., .......... ~ .............. 0.173 
Peroxide of Iron, and Alumina •••••••••••••.•••••••••• 2.412 
Sulphuric Acid .•••.••...••...•••.••••••••..••••.••••• 0 077 
Carbonic Acid .•.•.•••..•••••••••••.•••••••.•.. · ..••.. 38.485 
water .• 0 •••••• • ••••••••••••••• • ••••••• r •••••••• 0 ••• 0 832 

100.361 
One cwt. of thi3 rock will vield somewhat over 60 lbs. of burn\ 

lime conta.inin~ ahoat II lh::~: of irnpuritie~; which, howevet·, f()r 
wa.nt of intet·mixcure with the lime, do not impart hydraulic 
pt·opet·ties . to th~ latter, since it sla.kes with ene1·gy. This lime 
an~wer" cnry arc:titec~.ut·al purpo3a exeept whitewashin.~. It is 
due, no doubt. to the bt·ge am >tutt, of pt)tash which the lime made 
ftom this limestone cuntain.;, th,tteffects unu,ual!y fav.,t·aole were 
ob"let·veJ to r.~l\o.v it{ application to soil~, in the ncighbodlOoJ or 
Poutotoc. Yet thi..; ro~k contains btlt few vi:~ible g6tin~ or ~reen· 
sand.-.-fn t'tis re.;pe:n., it i:-; ~rt atly sut·pa:3iie•l by the r;>ck of au 
outet·op l mileS. of Pontotoc. on the Houston road. which neve•·
thele3::!, by carl}fJI htlJ'nin~. conld al:'lo be tn ;ttle t'l serve fot· quick-· 
limlJ. The '·lwr~eb.Jn•J lim.Htonc" mnr Re.lland, anJ southward t"' 
the end of the formation, i:; generally of a similar character. 
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154. Building Stones.â€”The Eutaw Group furnishes none: all

the-rocks found on its territory belong to the Orange. Sand Group,

which see (T57). Very nearly the same holds true of the Tombigbee

Sand Group; tfhe soft micaceous sandstones occasionally found are

of little value and easily destroyed by frost.

The Rotten Limestone is generally too soft to resist the action of

the atmosphere; in sheltered situations, k sometimes stands well,

and is easily cut into shape. At Palo Alto, and at other localities,

fireplaces, and the sheltered portions of chimneys, have been built of

it. It will not resist many alternations of wet and dry above

ground, without scaling off"; although different localities differ

greatly in this respect.

The limestones 6f the Ripley Group, where they are solid and

uniform in their mass, resist the action of the atmosphere remarka-

bly well, and are suited to every common purpose in building.

There are few localities, however, in which large solid blocks can

be obtained; the best I know of occur on the Labatubby, and at

Daggett's (see above, under Limestone). Usually the solid ledges

are thin (seldom exceeding 15 inches, and frequently broken up into

blocks which require only the peck and crow-bar to quarry them.

Little reliance is to be placed in the continuity of a stratum with

the same character of material; a solid ledge on one ridge may

be a bed of loose calcareous sand on the next.â€”For localities

where rock is found, see under the head of Limestone.

155. Waters op the Cretaceous Formation.â€”Specialities

concerning the depths and character of wells in the various districts

of the cretaceous territory, will be found under the head of "The

Northeastern Prairie Region," in the agricultural portion of the

present Report. A few general remarks, however, must find their

place here.

"Water-bearing strata are abundant in both the Eutaw and the

Tombigbee Sand Group, but especially in the tormer, which fur-

nishes the source of by far the greater number of artesian wells in

the State, in Lowndes and Monroe counties. It is between the

solid, blue and reddish clays of this group, in the intervening gray

sands, that the head of water which enables the latter to run out

at the mouth of the bores, is collected. While, however, there is

considerable consistency in the depths of the wells, in the direction

of the dip, there is much less regularity observed in the direction

of the strike; the strata evidently running out sometimes on the

large scale, as they commonly do on the small. Almost all the

waters of artesian and bored wells are more or less limy, and few

if any are free from iron in some form; sulphuretted hydrogen, too,

is usually present. The springs flowing from the strata of the

Eutaw Group in Tishomingo and Itawamba, are all more or less

chalybeate and usually magnesian, but contain mostly chlorides and

carbonates, and very little lime; and the same is the case with

those bored, and especially artesian wells, which touch little or
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154 . . BU:ILDING STONES.-The Eutaw Group furnishes none; all 
the-rocks found .on its territory belong to the Orange. Sand Group, 
whi<·h see (,5,7). Very nearly the same holds true of the Tombigbee 
Sand Group ; 1Jhe soft micaceous s~ndstones. occasionally found are 
of litt~e .v~lue and easily destroyed ~y frost. .· · ' 

'J'h~ Rotten Limestone is generally too ·soft to r~sist the action of 
the atmosphere; in sheltered situations, it sometimes stands well, 
and is e~sily cut into shape. ·At Palo Alto, and at other localities: 
fireplaces, and the sheltered portions of chimneys, have been built of 
it. It will not resist many alternations of wet and dry above 
ground, without scaling off'; although different localities differ 
greatly in this respect. 

The limestones of the Ripley Group, where they are solid and 
uniform in their ma~s, resist the action of the atmosphere remarka
bly well, and are suited to evel'y common purpose in building. 
There are few localities, however, in which large s.olid bloc,ks can 
be obtained ; the best I know of occur on the Labatubby, and at 
Daggett's (see above, under Lim1stone). Usually the sotid ledges 
are thin (seldom exceeding 15 inches, and frequently bi·oken up into · 
blocks which require only the peck and crow-bar to quany them. 
Little Teliance is to be placed in the continuity of a stratum with 
the same character of material ; a solid ledge on one ridge may 
be a bed of loose calcareous sand on the next.-For localities 
where rock is found, see under the head of Limestone. 

155. WATERS OF THE 0RETACEOU8 FoRM~\TION.-Specialities 
concerning the depths and character of wells in the various districts 
of the cretaceous territory, will be found under the head of "The 
Northeastern Prairie Region," in the agricultural portion of the 
present Report. A few general remarks, however, must find their 
place here. 

Water-bearing strata are abundant in both the Eutaw and the 
Tombigbes Sand Group, but espemal1y in the torrner, which fur
nishes the source of by far the greater number of artesian wells in 
the State, in Lowndes aPd Monroe counties. It is between the 
sol,id, blue and reddish clays of this group, in the intervening gray 
Eands, that the head of water which enables the latter to run out 
at the mouth of the bores, is collected. While, however, there is 
considerable consil::ltency in the depths of the wells, in the direction 
of the dip, there is much less regularity observed in the direction 
of the strike~ the strata evidently running out sometimes on the 
large scale, as they commonly do on the small. Almost all the 
waters of artesian and bored wells are more or less limy, and few 
if any arc free from iron in some form; sulphuretted hydrogen, too, 
.is usual1y present. The springs flowing from the strata of the 
Eutaw Group in Tishomingo and Itawamba, are all more or less 
chalybeate and usually magnesian, but contain mostly chlorides and 
carbonates, and very little lime ; and the same is the case with 
those bored, and especially artesian wells, which touch little or 
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none of the calcareous Tombigbee Sand or Rotten Limestone. It

is likely, therefore, that in most cases, the lime is imparted to these

waters by standing in, or passing through, the calcareous strata

which overlie the water-bearing formation.

156. In the bored wells in which the water is stationary, the

iron is usually contained as proto-carbonate,-which is soon precep-

itated by the air, lorming a dark brown scum or sediment on the

tucket. In some of. the artesian wells, however (as in the case of

Gen. R. Davis', at Aberdeen), there is proto-sulphate of iron, pro-

ducing a yellowish brown sediment of basic persulphate. Perhaps

the iron is in most cases contained originally as proto-sulphate,

derived from the "sulphur balls" occurring in the dark-colored

clays, and is thereafter transformed into carbonate, and partially

precipitated, by the contact with the carbonate of lime. Some

waters derived from the Eutaw Group contain a large amount of

silica; as for instance, that of Dr. Rabb?s well at Columbus, which

incrusts tumblers immersed in it with a firmly adhering, brown

film. When the surface thus coated is heated with hydrochloric

acid, the iron is removed and a whitish film remains, which is

soluble in potash and insoluble in salt of phosphorus.

The elevated portion of the strata which furnish the water of

the Columbus and Aberdeen wells, is doubtless to be sought in the

high ridges bordering on the Ruttahatchie and Looxapalila;

although these show on their surface, and sometimes at great depths,

nothing more than Orange Sand strata.

Few wells are sunk in the Tombigbee Sands alone; they have

yery limy water.

157. On the territory of the Rotten Limestone, little water is to

be found, unless in surface ta*nks, or by passing through the whole

stratum, into the Tombigbee Sand, or Eutaw Group. Locally,

however, small water-bearing strata have occasionally been struck

within the Rotten Limestone. Thus at Okalona, at 75 feet, water

excessively limy and with little rise, and insufficient in quantity,

was obtained. At .Houston and Sparta the same thing happens

(TT122), the water at the latter place being in some cases a perfect

ley of gypsum and Epsom salt. For a supply of water in the

prairie region, therefore, the alternative generally lies between deep

bored wells and cisterns; unless indeed, as on Kilgore's Ridge,

there should be a mass of Orange Sand of sufficient thickness,

overlying the rock.

158. On the territory of the Ripley Group, there is little diffi-

culty about water. In the first place, springs are abundant. Orange

Sand very commonly forms the higher portions of the ridges, while

the cretaceous marls underlie as an impervious statum ; finally,

good water (though somewhat limy) may frequently be struck in

the strata of the Ripley Group themselves. Such is the case in

Tippah, where the calcareous s; rata of the Ripley Group are passed

through at 40 to 70 feet, into water-bearing sand. So also, the
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none of t1;w calcareous Tombigbee Sand or Rotten Limestone. It 
is likely, therefore, that in most cases, the lime is imparted to these 
waters by standing in, or passing through, the calcareous strata 
which overlie the water-bearing formation. 

156. In the bot~ed wells in which the water is stationary, the 
iron is usually contained as proto-carboi1ate, -which is soon precep
itated by the air, iorming a dark brown scum or sediment on the 
bucket. In some of the artesian well8, however (as in the case of 
Hen. R. Davis', at Aberdeen), there is proto-sulphate of iron, pro
ducing a yellowish brown sediment of basic persulphate. Perhaps 
the iron is in most cases contained originally as proto-sulphate, 
derived from the ''sulphur balls" occurring in the dark-colored 
clays, and is thereafter transformed into carbonate, and partially 
precipitated, by the contact with the carbonate of lime. Some 
waters derh·ed from the Eutaw Group contain a large amount of 
silica; as for instance, that of Dr. Rabb's well at Columbus, which 
incrusts tumblers immersed in it with a firmly adhering, brown 
film. When the surface thus coated is heated with hydrochloric 
acid, the iron is removed and a whitish film remains, which is 
soluble in potash and insoluble in salt of phosphorus. 

The elevated portion of the strata which furnish the water of 
the Columbus and Aberdeen wells, is doubtless to be s~ught in the 
high ridges bordering on the Buttahatchie and Looxapalila; 
although these show on their surface, and sometimes at great depths, 
nothing more thap. Orange Sand strata. 

Few wells are sunk in the Tombigbee Sands alone ; they have 
Yery limy water. 

157. On the territory of the Rotten Limestone, little water is to 
be found, unless in surface t~nks, or by pasRing through the whole 
stratum, into the Tombigbee Sand, or Eutaw Group. Locally, 
however, small ·water-bearing strata have occasioJ:!.ally been struck 
within the Rotten Limestone. Thus at Okalona, at 75 feet, water 
excessively limy and with little rise, and insufficient in quantity, 
was obtained. At Jlouston an.d Sparta the same thing happens 
(,-12~), the water at the .latter place being in some cases a perfect 
ley of gypsum and Epsom salt. For a supply of water in the 
prairie region, therefore, the alternative gener!:tlly lies between deep 
bored wells and cisterns; unless indeed, as on Kilgore's Ridge, 
there should be a mass of Orange Sand of sufficient thickness, 
overlying the rock. . 

158. On the territory of the Ripley Group, there i_s little diffi
culty about water. In the fi.t·st place, springs are abundant. Orange 
Sand very commonly forms the higher portions of the ridges, while 
the cretaceous marls underlie as an impervious statuni; finally, 
good water (thoup;h somewhat limy) may frequently be struck in 
the strata of the Ripley Group themselves. tluch is the case in 
Tippah, where the calcareous s: rata of the Ripley Group a:re passed 
through at 40 to 70 . feet, into water-bearing sand. So also, the 
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sandy strata intervening between the ledges of limestone, in Pon-

totoc and Chickasaw, are frequently water-bearing, so that in the

meridian of the town of Pontotoc, water is generally obtained

between ledges of limestone at depths between 70 and 130 feet;

the water rising "20 io 40 feet from the bottom of the well. The

water of these wells, also, is frequently sulphureous and chalybeate,

and springs of the same character are abundant in numerous local-

ities on the territory of the Ripley Group.
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sandy strata intervening between the ledges of limestone, in Pon
toto~ and Chickaflaw, ar·e frC'quently water~hearing. so that in the 
meridian of the town of Pontotoc, water is generally obtained 
between lerlgeg' of lime~tone at depths· between 70 and 130 feet ; 
the water ril'ing 20 to 40 feet fmm the hottom of the well. The 
water of these wellfl, also. is fr~quently flu] phureons and chalybeate, 
and springs uf the 1-1ame eharaetn are abundant in· numerous local
ities on the territory of the Ripley Group. 
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THE TERTIARY FORMATIONS.

159. By far the greater portion of the Ftate of Mississippi is

occupied by deposits of the tertiary age,.if we leave out of con-

sideration the strata of the Orange Sand, which undeniably forms

the greater portion of the actual surface.

The position of the TeÂ»tiary strata appears to he more or less in

conformity with that of the cretaceous beds. It certainly is so in

the southern portion of thw "State,, where their dip is distinctly

southward. Whether or not tie same is true in reference to the

strata occupying the northern portion of the State. 1 have thus far

been unable to determine, in consequence both of the rare accessi-

bility of the strata, and of their character. If, however, any

westerly dip exists in the tertiary strata of N. Mississippi (as is

the case in the cretaceous strata) it is certainly much less than that

of the latter.

The tertiary of Mississippi exhibits, essentially, three different

facies, viz: That of ligniriferous clavs and sands, varying in color

from black to brown, blue, green, yellow, gray and almost white,

with remains of vegetables; thai of siliceous sandstones and

claystones with marine fossils; and that of limestones and

calcareous marls, with marine fossils.

160. The several marine stages are in most cases separated by

intervening strata of dark colored, often lignitic clays, as above

mentioned ; moreover, both the base and the top of the older

tertiary are formed by strata of this character, of considerable

thickness. Small e>tuary deposits of mariu fossils are occasionally

found in the Lignitic strata: and vice versa, small masses of

lignitic deposits sometimes occur in the calcareous tertiary, as they

do in the upper cretaceous formation. , Chemically, the Lignitic

strata are characterized (with very rare exceptions) by the absence

of the carbonate of lime, and the presence, per contra, of sulphate

of lime or gypsum in its various torms, usually accompanied by

sulphate of magnesia or Epsom salt, and om nou salt; while these

ingredients are almost entirely absent from the marine Ternary.*

161. The following general section of the Tertiary of Mississippi will serve

to show its prominent traits, as far as ascertained up to the present time. The

approximate thickness given may be taken as minima, which are often greatly

exceeded.

*! shall not include, for the present, in the general remarks on the tertiary of

Mississippi, the imperfectly known strata of th? Saa-Ooasf, which may be

Pliocene or Post-pliocene, and will be treated of at the conclusion of the

description of the more ancient Tertiary.
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THE TERTIARY FORMATIONS. 

159. By far the greater portion of the State of Mississippi is 
occupied by deposit~ of the tet·tiat·y age.if we leave out of con
sideration the strata of the Oran~fl ~and, which undeniably forms 
the gTeater portion of the actual sui·f'ace. 

The position of the Te1 tiury strata appears to he more or less in 
conformity with that of the cretaceou::~ bed:'l. It certainly iR so in 
·the southern rortion of thtl 'State, where their dip _is distinctly 
southwat·d. Whether or not t1e same i~ true in refrrence to tho 
strata occt:pying the northern portion of the State, I have tbu~ far 
been unable to determine, in con~cq uence both of the rare acce:-isi
bili ty of the st1·ata. and of thei I' character·. If. howcvet·, any 
westerly dip exi~ts in the tertiary stmta of' N. Mi,.;si:=:~ippi (as is 
the case in the cretaceous strata) it is certainly mm·h less than that 
of the latter. 

The tertiary of Missi:-;sippi exhihits, e~sentially, three different 
facies, viz: That of lignit.iferous clavfl and sandl'l, varying in color 
from blaek to brown. blue, green, yellow, gl'ay and almo~t white, 
with remains of vcgetalJlcH; thaL. of siliceous ~and:-:tou~s and 
claystones with marine fosRil~ ; and that of limestones and 
calcareous marl::;, with marine fl)ss1ls. 

1.60. 'l'he several marine l"tages are in mo~t caRes separated by 
intet·vening strata of dark colored, often lignitic clays, at'\ above 
mentioned ; moreover, both the ha:'e and the top of the olde~ 
tm·tiary at·e formed by strata of this character, of con::;irlerable 
thicknc;:s. Small e.;tnary depos1ts of mariu· fosRilsare occasionally 
found in the Lignitic strata; and vice ve1·sa, small masses of 
lignitic deposits sometimes occur in the calca1·Eon~ tertiary. as they 
do in the upper cretaceous formation. _Chemically, the Lignitio 
strata at·e char·acterized (with very rar·e exception~) by the ab::-:ence 
of the cc.u·bonate qf lime, and the prrRence, pn· contra, of Hulpbate 
of lim_e. or gypsum in its varimts forms, u::-:ually act~ompanied by 
sulphu.te of magne . ..;iu. or Epsom salt, at~d c·Jm non sa.lt; while the:m 
ing-redient:-:; He almost entirf'ly absrnt. from the mari11c Ter1i;~r_y.* 

161. The following general section of the 'l'ertiary of Mississippi will serve 
to show its prominent traits, as far as ascertained up to the rre~-;eut time. The 
approximate thickness given may be taken as minima, which are often greatly 
exceeded. . ' 

*I shall not include, for the present, in the general remarks on the tertiary of 
Missis•ippi, the impel'fectly known -stmta of th<' Ssa-<Jnast, which may be 
Pliocene or Post-pliocene, and will be treated of at the conclusion of the 
de::;cription of the more ancient Tertiary. 
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GENERAL SECTION OF THE TERTIARY STRATA OF MISSISSIPPI.

FEET

NAME, CHARACTER AND FOSSILS. | NO

Grand Gulf Stage, or Southern Lignitic.â€”White or gray-

sandstones, usually soft; black, blue, green and gray clays and

sands, with small Lignite beds, tree palms, exogenous trees,

Arundinaceae.

150

10

80

Vicksburg Stage.â€”1. Crystalline limestones and blue marls,

with Ostrea VicJcsburgensis, 0. gigantea, Gardium diversum, Area

Mississippiensis, Navicula Miss., N. lima, Crassatella Miss., Den-

talium Miss., Panopaea oblongata, Ftilgoraria Miss.,_ Cypraea lintea,

Madrepora Miss., Pecten Poulsoni, Orbitoides Mantelli.

9

12

2. Ferruginous rock of Red Bluff, with Plagiostoma dumosumf,

Fulgoraria Miss., Mitra.Miss., Bttsycon spiniger, Conus sauridens,

Bostellaria velata, Cassidaria lintea, Madrepora (all. to M. Miss.),

Dentalium tlialloides, Trocliita trochiformis, Natica Vicksb., Flabel-

lum Wailesii, Osteodes n. sp., Venericardia planicosta, V. rotunda,

Cypricardia sp., and many peculiar species.

8

20

Lignitic Clay and Lignite, at Yicksburg, and N. of Brandon.

7

80

Jackson Stage.â€”White (often indurate) and blue marls, with

Venericardia planicosta, Bostellaria velata, Cardium Nicolleti, Cor-

bula bicarinata, Leda multilineata, Cypraea fenestralis, Conus tor-

t'lis, Qastridium vetustum, Mtra MilVngtoni, M. dumosa, Voluta

dumosa, Morio Petersoni, Umbrella planulata, Osteodes irroratus,

Malellum Wailesii, Trochita alta, Zeuglodon macrospondylus.

6

Lignitic Clay and Lignite, at Jackson, Garlandsville, Coonupy Cr.

5

Claiborne Stage.â€”A. Calcareous,â€”White (sometimes indurate)

and blue marls, with Ostrea sellaeformis, 0. divaricata, 0. panda,

Venericardia planicosta, V. rotunda, Bostellaria velata, Monoceros

pyruloides, M. fusiformis, Orbis rotella, Natica gibbosa, Anolax

gigantea, Oliva Alabamensis, Marginella larvata.

4

b. Lignitic Clays and Sands of N. Clarke county?

3

^ B. Siliceous Claiborne.â€”S,. Neshoba, N. Newton, S. Lauderdale,

N. Clarke ; sandstones and claystones with Venericardia planicosta,

V. rotunda, Monoceros, Pyrula, Voluta petrosa, Gorbula gibbosa.

2

425

Lignitic of N. Lauderdale !, Neshoba. Dark brown and yel-

low clays and sands with Ligniteâ€”sometimes obscure casts of shells.

? Lignitic of N. Mississippi:

I

a. Gray clays and sands of Tippah, sometimes transformed into

red shale, with Quercus n. sp., Carya n. sp., Populus rlwmboidea,

Populus n. sp., Morus?, Ficus lanceolata, Heer?, Laurus n. sp.',

Per sea n. sp., Cornus sericea?, Olea Americana!, Bliamnus n. sp.,

Terminalia 2 n. sp., Magnolia rotundifolia Lesqx.!, M. acuminata

Michx.!, Dryandroides?, Blius.

1*

b. Gray clays of Lafayette and Calhoun, with Sabal, Cinnamo-

mum, Quercus, Ficus?, Smilax?

c. Gray clays and sands of Winston, with Cycas, Smilax?

d. Small estuarian deposits of sandstone with marine shells.

Tippah: Venericardia planicosta, Cardium Nicolleti, Trochus, Ostrea.

Shongalo: Ostrea divaricata, Solarium, Voluta petrosa, Veneri-

cardia rotunda, Turritellavetusta, Lea?, Cardium Nicolleti,Nautilus

zigzag.
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GENERAL SECTION OF 'l'HE TERTIARY S'l'R.A.TA OF MISSISSIPPI. 

F.~<:ET I NAME, CHARACTER AND Fossn.s. I No: 

I GRAND GuLF l:)TAGE, OR SoUTHERN LIGNITIC.-White or gray I I 
150 sandstone.s, usually s?ft i black, blue, green and gray clays and 10 I sands, w1th small L1gmte beds, tree palms, exogenous trees, I 

.Arundinaceae. 

I VICKSBURG STAGE.-1. Crystalline limestones and blue ma.rls, 
with Ostrea Vicksbw·gens£s, 0. g£gantea, Oa9·dium diversum, .A~·ca 

80 I Mississippiensis, Navicula lJfiss., N. lima, Orassatella lJfiss., IJen-
talium lJfiss., Panopaea oblongata, Fulgomiia Miss., Oypraea lin tea, 

I ~~(~?:e:~:·~ .-~i~~·: -~~c.te:: -~~~,~~o:l::: ~R·B·I~~~~~ ~~~~~·E·L·L~ ........ I 
I 2. Ferruginous rock of Red Bluff, with Plagiostoma dumosum?, I 

9 

I Fulgomria Miss., J,fitm J.1.iss. , Busyconspinige1·, Oonus sauridens, I 
Rostellaria velatct, Oassidm·ia lintea, JJfadnpora (all. to M. Miss.), 

12 IJentaliwrn thallm:des, Tmchita t1·ochijoTrnis, Natica Vicksb., Flabel-~ 8 

l
lum Wailesii, Osteodes n. sp., Venericardia planicosta., V: 9·otunda, 
Oyp1·icardia sp., and many pec)lliar species. 

2oTLIGNITIC CLAY AND LIGNITE, at VickSb_u_r_g_,_ -an-d-~N·.-o-f=-B=-ra_n_d=-o-n-.---:J-7 

I JAcKSON STAGE.-White (often indurate) and blue marls, with 
Venericardia planicosta, Rostellaria velata, Cardium Nicolleti , Oar-

SO I bula bica1·inata, Leda multilineata, Oypmea fenestral is, Oonus tor- 6 
t 'lis, Gast~·idiu7n vetustu7n, M>tra Mill:ngtoni, M. durnosa., Voluta 

I dllmosa, Moria Petersoni, Umbrella planulata, Osteodes irroratus, I 
l!laLellum Wailesii, Trochita alta, ZEUGLODON MACROSPONDYLUS. 

I LIGNITtC CLAY AND LIGNITE, at Jackson, Garlandsvme,coonupy Or. I 5' 
1 CLAIBORNE STAGE.-.A. Oalcareo,ls.-White (sometimes indurate) I 1

1 

l and blue marls, with Ostrea sellaefonnis, 0. diva1·icata, 0. panda, 
.,"' I 4'. I Venen:cardia plnnicosta, V. 1·otnnda, Rostella9·£a velata, .J.uonocems 

pyruloides, M. fusifo1'9nis, Orbis rotella, Natica gibbos((., A nolax 1_1 
gigantFa, OUva .Alabmnens1:s, Mwtginella lm·vata. 

I b. LIGNITIC CLAYS AND SANDS of N. Clarke c-o-n-nt_y_?____ I 3' 

I 1
- 1 

B. Siliceous Olaiborne.-S. Neshoba, N. Newton, S. Lauderdale, \ 

I N. Clarke ; sandstones and claystones with Vene1·icanliaplanicosta, I 2: 
V. ?'otwula, Monoceros, Pyrula, Volttta p etmsa, Oorbltlct gibbosa. _j 

I LrGNITIC OF N. LAUDERDALE!, Neshoba. D~rk brown and yel-l 1 
425 I low clays and saud[,) with Lignite-sometimes obsC\uc casts of shells., 

? LIGNITIC OF N. MISSISSIPPI; 

l a. Gray clays and sands of Tippah, sometimes transformed into I 
red shale, with Quercus n. sp., Oaryrt n. sp., P opulus dunnboidea, 

I Pop ulus n. sp., Monts?, Ficus lanceolatn, HEER?, Lam·us n. sp., ll 
P e1·sea n. sp. , Om·nus sei·-icect'!, Olea Amen:cana!, Rhamnus n. sp., ~,,, 

I Te~·minalia 2 n. sp.,_ Magnolia ?'otundlfolia LEsQx.!, .1lf. acuminata ,. I 
MrcHx. !, IJryandrmdes?, Rhus. 

I b. Gray clays of Lafayette and Calhoun, with Sabal, U£nnamo- I 
mwn, Quercus, Ficus?, Smilax ? 

I c. Gray clays and sands of Winston, with Oycas, Smilax? I 
d. Small estuarian deposits of sandstone with marine shells. 

I Tippah: Venericard£aplanicosta, Om·dium Nicolleti , Trochus, Ostrea.l 
Shongalo: Ost?·ea divaricata, Solarium, Voluta pet1·osa., Veneri-

i ca_rdia rotwula, Turritella vetuFtta, LEA?~ Oa1·dium Nicolleti,Nautilusl 
ztgzag. 
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162. The only doubt as to the stratigraphical position of the members of this

series, exits with reference to the strata designated as the Lignitic of North

Mississippi. The conformation of the surface, the scarcity of fossil remains, and

the variability of the strata, both as to thickness and lithological character, render

a direct determination of the stratigraphical relations between this group and

the calcareous tertiary, extremely difficult. While there can be no doubt

whatsoever, as to the position of stratum No. 1, the equivalence of No. 1* to the

same still remains to be proven by a comparison of the respective floras, for

which, thus far, the materials are incomplete. For the determinations of genera

and species of plants given in the table, I am indebted to the kindness of Leo

Lesquereux. Esq., of Columbus, Ohio. Thus far, however, only the fossils of

locality a (Bed Shale) have been specially studied by him, and it remains

doubtful how far the floras of the respective districts may be related. Although

not susceptible, at present, of strict, direct stratigraphical proof, the probable

equivalence of the lignitic beds underlying the siliceous strata of the Claiborne

age, in Lauderdale, and of those overlying the Upper Cretaceous in N. Mississippi

certainly impresses itself strongly upon the mind of the observer in the field.

An uninterrupted belt of lignitic strata, often outcropping, and always reached

in wells, extends along the W. border of the cretaceous territory [where it

gives rise to the Flatwoods (1[ 164),] from the Tennessee line to the northern

border of the marine tertiary. The strata show no observable dip in this

direction, until Ave reach the region last mentioned, where they disappear under

the marine siliceous claystones and sandstones on the E. half of the territory,

and under the calcareous marls on the W. On the whole of this line, there is

no more change of lithological character, than may be observed in almost any

single locality; even to the minute particulars, the same phenomena which we

saw in Tippah, Marshall, Pontotoc, Lafayette and Calhoun, may be observed in

Choctaw, Winston, Kemper and Lauderdale.

163. Several of the plants from the red shale (locality a) determined by Mr.

Lesquereux, are considered peculiar to the Miocene of Europe; the rest appear

to be analogous at least, and would therefore place the strata containing them

above the marine tertiary of the State-r-assumed to be of eocene age, and cer-

tainly not referrible to any newers stage, since it does not contain a single fossil

identical with living species.â€”On the other hand, we find in N. Tippah, on the

border of the cretaceous formation, a limited stratum of siliceous sandstone,

undistinguishablc, lithologically, from that found on the territory of the Siliceous

Claiborne stage, underlaid and overlaid by gray Lignitic clays, similar in all res-

pects to that of the rest of Tippah, and connected with the latter by numerous

outcrops, although the stratum is not strictly traceable. The rock mentioned

.contains Venericardia planicosta /, Gardium Nicolleti?, and other fossils, appa-

rently peculiar; whence it appears that this estuary deposit, at least, is of

eocene ageâ€”and with it, we should naturally presume, the rest of the lignitic

clays of Tippah and Pontotoc, whose highest strata frequently exhibit a ledge of

rock of a similar character, in which ill preserved remnants of marine fossils are

occasionally, though rarely, found, together with grains of greensand (TJ"166),

Near Shongaio, Carroll county, also, there occurs a deposit of marine origin,

with fossils corresponding to the Claiborne stage, which is certainly underlaid,

and probably also overlaid by lignitic clays, the territory of which surrounds it

on all sides (see map). The imperfect state of preservation of most of the fos-

sils of the estuary deposit of Tippah, just mentioned, render its identification

with any particular stage of the eocene somewhat difficult.â€”It appears, how-

ever, from extensive comparisons made by Prof. W. D. Moore, of the number of

ribs found in Vcncncardia planicosta from different geological horizons, that the

average number of ribs in that fossil decreases in proportion as we descend in

the scries; as exhibited in the following table:
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162. The only doubt a~ to the stratigraphical position of the member~ of this 
series, exits with reference to the strata designated as the Lignitic of North 
Mississippi. The conformation of the surface, the scarcity of fossil remains, and 
the variability of the strata, both as to thickness and lithological character, render 
a direct determination of the stratigraphical relations between this group and 
the calcareous tertiary, extremely difficult. While there can be no doubt 
whatsoever, as to the position of stratum No. 1, the equivalence of No.1* to the 
same still remains to be proven by a comparison of the respective floras, for 
which, thus far, the materials are incomplete. For the determinations of genera 
and species of plants given in the table, I am indebted to the kindness of Leo 
Lesqucreu,x, Esq., of Columbus, Ohio. Thus far, however, only the fossils of 
locality a (Red Shale) have been specially studied by him, apd it remains 
doubtful how far the floras of the respective districts may be related. Although 
not susceptible, at present, of strict, direct stratigraphical proof, the probable 
equivalence of the lignitic beds underlying the siliceous strata of the Claiborne 
age, in Lauderdale, and of those overlying the Upper Cretaceous in N. :Mississippi 
l.!ertainly impresses itself strongly upon the mind of the observer in the field. 
An uninterrupted belt of lignitic strata, often outcropping, and always reached 
in wells, extends along the W. border of the cretaceous territory [where it 
gives ri::;e to the :Flatwoods (,-r-164),] from the 'l'ennessee line to the northern 
border of the marine tertiary. The strata show no observable dip in this 
di1·ection, until we reach the region last mentioned, where they disappear under 
the marine siliceous claystones and sandstones on the E. half of the territory, 
and under the calcareous marls on the W. On the whole of this line, there is 
no more change of lithological character, than may be observedin almost any 
single locality ; even to the minute particulars, the same phenomena which we 
saw in Tippah, Marshall, Pontotoc, L!tfayettc and Calhoun, may be observed in 
Choctaw, Winston, Kemper and Lauderdale. 

163. Several of the plants from the red shale (locality a) determined by ~fr. 
Lesquereux, are considered peculiar to the Miocene of Europe ; the rest appear 
to be analogous at least, and would therefore place the strata containing them 
above the marine tertiary of the Statc..,...-assume4 to be of eocene age, and cer
tainly not referrible to any 11eioer ' stage, since it does not contain a single fossil 
identical with living species.-On the other hand, we find in N. Tippah, on the 
border of the cretaceous formation, a limited stratum of siliceous sandstone, 
lmdistinguishablc, lithologically, from that found on the territory of the Siliceous 
Claiborne stage, underlaid and overlaid by gray Lignitic clays, similar in all res
pects to that of the rest of 'l'ippah, and connected with the latter by numerous 
outcrops, although the stratum is not strictly traceable. The rock mentioned 

. contains Venericurdia planicosta !, Oa1·dium Nicolle#?, and other fossils, appa
rently peculiar; whence it appears that this estuary deposit, at least, is of 
eocene age-and with it, we should naturally presume, the rest of the li;,'1litic 
clays of Tippah and Pontotoc, whose Mghest strata frequently exhibit a ledge of 
rock of a similar character, in which ill preserved remnants of marine fossils arc 
occasionally, though rarely, found, together with gTains of greensand ('ffl66). 
Near Shongalo, Carroll county, also, there occurs a deposit of marine origin, 
with fossils corresponding to the Olaibon1e stage, which is certainly ~trzderlaid, 
and probably also overlaid by lignitic clays, the ten-itory of which surrounds it 
on all sides (sec map). The imperfect sta.te of preservation of most of the fos
sils of the estuary deposit of Tippah, just mentioned, render its identification 
with any particular stage of the eocene somewhat difficult.-lt appear~<, how
ever, from extensive comparisons made by Prof. Vi. D. Moore, of the number of 
ribs fonnd in Venericanlia plmdcosta froin different gaological horizons, that the 
average numbe1· of ribs in thn.t fossil decre·lses in proportion as we descend in 
the series ; as exhibited in the following table : 
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(Paris 36)

Lower Yicksburg? stage 34 to 35

Jackson s age.... * 31 to 34

Claiborne stage 26 to 30 (Conrad)

Siliceous Claiborne (lower) .25 to 26

The latter numbers (viz : 25 to 26) are also those of the fossil occurring in

the estuary deposit of Tippah; afibiding an additional presumption in favor of

the lower eoctne age ol the bed in question.

Leaving open the question of the age of these Lignitic strata, until settled,

perhaps, by a comparison of the floras, I shall comprehend under the head of

the ''Northern Ligniiic", as a whole, all the beds found on the territory N. of

the line of the marine Tertiary, and W. of the Cretaceous.

L THE NOETHERN LIGNITIC GROUP.

164. The territory occupied by this groupâ€”marked on the map

by the lighter shade of brownâ€”is generally billy, with the excep-

tion of the level belt immediately bordering on the cretaceous for-

mationâ€”the l,Pnst Oak Flatwoods," which will be more specially

described in the Agricultural Report. In these, the material of

the Lignitic formation itself (generally in a disintegrated condi-

tion), forms the surface; on the rest of the territory, the Orange

Sand generally overlies the latler thickly, having been, as usual,

deposited on a deeply denuded surface, whose bills and valleys

cause great irregularity in the occurrence of outcrops, as well as

uncertainty, in many cases, as to the very existence of the lignitie

formation, unless accidentally demonstrated by deep borings.

Nevertheless, there are extensive regions in which these strata

appear at and above the level of the drainage, forming the base of

the hills, and the beds of the streams; and being, very generally,

the water-shedding stratum.

165. In the Flatwoods, and the hills immediately adjoining them to the

westward, the materia, of the formation is usually a haid, gray or whitish clay,

sometimes laminated, but more usually of a massy cleavage, with a tendency to

conchoidal or nodular forms, which are conspicuous in most of the outcrops

found on whitened hillsides in the Flatwoods. This clay shews but little ten-

dency to disintegrate by the atmospheric agencies alone; it does not "slake'*

readily, so long as it retains its original structure, and hence, it is very generally

worn into genuine pebbles by the streams. When however, it has once beent

broken up and worked into a pliistic mass by mechanical means (as for in-

stance by denudation and re-deposition, or in roads), it resumes this condition

with sxtraoi dinary facility. Such is the nature of the surface material of the

Flatwoods, obviously derived trom the (originally hard and intractable) clays of

the underlying strata, which it covers to a depth of from two to ten feet, foim-

ing, to a great extent, both the soil and subsoil. The^e surface clays possess a

cleavage strictly massy, the cleavage planes being generally of a reddish tint;

a rain falling on ti is mass, instantly converts it into the toughest mud. This-

toughness is rarely imj aired through the presence of sand; the uncombined

siliceous matter contained in the mass is usually in a state of fine division, and

is to a great extent perhaps derived from subsequent infiltration with siliceous

solutions, which evidently have been active within the mass alter its deposition.

For not only do we often find the clay itself h,duraied into a claystone of con-

siderable hardness, through the intervention of a siliceous cement, but we fre-
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(Paris 0 ......... o ..... o .... ·II o • • • • • • • • • • • • • • • • • • • .. 36) 
Lower Yick~burg? stage .......••..••..••...•.. 34 to 35 
Jackson s age.; ..•.....•.•.•.•. · .••••.•...•.•. 31 to 34 
Claibome stage. . .. . . . . . .. . . • • .. . . . . . . • • .. .. . 26 to30 (Conrad) 
Siliceous Claiborne (lower) •....••..•....••.•.. ·. 25 to 2G 

'The latter numbers (viz: 25 to 26) are also those of the fo~>sil cccurring in 
the estuary depo:-;it of 'l'ippah; afhnding an additional pre!!umption in favor of 
the lower eor.t ne age of the bed in question. . . 

Leaving open the question of the age of these Lignit:c strnta, until ~ettled, 
perhap:;;, by a comparison of the floras, I shall comprehend under the head of 
the ••Northem Lignitic", as a whole, all t~e beds found on the territory N. of 
the line of the mu;rine Tertiary, and W. of the Cretaceous. 

I. THE NORTHERN LIGNITIC GROUP. 

Hi4. The tcnitQry occupied hy this group-markrd on the map 
by tl1e lighter f::hade of brown--is gencn1lly hilly, with the excep
tion of the level belt immediately l1ordering on the cretaceou~ for
mation--the '·Post Oak Flatwood~," which will be nrore f'pc(·iaUy 
described in the Agl'icultural Report. In thr~e. the material of 
the Lignitic formation itself (gent'rally in a dif::integl'atcd colldi
tion), f'f>rms the surface; on the rest of the territ01·y, the Orange 
Sand generally overlies the latter thickly. having been, as usual, 
deposite~ on_ n. dePply denuded surface, whose hills and valleys 
cause great irrt>gularity in the occurrence of outcrops, as well as 
oncer1ainty, in many cases,, as to the very existence of the lignitie 
formation, unless accidentally demom:trated hy deep borings. 
Nevertheless: there are exteusive regious in which these strata 
appear at aud above the level of the drainage\ forming the ba:::e of 
the hills. and the beds of the Stl;eams; and being, very generally, 
the water-shedcling stratum. 

165. In the Flatwoods, and the hills immediately adjoining them to the 
westward, the materia·. of the formation is usu!!J.ly a ha1d, gray or whitish clay, 
sometimes laminated, but more usually of a massy cleavage, with a tendency ~v 
conchoidal or nodular forms, which are con~picuous in most of the outcrop& 
found on whitened hillsides in the Flatwoods. This clay shews Lut little ten
dency to disintegrate by 4:he atmnl'pheric agencies alone; it does not "slake" 
readily, so long as it retains its original structure, and hence, it is very generally 
worn into genuine pebbles by the ~treams. When however,' it has once been 
broken up aud worked into a pl:lstic mass by mechanical means (as for in
stance by denudation and re-deposition, or in roads), it resumes this condition 
with extraotdinary facility. Such is the nature of the surlace material of the 
Flatwoods, obviously derived from the (originally hard and intractable) clays of 
the under!Jing strata, which it covers to a depth of from two to ten feet, foim
ing, to a great extent, bo1 h the. soil and subsoil. 'l'he~e surface clays possess a 
cleavage strictly massy, the cleavage planes being generally tlf a reddish tint; 
a rain falling on tlis mass. im;tantly converts it into the toughest mud. 'This
toughness is rarely im1 aired through the presence of sand ; the uncombined · 
siliceous matter contained in the mass is u~<ually in a state of fine division, and 
is to a great t>xtent pPrhaps derived from sul»-equent infiltration with siliceous 
solution!'~, which evidently have been active within the mass alter ils deposition. 
For not onlJ do we often find the clay itself iJ,durated into a claystone of con
siderable hardness, through the intervt:ntion of a siliceous cement, but we fre-

Digitized by 
UNIVERSITY OF MICHIGAN 

Original from 
UNIVERSITY OF MICHIGAN 



im, 167, 168]

NORTHEItN LIGNITICâ€”CLAYSTONES.

Ill

quently meet, within the mass, irregular veins and lenticular sheets of a very

hard, gray or brown siliceous rock (at times almost a pure hornstone, at others

consisting in part of clay), whose drusy, nodular surface plainly shows its origin.

16b\ Stratified clay stones (6 to 18 inches in thickness) are of oomnion

occurrence at or near the top of the Lignitic strata of Tippah and Pontotoc, at

no great distance from the border of the cretaceous formation. These clay-

stones sometimes differ from the clay itself in little else than their greater

hardness, but usually they are somewhat sand/, and contain numerous black

grainsâ€”in some instances, grains of greensand. Through these claystones,

every degree of lithological trans.tion from the pure, almost white clay, to the

fossiliferous saalstone of N. Tippah (1Tl(38) may be traced, and careful exami-

nation will sometimes detect in i hem unequivocal remnants of marine fossils.

Sach is the ease with the (glauconitic) claystone overlying the lignitic clays at

Mr. Brougher'}* place, S. 7, T. 5, R. 2 E., Tippah county, and at an outcrop a

mile VV. of Pontotoc. At the latter place a TarUnolia ! and part of the nucleus

ol a Natlca? was found, with other impressions too indistinct to berecogniz.d;

at the former, the exterior cast of a small, deeply ribbed Venericardia ? or Area t

I have not met with any of these claystones on the territory of the Northern

Lignitic S. of the outcrop mentioned, near the town of Pontotoc. Thence S.

to the Succarnoche River, I have seen only the whitish "Flatwoods Cla}r;"

where the latter is massy or nodular, it rarely contains unequivocal signs of

vegetable fossils. Westward of the Flatwoods proper, however, the clays are

commonly laminated, less uniform in their character, and interstratified more or

iess with sand. Such usually are the clays associated with the lignite beds,

and containing impressions of leaves; nevertheless, the genuine "Flatwoods

Glav" character frequently re-appears, locally, over the whole region.

167. Tne greatest deyersity of material generally obtains in connection with

the Lignite beds. They are usually overlaid, and sometimes underlaid also, by

yellow sands, or sandy clays, or numerous alternating layers of these materials,

often strongly lignitic themselves, and correspondingly dark colored. On the

other hand, pure, refractor}7, blue or green clay, of a massy cleavage, and void

of sand, is sometimes found associated with the lignite beds, and especially as

forming the subjacent stratum.

A special description of the lignite beds will be found under the head of the

Useful Materials of this group (1F252, IF.). Within the light colored, laminated

clays of this formation, are not unusually found rounded masses, from the size

of a mans head to that of several bushels, of a black substance so much resem-

bling s ton.-coal, as to render it undistinguishable, at times, even to a practised

eye. It is a kind of bitumen, similar to that found sometimes in the Rotten

Limestone; in the fire it is semi-fused like Cannel coal, swells and burns with

a brilliant, smoky flame, producing a light, spongy coke, which burns with

difficulty, leaving but very little, white ash. A more eligible material for the

manufacture of illuminating gas could scarcely be procured ; but thus far, no

continuous deposit of this substance has been discovered. Among the locali-

ties where it has been found, I may mention: Mr. Brougher's place, S. 7, T. 5,

R. 2 E., Tippah county; Dr. John Thompson's, S. 8, T. 12, R. 2 E., Calhoun

county; Mr. Madison Carr's, S. 6, T. 11, R. 5 W.,Yallabushacounty ; between

Sun Creek and Trim Cane Creek, in Mr. Dillon's neighborhood, Ocktibbeha

county.

168. Localities of the Northern Lignitic Group.â€”Near Mr. David Reeve's,

S. 36, T. 1, R. 3 B,, N. Tippah county, we obtain, along the bed of a branch, the

following section:
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quently meet, within the mass, irregular veins and lenticular sheets of a very 
hard, gray or bro\vn Riliceous rock (at tim~~ almo.,;t a pure hornstone, at otht>rs 
consisting in p:trt of clay), whose urusy, no1lular surface plainly suows its origin. 

· 16u. ::;cratified claystones (6 to Hl mcbes in thickness) are of ~ommon 
occ~urence at or near the top of the Lignitic strata of 'l'ippah and Pontotoc, at 
no ·great d :stance from the border of the cretaceous form·ttion. Tht·se clay
stone.> sometimes ditler from the clay itself in little else than their greater 
bardnes:;, but usually· they are somewhat sand:, anti cornain numerous black 
grains-:in some instances, grains of greensand. 'l'hrough thl'se cla)'stones, 
every de;;r·ee or lithological trans.t;on from the pure, almost white clay, to the 
fo.~silif~rous san. I stone ut N. Tipvah ( ~ 16!:l) may be tr<tced, anr. careful exarui
na.tion W11l sometime,; detect in them unequivocal remnants ol marine fossils. 
SLlch is the ca.;e with the (glauconitic) claystone overlying the lignitic clays at 
!11-. Brougher':-~ phce, S. 7, T. 5, R 2 K, 'l'ippah county, and at an outcrop a 
mile W. of Pontotoc. · At the latter J.!lnce a T.trbirwlia! :md part of the nucleus 
of a Natica? was found, with other impressions too indistinct to be recogniz :d; 
at the former. the exterior cast of a small, deeply ribbed Venerica1·d£a ? or A1·ca 'f 

I have not m3t with any of these claystone:; on the territory o! the Northern 
Lignitic S. of the outcrop mentioned, near the town of Pontotoc. Thence S. 
to the Succarnocbe River, I have seen only the whitish "Flatwoods Clay;'' 
where the latter is massy or nodul<~r, it rarely contains unequivocal signs of 
vegetable fossils. Westward of the Flatwoods proper, however, the clays are 
commonly laminated, less uniform in their character, and interstratified more or 
le:>s with sand. Such usually are the clays associated with the lignite beds, 
and ,containing impressions of leaves ; nevertheless, the genuine "Flatwoods 
Clav" character frequently re-appears, locally, over the whole region. 

167. 'fne greatest deyersity of material generally obtains in connection with 
the Lignite beds. 'l'hey are usually overlaid, and sometimes underlaid also, by 
yellow sands, or sandy clays, or numerous alternating layers of these materials; 
~ften strongly lignitic themselves, and correSJ.!Ondingly dark colored. On the 
other hand, pure, refractory, blue or green clay, of a massy cleavage, and void 
of sand, is sometimes found associated with the lignite beds, and especially as 
forming the subjacent stratum. 

A specid description of the lignite beds will be found under the head of the 
U.;efLll Materia.ls of this group ('!f252, ff.). Within the lightcolored,la.minated 
clays of this formation, are not unusually found rounded masses, trom the size 
of a. mans head to that of seve~~~ bushels, of a black substance so much resem
bling ston :-coal, as to render it undistinguishable, at times, even to a practised 
eye. It is a kind of bitumen, similar to that found sometimes in the Rotten 
Limestone ; in the fire it is semi-fused like Cannel coal, swells and burns with 
a. brilliant, smoky flame, producing a light, spongy coke, which burns with 
difficulty, leaving but very little, white ash. A more eligible material for the 
manuracture of illuminating gas could scarcely be procured ; but thus far, no 
continuous deposit of thi:-~ substance has been discovered. Among the locali
ties where it has been found, I may mention: Mr. Brou~her's place, S. 7, T. 5, 
R. 2 E., 'l'ippah county; Dr. John Thompson's, S. 8, T. 12, R. 2 E., Calhoun 

• county; Mr. Madison Carr's, S. 6, T. 11, R. 5 W., Yallabusha county ; between 
Sun Creek and Trim Cane Creek, in :Mr. Dillon's neighborhood, Ocktibbeb.a. 
county. 

168. LocaUties of the Northern L?:gnitic Group.-Near Mr. David Reeve's, 
S. 36, T .1, R. 3 E., N. Tippah county, we obtain, along the bed of a branch, the 
following s~ction : 
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(Sec. 16.)

SECTION OF THE LISNITIC STRATA, AT D. REEVE'S, N. TIPPAH.

FEET.

CHARACTER OF STRATA.

6

....

Orange Sandâ€”Hilltops.

5

I-I-I

1?

Eed Shale, non-fossiliferous.

4

4?

Gray laminated clay, washing into pebbles^-non-

fossiliferous.

3

1 1

2

Clay-sandstone, spotted blue and yellow, with green-

sand dots. Venericardia planicosta, Cardium Nicol-

teti?, Trochus, Ostrea, etc.

2

1 ! 1

1

Gray laminated claysâ€”not visible at the outcrop, but

struck in wells in the neighborhood, after passing

through the rocks; below the clay, white, water-bearing

sand.

1

The precise thickness of Nos. 3 and 4 could not be ascertained, from the

overlying detritus. No. 4 is precisely similar to the fossiliferous shale at

Hurley's schoolhouse (U"170, Sec. 17, No, 2), but like the underlying clay, of

which it is probably a metamorphosis (1F41), is without fossils. The same rock,

as No. 2 of the preceding section, occurs on a ridge on the E. side of Muddy Creek,

on SS. 16 and 17, T. 2, R. 4 E. Here a ledge quite similar to that at Revees'

but with only here and there an imperfect fossil, appears on the summit of the

ridge, jutting out in an abrupt hillock at its northern end, whence it dips south-

ward and crops out on the hillside for a mile, disappearing about 30 feet below

the summit of the ridge, which consists of Orange Sand. A lower ridge, inter-

vening between the one just mentioned, and Muddy Creek, shows bald hilltops

consisting of a tough gray clay soil, underlaid by gray laminated clay.

169. In the country on thejieads of Muddy Creek, Wolf River and Tippah

Creek, in TT. 2 and 3, RR. 2 and 3 E., outcrops of the gray nodular " Plat-

woods Clay" are very common, on the hillsides, which often appear quite similar,

at first sight, to the "bald prairie spots" of the Rotten Limestone country. Several

outcrops of this kind occur on the Ripley and Salem roads, and they are com-

mon in the bluffs of streams. On S. 29, T. 3, R. 3 E., (Squire Street's) there is a

bed of ligniteâ€”which, however, I had no opportunity of observing personally.

In townships 4, 5 and 6, ranges 1 and 2 E. (S. W. Tippah), we generally find

the clays laminated rather than nodular, frequently inters (ratified with sand, and

rarely destitute of vegetable remainsâ€”which, however, as a general thing, are

poorly preserved. Characteristic outcrops of this kind occur on Ockiimita Creek.

Thus on S. 33, T. 5, R. 1 E., near Hickory Flat, there is a bluff about 70 feet

high, which consists of alternating strata, from inch to 2 feet in thickness, of

gray and brown clay, sand, and sandy clay; the whole overlaid by a few feet of

Orange Sand. The strata here show a slight westward dip; in a small outcrop

on S. 35, the dip is 15 deg. W. h S.â€”which is probably, however, owing to &

local fault.â€”Higher up on the Ockiimita, above the crossing of the Hickory Flat

and Ripley road (about S. 8. T. 5, R. 3 E.) the bluffs exhibit the following section:
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(Sec. 16.) 

SECTION OF THE LIGNITICSTRATA, A'r D REEVE'S, N. TIPPAH 
~ 

The precise thickness of Nos. 3 and 4 could not be ascertaineq, from the 
overlying detritus. No. 4 is precisely similar to the fossiliferous shale at 
Hurley's schoolhouse ('ffl70, Sec. 17, No. '2), but like the underlying.clay, of 
which it~ proba:hly a metamorphosis ~"rr41), is without fossils. The same rock, 
as No.2 of the preceding section, occurs on a ridge on the E. side of Muddy Creek, 
on SS. 16 and 17, T. 2, R. 4 E. Here a ledge quite similar to that at Revees' 
but with only here and .there an imperfect fossil, appears on the summit of the 
1idge, jutting out in an abrupt hillock at its northern end, whence 'it dips south
ward and crops out on the hillside for a mile, disappearing about 30 feet below 
the summitof the ridge, which consists of Orange. Sand. .A lower ridge; inter
vening between the one just mentioned, and Muddy Creek, shows bald hilltops 
consisting of a tough gray clay soil, underlaid by gray laminated clay. 

169. In the .country on the_heads. of Muddy Creek, Wolf River and Tippah 
Creek, in TT. 2 and 3, RR. 2 anq · 3 ·E., outcrops of the gray nodular " Flat
woods Clay" are very com:r,non on the hillsides, · which often appear quite similar, 
at first sight, to the "bald prairie spots" of the Rotten Limestone country. Several 
outcrops of this kind occur on the Ripley and Salem roads, and they are com
mon in the bluffs of streams. On S. 29, 'f. 3, R. 3 E., (Squire Street's) there is a 
bed of lignite-which, however, I had no opportunity of observing personally. 
In townships 4, 5 and 6, ranges 1 and 2 E. (S. W. Tippah), we generally find 
the clays laminated rather than nodular, frequ.ently interstratified with sand, and 
rarely destitute of vegetable remains--which, however, as a general thing, are 
poorly preserved. Characteristic outcrops of this kind occur on Ocklimita Creek. 
Thus on S. 33, T. 5, R. 1 E., near Hickory Flat, there is a bluff about 70 feet 
high, which consists of alternating strata, from .% inch to 2 feet in thickness, of 
gray and brown clay, sand, and sandy clay ; the whole overlaid by a few feet of 
Orange Sand. The strata here show a slight westward dip ; in a small outcrop 
on S. 35, the dip is 15 deg. W. b S.-which is probably, however, owing to a 
local fault.-Higher up on the Ocklimita, above the crossing of the Hickory Flat 
and Ripley road (about S. 8, T. 5, R. 3 E.) the bluffs exhibit the following section : 

Digitized by 
UNIVERSITY OF MICHIG N 

Original from 
UNI ERSITY OF MICHIGAN 



11 TO] NORTHERN L1GN1TJC IN TIPPAH. 113'

(Sec. 17.)

SECTION AT A BLUFF ON OCKLIMITA CREEK, W. TIPPAH.

INCHES

FEET.

CHAEACTER OF STRATA.

d

ft

15

to

20

Orange and Yellow Sand, with ferruginous

sandstone and large pieces of silicified wood.

4

2

to

Small fragments of silicified wood, imbedded in

a soft mass consisting oi sand and comminuted

silicified wood.

3

6

1

Large white quartzite pebbles, with sand.

~2

6

Gray clayey sand, with traces of fossil leaves.

1

...

Large fragments of silicified wood, the centre of which is black, lie in the bed

of the creek; whether derived from stratum No. 1, or from the sand above,

does not appear.

170. About 2 miles E. of this locality, at Hurley's schoolhouse, on a. ridge, we

obtain the following section:

(No. 18.)

SECTION AT HURLEY'S SCHOOLHOUSE, W. TIPPAH.

CBABACTEB OF STRATA.

o

ft

15

Orange Sand hilltops, with the common ferhiginbuS'

sandstone, ard a few fragments of the white siliceous

rock with fissures resembling grass leaves.

3

1 1

Fine grained red shale, hard, with impressions of

leaves an the cleavage planesâ€” Salisburin, Ptpulus

rTwmhoidea, Moras, Ficus, Latirus, Olea Am&ric(may

Gorans sericea, Rhairinus. Term inalta, Magnolia

roturulifoh'a, Lesqx., M. aGcwrriindta^ Mjeohx., lihus,

Quercus, Carya.

II 1

3

2

1 1

_

Blue clay, similar to e of Diag. No. 5; forming

the body of the ridge.

1

According to 0. Davis, Esq., of Ripley, red leaf-bearing shahs, prolally of

a similar character, occur on S. 8, T. 2, R. 2 E., about 5 miles S. E. of Spring

Hill, Tippah county; fragments of a similar rock I have ol served myself, N. of

Tippah 'Vek, in T. 4> R. IE. H. A. Gwyn, Esq., of Saulsbury, Tenn.f

K-8
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(Sec. 17.) 

SECTION AT A BLUFF ON ()CKLIMITA CREEK, W. TlPPAH. 

: 1151 I Orange and Yellow Sand, with fe-r'r--U~g1-.n-ou~. s-~-4 : I ;Q I IS>ndstone and large pieces of silicified wood. I 
t 6 a soft mass consisting of sand and comminuted 3 

• 0 silicified wood. , 

·1 2 1 I Small fragments of silicified wood, imbedded in I 

1-.--. - .-- - ,- 1-1-1 Large white quartzite pebbles, with sarid. r2 

161 I Gray clayeysand, with trru:es of fossill,.ves. I 1 

Large fragments of silicified wood, the centre of which is black, lie in the bed 
of the creek; whether derived fl·om stratum No. 1, or from the sand above, 
does not appear. . 

170. A tout 2 miles E. of this locality, at Hurley's schoolhouse, on a ridge, we 
obtain the following section : 

(No. 18.) 

SECTION AT .HURLEY'S SCHOOLHOUSE, W. TIPPAH. 

l ti I·· C:BARACTER OF STRATA. I 
'•' : 

.~: 

. .. . . . . . . . Orange Sand hilltops, with the ·common fertUgiliou!;· . . . 
15 sandstone, aLd a few fragments of the white siliceous 3 . . . . . roc~ with'fissures resembling grassleaves; 

. . . . ' . . . . 
~-'I I Fine .grained red shale, hard; witli _impressions of I 

leaves an the cleavage plllnes~SciUsb'uriir, J>~ulus · . 

I I I I . 31 rhornboidea, J!1orus, Jt'icil.s, Laurus; ~lea_ .Ambt'ca'll'!~ I 2 : 
Comus seru:ea, · Rhamnus, 'l'en;, rnalta, 'Mugnoha · 

I I I I roturuhjoHa, LEEQX., M. aGcumi7uita, MJcH.x., /{luis,~ 
. Quen;us, Ga1·ya. _ . . _ 

I I 5; forming I - Blue clay, similar to e of Diag. No. 1 

t 
I the body ef the ridge. _I_ -

According to 0. Davis, E:-:q ., of Hipley, n·d leaf-tearing shal<s, prolat.ly or 
a similar character, occur on S. 8, '1'. ~. H. 2 E., about 5 rmles ::;. E. of 8pl'ing 
Hill, Tippah county; fragments of a s 'milar n1tk I have ol sened ruyt-elt; N. of 
Tippah f'.,.erk, in 1'. 4; R. 1 E. H. A. Gwy11, .Esq., of 8aulsbury, 'lenn., 

B-8 
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GEOLOGICAL BEPORT.

possesses fine specimens of leaves occurring in a red, micaceous, schistose sand-

stone, near^ Gov. Matthews' place, in N. E. Marshall county. Of the

precise position of the rock in these localities, I am not informed. All of

them are probably metamorphoses of different materials of the Lignitic forma-

tion, by means of ferruginous solutions derived from the Orange Sand.

171* The following section, from a bluff in T. 6, E. 1 E., on the Corners-

Yille and Hickory Flat road, as well as that mentioned as occurring near the

latter place on Ocklimita Creek, will give a fair i$ea of the character of the

outcrops observed in S. W. Tippah and S. E. Marshall.

(Sec. 19.)

SECTION OF LIGNITE STKATA, FROM AN OUTCROP IN T. 6, E. 1 E.7

TIPPAH COUNTY.

FEET.

INCHES

CHARACTER OF STRATA.

. â€” â€¢

6

Gray sandy clay with conchoidal cleavage, non-

fossiliferous.

Black laminated clay with impressions of leaves,

and a seam of lignite at the base.

i

1

3

2

s

Blue massy clay, non-fossiliferous, same as No.

1 of Sec. 18, and lowest stratum of Diag. No. 5.

1

This section also represents faithfully numerous outcrops in S. Lafayette, and

3f. Calhoun countiesâ€”some sections, however, exhibit nothing but sharp,,

yellow sand, with faint impressions of leaves. The region in which the above

section occurs, is remarkable for the number and large size of the ferruginous

nodules occurring on the surface of the formation (1F42); silicified trunks, also

being Tery common in the same position, and remarkable for the perfect preser-

vation of their vegetable structure.

172. At Rocky Ford, Pontotoc county, the S. bank of the Tallahatchie River

contains an exposure of about 12 feet of black, very micaceous, sandy, laminated

day, passing in spots into a soft micaceous sandstone. In the upper portion of

this mass (which is overlaid by Orange Sand capped with white siliceous sand-

stoneâ€”1[58) there are large, flattened ferruginous nodules.

The outcrops in ranges 1 E. and 1 W., in Pontotoc and Lafayette, are merely

repetitions of those just mentioned, while R. 2 E. is occupied chiefly by the

Matwoods. "W. Marshall, and N. and W. Lafayette, exhibit chiefly the Orange

Sand strata, though here and there a deep well reaches the "black dirt,"

yielding fetid water. In S. Lafayette, however, on the waters of the Yoekeney-

Patafa, ihet lignite formation is well developed; as also in Calhoun and K

Yallabusha. The following seetion occurring on the Yockeney River, S. T,

9, R. 3 W., will serve to characterize the strata of that region:
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possesses :fine specimens of leaves occw·ring in a red, micaceous, schistose sand
stone, near• Gov. Matthews' place, in N. E. Marshall county. Of the 
pr~cise position of the rock in these localities, I am not informed. All of 
tPem are probably metamorphoses of different materials of the Lignitic forma
tion, by means of ferruginous solutions det·ived from the Orange Sand. 

171, The following section, from a bluff in T. 6, R. 1 E., on the Corners
ville and Hickory l!'lat road, as well as that mentioned as occurring near the 
latter place on Ocklimita Creek, will give a fair iQ.ea of the character of the 
outcrops observed in S. W. Tippah and S. E. Marshall. 

(Sec. 19.) 

SECTION OF LIGNITE STRATA, FROM AN OU'l'CROP IN 'l'. 6, R 1 E., 
TIPP AH COUNTY. 

C/1 

8 l'il 
l'il b:1 CHARACTER OF STRATA. 
l'il 0 

'""' 
z .... ...__ ___ 

-. I el 
. -- I Gray sandy clay with conchoidrtl cleavage, non-. --. -- . l I I fossiliferous. . -- . 

I 11 
Black laminated clay with impressions of leaves, " l 

() 
anu ;t seam of lignite at the base. . . . . .. . . ............... ' .................. 

--

I I I Blue massy clay, non-fossiliferous, same as No ---
I 81 11 of Sec. 18, and lowest stratum of Diag. No. 5. ---

This section also represents faithfully numet·ous outcrops in S. Lafayette, and 
N. Calhoun counties-some sections, however, exhibit nothing but sharp, 
yellow sand, with faint impressions of leaves. The region in which the above 
section occurs, is remarkable for the ~umber and large size of the ferruginous. 
nodules occurring on the surface of the formation ('IT42); silicified trunks, also 
being very common in the same position, and 1·emarkable fo_r the perfect preser-
vation of their vegetable structure. , 

172. At Rocky Ford, Pontotoc county, the S. bank of the Tallahatchie River 
oontains an exposure of about 12 feet of black, very ~nicaceous, sandy, laminated 
clay, passing in spots into a soft micaceous sandstone. In the uppet· portion o:f 
this mass (which is overlaid by Orange Sand capped with white siliceous sand
stone-'[58) there are large, flattened ferruginous nodules. 

The outGrops in ranges 1 E. and 1 W., in Pontotoc and Lafayette, are merely 
repetitions (}f those just mention~d, while R. 2 E. is occupied chiefly by the 
Flatwoods. W. Marshall, and N. and W. Lafayette, exhibit chiefly the Orange 
Sand strata, tllimgh here and there a deep well reaches the "black dirt," 
yielding fetid water. InS. Lafayette, however, on the waters of the Yockeney
Patafa, the lignite formation is well developed ; as also in Calhoun and E. 
Yallabusha. The following section occurring on the Yockeney River, S. T . 
9, R. 3 W., will serve to characterize the strata of that region: 
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(Sec. 20.)

SECTION AT PEICE'S OLD MILL, ON THE YOCKENE1 ^lYEE^

FEET.

INCHES

CHARACTER' OF STRATA.

6

Orange Sandâ€”hilltops.

5

. . .

Sandy transition layer, with ferruginous nodules.

12

to

16

Whitish clay of nodular cleavage (" Flatwoods

Clay") without leaves; passing into

4

Dark colored, bluish clay, thickly laminated, with

obscure remnants of leaves.;

1

3

Dark colored, fetid, lignitic clay, with seams of

lignite. â€¢

3

8

to

10

Black clay, somewhat sandy, with traces of

leaves.

2

i 5

1

Ligniteâ€”thickness not ascertainedâ€”bed of river. |

1

Lower down, on Dr. John Taylor's land, S. 30, T. 9, E. 3 W., the lignite

crops out, 2 to 3 feet thick, a little above the bed of the river, which is formed

by a tenacious blue clayâ€”probably No. 1 of See's 18 and 19.

173. Higher up, also, on the heads of the Yockeney, lignite is found. A bed-

said to be 8 feet thick occurs at Mr. Vineyard's, S. 1, T. 10, R.1W.; it is found,

in wells in T. 9, E. 2 W., and also on branches of Potlockney Creek, h>*T. 10,

E. 2 W., where I have had an opportunity of examining it. It crops out in

bluffs and gullies on Hughes' branch, on S. 8, T, 10, E. 2 W., overlaid by some

30 feet (as far as visible) of sharp yellow sand with ferruginous veins. The

sand, which is evidently a member of the lignite group, occurs in many bluffs

in the neighborhood, and sometimes contains impressions of leaves. In a branch

near Mr. S. Eagland's, on S. 9, T. 10, E. 2 W., there is an outcrop of great

interest, of which Diagram No. 5 will convey an idea*

The stratum of greenish-yellow sand at a contains impressions of leaves,

chiefly of a Cinnamomum not unlike the Sassafras, c is a bed of yellowish

white clay of irregular, or thickly laminated cleavage, containing numerous

leaves of a Sabal, also a variety of other, chiefly dicotyledonous plants, among

which a Querms and Ficusf, which seem to be identical with species found in

the Ted shale of Tippah. In the yellow sand at d, immediately overlying the

clay stratum, there occur large billets of silicified wood, the interior of which

is black. The bed of the branch on the N. half of the bluff, is formed by blue

day e, of massy cleavage, similar to No. 1 of See's 18 and 19, which appears, to

underlie horizontally. The N. dip of the strata of the outcrop seems, therefore,

to be owing to a fault or landslide. The yellow fossiliferous sand found in other

localities in the vicinity, is high above the level of the leaf bearing clay stratum

of this diagram.

In the sands just mentioned, there frequently occur ferruginous, rust-colored

stripes, which at first sight appear to be stratification lines, since they very

commonly run parallel to the latter. Sometimes, however, these stripes exhibit

fanciful undulations and contortions, and would lead the observer to suppose
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(Sec. 20.) 

SECTION AT PRICE'S OLD MILL, ON THE YOCKENE:i 1UVER:'-
-==-----

~-· ·~~ I is· ~ "" CHA.lliCTER ' OF STRATA. "" 

- ----- ·-~--;--'--' .... '---;--- ------------------,--: I I I Or~nge Sand-b,illtops. ----,-5 
I I I Sandy transition lay~r, with ferruginous ~odUies. I 
1121 I Whitish clay of nodular cleavage(" Flatwoods I 
I 
;g 

1 
Clay") without leaves ; passing into 4 

I I I
I Darkcolored, bluish clay, thickly laminated, with 

1
1 

obscure remnants of leaves. : 

--~--~ ---, 1:- 1 I 3 1· . D.a1·k colored, fetid, lignitic clay, with seams of I 3 
~ · ~ . hgmte. . • 

I t: I I Black clay, s.omewhat sandy, with traces of J 2 
110 I leaves. · I 

I I I Lignite-thickness not ascertained-bed of river. I ·1 

Lower down, on Dr. John Taylor's land, S. 30, T. 9, R. 3 W., the lignite 
crops out, 2 to 3 feet thick, a little above the bed· of the river, which is formed 
by a te;nacious blue clay-probably No. 1 of Sec's 18 and 19. · 

173. Higher up, also, on the heads of the Yockeney, lignite is found. .A bed ; 
said to be 8 feet thick occurs at Mr. Vineyard's, S. 1, T.lO, R. 1 W. ; it is found:· 
in wells in T. 9, R. 2 W., and a}&o on branches of Potloc~ey Creek, in...T. 10; 
R. 2 W., where I have Jlad an opportunity of examining it. It ctops o~t in 
bluffs and gullies on Hughes' branch, on S. 8, T. 10, R. 2·w., overlaid by some 
30 feet (as far as visible) of sharp yellow s.and. with ferruginous veins. The 
sand, which is evidently a member of the lignite group, occurs in many bluffs 
:in the neighborhood, and somet4nes cop,tains impre~ions of leaves.. In a branch 
near Mr. S. Ragland's, on S. 9,-!T, 10, R. 2 W., there is .an outcrop-of great 
interest, of which Diagram No.5 will convey an idea. 

The stratum of greenish-yellow sand at·a contains impress~ons of leaves, 
chiefly of a Oinnamomurn not unlike the .Sassafras. c is a bed of yellowish 
white clay of irregular, or thickly lap1inated cleavage, containing numerous. 
leaves of a SabaZ) also a variety of other, chiefly dicotyledonous plants, among 
which a ·Quen;us and Ficus?, whi<lh seem to be identical with species found in 
the -red shale of Tippah. In the yellow sand at d, immediately overlying . the 
clay stratum, there oc_cur large billets -of silicified wood, the interior >Of which 
is black. The bed of tbe branch on ~he N. half of the bluff, . is -f()rmed by blue 
clay e, of massy cleavage, similar to No.1 of Sec.'s 18 and 19, which appears_ to 
underlie horizontally. The N. dip of the strata of the outcrop seems, therefore, 
to be owing to a fault or landslide. The yellow fossiliferous sand found in other 
loca.lities in the vicinity, is high above the level of the leaf-bearing clay stratum 
of this diagram. . 

In the sands just mentioned, thet·e frequently occur ferruginous, rust-colored 
!tripes, which at first ~ight appear to be stratification lines, since they very 
commoruy run parallel to the latter. Sometimes, however, these stripes exhibit 
fanciful undulations and contortions, and would lead the observer to .~uppose 
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that the stratification is exceedingly irregular,

but for the fact that they may at times be found

crossing the true stratification lines. The

dotted lines in the accompanying diagram exhibit

these stripes, b is two masses of gray sandy

clay vertically laminated, imbedded in regularly

stratified sand.

In the same township (T. 10, R. 2 W.) lignite

has been struck in numerous wells (H203).

174. Outcrops similar to those exhibi-

ted in S.' W. Tippah and S. Lafayette

(see sections 19 and 20) are of constant

occurrence in N. Calhoun.

These strata are, of course, frequently struck

in wells, and are known under various names,

as black or blue "dirt" or "mud"; leaves referred

by the people to various living trees, also "palm

leaves" \{Habal), and event "acorns" and

"hickory-nuts" have been often reported as

having been found. The wells at and near

Sarepta, especially, have furnished many ex-

amples of this kind ; no specimens of which,

unfortunately, have been preserved. In a well

on S. 28, T. 11, R. 1 W. (Mr. Hunter's), there

was found, besides the leaf bearing stratum, a

trunk of a tree, round, but lignitized.

175. I have not personally examined the

portion of Calhoun county lying S. of Loosha-

Scoona River, but according to ail accounts, its

geological phenomena do not duTer essentially

from .those just described N. of the Scoona.

According to L. Harper, the lignite stratum

which crops out near the town of Pittsboro, has

there in some wells been found to be 30 feet

in thickness.â€”The most westerly range of

townships in Cbiekasaw county, is occupied

almost entirely by the Flatwoods, with their

characteristic materials, described above.

The E. portion of Choctaw county is in most

respects a copy of Calhoun and S. E. Lafayette,

though,on the whole the Orange Sand ridges,

underlaid by the lignitic strata, are lower, and

the soil more fertile, pine being usually absent;

here also, the line of the .lignitic strata is

generally marked on the hillsides, by ferruginous

nodules. Outcrops of dark colored, laminated

clays occur near Belief on taine; also one of a hed

of lignite; the same strata are struck in wells,

and in ona of the^, a round lignitized trunk

was found. Siicifbd wood is abundant in the

overlying Orange Smd strata. On the h'gher

rilges, such as that on which Greensboro' is

situated. welU 40 to 60 feet deep still remain

within the Orange Suid; but S. of Grrejnshoio',

on the Bank iton road, and at the latter place

itself, the Lignitic strati, of the same facies as

those S3en in N. Cilhoun, are near the surface

and crop out in th3 brjnches, although 1 have not
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that the stratification is exceedingly irregular, 
but for the fact that they may at times be found 
crossing the true stratification lines. 'fhe 
dotted lines in the accompanying diagram exhibit 
these stripes. b is two masses of gray sa,ndy 
clay vertically laminated, imbedded in regularly 
stratified sand. 

In the same township (T. 10, R. 2 W.) lignite 
has been struck in numerous wells ('!f2u3). 

174. Outerops similar to tho~~:.· exhibi
ted in ::;: W. T1ppah and S. Lafayette 
(see ~ections HI and :W) arc of cont'ltaut 
occur!'ence in N. Calhoun. 

'fhese strata are, of course, frequently struck 
in wells, and are known under various names, 
as black or blue "dirt" or "mud"; leaves referred 
by the people to va.rious living trees, also "palm 
leaves" !(::Jabal), and even, "acorns" and 
"hickory-nuts" have been oftt·n reported as 
having been found. The wells at and ncar 
Sarept.'L, especially, have furnished many ex
amples of this kind ; no specimens of which, 
unfortunately, have been preserved. In a well 
on S. 28, '1'. 11, R. 1 W. (Mr. Hunter's), there 
was found, besides the leaf bearing stratum, a 
trunk of a tree, round, but lignitized. 

175. I have not personally examined the 
portion of Calhoun county lying S. of Loosha
Scoona River, but according to all accounts, its 
geological phenomena do not differ essentially 
from .those just described N. of the Scoona. 
According to L. Harper, the lignite stratum 
which crops out near the town of Pittsboro, has 
there in some wells been found to be 30 feet 
in thickness.-The ~ost westerly 1·ange of 
townships in Chickasaw county, is occupied 
almost entirely by the Flatwoods, with ·their 
characteristic materials, desCiibed above. 

The E. portion of Choctaw county is in most 
respects a copy of Calhoun and S. E. Lafayette, 
though .on the whole the Orange Sand ridges, 
underlaid, by the lignitie strata, are lower, and 
the soil more fertile, pine being usually absent ; 
here also, the line of the .lignitic strata. is 
generally marked on the hillsides, by ferruginous 
nodules. Outcrops of dark col01·ed, laminated 
clays occur near Bellelontaine; also one of a ned 
of lignite; the same t~tra,ta are struck in wells, 
and in on3 uf the4<l, a round lignitized trunk 
W.li founll. S.licifiJll wond is abundant in the 
overly in~~ Ota.nge S tnd strata. On the h;gher 
rilges, Sttch a..; that on which Gre·msboro' is 
situat2d. well.; 40 to 60 feet deep still remain 
within the O:an6e Stnd ;, bnt S.ofGre .. nsboto', 
on the Bank ;ton ro•td, and at the latter plat·e 
jt.<;elf, the I.i .!;nittc ~tra.t t. of the !:lame f.teit'R as 
those s~en in N. C tlhoun, are near the surface 
andcrupoutin tha brJnche.s, although 1 have not 
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â€¢ ascertained the occurrence of lignite proper in that immediate neighborhood.

Beds of lignite occur, however, eastward oi Bankston, in several localities (Â«I265),

forming generally the water-shedding stratum. While the lignite at Mr.

â€¢ Bridges' is solid and shows woody structure, being evidently derived from

forest trees, that in Mr. Wood's neighborhood seems to be composed of indefi-

nitely shaped fragments of wood, roots and leaves, chiefly endogenousâ€”the

deposit perhaps of a bog or swamp, intermingled with clay, and crumbling to

pieces in drying. In both places, the lignite htratum is oveilaid by gray clayey

sand with bits of leaves, similar to that observed on Ocklimita Cieek, (No. 1 of

Sea-17, IT 169). Silicified wood is very common in the Orange Sands of-the

region. To the eastward, in Ocktibbeha county, the flatwoods are said to present

precisely the same features as further N.

176. The mineral waters at Black's Wells, Chocktawcoui ij are derived from

divers dark colored clays and sands overlying a lignite atum, which was

Struck and passed throughâ€”4 feet thickâ€”in deepening a well which at first

yielded a strong sulphur water; the latter suddenly disappeared, during a

thunderstorm, leaving freestone water behind. In spite of ieAâ€žeated borings all

around the well, the bulphureous vein has not as yet been recovered.

The whole of Winston county, as well as N. Neshoba, appears to be under-

laid by a stratumâ€”or perhaps severalâ€”of lignite, ol very variable thickness;

from 2 to 12, on an average, 4 to 5 feet. In N. W. Winston, this stratum is

found in wells, overlaid by ,sand and leaf-bearing clays of irregular cleavage,

similar to that found on Ragland's branch (If 173).â€”A good locality for obtaining

specimens of the fossil flora, is at Mr. Wm. R. Coleman's mill, near New Pros-

pect P. O., on S. 35, T. 17, R.^iO E., where the bluff of the pond consists of

yellowish^ somewhat sandy clay of irregular cleavage, in which the leaves occur

as impressions of a deep brown tint. Here the leaves of a Cycas /, a fonilax?

and other plants are abundant (Locality c. of General Section).

177. On the heads of the Noxubee River, in N. E. Winston, lignite is also

abundant; it is found in wells, crops out in the branches, and on hillsidesâ€”

which wou'd seem to make pio: able the existence of several successive strata

of this material. A few years ago a bed of lignite which cropped out on both

slopes of a ridge, about 5 miles E. N. E. of New Prospect, took fire from the

burning of the woods, and kept burning for twelve months, during which time,

the "burning hill" was quite an attraction lor the curious.

At Louisville, shallow wells are obtained in the Orange- Sand before reaching

the lignite strata; the deeper wells, however, pass through gray and black clays

â€¢ and beds of lignitic 2 to 10 feet thick; lignitized trunks retaining their rounded

ahape, have also been' found in the region. Fine impressions ot leaves are fre-

quently found in these wells; in one dug at the residence of G. G. Si e lecor,

Esq., of Louisville, a stratum ol grayish-red, fine-grained lock, 8 feet thick,

Was found at 28 feet, most of the overling mateiial being gray clayey sand

of a laminated structure. The rock resembles closely the fen uginous shale

of Hurley's Schoolhouse Off 170) and contains beautiful impressions of exogen-

ous lerves.

178. In S. E. Winston, S. W Noxubee, and N. W. Kemper, high ridges of

Orange Sand conceal entirely the Lignitic foimaticn, until we ieach the sope

which descends into the Flatw oods, where lignitic cla\ s are met ^ ith half-way

up the hillside, with fenxg'nous nodules, etc., but no lignite. The character

of the Flatwoods, however, is the same as ever. Similarly we see the lignitic

clays outcropping on the E. slope of the DeKalb ridge, and accoiding to L. Harper,

a bed of lignite 3 to 4 feet thick crops out a few miles N. WT. of DeKalb; but on

that ridge itself nothing but Orange Sand is to be seen for some distance S. of

Dekalb. On the waters of Patkkfaw Creek, however, daik colored clays appear

on the hillsides, with ferruginous nodules. Near Blackwater P. O., a soft

yellow sandstone containing white shells, was said to Lave been struck at 40

feet, in a well; the ledge was a few feet in thickness, below it "black mud*
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. ascertained the occurrence of lignite proper in that immediate neighborhood. 
Beds oflignite occur, however, eastward ot Bankston, in severallocalit1es ( ~ 265), 
forming generally the water-shedding stratum. While the lignite at Mr. 

·Bridges' is solitl and shows woody structur~, being evidently derived from 
forest trees, that in Mr. wood's neighborhood seems to be COIDiJm;ed of indefi
nitely shaped fragments of wood, roots and leaves, chiefly endogen(JUS-tbe 
deposit perhaps ofn bog or swamp, intermingled with clay, anu crumbling to 
pieces in drying. In both places, the lignite ~tratnm is ovc1laid by gray clayey 
sand w1th b1ts of leaves, similar to that obser·ved on Ocklimita Cteek, (No. 1 of 
Bec .. l7, ~ 169). Silicified wood is very common in the Ora11ge Sand:-; of· the 
region. 'l'o the eastward, in OcktiLbeha county, the fiat woods are said to present 
precisely the I' a me features as further N. 

176. The mineral waters at Black's Wells, Chocktawcom ty are derived from 
divers dark colored cla.ys aml sands overlying a lignite l:>o. atum, which was 
Struck and passed through-1 feet thick--in deepening a Well WhlCh at first 
yielded a strong sulphur water; the latter suJdenly disappeared, during a 
thunderstorm, leaving freestone water behind. In sp1te of 1e •. ea.ted bormgs all 
around the well, the :oulphureous vein bas not us yet been ret:overed. 

The whole of Winston county, as well as N . .Neshoba, :1ppears to be under
laid by a stratum-or perhaps several-of lignite, ot very variable thickness; 
from 2 to 12, on an average, 4to 5 feet. In N. W. Winston, this stratum is 
found in wells, overlaid by ,sand and leaf-bearing clays of irregular clea,·age, 
aimilar to that found on Ragland's branch ( "Ul73).-A good locality lor obtaining 
~ecimens of the fossil flora, is at Mr. Vlm. R. Coleman's mill, near New Pros
pect P. 0., on S. 35, •.r. 17, R.tA.O E., where the bluff of the pond consists of 
yellowish, somewhat sandy ~lay of irregular cleavage, in which the leaves occur 
as impressions of a deep brown tint. Here the leaves of a Cycas !, a S1nilax? 
and other plants are abundant (Locality c. of General St>ction). 

177. On the heJ!.dS of the Noxubee River, inN. E. Winston, lignite is also 
abundant; it is found in wells, crops out in the branches, and on hillsides
which wou'd seem to make p1o: able the existence of several successi,·e strata 
of this material. A few years ago a bed of lignite which cropped out on both 
slopes of a ridge, about 5 miles :K N. E. of New Pr<'Spect, touk fire fi·om the 
burning of the woods, and kept burning for twelve mOJ.ths, during which time: 
the "burning hill" was quite an attrac,ion lor the cur!ous. 

At Louisville, shallow wells are obtained in the Orange· Sii.nd before reaching 
the lignite stl"ctta ; the deeper wells, however, pass through gray and bbck clays 

· and beds of lignitic 2 to 10 feet thilk; lignitized trunks t·etaining their rounded 
ahape, have also been· found in the region. Fine impressions ot lean•s are fre
~uently found in these wells ; in one dug at the residence of G. G. St e lecorf 
Esq., of Louisville, a l-tratum ol grayish-red, fine-grained JOck, 8 feet thick, 
was found at 28 feet, most of the overl) ing material being gray clayey saud 
of a laminated structure. The rock re::a·mbles closely the ferruginous shale 
of Hurley's S(;hoolhouse ('lfl70) and contains beautiful impressio.lJs of exogen
ous lelVcs. 

178. In S. E. Wins1on, S. W Noxubee, and N. W. Kemper, high ridges of 
Orange Sand conct>al et1t;n·ly the Lignitic f01 maticn, until we H·ach the s ope 
which descends into the Flat'\\ oudfl, where lignitic cla~ s are met" ith half-way 
up the hillside, with fern.:g'nous nodules, etc., but no lignite. 'l'he character 
~f the Flatwoods, however, is the same as eve1·. Similarly we f:ee the lignilic 
'llays outcropping on the E. slope of the DeKalb l'idge, and accot ding to L. H:1rper, 
a bed·of lignite 3 to 4 feet thick crops out a few miles N. W. ofDeKalb; but on 
that ridge itself nothing but Orange Sand is to be seen for some distance S. of 
Dekalb. On the waters ol Patickhtw Creek, however,da1k colored clays appear 
en the hillsides, with ferruginous nodules. Near Blackwater P. 0., a. soft; 
yellow sandstone containing white shell~, was said to Lave been struck at 40 
feet, in a well ; the ledge was a few feet in thickness, below it "black mud' 
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appeared and at 60 feet water was obtained in sand. Lignite is said to be found

in the neighborhood in several places. At Daleville, lignitic clays are near the

surface, and appear, more or less, all the way to Marion, Lauderdale county,

where we reach the northern edge of the marine Tertiary, as given on the map.

On Sowashee Creek, 2% miles N: of Marion, we find on a hillside the following

section:

(Sec. 21.)

SECTION OK SOWASHEE CEEEK, LAUDERDALE COUNTY.

d

W

CHARACTER OF STRATA.

125

B

o

. . . .

s

Orange Sandâ€”hilltopâ€”with a log of silicified

wood.

6

â€¢

20

Greenish-yellow sand, sharp, somewat lami-

nated; gradually passing into the upper strata.

5

Q 0 0

! 6

Layer of ferruginous nodules. |

4

â€¢

20

Gray laminated clay, alternating with sand.

3

*'

1

6

Earthy lignite.

2

8

Gray laminated clay alternating with sand.

1

Silicified wood is very common all over N. -Lauderdale.

179. The fossiliferous sandstone containing Venericardiajplanicostaf Mowceros,

and other fossils of the Claiborne Group, is found on or near the summit of the

ridge at Marion; while wells dug on the ridge penetrate into lignitic clays and

lignite beds. lit a deep cut on' the N. E. & S. W. Alabama E. R., E. of

Marion, on Mr. Spear's contract, the Lignitic formation underlying the fossilife

rous sandstone, exhibits the following section:
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.appeared and at 60 feet water was obtained in sand. Lig~ite is said to be found 
in the neighborhood in several places. At Daleville, lignitic clays are near the 
surface, and appear. more or less, all the way to Marion, Lauderdale county, 
where we reach the northern edge of the marine Tertiary, as given on the ~ap. 
On Sowashee Creek, 2~ miles N: of Marion, we find on a hillside the following 
section: 

(Sec. 21.) 

SECTION ON SOW .A.SHEE CREEK, LAUDERDALE COUNTY. 
-

Ql 

8 fi>'l 0 fi>'l l:d CHARACTER OF STRATA. 
~ 

0 z z .... 
. . . : I I I Orange Sand-hilltop-with a log of silicified I ~ 
~ . . wood . 

. . I I I ' I . . . . 120 I I Greenish-yellow sand, sharp, somewat lami- 5 . . nated ; gradually passing into the upper strata . . ( I I . . 
@ 0 0 I I 

I 6 I Layer of ferruginous nodules. I 4 
. . I I I >).. 

. . 120 I Gray laminated clay, alternating with sand. 

I 
3 

/ . I I 
Q Q I II 6 I Earthy lignite. I 2 . 

I 8 I Gray laminated clay alternating with sand. 1 
. . -

Silicified wood is very common all over N. Lauderdale. 
179. The fossiliferous sandstone containing Venericardia planioosta, MoMceros, 

and other fossils of the Claiborne Group, is found on or near the summit of the 
ridge at Marion; while wells dug on the ridge penetrate into lignitic clays and 
lignite bedS. In a deep cut oii the N. E. & S. W. Alabama R. R., E. of 
Marion, on Mr. Spear's contract, the Lignitic formation underlying the fossilife 
rous sandstone, exhibits the following section : 
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(Sec. 22.)

SECTION AT SPEAR'S CUT, LAUDERDALE COUNTY.

INCHES

d

Â»

CHARACTER OF STRATA.

. &

B

0 0 0 0

3

to

5

Loam and Orange Sand, with ferruginous

nodules below.

9

3

Yellow, sandy, laminated clay.

8

* " *

8

Massy, yellow and whitish sand, with ferrugin-

ous dots.

7

3

to

4

Blue clayey sand, on exposure becoming

covered with persulphate of iron. Upper portion

yellow, in thin layers, with a fluted exposure.

6

9

Massy, gray, sandy and micaceous clay, lignitic

above, and sometimes containing casts of a

Venericardia t

5

10

Solid Lignite.

4

18

Gray laminated clayey sand, with specks of

lignite, fragments of branches, etc. In its upper

portion becomes strongly lignitic.

3

1

Lignite.

2

. . .

10

Bluish clayey sand, alternating with layers of

<{ Flatwoods Clay." In this bed there occur at

times large nodules of gray, radially crystallized

calcareous spar. No fossils.

1

In a well bored at Marion Station, 2 miles W. of Marion, on the M. and O. E.

R., strata similar to these were penetrated for 425 feet, when a ledge of hard

sandstone 18 inches thick was struck, then 1 foot of bluish sand, then 1 inch of

hard'rock, then bluish clayey sand with comminuted shellsâ€”a sandy marlâ€”

and thereafter at 450 feet a bed of shellsâ€”chiefly oysters, judging by the

fragmentsâ€”in loose siliceous sand, about 5 feet thick; then blue clayey sand tÂ©

475 feet, when a very micaceous sand was bored up, to 480 feet. The material

before me is insufficient to determine whether or not these shells aretertiary;

but it is likely that they should be so, since the cretaceous formation (which

might have been reached here) in this latitude, and far above, shows no trace of

similar materials.

180. Of the geology of Nesho^ba county, I possess but few dataâ€”derived, wl

part, from a hasty trip in autumn 1855, the field notes of which, with others,

have disappeared. The Orange Sand formation is said to be very largelj

developed N. of Pearl River, forming some of the highest ridges in the State. I

have reliable information, however, of the existence of lignite beds and "black

dirt" in the N. part of this county; while in the S. portion, we find a yellow or

white, soft sandstone, sometimes showing transitions into claystone, in which

fossils of the Claiborne stage appear (U"1902 ). Its resemblance to the fossilife-

rous rocks both of S. Lauderdale, and Tippah, is very striking.
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(Sec. 22.) 

SECTION AT SPEAR•S CUT, LAUDERDALE COUNTY. 

I ~ I ! I CHARACTER OF STRATA. I g 
~ ~ ' 

· ~ ~ ~ ~ I i I I ~~~~ ~~~-. ~~~~~. ~~~: .. ~:·~ .. :,_,~~~~: 9 

. -- ~ j 3 l I Yellow, sandy, laminated clay. - '1, 8 
------

. -

. -

. --

. --

1 
8 1 Massy, yellow and whitish sand, with ferrugin-1 7 

ous dots. 

I 31 I Blue clayey sand, on exposure becoming I 
t
4
o covered with persulphate of iron. Upper portion 6 

. yellow, in thin layers, with a fluted exposure . 

I I I Massy, gray, sandy and micaceous clay, lignitic 
9 above, and sometimes containing casts of a . I r I Venericardia? 

I 110 I Solid Lignite. 

Gray laminated clayey sand1 with specks of 
lignite, fragments of branches, etc. In its upper 

1 
portion b,ecomes strongly lignitic. 

1 

5 

3 

I 11 I Lignite. I 2 

I Bluish clayey sand, alternating with layers of I 
" Flatwoods Clay." In this bed there occur at 1 I times large nodules of gray, radially crystallized 

1 calcareous spar. No fossils. 

In a well bored at Marion Station, 2 miles W. of Marion, on the M. and 0. R. 
R., strata similar to these were penetrated for 425 feet, when a ledge of hard 
sandstone 18 inches thick was struck, then 1 foot of bluish sand, then 1 inch of 
hard' rock, then bluish clayey saRd with comminuted shells-a sandy marl
and thereafter at 450 feet a bed ef shells--chiefly oysters, judging by the 
fragments-in loose siliceous sand, about 5 feet thick ; then blue clayey sand to 
475 feet, when a very micaceous sand was bored up, to 480 feet. The material 
before me is insufficient to determine whether or not these shells are-tertiary; 
but it is likely that they should be so, since the cretaceous formation (which 
might have been reached here) in this latitude, and far above, shows no trace of 
similar materials. 

180. Ofthe geology of Neshoba county, I possess but few data-derived, m 
part, from a hasty trip in autumn 1855, the field notes-of which, with others, 
have disappeared. The Orange Sand formation is said to be very largely 
developed N. of Pearl River, forming some of the highest ridges in the State. :E 
have reliable information, however, of the existence of lignite beds and "black: 
dirt" in theN. part of this county; while in the S. portion, we find a yellow or 
white, soft sandstone, sometimes showing transitions into claystone, in which 
fossils of the Claiborne stage appear ( ~1902 ). Its resemblance to the fossilife
rous rocks both of S. Lauderdale, and Tippah, is very striking. 
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Of Leake county I know nothing as yet, save that in its N. W. corner, near

Thomastovvn (as in a large portion, at leist, of Attala county;, fetid gray clays,

yielding saline an I purgative waters, orten impregnated with sulphuretted

hydrogen, are found in walls at no gr3 it depth (30 to 50 feet). The same is true

9l the adjoining portions of MidUon ountv, where, although outcrops are very

scarce, I have hid the opportunity of eximinhig the miterial freshly dug from

wellsâ€”as at Mr. R A. McMillans, S 3), T. 13, R.5E, where at 28 feet,

fe3neath the Orange Szni, fetid laminated cliys of various dark tints, with vesti-

ges of leives, andsinvll crystals of gypsumâ€”interstratified, more or less, with

dark-colored sinds, were struck, anl water obtained in a stratum of black

aand at 47 feefc. The nntsrial is absolutely identical with that observed tit

Vaiden, in the deep cut (IT 183), and the same is found only a few feefc beneath

the surface, in mxny points in N. Holmes, e. g., at Rockport.

181 Further E , we find in ssveral cuts on the N. 0., J. and GK N. R. R. (e. g.

on S 29, T. 12, R. 5 E), dark colored, fetid cliys, chirged with iron pyrites,

and containing numerous small layers and veins of glossy lignite. Where these

â€¢lays are expose 1 to the atmosphere, they speedily become covered with a white

efflorescence, which sometimes also appears in fields, on the surface soil,â€”a

mixture chiefly of copperas, alum, and gypsum.â€”The same strata are struck in

wells, and give rise, probably, to the mineral waters of the "Artesian Springs."

No regular bechof true lignite, so far as known, have bean struck in this region,

but such beds are found in Yazoo (according to L. Harper), W. Holmes, Carroll,

Yallabushx and Panola, an l probably also in DeSoto county. Of the Lignitic

formation, as it exists in the country bordering on the Mssissippi bottom, I

cannot speak from personal observation. According to inlormation obtained from

intelligent inhabitants, and observations quoted in various places in L. Harper's

Report, the character of the lignitic strata of that region coincides closely with

that observed further E, and it would seem that through the counties of Marshall,

Lafayette, Yaliabusha, Carroll and Madison, an immediate connection of the

Lignitic of the interior with that of the Mississippi bluff, can be traced. In a

*ingle localifcv (S. 27, T. 9, R. 4 W., Yazoo county), an outcrop mentioned by

L. Harper (Report, p. 168) offers a phenomenon not observed elsewhere, viz : a.

stratum of lignite imierlaid by pebbles; on the strength of which, he considers

the whole of the Northern Lignitic as being geologically connected with the

Orange Sandâ€”to which, for the rest, it shows no more special relation than to

any of the other formations of the State. He does not describe the character of

the pebbles, nor does it appear that special care was taken to ascertain beyond a

doubt, the important fact that the pebbles were in their original place, and that a

<5ase like that figured by him on p. 50 (copied from my field notes) was out of

question. Siliceous pebbles, however, occur in the fossiiiferous sandstones of

S. Neshoba ; so that, even if the facts as alleged by L Harper should be

..substantially correct, they would prove nothing against the probable supposition

*f the equivalence of the lignite stratum of the Mississippi bluff to those of E.

Mississippi. They may, nevertheless prove to be an independent formation.â€”

Oak and hickory leaves, and acorns associated with fragments of lignite, are

said to have been found in wells in W. Panola, Carroll and W. Holmes; the

mxaz has been the cise in N. Marshall and in DeSoto, in several localities.

Generally, however, the Orange Sand, represented largely by the pebble beds,

appears to be the prevalent formation even to great depths, in this region.

182 Tne character of the formation in E. Yaliabusha has already been men-

tioned (1T174) as being similar to that of N". Calhoun. In the central portion

(Itf. and S ) of the county, lignite does not seem to occur; gray or white clays,

laminated, and more or less sandy and micaceousâ€”often resembling, at first

si^ht, the Rotten Limestone,and not unfrequentlv claimed as such by the inhab-

itantsâ€”and gray sand, form the usual material of the outcrops, which are by no

means abundant. W. of Water Valley, in Mr. Madison Carr's neighborhood,

white laminated clay appears on Jiillsides falling off towards Otuckalqfa Creek;
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Of Leake county I know nothing. as yet, save that in its N. W. corner, near 
Thom1stown (as in a large portion, at letSt, of Att~la county), fetid gray clays; 
yielding s:1.line an l pur,;1.tive wa.ter3, o'ten impregnated with sulphuretted 
hydrogen, are foua:l in walls at no gra tt depth (3L>to 5() feet). 'l'he same is true 
e( the a.ijoinin~ pottions of M di.,on c JUUtl', where, although outcrops are very 
scarce, I h~ve h 1d the opportunity of ex tmininJ the m 1.terial freshly dug from 
wells-:ts at Mr. R A. Mc:\HIJ.n'l, 8 3 J, l'. 1:3, R. 5 E, where at 28 feet, 
eaneath the Orange Sw:l, fetid LtminJ.tJd cltys of va1·iou'! dark tints, with vesti
ges of le 1.ves, and sm ttl cryst1ls of gypsum -:nterstratifie:l, more or less, with 
dark-colored s tnds, were struck, an 1 W<Lter obt:lined in a stratum of blaek 
&'l.nd at 47 feet. 'rhe mlt'lri,tl is ab;;olutely identieal with that observed r•t 
Vaiden, in the deep cut ('[183), nn1 the s:tmc is filund only a few feet beneath 
the Hurface, in m tny points in N. Holmes, e. g., at RJckport. 

181 Further E, \Ve tind ins:werJ.lcut::; on theN. 0., J. and G. N. R. R. (e. g. 
on S 29, T. 12, R. 5 E), dark colored, fetid cl tys, ch trged with iron pyrites, 
and containin·~ num~rous smllllaye,·,; and veins of ~lossy lignite. Where these 
olays are expose 1 to the atm·1sphere, th3y sp~edily becume covered with a white 
efllore,;cence, which soll.tetime,; also appe:trs in fields, on the surface soil,-a 
mixtut·e chiefly of coppera.<;, alum, and gypsum.-The same stra.ta ar<} stJ:"uck in 
wells, and give rise, prob!lbly, to the mineral waters of the "Artesian Springs." 
:No re;1tlar bed~of true ltgnite, so f<tr as known, h:.tve be.m struck in this region, 
but such bds <We found in Yot7.0') (<tccorling to L. Harper), W. llolmes, Carroll, 
Yallabush 1 and Pa.nola, an'l prooobly also in DeSoto county. Of the Lignitic 
formJ.tion, as it exists in the country borJering on the M·ssissippi bottom, I 
cannot speak from persom.l obser>ation. Accorling to information obtained from 
intelligent inhabitants, and observation'! quoted in various places in L. Harper's. 
R~port, the chamcter of the lignitic st1•ata. of that region coincides closely with 
that observed further E, and it would seem that through the counties of Marshall, 
Lafayette, Yallabusha, Carroll and M.tdison, an immediate connection of the 
Lignitic of the interior with that of the Mississippi bluff, can be traced. In a 
.aingle loc1litv (S. 27, T. 9, R. 4 W., Yazoo county), an outcrop mentioned by 
L. Harper (Report. p. 168) offers a. phenomenon not observed elsewhere, viz: a. 
str-atnm of Iign1te unierlaia by pebble:;; on the strength of which, he considers 
the w\?le of the Northern LignWc as being geologically connected with the 
Orange S.mtl-towhich, for the rest, it shows no more special relation than to 
any of the oth:Jr formations of the State. He does not describe the character of 
&he pebbles, no1· does it appear that special care was bken to ascertain beyond a 

· dQubt, the import tnt f.wt that the pebbles were in their miginal place, and that a 
ease like that figured by him on p. 50 (cnpied from my field notes) was out of 
.• aestion. Siliceous pebbles, however, occur in the fossiliferou~ sandstones of 
8. Ne•hob1 ; so that. even if the facts as alleged by L Harper Hhould be 

. .aobstantially correct, they would prove nothing against the probable supposition 
·.Of the equivalence of the lignite stratum of the Mississippi bluff to those of E. 
llissis~ippi. •rhey mly, neverth~les~ prove to he an independent form'\tion.
Oak and hickory li!ave'!, and acorns as.>ociated with fra5ments of li~nitc, are 
said to have been found in wells in W. Panola, Carroll and W. Holmes; the 
•m3 ha"l been the Clse in N. Marshall and in DeSoto, in several localities. 
Gen::lrally, however, the Orange S.1.nd, rE-presented largely by the pebble beds, 
appears to be the prevalent formation even to grdat depths, in this region. 

182 'rne character of the formation in E. Y allabusha. has already been men
tioned (~174) as being simil:tr to that of N. Calhoun. In the central portion 
(N. a.nll S) of the countr, lignite does not seem to occur; gray or white clays. 
Jamina.te:l, and more or less sandy and micaceou->-often resembling, at first 
Bi0ht, the Rotten Limestone, and not unfrequentl v claimed as such by the inbah
itant.'l-and gray sa.nd, form the usual material of the outcrops, which are by no 
mcanR abundant. W. of Water Valley, in Mr. Madison Carr's neigh\M>rhood, 
white laminated clay appears on .hillsides falling off towards OtuckalQfa Creek; 
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in bluffs on the banks of the latter stream, gray sand appears. The wells at

, Coffeeville.have freestone water, bat a short distance W. of town, wells strike

"black dirt?' and poor water. Traveling S. we next meet an outcrop on the S.

bluff of Okachicama Creek, the steep hillside b,eing altogether denuded of surface

. material, and exhibiting some 30 feet of laminated clay , which is gray while wet,

â– l faut when dry almost white. Like the clay of the Flatwoods, when once disin-

tegrated, it readily forms a highly tenacious mud, which has given some un-

pleasant notoriety to this hillside, among the waggoners. This clay is found for

. about a mile each way from the crossing, on the banks of the creek; but wells

dug on the ridge prove it to be only a very narrow band, since it is struck no

more a few hundred yards S. of the creek, at 50 feet. Very shallow wells

prove the impervious clay to be not far from the surface on Perry's Creek, on

the S. side of which it crops out, not far above the crossing of the Cofleeville

and Grenaia road. Near Grenada, according to L. Harper, dark, laminated,

micaceous clay crops out on S. 13, T. 22, E. 4 E , giving rise to an alum spring.

183. Little else than Orange Sand is to be seen in N. Carroll, along the line of

the M. C. R. R. A few miles N. of Middleton, however, we hear of "blue dirt"

in the wells, and it appears in these, as well as in a few outciops, between

Middleton and Shongalo. Near the latter place, at Vaiden Station, we find in a

R. R. cut, associated with gray and brown clays more or less lignitic and

gypseous, a mass composed of sharp, coarse siliceous sand and grains of glaueon-

ite, cemented by hydrated peroxide of iron, with more or less clay, and contain-

ing numerous impressions of shells, apparently of the Claiborne Group.

The position of the strata in this interesting l<>cal;ty cannot, ui fortunately,

be very clearly observed, in consequence of the southward ascent of the grade

of the R. R. from the two small cuts containing the ferruginous greensand,

towards the deep one in which the gray iignito-gypseous clays appear, so as to

leave unexposed the line of co^tict between the two materials. There can,

however, be little doubt that the fossiliferous deposit is both o^r-and underlaid

by clays like those exposed in the deep cut at Vaiden; for while, in the latter,

they occur at a level considerably above the fossiliferous strata, and are without

any perceptible dip, wells and cisterns dug at the staton find, at a level far

"below the latter, nothing but clays precisely similar to those in the deep cutâ€”of

.brown and gray tints, with rosettes and laminss of gypsum, frequently inerusted

with a yellow ferruginous mineral (Yellow Iron Ore, H224). In the middle

cut, the coarse, glauconitic, dark orange-colored, ferruginous sandstone forms a

pretty uniform stratum about 3 feet thick; it is in this that the fossils are most

abundant. These are preserved as impressions and nuclei only, among which,

thus far, the following have been recognized:

Nautilus zigzag! Voluta petrosa, Con. I

0strea divaricata, Lea! jDentrtlium.

Venericardia rotumda. Lea I TurHtella vetusta, Lea?

. Cardium Nicolleti, Con.? Terebra venusla, Lisa?

. Avicula. Sola7-ium.

Underlying this rock, and in the cut adjoining northward, alternating with it,

there occurs a stiff amorphous clay, with s Â»arp sand and some greensand grains,

also of a deep orange tint, and exhibiting traces of fossils. These materials also

contain, both in these cuts and in some further N., variously shaped ferruginous

concretions, whose shell is of limonite character, and filled usually with fine

yellow ochre.

The peculiar deep tint of the heavy subsoil in several localities in this neigh-

borhood, (contrasting strongly with the unusually pale tint of the post-tertiary

surface loam commaly seen in S. Carroll), renders it evident that the red clay

above mentioned, has contributed to form the same. No other outcrops, how-

ever, seem to occur in the immediate neighborhood; but cuts exhibiting similar

materials occur on the R. R., between Yaiden and Ro;kport.
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in bluffs on the banks of the latter stream, gray sand appears. 'l'he wells at 
. Coffeevllle,have freestone water, but a short distance W. of town, wells strike· 
"black dirV' and. poor water. Travetng S. we next meP.t an outcrop on the S. 
bluff of Okachicai:na Creek, the steep hillside ~eing _altogether denuded of surface 
ma~rial, and exhibiting some 30 feet of laminat~d clay, which is gray while wet, 

·' put when dry almost white. Like the clay of th<:> Flatwoods, when once disin
. te~ated, it readily forms a highly tenacious ·mud, ·which has given some un
p!ea~ant notoriety to this hillside, among the waggoners. This clay is found',for 

: about a mile each way from the crossing, on the banks of the creek; t.uL wells 
dug on the ridge prove it to be only a very narrow band, since it is struck no 

. more a few hundred yards S. of the creek, at 50 feet. Very shallow wells 
prove the impervious clay to be not far from the surface on Perry's Creek, on 
the S. side of which it crops out, not far above the crossing of the Cotieeville 
and GrenaJa road. Near Grenada, aecor1ling to L. Harper, dar-k, laminated, 
-mica<'eous clay crops out on S. 13, 'l'. 22, R. 4 E , giving rise to an alum spring. 

183. Little else than Orange Sand is to be ~;een in N. Carroll , along the line of 
the M. C. R. R. A few miles N. of Middleton, however, we hear of "blue dirt" 
in the wells, and it appears in these, as well as in a. few outCJop~, bttwt>en 
Middleton and Shongalo. Near the latter place, at Vaiden Station, we find in a 
R. R. cut, a..c;sociated with gray and brown clays more or less lignitic and 
gypseous, a-mass eomposed of sharp, coarse siliceous !iand and grains of glaucon
ite, cemented by hydrated peroxide of iron, with more or less clay, and contain
ing numerous impressions of shells,·apparently of the Claiborne Group. 

The pos:ti~n of the strata in this ·interl•Sting l••cal;ty cannot, Ul fortunately, 
be very clearly observed, in C"nseq uence of the southward ascent of the gnde 
of the R. R. from the two small cuts containing th~ ferruginous greensand, 
towards. the deep one in which the gray !ignito-gypseous clays appear, so as to· 
leave unexposed the line of co.,...t·1ct between the two materials. 'l'here can, 
however, be little doubt that the fossiliferous deposit is both over-and unde1·Iaid 
by clays like those exposed in the deep cut at Vaiden; for while, in the latter, 
they occur at a level·considerably above the fossiliferous s~rata, and are without. 
any perceptible dip, wells and cisterns dug at the stat·on find, at a level far 
"beloto the latter, qothing but clays precisely similar to those in the deep cut-of 

., brown and gray tints, with rosettes and laminre of gypsum, frequently incrusted 
with a yellow ferruginous mineral (Yellow Iron Ore, ~224). In the mirldle 
cut, the coarse, glauconitic, dark orange-colored, ferruginous sandstone forms a 
pretty uniform stratum about 3 feet thick; it is in this that the foss]s are most 
abundant. These are preserved as impressions and nuclei only, among which, 
thus far, the following have been recognized : 
Nrt.utilus zigzag! Voluta. petrosa, CoN. ! 
Ostrea divaricata, LEA! Dent,lia?n. 
Vcner£cardia rotunda, LEA! Titrr?·tella vetusta, LEA? 

. Cardium Nicolleti, CoN. ? Terebra venusta, Li!:A ? 
. ~:uicula. Solarium. 

· Underlying this rock, and in the cut adjoining northward, alteJ'nating with it, 
. there occurs a stiff amorphous clay, with s •arp sand and some greensa•·d grains, 
also of a deep omnge tint, nnd exhibiting tract>s of fossils . . 'l'hese materials also 
contain, both in these cuts and in some further N., variously shap\?d ferruginous 
concretions, whose shell is of limonite character, and filled usually with fine 
yellow ochre. · 

The peculiar deep tint of the heavy subsoil in several localities in this neigh
borhood, (contrasting strongly with the unu:-;unlly pale tint of the post-tertiary 
aurface loam cc-mmaly seen in S. Carroll), renders it evident that the red clay 

. above mentione~, has contr.ibuted to form the same. No other outcrops, how
ever, seem-to occur in the immediate neighborhood ; but cuts exhibiting similar 
materials occur on the R. R., between Vaiden and Ho~kvort. 
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184. In the bed of Peechyhaly Creek, S. of Shpngalo, on S. 2 ?, T. 16, R, 5 E.,

there occurs, associated with blue clayey sand; a soft sandstone, mottled blue

and yellow, very closely resembling that of S. Neshoba and Lauderdale; no

fossils were, however, discovered in it. Large billets of silicifted wood have

been found in the neighboring streams, by Wm. Batey, Esq., in whose well on.

S. 85, T. 17, R. 5 E., laminated clay like that in the deep cut at Vaiden, with

rosettes of gypsum, was struck at 28 feet, continuing, with little change of

character, to 44 feet; a level fully as low, probably somewhat lower, than that of

the ledge of rock in Peechyhaly Creek, in the edge of the bottom of Big Black

River. Crossing the latter at Kirkwood's Ferry, about S. 11, T. 16, R. 5 E.,

we find on the S. side a steep bluff about 70 feet high, on which the following-

section is exhibited:

(Sec. 23.)

SECTION OF TERTIARY STRATA AT KIRKWOOD'S FERRY,

ATTALA COUNTY.

FEET.

6

CHARACTER OF STRATA.

1

White siliceous sandstone, non-fossiliferous.

7

3

Yellow sand, grains rounded, no fossilsâ€”Orange Sand.

6

1 1

Dark orange-colored, glauconitic sandstoneâ€”fossils as

2

at Yaiden.

5

1 i 1

o'

Ferruginous sand, ^somewhat glauconitic, with few

fossils.

o

O

30

Gray laminated clay.

2

20

Yellow sand, without fossils.

1

:;;

The white siliceous sandstone, No. 7, which is very abundant on the ridges

of N. Attala (1T59), strews the hillside.

185. The facts just stated, in connection with this section, can leave no doubt

as to the fact, that the lignito-gypseous strata both overlie and underlie this

marine ferruginous deposit, which is quite extensively developed in N. Attala,

and acquires some practical importance through the large amount of greeDsand

it contains; which not only renders some of its materials suitable as manures,

but is also scattered through the heavy "red hills" soil of that portion of the

county, rendering them both fertile and durable.' In numerous steep gullies on

the Sfhongalo and Kosciusko road, as well as on the bluffs of Zilfa, and both

forks of Poukta Creek, the several materials observed on the bluff at Kirkwood's

Ferry, crop out; and the fertilizing powers of the very sand deposits of these

creeks (in which, of course, the greensand is concentrated), are already known

and appreciated among the agriculturists of the region.

186. I have not traced out this formation in E. Attala county, but have looked

closely for traces of it in Winston. The deep characteristic tint of its materials,

which is unmistakeable in the "Red Hills" of Attala and Holmes, again meet*
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184. In the bed of Peechyhaly Creek, S. of Shpngalo, on S. 2 ?, T. 16; R. 5 E., 
thei·e occurs, associated, with, blue daJ ey sand; a .soft .sandstone, mottled blue 
and yellow, very closely resembling tijat of S. Neshoba and Lauderdale; no 
fossils were, however, discovered in it.· Large billets of sil1cified wood -have 
b~n found in the neiglibormg streams_ '!:>Y Wm. Batey, ESq_., in~ hose well on 
S. 351 T. 17, R. 5 E., laminated clay like that in the 'deep cut at Vaiden, with 
rosettes of gypsum, was struck at 28 feet, continuing, with little ·change . of 
character, to 44 feet; a level fully as low, probably somewhat lower, than that of 
the ledge of rock in Peechyhaly Creek, in the edge of the bottom of Big Black 
River. Crossing the latter at Kirkwood's Ferry, about S. 11, T. 16, R. 5 E., 
we find on the S. side a steep blutf about 70 feet high, on which the following 
section is exhibited : 

(Sec. 23;) 
' ' 

SEC'l'ION OF 'l'ERTIARY STRATA A1' KIRKWOOD'S FERRY, 
ATTALA COUNTY; 

~==~===7==~==-============~========~======~==-----, 

I ~ I . ~ I 
CHARACTER 01;' S'l'RA'l'A. 0 z 

I 1 I White siliceous sandstone, non-fossiliferous. I 7 
. . . . I 3 I Yellow sand, grains rounded, no fossils_:.Orange Sand. I 6 

9. Dar- orange-colored, glauconitic san stone-- oss1 s as 5 -,- , - , ~-,-1 k d fi ·1 I 
"" at Vaiden. I I --- ----------- I 

· 8 ' j 30 Ferruginous sand, ~somewhat glauconitic, with few I 3 

1 
fossils. 

1 

-----, :~ 1 G1'1tyl:imiii'l1tecrcraj::--- ·::~~---~-=-= ·=--___ 1_2 
I -,-------------------· -- --- I ·I 

20 I Yellow sand, without fossils. I 1 

The white siliceous sandstone, No. 7, which is very abundant on the ridges 
of N. Attala (~59), strews the hillside. 

185. The facts just stated, in connection with this section, -can leave no doubt 
as to the fact, that the lignito-gypseous strata both overlie and underlie this 
marine. ferruginous deposit, which is quite extensively developed inN. Attala, 
aud acquires some practical iD;lpDrtance through ~he large ai:nount of greensand 
it contains; which not only renders some of its materials suitable as manures, 
but is also scattered through the heavy "!ed hills" soil of that portion of the 
county, rendering them both fertile and durable.' In numerous steep gullies on 
the Shongalo and Kosciusko road, as well as on the bluffs of Zilfa, and both 
forks of Poukta Creek, the several materials observed on the bluff at Kirkwood's 
Ferry, crop out ; and the fertilizing powers of the very sand deposits of these · 
creeks (in which, of course, the greensand is concentrated), are already known 
and appreqiated among the agriculturists of the region. . · 

186. I have not traced out this formation in E. Attala county, but have looked. 
closely 'for traces of it in Winston. The deep characteristic tint of its :tnaterhils, 
which is unmistakeable in the "Red Hills" of Attala and Holmes, again mee~ 
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the eye in the subsoil of the "Noxubee Hills" in 2Sf. E. Winston, and, as an

intermediate point, at Mr. Coleman's (II" 176). The peculiarly sharp, unpleas-

antly gritty sand which the red clay of this formation contains, seems to be

recognizable at several points in the Noxubee Hills; as at Mr. Davis' mill on

the Noxubee River, where on a hillside we find, overlying the white laminated

clays of the Lignitic, a singular conglomerate, consisting of pebbles of the latter

clay, sometimes several feet in diameter imbedded in a dark orange colored,

gritty clay, resembling greatly that of the Shongalo strata. The conglomerate

as such, I suppose to belong to the Orange Sand Formation, under the head of

which, but for their intimate connection with the fossiliferous strata of N.

Attala, these phenomena would more properly have been noticed. The pro-

clivity of the Orange Sand to appropriate the materials of other formations, I

have already sufficiently exemplified. At the outcrop on Sowashee Creek, as

well as in other intermediate localities, a similar state of things obtains. It

would therefore seem, that the marine deposit of which we find an outlier at

Vaiden, and the main body in N. Attala, originally covered a much greater area?

but has been greatly denuded during the Orange Sand period.

187. I have not found any indications of this formation much S. of the S.

prong of Poukta Creek. At Kosciusko, the lignito-gypseous clays alone are

struck in the wells (in one lately dug on Dr. C. B. Galloway's ptoce, 5 ms. from

the town, a bed of several inches ot white fibrous gypsum has penetrated), and

the surface material is of specie hue. Nor do we find any trace of marine fossils

S. of the Poukta, until we reach, at Canton, the calcareous strata of the Jackson

Group. Whether or not any connection is traceable through S. E. Attala, and

the adjoining portions of Winston and Leake, into the fossiliferous sandstones of

S. Neshoba (if1902 ), still remains to be determined.

I have been reliably informed that "red hills" similar to those of N. Attala,

exist in N. E. Holmes. Moreover, I owe to C. G. Armistead, Esq., of Zallo-

busha, information concerning the existence of a ferruginous rock containing

marine fossils, on the waters of Wolf Creek, S. W. Choctaw county, which

will probably prove, to be identical with the Shongalo rock.

In the wells bored in S. Madison, by the Bey. Mr. Lambuth (n322), the fos-

siliferous marine strata of the Jackson Group were passed through at about 90

feet, after which, "blue dirt," with selenite, several ledges of sandstone, and a

lignite bed of 40 feet thickness, were struck, but no more marine strata were

reached at a depth of 415 feet. At Jackson, however, at the Penitentiary well,

after passing through 32 feet of surface material and fossiliferous strata of the

Jackson age, Lignitic clays were, penetrated for 418 feet, after ^'hich, a bed of

shells 20 feet thick, extremely rich in greensand, was passed through into water

bearing sand. The friable shells brought up by the auger are too much com-

minuted to allow of determination.â€”Whether this bed is a continuation of the

Shongalo deposit, or ah independent basin or estuary: there c?n be little doubt

that it, also, is of the Claiborne age.

II. THE CLAIBOENE GROUP.

A. THE SILICEOUS CLAIBORNE STRATA.

188. The character of the rocks of this group lias already been

mentioned in connection with the Northern Lignitic Group, of

which, in analogy to the deposits of N. Attala, it seems to form,

as it were, a subordinate member. Its fossiliferous, aluminous (but

rarely siliceous) sandstones, and claystones, do not impart any

peculiar feature to the surface of the country, which bears as a

general thing, the character of the Orange Sand Group.
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the eye in the s_ubsoil of the "Noxubee Hills" in N. E. Winston, and, as an 
intermediate point, at Mr. Coleman's (~r176). 'fhe peculiarly sharp, unpleas
antly gritty sand which the red clay of this formation contains, seems to be 
recognizable at several points in the Noxubee Hills; as at Mr. Davis' mill on 
the Noxuboe River, where on a hillside we find, overlying the white laminated 
clays of the Lignitic, a singular conglomerate, consisting of pebbles of the latter 
clay, sometimes several feet in diameter imbedded in a dark orange colored, 
gritty clay, resembling greatly that of the Shongalo ·strata. The conglomerate 
as such, I suppose to belong to the Orange Sand Formation, under the head of 
which, but for their intimate connection with the fossiliferous strata of N. 
Attala, these phenomena would more properly have been noticed. The pro
clivity of the Orange ·Sand to appropriate the materials of other formations, I 
have already sufficiently exemplified. At the ·outcrop on Sowashee Creek, as 
well as in other intermediate localities, a similar state of things obtains. It 
would therefore seem, that the marine deposit of which we find an outlier at 
Vaiden, and the main body inN. Attala, originally covered a much greater area, 
but has been greatly denuded during the Orange Sand period. 

187. I have 'not found any indications of this formation much S. of the S. 
prong of Poukta Creek. At Kosciusko, the lignito-gypseous days alone are 
struck in the wells (in one lately dug on Dr. C. B. Galloway's pl!lce, 5 ms. from 
the toyvn, a bed of several inches ot white fibrous gypsum has·penetrated), and 
the surface material is of a pale hue. Nor do we find any trace of marine fossils 
S. of the Poukta, until we reach, at Canton, the calcareous strata of the Jackson 
Group. Whether or not any connection is traceable through S. E. Attala, and 
the adjoining portions of Winston and Leake, into the fossiliferous sandstones of 
S. Neshoba ('!fl902 ), still remains to be determined. 

I have been reliably informed that "red hills" similar to those of N. Attala, 
exist in N. E. Holmes. Moreover, I owe to C. G. Armistead, Esq., of Yallo
busha, iqformation concerning the . existence of a ferruginous rock containing 
marine fossils, on the waters of Wolf Creek, S. W. Choctaw county, which. 
will probably prove. to be identical with-.the Shongalo rock. 

In the wells bOred in S. Madison, by the Rev. Mt. Lambuth ('IT322), the fos
siliferous marine strata of the J apkson Group _were passed through at about 90 
feet, after which, "blue dirt;" with selenite, several ledges of P.aiJ.dstone, and a 
ligriite bed of · 40 fee.t thickness, were struck, but no more niarine strata were 
reached at a depth of 415 feet. At Jackson, however, at the Penitentiary well, 
after passing through 32 feet of surface material and fossiliferous strata of the · 
.Jackson· age, Lignitic clays were, penetl'ated for 418 feet, after which, a bed of 
shells 20 feet thick, extremely ri~h in greensand, was passed through into water 
bearing sand. The friable shells brought up by the auger are too much com
minuted to allow of determination.-Whether this bed .is a continuation: of the 
Shongalo deposit, or an independent basin or estuary: there CPD he little doubt 
that it, also, is of the Claiborne age. 

II. 'l'HE CLAIBORNE GROUP. 

A. THE SILICEOUS CLA.IIIORNP; STRA.TA. 

188. 'l'he character of the rocks of this group has already been 
mentioned in connection with the Northern Lign:itic- Group: of 
which, in analogy to the deposits of N. A.ttala, it seems to form, 
.as it were, a subordinate member. Its fossiliferous, aluminous (but 
rarely siliceous) sandstones, and claystones, do not impart any 
peculiar feature to the surface of the country, which bearr; as a 
general thing, the character of the Orange ~and Group. 
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Thus far, it is only in S. Lauderdale and N. Clarke, that I have examined the

rocks of this, group somewhat specially. Ajb Marion,'as before stated, we find a

stratum only a few teet thick, of rather course sandstone, of variable degrees of

hardness within its mass, and containing silicified fossils of the (lower) Claiborne

age, overlying immediately the Lignitic strata, as seen in Spears' cut (H179).

Some portions of. this rOek are of excessive hardness, from others, the silicified

shells can be picked by. hand, and in weathering, the shells are left projecting

above the surface, as in the Turritella Limestone of Tippah. . In view of the

impossibility of obtaining fragments of any considerable size, of uniform hard-

ness, the supposed adaptability of this rock to the manufacture, of buhrstones

is somewhat Utopian. The softer varieties disintegrate very readily, and more

especially under the influence of fire. It appears that many of the ridges in the

neighborhood of Marion were once capped with ledges of this rock, as some are

even now; for on some of tnese, especially W. of the town (as for instance, on

S. 3 >, T. 7, R. 17, and ridges connecting therewith) we find imbedded in the

soil and subsoil great numbers of silicified shells, which seem to have been

gradually washed down from above. They are generally in a poor state of

pressrvation, with the sole exception, perhips, of 'Venericardia pianicusta, of

which I have obtained large, well preserved specimens at the locality mentioned;

of the univalves {Yoluta, Monoceros, Pyruld) only the columella is commonly

preserved, and decay has often brought out prominently the lines of growth,

where the rest of the shell is extant. When freshly dug from the soil, these

ehells are often quite soft and friable, but harden by exposure. The so 1 is. of

course, largely composed of the coarse sand which forms the body of the rock.

189. The rock is not on the whole very common in S. Lauderdale; it is com-

monly found on the hilltops and crests of ridges, in limited deposits, the greater

portion having, probably, been unable to resist the denuding agencies of the

Orange Sxnd.

The ro:k found at Marion, like that of Tippah, contains occasionally "galls"

of gray, fine-grained claystone. On a hillside near the 10 mile post on the

Marion and Quitman road, we find a solid ledge of this whitish claystone, about

6 in's thick, forming the top ledge of an outcrop of sandstone, some of which is

very coarse, slightly glauconitic, and the sand-grains consisting apparently of

chalcedony. Other portions of the rock resemble very much the spotted rock

at Reeve's, Tippah county ^[168), and all are slightly fossililerous.

Southward of the point mentioned, these rocks are very common on the

ridgesâ€”mostly, however, poor in fossils; consisting of ledges 6 in's. to 2 fe^t

thick, each M which is slightly different from the others. Such is the case on

the S bluff of Dry Creek, where 18 feet of the rock appear, and here may be

seen underlaid by a gray sand, similar to some seen at Spear's cut. S of the

N. half of T. 4, R. 16 E, however, no more of the ^ock is to be seen; Orange

â€¢Band hills with Long-leaf P.ne cover the face of the country, and deep wells

reach nothing but yellow and red sand.

1901 AVestward of the line of travel just described, we find a good opportunity

for the study of this formation, on Chunkey Creek ; in the cuts of the M. & 0,

R. R. ;and on the banks of the Chiekasawhay, at Euterprise.

I regret being unable, in consequence of the disappearance of the field notes

relating to it, to give in detail the highly interesting section occurring in a R. R.

cut on S. 33, T. 5, R. 15, Lauderdale county, about 5 ms. N. E. of Enterprise.

Here the white claystone mentioned above is largely developed ; as in the other

cases, it forms the highest stratum, is sometimes seen in solid ledges several

feet in thickness, and is remarkable, when dry, for its extraordinary lightness.

Though not rich in shells, it contains fine casts of a Ledn, and of 8 trdiim,

NicoUeti ?â€”In its upper portions, this bed passes into yellowish sandstone re-

sembling that of S. Neshoba, and sometimes into a hard cherty rock, which

forms huge, rounded nodules.

Below it, at the N. end of the exposure, lies a green clay almost destitute of
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· 'l,'hus fil,r, it is only in S. Lauderdale a11d N. Clarke, that l have examined the 
rocks of this; group somewhat specially. At Marion,· as before ·stated, we find 11 

. strattim only a few teet· thick, of rather oonse sandstone, of variable degrees of 
hardneSs within its mass, and containing silicified fossilsof the (lower) qaiborne 
age1 ovei'lying immediately the Lignitic. strata, as :-;e;!il in SpeJ.rs' cut ( 1[ 179) . 

. Some pprtions of. thil:l rock are of excessive hardne.-;s, from others, the. silicified 
shell$ can be picked by hand, mid in ·weathering, the shells . are left projecting 

. above the surface, as in .the 'l'mritella Limestone of 'l'ippalJ. .. In view of the 
impo8sib1lity of o)Jtaining fragttrents of any C!>nsiderable size, of uniform hard
ne.,;s, the supposed adaptability of this rock to the manufacture . of buhrs~ones 
is somewhat utopian. The softer varieties di.sinLgrate yery readily, and iuore 
especia.lly under the infiuenc~ of fire. It appea,rs that many of .the ridges in the 
neighborhood of Marion were once eapped with ledges of this rock, as son)e at;e 

. eYen now; for on s.ome of tnese, especially W. of the town (as for instance, on 
S. 3:, 'l'. 7, R. 17, and ridges connecting therewith) we find imbedded in the 
soil .and subsoil great n·umbers of silicified shells, which seem to have been 
gTadually washed down from above. They are. generally .in a poor state of 
pres~r•ation, with the sob exception, perlHps, or-venericardia planic•Jsta, of 
which I have obtainerllarge, well pneserved specimens at the locality mentioned; 
of the univalves t Voluta, Monocei'Os, Py1·ula} only the columella is commqnly 

.. preserved, and decay ha.."! of~en brought out prominen~Ly the lines of growth, 
where the restof tha shell is extarit. · When freshly dug froui the soil. these
ilhells are often quite soft and friable, but harden by exposure. The so 1 is, of 
course, largely composed of the coarse sand which forms the body of the rock. 

189. The rock is not on the whole very common in S. L·mderdale ; it is com
monly found on the hilltops arid crests of ridges, in limited deposits, the greater 
portion having, prob,tblJ, been unable to resist the denu!}ing ngencie:; of. the 
Orange S.md. · 

The ro;l,{ found ~t Marion, like that of Tippah, contains occa!'\ionally . "galls" 
of grll.y, fine-gr:tiued claystone. On a hillside near the 10 mile post on the 
:Marion and Quitman road, we find a solid ledge of thi$ whitish clayHtone, about 
6 in's th.ick, forming the top ledge of an outcrop of sandstone, some of which is 
very c_oarse, slightly glauconitic, and the sand-gmins consisting apparently of 
chalcedony. Other portions of the rock resemble very niuch the spotted rock 
a.t Reeve's, Tippah county ( ~168), an<l all are slightly fossilifcrou,s. 

Southward of the point mentioi\ed, th_ese rocks ar~ very common on the 
ridge~-mos.tly, however, poor in fossils; consisting of ledges 6 in's. to 2 fe~t 
thick, each df which is- slightly different from the others. · Such .isthe case on 
the, S. bluff of Dry Creek, where 18 feet of the rock appear, and here may be 
seen under·laid by a gray sand, similar to some seen at Spear's cut. S of the 
N. half of T. ·4, R. '16 E, however, no more of the ,rock is to b~ seen; Orll:nge 
..Sand hills with Lon;-leaf P.ne covel' the face of thd country, and deep wells 
reach nothin~ but yellow and red sand. ' . 

1901 Westward of the line of travel just described, we find a good opportunity 
for the study of this formation, on Chunkey Creek; in the cuts of the M. & 0. 
R. R. ; and on the htnksuf the Chicka~awhay, at Er.ter·pri:-;e. 

I regret being unable, in consequence of the dis:lppeamnce of the field notes 
relating to it, to give in detail the highly interesting section occurring in :1 R. R. 
cut on S. 33, 'l'. 5, R. 15, Lauderdale county, about 5 ms. N. E. of l~nterprise. 
Here the white claystone mentioned above is largely developl·d ; as in the other 
cases, it forms the highest ~<tratum, is sometimes seen ;n solid ledges !'everal 
feet in thiclm~ss, aug. is remarkable, when ,dt·y, for its extraordinary lightness. 
Thaugh not rich in shells, it contains fine cast,; of a Led''• and of 0 trditt'fl!
Nicolleti ?-In its upperportions, this bed passes into yellowish sandstone re-· 
sembling that of S. N eshoba, and sometimes into a bard cherty rock, which 
forms,huge, rounded nodules. . 

Below it, a.t theN. end of the exposure, lies a green clay almost destitute of 
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fossils; in this was found the supposed ovarium of a Pyrula (L. Harper's Rep.,

p. 149). Further S., however, w e find intervening beiween this clay and the

-chert orclaystone, with a rapidly increasing thickness and stiongdip south-

ward, a stratum ot coarse green;sh sand, nhose giairs consist mainly of

chalcedony, and some greensand grains (see above). At this point, the stratum

contains no fossils; it may be traced, however, thence to Enteiprise, where we

find it in the banks of the Chickasaw hay River, paitly cemented by lime and

teeming with fossilsâ€”chiefly Ostrea divaricata, Cardium Nitolleti, lenericardia

rotunda, 1'ecten Lyelli, and Scutellaâ€”and strongly glauconitic. 1 he gieenisk

clay found underlying it at the R. R. cut, is also presentâ€”as shown in the

following section:

(Sec. 24.)

SECTION OF TERTIARY STRATA ON THE CHICKASAWHAY, AT

ENTERPRISE, CLARKE COUNTY.

fS

H

H

ft

d

r, . . .

1. . . .

,. . . .

i. . . .

CHARACTER OF STRATA.

10

Orange Sand.

4

! â€¢ ~ â€¢

6

Course glauconitic sand, frequently indurated by a

calcareous cement, with Ostrea divaricate, vomer,

Cardium Nicolleti^ Venericardia rotunda, Pecten.

3

1

10

Coarse ferruginous sand, glauconitic, with indistinct

fossils.

2

1 1

Green clay, apparently non-fossiliferous. Bed of river.

1

Bed No. 3 of this section is also seen in a branch W. of Enterprise, filled with

Mortonia, and a similar one appears in Chunkey Creek, above Chur.keyville,

190a I have mentioned above (^187) the yellow aluminous sandstone of S.

Neshoba. It is very poor in fossils at its northern edge, but becomes richer as

we advance southward. The following shells occur in specimens derived from &

locality near the S. line of Neshoba, on the Philadelphia and Enterprise road.

\enericardiaplanicosta, Venericardia rotunda, Lea.

Volutepetrosa, Con. Corbida gibbosa, Lea?

A Turritellaâ€”shell smooth, and remarkable for the small angle formed by

the sides of its spire.

The rock is sometimes of a uniform yellow tint, but more generally spotted

with blue, and contains galls of indurate clay, like the sandstone of N. Tippah

(ffl62 ff.. 168).

It occurs likewise in N. Newton, but I have no personal knowledge of its

character there. There are several cuts of the Southern R. R. in this county,

which from the accounts of the engineers must be highly interesting and instruc-

tive, and contain fossilifeixus rocks; 1 have not as }et had an opportunity of

â€¢examining them.

191. Beds intervening between the siliceous and the calcarcois Claiborne strata.

â€”I h;ue not as yet been able to trace along the Chiekasawhay liver, the piecise

relation of the strata seen at Enterprise (the first in which carbonate of lime
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fossils ; in this was found the supposed o,·arium of a Pyrula (L. Harper's Rep., 
p. 149 ). Further S., however, ·~ c find intervening between thiR clay and the 
~bert or claystone, with a rapidly increasing thickness and st1 ong dip south
ward, a stratum of coarse green:sh sand, "hose g1ains cons1st mainly of 
chalcedony, and some greensand grains (see above). At this roint, the stratum 
contains no fossils ; it may be traced, however, thence to Ente1 prise, where we 
find it in the banks of the Chickasawhay River, pa1tly cemented by lime 11nd 
teeming with lo~sils-chi( fly Ostrea divm·icata, Cardh(m Nicolleti, ltenericardia 
rotuncla, Pecten Lyelli, and Scutella-and strongly glauconitic. '1 he g1eenislt 
day found underlying it at the R. R. cut, is also present-as shown in the 
following section : 

(Sec. 24.) 

SECTlON OF TERTIARY STRATA. ON TEE CHICKASAWHAY, AT 
ENTERPRISE, CLARKE COUNTY. 

,-:.__-·_- :=-=-~ =-===== 

I j' ~ I c5 I I CHARACTER OF STRATA. z 

i. . -J: Ornn~.-:~.--- - -------- ---- -------~4 
~-----,-- ,-Course glauconiticsand, frequently indurated by a I 
I, ::; 6 calcareous cement, with Ostrea diva1·icata, vumer, 3 

I I Crcrdium Nicolhti, Venen"cardla1·otunda, Pecten. 

I 10 I Coarse ferruginous sand, glauconitic, with indistinct 2 
I . . I fossils. r ~~ ·--~--~~~-c-la_y_, -apparently non-fossiliferous. Bed of river. II 

Bed K o. 3 of this section is also seen in a branch W. of Enterprise, filled with 
Morto11ia, and a similar one appears in Chunkey Creek, above Chur.keyville. 

1902. I have mentioned above ('11"187) the yellow aluminous sandstone of S. 
Neshob1. It is very poor in fossils at its northern edge, but becomes richer as 
we advance southward. The following shellR. occur in specimens derived from a.. 
locality near the S. line of N eshoba, on the Philadelphia and Enterprise road. 
f!enericarcliaplanicosta, Venericardia rotunda, LEA. 
voluta pet1·osa, CoN. Oorlnda gibbosa, LEA ? 

A Ttt?Titella-shell smooth, and remarkable for the small angle formed by 
the sides of its spire. 

The rock is sometimes of a uniform yellow tint, but more generally spotted 
with blue. and contains galls of indurate clay, like the sandstone ofN. Tippah 
('If 162 ff.. Hi8). 

It occurs likewis£> in N. Newton, but I have no personal knowledge of its 
character there. There are f:everal cut~of the Southern R. R. in this county, 
which from the acrounts of the en'lineen; must be highly intr.resting and instruc
tive, and contain fussilifen us rocl-;s; l have not as ) et bad an opportunity of 
.examining them. 

HH. Bed.s 1'ntet·vening between thP silir·eous and the crrlmrrm-s Clm"bm·ne strata. 
-I h:n e not ns yet been able to trace along the Chickasawhay liver, the p1eci86 
relation of the st;ata seen at EnterpribO (the first in wh:ch carbonate of lime 
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GEOLOGICAL REPORT.

appears) to those which appear at Quitman. , Little chance for observation occurs

on the Enterprise and Quitman road, until within about 5% miles of the latter

place, whefe we find outcropping in bluffs and on hillsides, strata resembling

those of the Lignitic further K, consisting of alternating layers of gray and yellow

sand, and gray and brown clay. Whether or not this stratum underlies the

Quitman marls, intervening between them and the Enterprise stiata, I have

been unable thus far to determine with certainty; the outcrop occurring on

the banks of the Chickasawhay near Quitman (see below) seems, however, to

render this supposition probable.

B. THE CALCAREOUS CLAIBORNE STRATA.

192. The area underlaid by this division of the tertiary is smaller,

apparently, than that occupied by any of the other, groups. I am

not certain of its western limits, having examined it personally

only in Clarke county, on the Chickasawhay .and its tributaries.

In the county just named, it does not give rise to any very striking

peculiarities in the surface conformation. Though outcropping on

the banks of streams, and in the valleys, imparting to these a more

fertile soil and a forest growth indicative of the lime contained in

the former, it does not, so far as I know, form any prairiesâ€”a fea-

ture of constant occurrence on the territory of the Jackson Group.

Not bging in possession of any pal&ontological evidence concern-

ing the counties of Scott and Newton, but learning that prairie?

do exist there, on which the bones of the Zeuglodon occur, I have

upon analogy supposed the tertiary strata of these counties to

belong to the Jackson Group, and have laid them down as such

on the map, for the present.

193. The materials ol this division consist, so far as 1 have seen,

of blue, and white marls, the latter always sandy and often

indurate.

In both, all fossils except the oysters are very poorly preserved, so as to ren-

der their recognition always difficult, often impossible. Its beds differ remar-

kably, in this respect, from those of Alabama, so noted for the fine preservation

of their fossils. The most northerly, and most westerly, outcrop of the marl

of this division, which I have seen, occurs under a bridge on Suanlovey Creek,

W. S. W. of Enterprise. . It forms the bed, and a foot or two of the bank, of the

creek, for about 200 yards; is of a bluish tint, speckled with white from the

detritus of shells, and sometimes contains indurate slabs. The oysters alone-

are well preservedâ€”O.strea divaricata, 0. sellgeformisâ€”the other shells are bro-

ken and mostly comminuted. PecteiiLyclli ?, a Turritella, and a Dentalium

were recognized.

194. At Quitman, this marl is found in wells, and crops out near a sulphur

spring (Smith's Spring) S. of townâ€”scarcely distinguishable from that on

Suanlovey. Ostrea divaricata, Pectm Lyelli, and Corbula gibbosa, Lea, are the

only fossils which I have been able to recognize distinctly. The same marl

occurs in the branches in the neighborhood of Quitman, and also, according to

reliable information, on the waters of the Buckatunna in S. E. Clarke.

Oh the banks of the Chickasawhay, W. of Quitman, we find a section exhib-

iting, beneath the surface materials, a stratum about one foot thick, of gray,

very fat and tenacious, laminated clay, and beneath this, to the waters edge, a

bluish-gray, non-effervescent, and non-fossiliferous clayey sand, with yellow

dots, * which wash out readily, so as to produce a cellular surface.â€”If the marl
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appears) to those which u.ppear at Quitman. , Little chance for observa;tion occurs 
on the Enterprise and Quitman road, until 'within about 5,% miles of the latter 
place, where we find outcropping in bluffs and on hillsides, strata resembling 
those of the Lignitic further N ., consisting of alternating layers ofgray and yellow 
sand, and gray and brown clay; Whether or not this stratum underlies the 
·Quitman marls, intervening between them and the Enterprise ~tlata, I have 
been unable thus far to determine with certainty ; the outcrop occurring on 
the banks of the Chickasawhay near Quitman (see below) seems, however, to 
render this supposition probable. · 

B. THE CALCAREOU1:i CLAIBORNE STUATA. 

192. The area underlaid by this division of the tertiary is smaller: 
apparently, than that occupied by any of the other groups. I am 
not certain of its we.stern limits, having examined it pen:onally 
only in Clarke county, on the Chickasawhay and its tributrtries. 
In the county just named, it does not give rise to any very :::triking 
peculiarities in the surface COl1formation. Though outcropping on 
the banks of streams, and in the valleys, imparting to these a more 
fertile soil and a forest growth indicative of the lime contained in 
the former, it does not, so far as I know, form _any prairies--a fea
ture of constant occurrence on tho territory of the .Jackson Group. 
Not b{ling in possest!ion of any paJreontological evidence concern
ing theeounties of Scott and Newton, but learning that prairie!" 
do exist there, on which the bones of the Ze1tglodon occur, I have 
upon analogy supposed the tertiary strata of these counties to 
belong to the Jackson Group) and bave laid them down ns suel.1 
on thE) map, for the present. 

193. The materials of this division consist. :-o far ns J l1a ve sccJJ. 
of blue, and \Yhite marls, the latter always sanely and oftr1~ 
induraie. 

In both, all fossils except the oysters are very poorly preserved, so as to ren
der their Tecognition always difficult, often impossible. Its· beds differ remm·
~bly, in this respect, from those of Alabama, so noted for the fine preservatioJ) 
of their fossils. The most northerly, and most westerly outcrop of the marl 
of this division, which I have seen, occurs uniler a bridge on Suanlovey Creek, 
W. S. W. of Enterprise. . It for;ms the bed, and a foot or two ofthe bank, of thl' 
creek, for ~bout 200 yards; is of a bluish tint, speckled with white from the
detritus of shells, and sometimes contains indurate slabs. The oysters alone 
are well preserved-Ostrea divaricfllta, 0. sellmformis--the other shells are bro
ken and mostly comminuted. Pectm1Lyelli ?, a Turritella, and a Dentalium 
were recognized. 

194. At. Quitman, this marl is found in wells, and crops out near a sulphur 
spring (Smith's Spring) S. of town-scarcely distinguishable from that on 
Suanlovey. Ost~·ea cliva~·icata, Pecten Lyelli, and Oorbula gibbosa, LEA, are the 
only fossils which I have been able to recognize distinctly. The same marl 
oc<;{lrs in the branches in the neighborhood of Quitman, and a1so, according to 
reliable information, on the 'waters of the Buckatunna in S. E. Clarke. 

·On the banks of the Chickasawhay, W. of Quitman, we find a section exhib
iting, beneath the surface materials, a stratum about one foot thick, of .gray. 
very fat and tenacious, laminated clay, and beneath this, to the waters edge, a 
bluish-gray, non-effervescent, wd non-fossiliferous clayey sand, with yellow 
dots,, which wash out readily, so as to produce a cellular surface.-If the marl 
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at Smith's Spring immediately overlies the gray laminated clay of this section,

the difference of level would give it about 10 to 12 feet thickness.

195. S. of Quitman, we find the same marl cropping out on a branch 2 miles

from town. Then, at the crossing oi Falling Creek, 4z}6 ms. in the same direc-

tion^ we obtain the following section:

(Sec. 25.)

SECTION ON FALLING CREEK, S. OF QUITMAN, CLARKE CO.

FEET.

INCHES

6

i i

CHARACTER OP STRATA.

1

6

Gray calcareous sandstone.

4

1 I!

t f "t

t t f

t t 4

t t t

Blue marl, with Ostrea diviaricata, 0. sellae-

formis, and another large, round oyster, unclet.

4

3

1 1

1 ! 1

Yellowish-gray calcareous sandstone (indurate

marl).

2

2

t t t .

t t t

t t t

t t t

â€” -

6

White sandy marl, almost void of fossils.

1

The oysters mentioned in No. 3 of.this section, are the only fossils seen hereâ€”

occurring more or less, in all the materials exhibited.

I have not observed, any outcrops S. of this, although the appearance of the

Poplar (Liriodendron), Wild Plum, and Crab Apple in the gullies, still indicates

the presence of the calcareous strata.'

196. Beds intervening hetioeen the Claiborne and Jackson Groups.â€”Where the

Quitman and Winchester road crosses Coonupy Qreek, on S. 5, T. 1, R. 16 E.;

the blue marl of the Claiborne strata does not appear in the bluffs, but a siena-

brown cjay, stratified in layers 1 to 8 inches in thickness, with sand intervening.

It is well exhibited at the point mentioned, in a mill race, and I was informed

that in digging it, a great abundance of fine impressions of leaves were foundâ€”

chiefly dicotyledonous, it appears, but among them also a palm (Sabal?) leaf. I

was also informed, that on the banks of the Chickasawhay, due W. of the, place,

the same clay is found underlaid by marl containing numerous indurate ledges,

and large round oystersâ€”the same, no.doubt, as those occurring at Falling

Creek.â€”Immediately S. of this locality, on the verge of the bottom of Coonupy

Creek, we find prairie hilltops, and on the hillsides, outcrops ot white marl con-

taining fossils of the Jackson Group, underlaid by brownish clayey sand.

According to level, the thickness of this lignitic, leaf-bearing stratum cannot

greatly exceed 30 feet.

197. At Grarlandsville, Jasper county, on S. 8, T. 4, R. 11 E., we find on

Suanlovey Creek, an outcrop of lignite of good quality, of which about 2 feet

are exhibited above the bed of the stream; it is overlaid by about 2 feet of a

lignitic clay, or earthy lignite. Higher up on the hills just S. of the outcrop

mentioned (at Dr. Loughridge's), we find the bald prairie with Zeuglodmi bones,

oysters, and other fossils of the Jackson Group. I have had no means of ascer-

taining its thickness at this point.

Near Jackson, on Moody's branch, we find beneath the shell-bearing sand, first

blue sandy clay with ferruginous concretions, and beneath, earthy lignite under-
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a.t Smith's Spring immediately overlies the g,Tay laminated clay of this section, 
the difference of level would give it about 10 to 12 feet thickness. 

195. S. of Quitman, we find the same marl cropping out on a. branch 2 miles 
from town. Then, at the crossing ol Falling Creek, 4}~ ms. in the same direc-
tion, we obtain the following section : · 

\ 

(Sec. 25.) 

SEC'l'ION ON F ALLrNG GREEK, S. OF QUIT:a-IAN, CLARKE CO . 

. ~-----·--- -- ·--~ ~ · ~-~~ CHARACTER OF STRATA. ,~ g 
I r:.. I ;-:: I 

_
1
_--_rT_I_---J-.. -1---G-~~"'Y •• tc~''""" ''"_d_s-,:~ •. -- r-: 
i ~ -r I 41 ,·-. _B_l_u_e_rn_a_r_·l,-with Ostrect divi~?~-~c-a-tct: -;. -se_U_c::-,-0 

~ l t I ., I fcmnis, and another large, round oyster, unclet. I 0 

I __ I ~--~T--1--·Yell~':'i;h-gray c:Uca~oous sandstone (indurate~ 
1__ 1_._1_1_. _ __I_ J~arl)_:_ ____ . __ _ ____ ., - ·-' _ ---·- __ ·- __ · 

t t t ·I I . I - I i ! i 
1 

ti 
1 

.. 
1 

White sandy uutrl, ~tlmost void of fo~sils. 
1 

1 

-- - -----r --- -· --·- ·- ----·------- -
The oysters mentioned inN o. 3 of. t)lis section, are the only fossils seen here-

occurril,lg more or less, in all the materials exhibited. . .. 
~ have not observed.any outcrops S. of this, although the appearance of the 

Poplar{Lin'odencl?·on), Wild Plum, and Crab Apple in the gullies, still indicates 
the presence of the calcareous strata. ~ · · 

, 196. Beds intervening between the Claiborne ancl Jackson Gi'Oups.-Where the_ 
Quitman and \Vinchester road crosses ·Coonupy Creek, on S. 5, T. 1, R. 16 E., 
the blue marl of the Claiborne strata·. does not appe:J.rin the bluffs, but a siena~ 
brown: clay, stratified in .layers 1 to 8-inchesin thic~ess, with sand intervening. 
It is well exhibited at tb,e poi;nt mentioned, in a mill race, and I was informed 

· that in digging it, a great abundance of fine impressions of leaves were founp
chiefiy dicotyledonous, it appears, but among them also a palm (Sabal?) leaf. I 
was also informed, that on the b~nks of the Chickasawhay, due W. of th~place; 
the saipe .clay is found unde1·laid by marl-containing numerous indurate ledges, 
arid large round oysters-the same, no.doubt, as those occurring at Falling 
Creek.-Immediately S. of this locality, on the ver-ge of the bottom of Coonupy 
Creek, w:e find prairie hilltops, and on the hiUsides, outcrops ot white marl con~ 
taining fossils of ·the Jackson Group, underlaid by brownish clayey sand. 
According to level, the thickness of this lignitic, leaf-bearing stratum cannot 
greatly exceed 30 feet. · 

197. At Garlandsville, Jasper cotmty, on S. 8, T. 4, R. 11 E., we :find on 
Suanlovey Creek, an outcrop of lignite of good quality, of which about 2 feet 
are exhibited above the bed of the stream ; it is overlaid by about 2 feet of a 
lignitic clay, · or earthy lignite. Higher up on the hills just S. of the outcrop 
mentioned (at Dr. Loughridge's), we find the bald prairie with Zeuglodon bones, 
oysters, and other fossils of the Jackson Group. I have had no means ofascer
taining its thickness at this point. 

Near Jack!lon, on Moody!s branch, we find beneath the shell-bearing sand, first 
blue sandy clay with ferruginous concretions, and beneath, earthy lignite under-
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GEOLOGICAL KEl>ORT.

laid by gray laminated clays and sands (IT204). The great thickness of this

lignitic stratum, as ascertained in the well bored at the Penitentiary, has already

been referred to (f 187). In the town of Jackson it is commonly struck in dug .

wells, and various kinds of leaves, as well as acorns, have been found in them.

It is evident that the stratum thins out to the eastward, and at Claiborne, and

Bettis' Hill, Alabama, according to Lyell (Sill. Am. J., Vol. IV, 2d s., p. 189) and

Tuomey, it is entirely wanting, the Claiborne strata being immediately overlaid

hy the Zeuglodon or Jackson bed, and this by the Orbitoides Limestone, of the

Vicksburg Group.

III. THE JACKSON GROUP.

ids. The territory of this group, although to a considerable

extent occupied, like the rest, by Orange Sand ridges, is strongly

characterized in many regions by tne occurrence of the black

prairie soil on its surface, and also, of bald prairiesâ€”both very

similar to those of the Rotten Limestone region, though of much

less extent. It shares this character to an inconsiderable extent

only, with the strata of the Vicksburg Group. The material to

which this prair.e soil owes its origin, posse ses considerable ana-

logy to the Rotten Limestone itselfâ€”at times, it is a soft yellowish

limestone or indurate marl, containing a good deal of clay; at

â– others, it is in reality, nothing more than a soft, gray or yellowish,

calcareous clay. The rock and clay mentioned are ordinarily the

matrix of the huge Zeuglodon bones, which are therefore to be

sought chiefly in the prairie*, and have not, to my knowledge, as

yet been found at any great distance from them, in Mississippi.â€”

These bones, an oyster somewhat resembling Gryphaea oonvexa of

the Cretaceous, the vertebrae and teeth of fish, and a branching ,

coral (Esxhara sp.) are the common fossils of the tertiary prairies-

of 8. Mississippi.

Other bivalves and univalves, as also echinoderms, may sometimes be founds

ia a tolerably well preserved condition, in the moresandy varietiel^o^this ^nafe^iat;

but as a general-.thing* imperfect casts only of these occur ln^^:f>tmri6^We^--.

and usually it requires considerable care to detect their presence at&H;

199. About 70 feet of rocks of this character form the upper . division -iof the

Jackson stage. The lower portion is formed by from 10 to 20 feet of sandy *

strata, commonly of a bluish tint, and containing greensand grains.

It is this lower bed, cropping out on the banks of Pearl Eiver, at Jacfeso^

which has furnished the fossils described by Conrad, and figured in Prof. Wailes1'

Report; and whose state of preservation approaches very closely to that of th6

well-known 01 liborne fossils, in Alabama. I have not thus far found any vestiges

of the Zetglodon in this lower division, but I have identified most of its

^characteristic fossils in the upper strata, at various times and localities.

200. Whilst the stratigrap ical relations of this group to that next above it

(the Vicksburg Group) may be traced withconsiderabl â€¢ regularity of (south ward)

dip, along the channels of the two rivers which cross both belts (the Chickasawhay,

and Pe.irl Itiver), there appears to hi soma irregularity in the form of the

strvum on its northern-portion. According to the leveling* of the N O., J.

and Gr. N. It. R., the ci*y of Jackson is situated 45 feet higher th in Cmton,

Ma lison county, which i* d slant 25 miles due X. from the former placu; by the

leveliogsof the Gulf and Ship Island Railroad Survey, however, the dilferei.ee is

only 25 t'e3t At Canton, we fin J the highest strntx, apparently, of the Jackson

Groupâ€”the gray calcareous clay matrix of the Zeuglodon, occupying the surface,
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laid by gray laminated clays and sands' ( ~204). 'fhe great thickness of this 
lignitic stratum, as ascertained in the well bored at the Penitentiary, has already · 
been referred to (~187). ·In the town of Jackson it is commonly struck in dug. 
weHR, and various kinds of leave.,;, as well as acorns, httve .been found in them.· 
It is evident that the stratum thins out to the eastw<trd, and at Claiborne, and 
Bettis' Hill, Alabama, according to Lyell (Sill. Am. J., Vol. IV, 2d s., p. 189) and 
Tuomey, it is entirely wanting, the Claiborne strata being immediately overlaid 
;by the Zeuglodon or Jackson bed, and thi:> !.>y the Orbitoides Limestone, of the 
Vicksburg Group. 

III. THE JACKSON GROUP. 

19:;. The territory of this group, although, to a. considerable 
·extent occupied, like· tb.e rest, b,y Omnge ~and ridges, iK strongly 
charactr.•rized in many regions by tlie occunence of the black 
prairie soil on its sm·face, and also, of bald prairies--both Yery 
similar to those of the Rotten Limestone region, though of much 
leE:s extent. It share:-: this eharactcr to an incousiderahle extent 
.only, with the strata of the Vick.;btu·g Group. The material to 
which this pl'air.e soil owes it::; origin, pns::;e 8es considerable ana· 
logy to the Rotten .Limestone it:ielf--at tirnei'l, it is a soft yellowish 
limestone Ol' indul·ate marl, contl:lining a good deal of clay; at 
.others, it is iti reality, nothi:1g- more than a S11ft., gray or yellowish, 
calcareous clay. The rock and clay mentioned are ordinarily the 
matrix ot the huge Zeuglodon bones. which are therefore to be 
:::ought cbidly in the prairte~; and ha:ve not, to my knowledge, as 
yet been found at any great di~tance from them, in Mi:-:sissippi.
These bones, an oyster somewhat resenibling- Gryphaea oonvP.xa of 
the Cretaceoqs, the vertebrae and teeth of fit'lh, and a branching , 
coral (Eschara sp.) ru·e the common fossils of the tertiary pr&.iries! 
of S. Mis~i~sippi. 

Other bivalves and univalves, as also echinoderms, may ~ometimes :be found ' 
ia a. tolerably well preserved condition, in the more S:tndy varietieli10f;this·ml¥t~ial;, . 
butas-.a. · generaL thing; imperfect casts <mly· -of these occur. in.tllt*·'Prairie;;ro-elt; , 
and usqaU¥ it requires.considemhle ·caretodetecttheii· preseliliMJLt•alt· 

199., About 70·feet of rocks ·of this charaeter form the upper,•di\'ision ·'Of.the • 
.J ackson·stage. The lower portion is formed by from 10 to 20 fee't'of-sandy ;: 
strata, commonly of a bluish tint; and oontaining greensand~ra.ins. · 

It is this lower bed, ct·opping out on the banks of Pearl River, 'at.J.ackson,; 
.. which hust·urnished the fossils described by Conrad, and fignred in ·-Prof. WaileS' ,. 
Repor.t ; and whose state of preservation · approaches very closely to that ofth~ 
well-known Chiborne fossils, in Alabama. 1 -~a ve .not thus far found. any vestiges ;,. 
of the Ze·tgloclon in this lower ·division, but I have identifi~:~d most of its ' 
characteristi'~ fossils in theuppl!r strata; at various times and localities. 

200. Whilst the stratigrap ic<tl relations of this group to that next above ifi . 
(the Vick;burg Group) ma.y be traced with considerabl ·regularity of{~ou'thward) 
-dip, alonJ tne cltannJ!s ~fthe t1vo rivet·,-; which cross both belts (the Chickas<lWhay, 
and P0.trl ltiver), there appears to bl som::l irregula,rity in the for;m of the 
str.t•um on its nnrthern pot·tion. Acrord:n,g to the leveling.~ of the N 0., J. 
and G. N . IL H., the ci':y or Jacks'm is situate] 45 feet higher th·m C.1nton1 

Mii..lison count_v, wh!c~ j,; d st:1nt 25 miles due :-J'. fl'om t:te former pbcc; by tb& 
levdi,l!!:S of the Gulf ancl Ship h;!aud l{aili'Oad SJrvey, however, the dilfere~.ce is 
only 25 te~t At Oa.nton, we tinJ the highe[:Jt sll'•rt:t, apparently, of the .Ja,:kson 
Group-the gra.y calcareous clay matrix of the Zeaglodon, occtipyiog the Hurtaoe, 
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though at a moderate depth (20 to 30 feet) the lignito-gypseous material is

struck, yielding undrinkable water. The game strata are seen all the way

between Canton and Jackson, and crop out very characteristically half a mile

ST. of the State House. Yet we find lignitic strata cropping out on Moody's

branch, a mile N. E. of the .State House, and that at a hypsometrical level

obviously higher, than that at which, a mile below, we find the beds of blue

fossiliferous sand cropping out on Pearl River and in the bed of Dry Creek.

Making due allowance for the undulations of the surface at both stations (Cantos

and Jackson), the surface of the lignitic strata, so far from exhibiting a southward

dip, is still slightly higher at Jackson than at Canton. It seems difficult to

account for this condition of things unless by supposing a .ocal upheaval of the

underlying formation to have taken place before the deposition of the lowest of

the Jackson stage. I am not aware whether or not similar irregularities exist

in other meridians; it is certainly not the case on that of the Chickasawhay

Eiver, where the same strata sink regularly below the water level, as we advance

southward.

201. Localities of the Jackson Group.â€”I am not personally acquainted with,

the extreme western portion of the formation, in Yazoo and S. W. Madison.

According to L. Harper, the marine eocene strata first appear a short distance

S. of Satartia, Yazoo county, where the material is of a clayey character, and

contains, among other fossils mentioned by him, Venericardia planicosta and

Gastridium vetustum ("i?&tm2&")~sufficient to distinguish it from the Vicksburg

marls, further S. I have also been informed, that bones of the Zeughdonh&Ye been

repeatedly found in the neighborhood of Satartia; and vertebrae of the same have

been kindly forwarded to the collection of the Geological Survey, by W. SL

McKee, Esq., residing near Satartia, Yazoo county. Harper further mentions

the occurrence of compact limestone containing Venericardia planicostaj on the

bluff near the Warren county line, and of a bed of marl (fossils not mentioned)

on S. 1, T. 18, R. 5 E., Warren (Yazoo ?) county; I have seen no specimens of

these materials.

202. About 3 miles N. of Canton, the most northerly indications of a calca-

reous formation are met with, in the shape of soft white concretions of carbonate

of lime, appearing in a rather stiff yellow loam, at the bottom of gullies. These

indications increase as we advance southward, and in some small R. R. cuts

of Canton, we find profiles in which the common yellow surface loam is under-

laid, at the depth of about 3 feet, by a heavier loam containing calcareous

concretions, of about the same thickness. This in its turn, is underlaid by a

stiff, bluish white clay of massy cleavage ("joint clay"), with white, calcareous

concretions and veins, but containing no fossils. There are not, between these

several materials, distinct stratification lines; there is rather a gradual transition

from one to the other, the upper being probably derived, in the main, from, the

blue clay below, but changed by oxidation, the admixture of sand and the

partial removal by lixiviation of the lime, which has accumulated in the lower

portion of the mass.

203. The country between Canton and Calhoun Station, on the N". 0^ J. &

GK $L R. R., is so level as to afford little opportunity of examining the formation.

The peculiar greenish hue, however, which the yellow surface loam assumes m

the deeper washes, sufficiently indicates the proximity to the surface, of the

calcareous clays, which are also struck in cisternsâ€”shallow wells yielding either

undrinkable water or none at all. S. of Calhoun Station, the strata of the

calcareous tertiary are well exposed; affording the following section in tbe

"Montgomery cut:"
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though at a moderate depth (20 to 30 feet) the ljgnito-gypseous material is 
struck, yielding undrinkable water. The same strata are seen all the way 
between Canton and Jackson, and crop out very characteristically half a mile 
N. of the State House. Y ct we find lignitic strata cropping out on Moody'-s 
branch, a mile N. E. of the .State House, and that at a hypsometricallevel 
obviously high.eT, than that at which, a mile below, we find the beds of blue 
fossiliferous sand cropping out on Pearl River and in the bed of Dry Creek. 
Making due allowance for the undulations of the surface at both stations (Canton 
and Jackson), the surface of the lignitic strata, so far from exhibiting a southward 
dip, is still slightly higher at Jackson than at Canton. It seems difficult to 
account for this condition of things unless by supposing a ~ocalupheaval of the 
underlying formation to have taken place· before the deposition of the lowest of 
the Jackson stage. I am not aware whether or not s.imilar irregularities. exist 
in other meridians ; it is certainly not the case on that of the Chickasawhay 
River, where the same strata sink regularly below the water level, as we.advanoe 
southward. 

201. Localities of the Jackson GToup.-I am not personally acquainted with. 
the extreme western portion of the formation, in Yazoo and S. W. Madison. 
According to L. Harper, the marine eocene strata first appear a short distance 
S. of Satartia, Yazoo county, where the material is of a clayey character, and 
contains, among other fos!'ils mentioned by him, Vene~·ica~·dia planicosta and 
Gastridiwm vetustum ("Eburna")-'-sufficient to distinguish it from the Vicksburg 
marls, further S. I have also been informed, that bones of the Zeuglodon have been 
repeatedly found in the neighborhood of Satartia ; and vertebrre of the same have 
been kindly forwarded to the collection .of the Geological Survey, by W. &. 
McKee, Esq., residing near Satartia, Yazoo county. Harper further mentions 
the occurrence of compact limestone containing Venericardiaplanicosta, on the 
bluff near the Warren county line, and of a bed of marl (fossils not mentioned) 
on S. 1, T. 18, R. 5 E., Warren (Yazoo ?) county; I have seen no specimens of 
these materials. 

202. About 3 miles N. of Canton, the most northerly indications of a calca
reous formation are met with, in the shape ef soft .white concretions of carbonate 
of lime, appearing in a rather stiff yellow loam, at the bottom of ~llies. . These 
indications increase as we advance southward, and in some small R. R. cuts N. 
of Canton, we find profiles in which the cominori yellow surface loam is '!lnder
laid, at the depth_ of about 3 feet, by a heavier loam containing calcareous 
concretions, of about the same thickness. This in its turn, is underlaid by a 
stiff, bluish white clay of massy cleavage ('joint clay"), with whitet calcareous 
concretions and veins, bu,t containing no fossils. There are not, between these 
several materials, distinct stratification lines ; there is rather a gradual' transition 
fi·om one to the other, the upper being probably derived, in the main, from the 
blue clay below, but changed by oxidation, the admixture of sand and the 
partial removal by lixiviation of the lime, which has accumulated in the lower 
portion of the mass. 

203. The country between Canton and Calhoun Station, on theN. 0.~ J. k 
G. N. R. R., is so level as to afford little opportunity of examining the formation. 
The peculiar greenish hue, however, which the yellow surface loam assumes ia 
tJae deeper washes, sufficiently indicates the proximity to the surface, of the 
calcareous clays, which are also struck in cisterns-shallow wells yielding eitbet" 
undrinkable water or none at all. S. of Calhoun Station, the strata of the 
calcareous tertiary are well exposed; affording the following section in the 
"Montgomery cut :" 

R-!l 
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(Sec. 26.)

SECTION IN A E. E. CUT NEAE CALHOUN STATION.

FEET.

6

CHARACTER OF STJttATA.

&

5

Yellow loam, concretions of lime in its lower portions.

3

15

to

20

Stiff, greenish yellow, calcareous clay, of massy cleavage,

containing calcareous concretions. In its lower portions

almost blue, cleaving into large, smooth, irregular

fragments.

2

c

i T t

t f t

t f T

Grayish white clay marl, resembling Eotten Lime-

stone, stratified in layers (of massy cleavage within

themselves) 2 to 3 inches in thickness. Contains numer-

ous fragments and impressions of shells, mostly indis-

tinct, some oysters, and bones of Zeuglodon.

8

to

10

1

In No. 1, a very large skeleton of Zeuglodon, (remnants of which are still

abundant in the pile thrown out of the cut), was found, but unfortunately, its

portions were scattered all over the country. Here also, the stratification lines

are not very distinct, and the thickness of the Zeuglodon stratum, especially,

varies greatly. At Eev. J. E. Lanibuth's, about 2 miles E. of the cut, this

stratum, struck in a cistern, was found only 18 inches in thickness.â€”It is

chiefly stratum No. 2 of this section, which causes the troublesome caving

of the sides of this cut.

204. The banks of Pearl Eiver, and the hills bordering the bottom, do not ex-

hibit any outcrops in this region, nor are these very common until within a few

miles (N.) of Jackson, where strata closely resembling the matrix of the Zeuglo-

don at the cut (Sec. 26), appear in washes on the roadside; containing large

numbers of the oyster before mentioned, but only traces of other fossils. The

same material is found outcropping near the Lunatic Asylum, about % mile N.

Â©f the State House.

The following general section, deduced from observations at Moody's branch

and in the McNutt Hills, 1 to 2 miles N. E. of Jackson, will best illustrate the

condition of things in this neighborhood.
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' 

(Sec. 26.) 

SECTION IN A R. R. CUT NEAR CALHOUN STATION. 
===_,-,_ -'-=----.:; 

I E:i I . I I ~ CHARACTER OF S'J.;RATA. . . g I 

I 51 Yellow loam, concretions of U:,, in its I:~~;p~:tions. 31 

-----;1 I --- --- I I 

115 I Stiff, greenish yellow, calcareous clay, of massy cleavage, I I 
t containing calcareous concretions. In its lower portions 2 

1 2g I almost blue, cleaving into large, smooth, irregular I 1 

fragments. 

I I I 
c 

t t t I t Grayish white clay marl, resemblmg-Roiten - Lime::- 1 
8 stone, stratified in layers (of massy cleavage within ! 

10 ous fragments and impressions of shells, mostly indis-
t t t I to I themselves) 2 to 3 inches in thickness. Contains numer- 1 

t t ,t tinct, some oysters, and bones of Zeuglodon . 

In No. 1, a very large skeleton of Zeuglodon, (remnants of which are still 
abundant in the pile thrown out of the cut), was found, but unfortunately, its 
portions were scattered all over the country. Here also, the stratification lines 
are not very distinct, and the thickness of the Zeuglodon stratum, especially, 
varies greatly. At Rev. J. R. Lambuth's, about 2 miles E. of the cut, this 
stratum, struck in a cistern, was found only 18 inches in thickness.-It is 
chiefly stratum No. 2 of this section, which causes the troublesome caving 
of the sides of this cut. 

204. The banks of Pearl River, and the hills bordering the bottom, do not ex
hibit any outcrops in this region, nor are these very common until within a few 
miles (N.) of Jackson, where strata closely resembling the matrix of the Zeuglo
don at the cut (Sec. 26), appeal' in washes on the roadside ; containing large 
numbers of the oyster before mentioned, but only traces of other fossils. The 
same material is found outcmpping near the Lunatic Asylum, about % mile N. 
Gf the State House. 

The followmg general section, deduced from observations at Moody's branch 
and in the McNutt Hills, 1 to 2 miles N. E. of Jackson, will best illnstrate th£
eondition of things in this neighborhood. 
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M?NUTT HILLSâ€”JACKSON.

(Sec. 27.)

SECTION OF JACKSON STEATA, AT MOODY'S BKJ^ht AND

McNUTT HILLS.

i

i o

f T t'

t t t

W

W

CHARACTER OF /STRATA.

\1

t t "i

30

to

45

Yellowish-white marl, more or less sandy, some-

times indurate and forming a soft rock; gives rise to

"bald prairies" in the McNutt Hills. Contains bones

of Zeuglodon, vertebrae and teeth of fish, Echinus /,

Scutetta, Hemiaster ?, and casts of univalves and

bivalves of the Jackson Group.'

f f t

t t t

t f' t

t t t?

7

t t t

6

to

10

Yellowish white, clayey marl, with few fossilsâ€”

Pecten mvperns, Pinna, Ostrea.

6

t t t

8

2

Coarse yellow sand, somewhat clayey, with " Jack-

son fossils" in a fine state of preservation.

5

*4

Blue sand, with Jackson fossils, mostly detritus.

â€¢

10

Blue sandy clay, fetid, somewhat micaceous; its

upper portion filled with oddly shaped, ferrugino-

siliceous concretions. No fossils.

3

! i 1

1,

Earthy Lignite.

2

â€¢ â€¢ â€¢

10

Gray laminated clay, interstratified with sand, with

traces of stems and leaves.

1

No. 6 of this section may correspond to the gray calcareous clay seen N. of

Jackson. It seems, however, that in No. 7 also, sandy and clayey materials

alternate more or less.

205. On Pearl Eiver, just above and at the bridge, strata No. 4 and 5 appear

in the led of the river, the whole being, apparently, of a bluish tint, and its fossils

well preserved. The bluff at the bridge, and the hillsides below the State House^

exhibit the yellow surface loam, adn sometimes pebble beds, underlaid

by greenish yellow, massy clay or loam, which lower down becomes bluish-

white, and in all respects similar to stratum No. 2 of Sec. 26 (Montgomery cut),

containing soft calcareous veins and concretions. Beneath these, 15 to 25 feet

below the hilltops, we find yellow calcareous sand with numerous corals and

imperfect casts of shells, and the same concretions as in the clay above. Beneatfe

this stratum, which is 12 to 18 feet thick, there appears, in the bed of the river,

the blue sandy marl with Jackson fossilsâ€”strata Nos. 4 and 5 of the preceding

section. The same strata, the matrix of the "Jackson shells," also crop outoB

Dry Creels, S. of Jackson, where, as well as at Moody's Branch, I have obtained

fine collections of fossils. They are also seen on the opposite bank of PearS'

Eiver, to the left of the road embankment, and in the bed of the river below

Jackson for several miles.
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(Sec. 27.) 

SECTION OF JACKSON STRATA, AT MOODY'S BR~~tnr AND 
McNUTT HILLS. 

t ·--t t 

t t t 
-t t t .. 
t t t 
t t t 
t t t 
t t t 
·t t t 

I . I -·----,-( 1 i L_ .. --____ _:HARACTEP. OF <TRATA. - _l_!j 

I ~~ Yellowish-white ma.rl, more in· less sandy, some- I 
30 times indurate and forming a soft rock ; gives rise to ( 

I "bald prairies" in the McNutt Hills. Contains bones 7 
1~ of Zeuglodon, vertebrae and teeth , of fish, Echinus !; I 

'~ 

· I Scutella, Hemiaste1· ?, and casts· of univalves and 
bivalves of theJnckson Group: I 
I -· --- --- -----· 

I t 6 Yellowish white, clayey marl, with few fossils-
t t t 11g Pecten nuperus, Pinna, . Ostrea. · 

I sl Coarse yellow sand, somewhat clayey, with " Jack-~ r.: 
son fossils" in a fine state of preservation. · 0 

"-/ __ _I · 21 ·. · :Bi~~ ·s~~d: 'with j-~ir;~~ r~~~iis: ;;.~~tly. d~t;it~s·. · · • I · 4 
---

1 I Blue ~ndy . clay, fetid, somewhat micaceous ; its 

1
10 I upper portion filled with oddly shaped, ferrugino- 3 · 

siliceous concretions. No fossils. 

I 2 1
_,__,_ ___ 1 I 1 .1 Earthy Lignite. 

110 I ~ray laminated (}lay, interstratified with sand, with 1 I I traces of stems and leaves . 
......_ _ _ __ _ 

No.6 of this section may correspond to the gray calcareous clay seen N. of 
Jackson. It se·ems, however, that in No. 7 also, sandy and clayey materials. 
alternate more or less. 

205. On Pearl River, just above and at the bridge, strata No; 4 and 5 appeal'. 
in the bed of tlte river, the whole being, apparently, of a bluish tint, and its fossils . 
well preserved. The bluff'at the bridge, and the .hillsides below the State House:>
exhibit the yellow surface loam, adn sometimes pebble beds, underlaid 
by greenish yellow, massy clay or loam, which lower down becomes bluish
white, and in all respects similar to stratum No. 2 of Sec. 26 (Montgomery cut)t 
containing soft calcareous veins and concretions. Beneath these, 15. to '25 feet 
below the hilltops, we find yellow calcareous sand with num&ous corals and 
i~perfect casts of shells, and the same concretions as in the clay above. Beneath 
this stratum, which is 12 to 18 feet thick, there appears, in the bed of the river 
the blue sandy marl with Jackson fossils-strata Nos. 4 and 5 of the preceding 
section. (he same strata, the-matrix of the "Jackson shells," also crop out on 
Dry Creek, S. of Jackson, where, as well as at Moody's Branch, I have obtained 
fine collections of fossils. They are also seen on the opposite bank of Pearl 
River, to the left of th~ road embankment, and in the bed of the river below.. 
Jackson for several mlles. · 
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GEOLOGICAL HEPOBT.

206. The following is a list, prepared by Prof. W.D.Moore, of the fossils

found in strata Nos. 4 and 5 at Moody's Branch and Dry Creek. "With a few

differences in the relative prevalence of species, the character of the fauna at both

localities is essentially the same. Four species not found on Dry Creek are

represented at Moody's Branch, -while 15 species not occurring at the latter place

were found on Dry Creek. It will be perceived that 8 of the species mentioned

below (marked with an asterisk*), are also found at Vicksburg, thus rendering

>the gap between the two faunas less wide and abrupt, than the lists heretofore

published would make it appear.

FOSSILS OF THE LOWER SHELL-BED, AT JACKSON.

Note.â€”Fossils common to the Jackson and Vicksburg Stage, are marked with

mi asterisk*. All the species not otherwise marked have been named and described

by Conrad.

FISH.

The teeth of several species of sharks occur in the strata of the Jacksoa

Group; all those mentioned in the catalogue of the Vicksburg fossils (1F220)

seem to be represented. Prominent among them, both for frequency and size,

are teeth of Carcharodoa anr/ustidens, of which specimens 4 in's in length have been

found near Jackson.

BIVALVES.

Vencricardia- planicoslu.

*Venericardia rot inula, Lea.

* Oytherea sobrina

* Oytherea imitabilis.

*Mactra funerata.

Cardium Nicolleti.

Astarte parilis.

'Crassatella flexura.

Corbula densata.

Corbula bicarinata.

Corbula, 2 n. sp.

Egeria, 3 n. sp.

Tellina, sp.

*Psammobia lintca.

Psammobia, sp.

Lucina, 2 sp.

*Dentali mn, Mississippien-se.

Capulus Americanus.

Trochita trochiformis

Trodiita, n. sp.

Umbrella plojiulata.

~*Natica Vicksburgensis.

Natica permunda.

Natica, n. sp.

Pyrula sp., (fenestrated).

Strepsidura dumosa.

'Clavelithes humerosus.

Clavelithes varicosus.

Clavelithes Mississippiensis,

Fusus sp.

^TqrHnella WilsonL

Varicella polita.

Mitra dumosa.

Mitra Millingtoni.

Lucina?

Corbis, n. sp.

Solen.

Panopaea n. sp. (all. to P. oblongata).

Nucula, 3 n. sp.

Leda multilineata.

Ledaf n. sp.

*Navicula lima.

Navicula aspera.

Qlossus filosvs.

Avicula, n. sp.

Pinna.

Pecten nuperum.

Pecten, 2 sp.

Teredo Mississippi ensis.

UNIVALVES.

Voluta dumosa.

Voluta symmetrica.

Bostellaria velata.

Rostellaria extenta.

Morio Petersoni.

Gonus tortilis.

Marginella 2 n. sp.

Cypraea fenestrali*.

Cypraea pinguis.

* Cypraea lintea.

* Cypraea sphaeroides.

Ancillaria.

Oastridium vetustvm.

Turritella alveatu.

Turbo sp.

Architectonica acuta.

Architectonica bellastriata.

Phorus reclusus.
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206. 'l'he following is a list, prepared by Prof. W. D. Moore, of thE' fossils 
found in strata Nos. 4 and 5 at Moody's Branch and Dry Creek. With a few 
differences in the relative prevalence of species, the character oftbe fauna at both 
localities is essentially the same. Four species not found on Dry Creek are 
represented at Moody's Branch, while 15 species not occurring at the latter place 
were found on Dry Creek. It will be perceived that 8 of the species mentioned 
below (marked with an asterisk*), arc also fot1nd at Vicksburg, thus rendering 
.the gap between the two faunas lei's wide and abrupt, than the lists heretofore 
published would make it appear. 

FOSSILS OP 'l'HE LOWER 811ELL-BED, A'l'J..:1CKBON. 

NOTE.-Fos~ils comr,wn to the Jackson and Vicksbm·g Stcrge, ewe uw1·ked with 
.rcn asterisk*. All the ~Jccies not otlze?·wise mm·kerl h(l'l:e bce11 named and clescn'bed 
by CoNRAD. 

FIS.I:I. 
The teeth of :;cveral species or sharks occur in the strata of the Jacksoa 

Group ; all those mentioned in the catalogue of the Vicksburg fossils ( '!f220) 
seem to be represented. Prominent among them, both for frequency and size, 
are teeth of C'ctrcharor/(),1 wlrtustidcns, of which specimens '1 in's in length have been 
found near ,Jackson. 

BIVALVE:::l. 
Venaicanlia pl·u~ico11lu. 

'" Venrrica1·dict rotun,la , Lc.\. 
*Cytherea sobrina 
*Cytherea -irnitabilis. 
* Mactra funerata. 
Oardittm Nicollet/. 
.:tfsta1·te parilis. 
,Crassatella jle.r,nra. 
Oorbula densata. 
Oorbula bicarinatct. 
Oorbula, 2 n. sp. 
Egeria, 3 n. sp. 
Tellina, sp. 

Lucina ? 
Corbis, n. :::;p. 
,')olen. 
Panopaea n. ::;p. (all. to r. oblongata.). 
.~..Yucuta, 3 n. sp. 
Leda rnultih'neat,t. 
Leda, n. sp . 
*Navicula lima. 
Navicula aspenr. 
Glossas filos11s. 
Avicula, n. sp. 
Pinna. 
Pecten nupe1·anL 
Pecten, 2 sp. 
Te1·edo Mississippieltsis. 

* Psammobia linten. 
Psammobia, sp. 
L ucina, 2 sp. 

UNIVALVES. 
* JJentali uu" J.llississippiense. 
Oapulus .thnericantts. 
Tt·ockita t1·oc?u]m·mis 
Trochita, n. sp. 
Umb1·ella plannlata. 
'* Natica Vicksbtwgensis. 
Natica permunda. 
Natica, n. sp. 
Pyrula sp., (fenestrated). 
Strepsidttra dumosa. 

· Olavelithes ltumerosus. 
Olavelitltes varicosus. 
Olavelithes Mississippiensis. 
F'usus sp. 
* Tu.rbinella Wilsoni. 
-(Jaricella poUt a. 
Mitra dumosa. 
Mitra Millingtoni. 
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Voluta dumosa. 
Voluta symmetrico. 
Rostellm·ia velata. 
RosteUaria extentu. 
Morio Petersoni. 
Conus tor-til is. 
Ma1·ginella 2 n. sp. 
Cypraea fenestral is. 
Oypraea pingu£s. 
* Cypraea lintea. 
*Oypraea sphae,·oid,;s. 
Ancillaria. 
Gastridium vetustvm. 
Turritella al·veotu. 
Turbo sp. 
Arcltitectonica acuta. 
.A1·chitectonica bellastriata. 
Pho1·us t·eclusus. 
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*[[2t)?. 208] .'ACKSON GROUP IN RANKINâ€”^COITâ€”3MITH. H3

RADIATA.

Scutella Lgelli? Qty$e (sJltT sP-Â» ^v>-

Bemiasier sp., Dd

CORALS.

Mridapctchi/s alaiu/n, Lon-i>. Flalelliwn WaUc^ii.

Osteodes irroraiu*. &<cVra2sp.

Oeriopcra 5 sp.

207. Of the geology of N. Hinds, northward of Brownsville, and of {he

adjoin ng portion of Madison, I have thus far no personal knowledge ; Zeuglodon

bones have, however, been found in that region; and also in the bank of Pcail

River, 5 miles S. of'Jackson.

The formation of N. Rankin (N. of the Peelairitchie), as well as those of

Scott county, still remain to be examined ; prairies and Zeuglodon bones, however,

which are currently rcpoi fced as existing in that region, are sufficiently indicative

of its character. Outcrops of shell marl are menti ned as occurring on CofFee-

bogue Creek, by Prof. Wailes, and near Hill&boro', by L. Harder ; the characteris-

tic shells arc not mentioned.â€”Since the geological map of the State went to

press, I have been informed by J. A. Crooker, Esq, Asst. Engineer on the

'Southern R. R., that a marl-bed was passed through in a road-cut on S. E.

S. 31, T. 6, R. 12 E., Newton county, showing that in that region, the

calcareous Tertiary extends further N. than it appears on the map. From the

description given, this marl seems to belong to the Jackson Group. Fine

specimens of marl, containing disintegrated shells of the Jackson Group, have

been found by Rey. E. B. Sims, on his plantation, near Morton, Scott county.

On the prairies of S. Scott and N. Smith, the Zeuglodon bones, as well as

oysters, are very abundant, and are nowhere more easily freed from the matrix,

which is generally a very tenacious, greenish-yellow, or bluish, calcareous clay,

of irregular cleavage, containing traces only of shells, except when preserved in

flat ferruginous concretions occasionally occurring in the same. Such is the

case, for instance, in the outcrops near Mrs. Nichols', S. 15, T. 3, R. 9 E.,

Smith county, where this clay forms the subsoil; it contains here, not only the

carbonate, but also sulphate of lime, in crystals. Zeuglodon bones have been

plowed up, and washed out in gullies, repeatedly. The bones here are very

little changed by petrification, and very light as compared with those found in

Clarke county, so that complete skeletons could, when found, be extricated and

transported with less trouble than in any other locality I have seen. Very

nearly the same condition of things obtains further N., in the prairies near, and

southward of, Home wood, Scott county.

208. Of the Jackson shell-bed I have thus far seen nothing in this region;

both here and in N. Jasper, the clayey Zeuglodon beds alone seem to crop out,

forming very heavy soils, partly u black prairie", partly "hog-wallow prairie".

The latter soil is seen on all the dividing ridges in N. W. Jasper, while the black

prairie soil, with the calcareous strata themselves, appears only on the slopes

towards the streams, and in the bottoms of the latter. Thus, in passing from

Mrs. Nichols' place (see above) to Garlandsville, we find on the whole route no

signs of a calcareous forant'on, save in the bottom of the West Taliahalaâ€”a

black, calcareous prairie soil; and within a short distance of Garlandsville, the

prairies on the Suanlovey. Here again we see the yellow, more or less cal-

careous, chy^subsoil, gradually pissing into a missy, blu;shclay with calcareous

concretions; and underlying this, the grayish-white, more or less clayey matrix

of the Ziiiglolon bone-;; h.3 latter, accompanied as uvaal by a lir^ce ovster,

corals, efo, are abunlxnt on tie S. s'ub of Saanlovey Creak, on the N. half of

S. 14, T 4, ft. 11 E (Dr Loughridge'd land), wh3re it (arms bxld or "shell

prairies", as they are termad h^re, in contra-distinction to the "Post Oak" or

"hog-wallow" prairie3. At the foot of the low ridge which bears these prairies,

we find the blue, calcareous, non-fossiliferous clay, often mentioned, which
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1:Wi. :W8] .'.\f'Kl-.0~ mWUP IN IU:-;-KIK-'-C01T-3~!1TH. 

ScuteUu L:Jilli? 
Hemi(ls~"'' .;;p., DB 

11ADIA 'l'A. 

Olype tsttr sp., DI:;-.. 

COHALS. 
JiJtv.lopadty~ alatuu1, L\):,,l,. Fla)ellwJJl Tra(l,-,il. 
Osteocles i1·,·vmtu<>.. E.cc'uwa 2 sp. 
Oeriopc1·a 5 sp. 

207. Of the gt?olO;!.Y of .K. Hiuds, northward of lhowusville, and of :he 
adjoin ng portion of }fudison, I hr.ve thus far no personal knowledge ; Zeuglodon 
bones have, however, been found in that region; and also in the l.Jank of Pcatl 
River, 5 mile.;; S. of ',Jackson. 

The formation of};". Rankin (N. of the Peelah·1tchie), as well as those of 
Scott county, still remain to be e~;amined; prairies and Zc"glodon bones. however, 
which are currently rcpm ted as existing in that region, are sufficiently indicative 
Qf its character. Outcrops of shell marl :.ue mcnti ned as OC('Urring on Coffee
bogue Creek, by Prof. \Yailes, and near llilbboro', by L. Harrer; the characteris
tic &hells arc not mentionccl.-Since the geologi_cal map of the State went to 
press, I have been informed by J. A. Crooke1·, Esq, Asst. Engineer on the 
'Southern R. R, that a marl-bed was passed througQ. in a road-cut on S. E. ~ 
S. 31, T. G, n. 12 E., Newton county, showing that in that repon, the 
calcareous 'l'ertiary extends further N. than it appears on the map. Jhom the 
description given, this marl seems to belong to the Jackson Group. Fine 
specimens of marl, containing disintegrated shells of the J acksou Group, have 
been found by Rev;. E . B. Sims, on his plantation, ncar M;orton, Scott county. 

On the prairies of S. Scott and N. Smith, the Zeugloclon bones, as well as 
oysters, are very abund1mt, and are nowhere more easily freed from the matrix, 
which is generally a very tenadous, greenish-yellow, or bluish, calcareous clay, 
of irregular cleavage, COI.ltaining traces only of shells, except when preserved in 
fla.t ferruginous concretions occasionally oceurring in the same. Such iE the 
case, for instance, in the outcrops near Mrs. Nichols', S. 15, T. 3, R. 9 E., 
Smith county, where this clay forms the subsoil ; it contain_s here, not only the 
carbonate, but also sulphate of lime, in cry~tals. Zeuglodon bones have been 
plowed up, and washed out in gullies, repeatedly. The bones here are very 
little changed by petrification, and very light as compared with those found in 
Clarke county, so that complete skeletons could, when found, be extricated and 
transported with less trouble than in any other locality I have seen. Very 
Dearly the same condition of things obtains further N., in the prairies near, and 
80Uthward of, Homewood, Scott county. 

208. Of the Jackson shell-bed I have thus far seen nothing in this region ; 
both here and in N. Jasper, the clayey Zeuglodon beds alone seem to crop out, 
forming very heavy soils, partly '·black prairie", partly "hog-wallow prairie". 
The latter soil is seen on aUt he dividin;; ridges in N. W .. Jasper, while the black 
prairie soil, with the calcareous stra.t:l. themselves, appears only on the slopes 
towards the st. reams, :md in the b >ttoms of the latter. 'l'hus, in passing from 
Jllrs. Nichols' place (se3 above) to Ga.rlandsville, we find on the whole route no 
signs of a calc:~.rcon<; form'lt'on, save in the bottom of the \Vest TallahalJ.-a 
bl~tck, c:tlcareous pr..tirie soil; and within a short distance of Garlandsville, the 
prairies on th3 Suanl•Jve.\'. Uere ag.tin we se~ the yellow, m ore or less cal
Clll'o.JOU"1, cl.Ly,sub;oil, gr.tclll11Iy p1s;ing into a m'1<>S.v, blu;shchy with c:tlcarc.ms 
concretions; and underlying this, th3 grJ.yish-white, more or lcs::; clayey matrix 
oftheZJ:tJlolon b:me.;; lnhtt)r, aeC')lll)l.Uie=l a:; tbua.t by n.lu·1.?."e Ol'ster, 
corah;, et'J, are _a.bun hnt on t 'le S. sill..! of S.u.n lovey O.·e3\:, on the N. ha.lf of 
S. 14, 'L' 4, It ll [~ (Dr L:)U~hridp'::; b.nd), wh3re it forms btld or "sh.;ll 
pr.l.iries", a.<; they U.1'C term~d hJre, in contt"<t·distinction to the "Pose Oak" or 
.. hog-wallow" pr,l.irie.3. At the foot of the low ridge which b3.us these prairies, 
we find the blue, c~lc.1.reous, n:>n-fossiliferous clay, often m entioned, which 
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seems to be in many cases the result of disintegration, rather than a stratum

occuping a distinct position in the Tertiaryâ€”properly, perhaps, in its present

condition, a member of the Orange Sand Group. Lower down, on S. 8, we find

black prairie soil in the bottom of the creek. I have not heard of the occur-

rence of any calcareous strata N. of Garlandsville. The road from Garlands-

ville to Paulding runs on a sandy ridge, on both sides of which belts of black

prairie, on which the Ze>iglodon is found,' extend along the streams. In the

"lime country" S. of Paulding, howeverâ€”(about Claiborne P. 0.,( no Zeuglodon

bones are reported to have been seen.

209. In Clarke and Wayne, the Jackson Group, although its territory is

diminished in width, is well and characteristically developed, and affords good

opportunities for observation.

From the hillside on Coonupy Creek, where it first appears on the Quitman

and Winchester road (IT 196), we trace the whitish marl of this group south-

ward, through outcrops and prairies, to the neighborhood of Dr. Ogburn's, S. 21,

T. 1, R. 16 E, Clarke county. Here we find on the bhiff of the Chickasawhay

Kiver, about 30 feet of calcareous, fossiliferous materials, widerl&id. by gray and

reddish ' laminated claysâ€”the same, no doubt, as those cropping out on

Coonupy Creek The upper portion of the marl stratum resembles greatly

stratum No. 6 of the section at Moody's branch, and contains, among other fossils.

Morio Petersoni, Le la muUilineata, Rostellaria velaia, Mactrafv,nerata, Cytherea

imitabilis, Turritella alveata. My last visit to this point having happened

during high water, I was unable to determine whether Nos. 4 and 5 of the

Jackson profile (Sec. 26) are represented here; specimens of the underlying

clay, however, were collected by me in 1855.â€”They are unequivocally present,

however, in an outcrop about a mile S. of Dr. Ogburn's, at the bridge across

Garland's Creek.

210. There are about 7 feet of the tertiary strata visible above the bed of the

stream, which itself flows on a material closely resembling that on Pearl Kiver,

â€¢at Jacksonâ€”a blue sandy marl, with numerous shells, and greensand grains.

This material extends, unchanged, up to about 5 feet above the bed; then,

there overlies a mass consisting of shells and numerous, large grains of green-

sandâ€”an analysis of which will be found in another place (ir292). Both beds

contain, in well preserved condition, the shells of the Jackson Group, among

which, even a superficial search detected twenty-two species of the leading

Jackson shells.

Between Garland's Creek and Suck Creek, 1 mile S. of the former, we

again find prairies, and at the crossing of the latter stream, we find its bed

entirely excavated into bluish white marl containing but little sand, and

essentially the prevalent foss'ils of stratum No. 7 of the McNutt Hills (Sec. 27),

viz: corals, oysters, Pecten nuperus, Scutella, and vertebrae of fish.

211. At and near Gen. W. B. Trotter's plantation, S. 3, T. 10, E, 7 W., the

Jackson strata are finely exhibited. The country between this locality and

â€¢Suck Creek, is also chiefly of a prairie character, and so is the greater portion of

the plantation itself. The black prairie soil is underlaid by a stratum, of variable

thickness, of yellow, and lower down, greenish yellow underclay, more or less

calcareous, without fossils. Beneath this we find on the hillsides, about ten feet

of a soft, whitish, calcareous mass, apparently without fossils; beneath this

again, there is a ledge more or less indurate in its different portions, not well

exhibited, but about 4 to 7 feet in thickness. In this ledge, which is touched

by the plow, Zeuglodon bones and oysters abound, together with teeth of

Carcharodo?i, large vertebrae of fish, and nuclei of bivalves and univalves.

Among the latter, found associated loiih the vertebrae of Zeuglodon, is Cypraea

fenestra! is Iâ€”and Gonus tortilis !â€”also, a very large (4 to 5 inches long)

Pyrula, not seen elsewhere

A few feet below the level of this stratum, is the top ledge of the profile given

by L. Harper (Report, p. 144), occurring in a gully about 18 feet deep, in which
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seems to be in many cases the result of disintegration, rather than a stratum 
occuping a distinct position in the Tertiary-properly, perhaps, in its present 
condition, a member of the Orange Sand Group. Lower down, on S. 8, we find 
black pmirie soil in the bottom of the creek. I have not heard of the occur
rence of any calcareous strata N. of Garlandsville. 'rhe road .fi:om Garl~nds
ville to Paulding runs on a sandy ridge, on both sides of which belts of black 
prairie, on which the ZrY1glodon is found; extend along the streams. In the 
"lime country" S. of Paulding, however-( about Claiborne P. 0.,( no Zeuglorl<Jn 
bones are reported to have been seen. 

209. In Clarke and Wayne, the Jackson Group, although its territory is 
·dimini:-;hed in width, is well and characteristically developed, and affords good 
opportunities for ob,-ervation. 

From the hillside on Coonupy Creek, where it first appears on the Quitman 
and Winchester road (~196), we trace the whitish marl of this group south
ward, through outcrops and prairies, to the neighborhood of Dr. Ogburn's, S. 21, 
T. 1, R. ·16 E, Clarke county. Here we find on the bluff of the Chickasawhay 
River, about 30 feet of calcareous, fossiliferous materials, underlaid by gray and 
reddish · laminated clays-the same, no doubt, as those cropping out on 
·Coonupy. Creek 'l'he upper portion of the marl stratum resembles greatly 
stratum No. 6 of the section at Moody's branch, and contains, among other fossils. 
Mario Peterso.n£, Lela multilineata, Rostellm·ia vitata, Mactra funerata, Cytherea 
imitabilis, Turrif.ella alveata. My last visit to this point having happened 
during high water, I was unable to determine whether Nos. 4 and 5 of the 
Jackson profile (Sec. 26) are represented here; specimens of the underlying 
clay, however, were collected by me in 1855.-Theyare unequivocally present, 
however, in an outcrop about a mile S. of Dr. Ogburn's, at the bridge across 
Garland's Creek. · 

210. There are about 7 feet of the tertiary strata visible above the bed of the 
s'tream, which itself flows on a material closely resembling that on Pearl River, 
·at Jaekson-a blue sandy marl, with numerous shells, and greensand grains. 
This material extends, unchanged, up to about 5 feet above the bed; then, 

·there overlies a mass consisting of shells and numerous, large grains of green
sand-an analysis of which will be found in another place ( '!f292). Both beds 
contain, in well preserved condition, the shells of the Jackson Group, a;mong 
which. even a superficial search detected twenty-two species of the leading 
Jackson shells. 

Between -Garland's Creek and Suck Creek, 1 mile S. of the former, we 
-again find prairies, and at the crossing of the latter stream, we find its bed 
entirely excavated into bluish white marl containing but little sand, and 

·essentially the prevalent fossils of stratum No.7 of the McNutt Hills (Sec. 27), 
viz : corals, oysters, Pecten nupe1·us, Scutella, and vertebrre of fish. · 

211. At and near Gen. W. B. Trottet's plantation, S. 3, T. 10, R. 7 W., the 
Jackson strata are finely exhibited. The country between this locality and 
·:Suck Creek, is also chiefly of a prairie characte1', and so is the greater portion of 
the plantation itsel£ The black prairie soil is under:aid by a stratum, of variable 
thickness, of yellow, and lower down, greenish yellow underclay, more or less 
calcareous, without fossils. Beneath this we find on the hillsides, about ten feet 
of a soft, whitish, calcareous mass, apparently without fo1;1sils; beneath this 
again, there is a ledge more or less indurate in its different portions, not well 
exhibited, but about 4 to 7 feet in thickness. In this ledge, which is touched 
by the plow, Zeuglodon bones and oysters abound, together with teeth of 
Oarcharodon, large vertebrae of fish, and nuclei of bivalves and univalves. 
Among the latter, jmtnd associated with the vertebme of Zeuglodon, is Cypraea 
fenestral is !-and Conus t01·tilis !-also, a very large (4 to 5 inches long) 
Pyrula, not seen elsewhere 

A few feet below the level of this stratum, is the top ledge of the profile given 
.by L. Harper (Report, p. 144), occurring in a gully about 18 feet deep, in which. 
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several ledges, 6 to 12 inches thick, of whitish rock, resembling the Zeuglodm

matrix above, alternate with sandy glauconitic marls, similar in general to the

lower stratum at Garland's Creek, save in that the fossils are very poorly pre-

served. The same strata appear on the banks of the Chickasawhay River, not

far hence, containing vertebrae of Zeuglodon, Ostrea, Pecten nuperus, Bcutellaâ€”

generally much broken.

212. On the highest points in the plantation, we observe fragments of a fine-

grained ferruginous rock containing a few white fossils, not represented in the

Jackson Group. In passing thence towards Red Bluff Station, on the M. & O.

R. R., we remain on a level with this hilltop, and at several points, high pre-

cipitous bluffs come in close to the river. At a point about a mile from the Stn.,

a bluff about 70 feet high, coming down in terraces to the waters edge, affords

the following profile:

(Sec. 28.)

SECTION Ob1 TERTIARY NEAR RED BLUFF STATION, WAYNE CO.

FEET.

CHARACTER OF STRATA.

Â§

# * * *

12

First terraceâ€”surface materials only visible.

4

# * * *

4

Greenish, non-effervescent clay.

3

1 1 1

Irregular masses of fine-grained ferruginous rock,

imbedded in a brownish or greenish clayey mass; both

with well preserved fossils.

4

2

1 1

t t t

t t t

f t t

+ t t

Bluish calcareous clay, with indistinct fossils. It is

least calcareous, and most clayey, above; near the

waters edge^ approaches in character to the blue marl

in Trotter's field. A fragment of a Ctypeaster, vertebrae

of a shark, Pleurotoma sp.

52

52

Descending to the water level, we see, several hundred yards above, ledges

of whitish limestone dipping under this stratum and disappearing at the waters

edge. These ledges contain the same fossils as those seen on the banks of the

river near Trotter's plantation; and this is the last characteristic outcrop of the

Jackson Group with which I am acquainted; for whether or not the material

of stratum No. 1 of the preceding section properly belongs to this group, the

fossils thus far found have not enabled me to determine. It still continues to

be seen in the river bluffs for some distance, as we advance southward, but it

gradually sinks and brings the fossiliferous stratum No. 2 close to the

waters edge.

213. Beds intervening betvjeen the Jackson and Vicksburg Group.â€”The fos-

siliferous bed No. 2 of the preceding section seems to stand intermediate, by

position as well as by its fossils, between these two groups, though on the whole,

it seems in its fauna to approach more nearly the Vicksburg, than the J acksoa

Group; but while it has some fossils in common with each and both of the other

groups, it is no less remarkable for the predominance of peculiar speciesâ€”a trait
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several ledges, 6 to 12 inches thick, of _whitish rock, resembling the Zeuglorkn 
matrix above, alternate with sandy glauconitic marls, similar in general to the 
lower stratum at Garland's Creek, save in that the fossils are very poorly pre
served. The same strata appear on the banks of the Chickasawhay River, not 
far hence, containing vertebrre of Zeuqlodon, Ostrea, Pecten nuperus, Scutella-
.genemlly much broken. . · 

212. On the highest points in the plantation, we observe fragments of a fine
grained ferruginous rock containing a few white fossils, not represented in the 
Jackson Group. In passing thence towards Red Bluff Station, on theM. & 0. 
R. R., we remain on a level with this hilltop, and at several points, high pre
cipitous blutts come in close to the river. .At a point about a mile from the Stn., 
a bluff about 70 feet high, coming down in terraces to the waters edge, affords 
the following profile : 

(Sec. 28.) 

·sECTION 0~, TERTIARY NEAR RED BLUFF STATION, W .AYNE CO. 

-~ I 18 : CHARACTER OF STRATA. ..,. 

~ ~ . ~ ~ 112~·-F-ir-st_te_r_r_a_c-~---s-u-r-fa_c_e_m_a-~-r-ia-lso~:; vi~~lc. 14 

I 41 Greenish, n~:ri.-effervescent clay. -- - --- -- I 3 

1 1 1 Irregular masses of fine-grained ferruginous roc}r, I 
-----· 4 imbedded in a brownish or greenish clayey mass; both . 2 

I I with well preserved fossils. 

t t t I' I I 
I Bluish calcareous clay, with indistinct fossils. It ·is 

t . t t I least ealcareous, and most clayey, above ; near the 
. 52 waters edge; approaches in character to the blue ·marl 52 I in Trotter's field. .A fragment of a Olypeaster, vertebrre · 

: : : 
1 

of a~ark, Pleurotmna sp. 

1 

Descending to the water level, we see, several hundred yards above, ledges 
of whitish limestone dipping under this stratum and disappearing at the waters 
edge. These ledges contain the same fossils as those seen on the banks of the 
1·iver near Trotter's plantation ; and this is the last characteristic outcrop of the 
Jackson Group with which I am acquainted ; for · whether or not the materia.l 
of stratum No. 1 of the preceding section properly belongs to this group, the 
"fossils thus far found have not enabled me to determine. It still continues to 
be seen in the river bluffs for some distance, as we ad vance southward, but it 
gradually sinks and brings the fossiliferous stratum No. 2 ,close to the 
waters edge. · 

213. Beds intervening between the Jackson f!-nd Vicksbu1·g Group.-The fos
siliferous bed No. 2 of the preceding section seems to stand intermediate, by 
position as well as by its fossils, between these two groups, though on the whole, 
it seems in its fauna to approach more nearly the Vicksburg, than the J ac~son 
Group; but while it has some fossils in common with each and both of the other 
·groups, it is no less remarkable for the predominance of peculiar species-a trait 
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which distinguishes as widely the several stages of the Southwestern Eocene of

the United States, as even the primary divisions of the entire Tertiary of the old

continent.

The perfect state of preservation in which we find the fossils of this Bed Bluff

Group, the easy accessibility of its strata, a^d withal the narrow limits to which,

thus far, I have found it to be confinedâ€”the bluffs of the Chickasawhay from

Trotter's plantation (where the ferruginous rock, peculiar to this group, first

appears on the hilltops-â€”see IT212) to Bed Bluff Station, or a little belowâ€”

impart a special interest to this deposit. At low water, the sloping bed of the

Clnckasawhay Biver may in spots be found strewn with perfect shells of this

group, washed down from above by the rains out of their easily disintegrated

elay matrix. I give below a list (for the compilation of whicli I am indebted to

Prof W. D. Moore, Univ. of Miss.) of the fossils thus far collected from this

stratum, determined so far as they are identical with species described by Conrad

and Lea, the rest being determined genericaliy only. The species in common with

Vicksburg are marked with an asterisk* those in common with Jackson, by a

diggerf.

Venericardia planicosta f. Bwsytxm spiniger, Con.*

Ymericardia rotunda, Lea.* Fas us (1) (allied to F. Mississipp.

'Cypricardia. Con.*)

Pectennuperus. Ftisus.

Plagios'oma Turbinellaperexilis, Con.*

Ostrea, 2 n. ? sp. Tarbinella protracta, Con.*

Pecbunculws. Murex, 3 sp.

Astarte (allied to A. recurva, Lea. Iriton.

Oardium diversum, Con * Bostellana velata, CoN.f

Corbula. Buccinum Mississipp. Con *?

Leda. Buecinum.

Cytherea. Cassis.

Bmtalium ihalloides, Con.? Gassidaria tinted, Con.*

Natica Vicksburgehsis, Con.* Ftdgoraria Mississipp. Con.*

Natica sigaretina, Con.* Oaricella.

Capvlus. Conus saarilens, Con. *?

Gapulus. Bulla 2 n. sp.

Piieolus. Solarium.

Trochita, trochiformis, Con. Flabellum Wailesii) CoN.f?

Mitra Mississippiensis, Con ?* Osteodes, Con. / (not 0. irroratus).

Cypraect spliaeroides, Con. Madrepora (allied to M. Mississippi-.

Glaveliilies liumerosus, Con ?f , Con.*, but distinct.)

Clavelithes. Berpula.

Pyrula 2 n. sp.

Southward of the locality mentioned the green clay (No. 3 of Sec. 28.) appears

in greater thickness; it is this, no doubt, from which the heavy soil on top of

the terrace, or "hommock" (which closely resembles the <:hog-bed" soil of Jasper,

and is so termed by the inhabitants) is derivedâ€”intervening, here as elsewhere,

between the prairies of the Jackson and Vicksburg Group. Crystals of selenite,

also, have been obtained from the banks of the river, and from wells, in this

neighborhood.

214. Lignitic Beds.â€”At Vicksburg and at Brandon, lignitic clays and sands

underlie the lowest visible strata of the Vicksburg Group. Whether or not

similar beds are traceable on Pearl Biver and Chickasawhay, I have not ascer-

tained. At Vicksburg, about 25 to 30 feet of black lignitic clays and sands, and

lower down, of ligniti, underlie the calcareous marine strata. The lignite was

supposed to extend to a considerable depth, but according to an observation made

by Prof. W. D. Moore, at extreme low water, its thickness does not exceed 3 feet,

it being underlaid by a soil whitish limestone, of which he obtained a small
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which distinguishes as widely the several stages of the Southwestei\li Eocene of 
the. United States, as even the primary divisions of the entire Tertiary pfthe old 
oontinent. 

The perfect state of preservation in which we firid the fossils of this RedBlufr 
Group, the easy accessibility of its strata, and withal the narrow limits to which, 
thus far, I have found it to be confined-the bluffs of the Chickasawhay from 
Trotter's plantation (where the ferruginous rock, peculiar to this group, first 
appears on the hilltops...,-see 'lf2l2) to Red Bluff Station, or a little below
impart a special interest to this deposit. At low water, the sloping bed of the 
Chickasawh~y River ma,y in spots be found strewn with perfect shells of this 
group, washed down from above by the rains out of their easily disintegrated 
elay matrix. I give below a list (for the compilation of whiclL I am indebted to 
Prof W. D. Moore, Univ. of Miss.) of the fossil,; thus far collected fi·om this 
stratum, determined. so far as they are identical with species deHcribed by Conrad 
and Lea, the rest being determined g~nerically only. 'l'he species in common with 
Vicksburg are marked with an asterisk*, th(Jse in common with Jackson, by a 
d.tggert. 
Venerica7·d·ia planic.osta t· 
Vcnericwdz4 rott~nda, LEA.* 

· Cypricardia. . 
Pecten nupems. 
Plagios:oma 
Ostrea, 2 n. ? sp. 
Peduncul.IIA. 
Astarte (allied to A. 1'ecu1·va, LEA. 
Cardium clive1·mm, CoN.* 
Corbula. 

· Z.eda. 
Cytherea. 
Dentalium thalloides, CoN. ? 
Natica V?:cksburgensis, CoN.'!o 
Natica sigaret£na, CoN.* 
Oapulus. 
Capulus. 
Pileolus. 
Trockita tmchiformis, CoN. 
Mitra Mississippiensis, CoN ?* 
Oypraea spham·oides, CoN. 
Clavelitlws humemsus, CoN ?t 
Olavelitltes. 
Pyrula 2 n. sp. 

B usyeon ~piniger, CoN.* 
Pusus (1) (allied to F. Mississipp; 

CoN.*) 
Ftl8US. 

'l'urbinella perexilis, CoN.* 
Tarbinella protracta, CoN.* 
Mttrex, 3 sp. 
'lriton. 
Rostella1ia velata, CoN.t 
Buccinum Mississipp. CoN.* '? 
Buccinum. 
OassiR. 
Oassidaria li11tea, CoN.* 
Fulgoran·a Mississ~"pp. CoN.* 
Oaricella. 
Oonus samLlens, Con. * ? 
Bulla 2 n. sp. 
&la1·ium. 
Flabellum Wailesii, CoN. f? 
Osteodes, CoN. ! (not 0. irmratus). 
Mad1·epom (allied to M. Mississippt:. 

CoN.*, but distinct.) 
Serpula. 

Southward of the locality mentioned the green clay (No.3 ofSeJ. 28.) appears 
in greater thickness; it is this, no doubt, from which the heavy soil on top of 
the terrace, or "hom mock" (which closely resembles the ''hog-bed" soil of Jasper, 
and is so termed by the inhabitants) is derived.:..-intervening, here as elsewhere, 
between the prairies of the Jackson and Vicksburg Group. Crystals of selenite, 
also, ha,·e b~en obtained from the banks of the river, and ftom wells, in this 
neighborhood. . 

214: .. Lignttic Be:ls.-At Vicksburg and at Brandon, lignitic clays and sands 
underlie the lowest visible strata of the Vicksburg Group. Whether or not 
similar b:ds are traceable on Pearl River and Chickasawhay, I have not ascer
t'l.in:d. At Vicksburg, about 25 to 30 feet of black lignitic clays and sands, and 
lo1ver down, of lign:b, underlie the calcareous ma.rine strat;t. The lignite was 
supposed to extend to a considerable depth, but according to an observation made . 
by Prof. W. D. Moore, at extreme low water, its thickness does not exceed 3 feet, 
it being underlaid by a soft whitish limestone, of which he obtained a small 
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specimen at *the waters edge. It resembles the indurate marl of the McNutt

Hills; the.only fossil which is distinguishable on the specimen obtained (now in

the cabinet of Oakland College) is a cast of Carclium, not sufficiently distinct to

&low of observing the differences distinguishing the Cardium diversum of

Vicksburg age from G. Nicolleti of Jackson and Claiborne.

215. The position of the Brandon bed is given in Sec. 30 (if 218 ; stratum No.

1). Its relationtto the Jackson beds cannot, however, be observed there. N.

of Brandon, aÂ£%r. John Parker's place, S. 19, T. 6, R. 4 E., there is an

alternation of calcareous and gypseous strata, represented in the following

profile obtained in a well by that gentleman:

(Sec. 29.)

SECTION OF TERTIARY IN MR. JOHN PARKER'S WELL, RANKIN

COUNTY.

* * * *

FEET.

CHARACTER OF STRATA.

d

%

* * * *

8

Yellow, massy ("joint") clay, i" its lower portions

with white calcareous concretions.

5

* # * *

* # * #

4

Gray massy clay, with smooth cleavage planes,

and rosettes and lenticular masses of Selenite.

to

6

3

c

2

White calcareous stratum, with numerous concretions.

4

()

26

Gray massy clay, with numerous well preserved

shells.

2

t t t

t t t

t t t

t t t

40

Blue marl, less clayey than the above, and with

shells partially disintegrated.

1

t t t

Unfortunately, I was unable to obtain specimens of the shells contained in

strata Nos. 1 and 2; there can be little doubt, however, that they are of the

Jackson age. The gray gypseous clay No. 3 crops out near the mouth of a

creek into the Peelahatchie, S. 7, T. 0, R. 4 E. ; it there contains both selenite

and small masses of lignite. It seems to be this clay chiefly, from which the soil

of the "gypseous prairies" of N. Rankin and Hmds is derived, while the

calcareous strata (No. 4, and part of 5) form small praiiies or 'prairie hilltops"

on the intervening hills. Strata 3, 4 and 5 occur at Clinton, and in a R. R. cut

S. of Jackson ; specimens of selenite occurring in gray clay, have been collected

by Prof. Wailes, 7 miles N. W. of Jackson, and are mentioned as occurring

abundantly at Bali Prairie, 6 miles W. of Jackson.
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specimen at.'the waters edge. It resembles the indurate marl of the MeN utt 
Hllls ; the.only fossil which is distinguishable on the specimen obtained (now in 
the cabinet of Oakland College) is a cast of Cardiurn, not sufficiently distinct to 
~low of observing the differences distinguishing the Canliu?n diversum of 
Vicksburg age from C. Nicolleti of Jackson and Claiborne. 

215. 'l'he posi.tion of the Brandon bed is given in Sec. 30 ('fl218; stratum No. 
1). Its relatio¢to the Jackson beds cannot, however, be observed there. N. 
of Brandon, at'-~r. John Parker's place, S. 19, T. 6, R. 4 E., there is an 
alternation of calcareous and gypseous strata, represented in the following 
profile obtained in a well by that gentleman : 

(Sec. 29.) 

SECTION OF TERTIARY IN MR. JOHN PARKEn:S WELL. RANKIN 
00UNTY. 

~ CHARACTER OF STMn. -. ·]g 
: : : : r:-~uow~-~assy~~:~n~·~;:~~y~-in- its ~ower ~Oliions I r. 

* * * ** I with white calcar~ous concretions. I .) 
* * * 

I 
t4 1 Gray massy clay, with smooth cleav~~e plan~~~-3 
~ and rosettes and lenticular masses of Selenite. 

c 2 White calcareous stratum, with numerous concretions. 4 

1---- -'---o----:c_------------·- - - - -- --- --------- :- -

1 I I 

() 

t t t 

t t t 

t t t 

t t t 

t t t 

19.6 1 Gray massy clay, with numerous well preserved 21 
"" shells. 

---- --- --- ------ -

I I 
1
14{) 1

1 
Blue marl, less clayey than 

shells partially disintegrated. 

I 

the above, 

--·---1 
and with I 1 

Unfortunately, I was unable to obtain specimens of the shells contained in 
strata Nos. 1 and 2 ; there can be little doubt, however, that they are of the 
Jackson age. The gray gypseous clay No.3 crops out near the mouth of a 
creek into the Peelahatchie, S. 7, 'l'. G, R. 4 E. ; it there contains both selenite 
and small masses of lignite. It seems to be this clay cbie!ly, from which the soil 
of the "gypseous prairies" of N. Hankin and Hmds is dcnved, while the 
calcareous slratil (No. 4, and part of 5) form smnll prni1 ies or '·prairie hilltops'' 
on the intervening hills. Rtrata 3, 4 and 5 occur at Clinton, and in a R. H. cut 
S. of Jackson; specimens of selenite occurring in gray clay, have been collected 
by Prof. Wailf's, 7 miles N. \V. of Jackson, and are mentioned as occurring 
abundantly at Ball Prairie, 6 miles W. of Jackson. 
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216. I have also obtained crystals of selenite from Scott county, where, from

all accounts, the gypseous prairies are well developed. In Smith county also,

23". of Raleigh, at L. E. Crook's place on the Okahay, there is a body of gypseous

and black prairie intermingled^ precisely as we find it at John Parker's. It

might appear at first sight that these gypseous strata could be referred to the

Grand Gfulf Group, and such was my first impression. it is difficult to>

reconcile this supposition with their geographical and hypso|^trical distribution,

besides which, their lithological character is entirely different from the blue or

brown laminated clays of the ligniio-gypseous strata which unequivocally overlie

the Vicksburg strata, and form "salty spots" in the soil, but nowhere so far as

I have seen, anything resembling the gypseous prairie. On the other hand the

clay found in the outcrop on the Peelahatchie is undistinguishable from specimens

of the calcareo-gypseous matrix of the Zeuglodon in Mrs. Nichols7 field. In

Wayne county, too, on the Chickasawhay, heavy, greenish or bluish clays

intervene between the Jackson and Vicksburg strata, and everywhere we find

intervening between the black prairie territory of the two groups, either the

gypseous, or "hogbed prairie" soils.

The absence, thus far, of deep wells or borings on the territory occupied by

the Vicksburg Group and by these doubtful clays, has prevented me from

obtaining satisfactory evidence on this question. If, as I suppose, the material of

the gypseous prairies is derived from an irregular stratum intervening between,

the Jackson and Vicksburg Group, it is nevertheless true that in some localities

the soils derived from the strata overlying the latter, approach very closely, both

in space and quality, to those derived from the lower stratum in question.

IV. THE VICKSBURG GROUP.

217. This interesting group, the highest of the marine eocene

formation of Mississippi, and the only one which reaches the banks

of the Mississippi River (at Vicksburg, where it was first studied

by Conrad) occupies a narrow belt of nearly uniform width, south-

ward of the territory of the Jackson Group, extending accross the

whole of the State, to the Alabama line, and thence to the

Tombigbee River, where it forms the well-known bluff at St.

Stephens. It is the only one of the marine stages of the eocene,

which exhibits crystalline limestones; associated, however, with

blue and white marls more or less indurate at times, as is the case

with the other groups.

The marls, which have a tendency to be sandy rather than clayey, are

the prevalent materials of the formation, and the chief repositories of the beautiful

fossUs of the group ; they usually alternate with ledges of blue (or by oxidation

yellowish) limestone, more or less sandy and glaueonitic, and not unfrequently

contain within their mass, indurate, rounded nodules, often very rich in fossils.

218. It would be difficult, however, to give a description of these calcareous

strata without referring at the same time, to the lignito-gypseous* strata which

generally accompany, usually overlie it, and might be considered as strictly

belonging to the Grand Gulf Group, but for their being found in one locality at

least, overlaid by a string of limestone nodules containing the characteristic

fossil of the Vicksburg Groupâ€”the Orbitoides ManielU. Through this, so close

a connection is apparently established between the two groups just mentioned^

as to afford a strong presumption in favor of the eocene age of the Grand Gulf

Group itself. This circumstance, together with the occurrence of tree palms in

*L e.} clays or sands containing more or less gypsum and lignitic matters.
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216. I have al-so obtained crystals of selenite from Scott county, where, from 
all ac{!ounts, the gypseous prairies are well developed. In Smith county also, 
N. of Raleigh; at L. E. Crook's place on the Okahay, there is a body ol gypseous 
and black prairie intermingled, precisely as we find it at John Parker's. It 
might appear at first sight that these gypseous strata could be referred to the 
Grand Gulf Group, and such was my first impression. ,~ut it is difficult to 
reconcile this supposition with their geographical and hypso~~trical distribution, 
besides which, their lithological character is entirely different from the blue or 
brown laminated clays of the ligni~o-gypseous strata which unequivocally overlie 
the Vicksburg strata, and form "salty spots" in the soil, but nowhere so far as 
I have seen, anything resembling the gypseous prairie. On the other hand the 
clay found in the outcrop on the Peelahatchie is uudistinguishable from specimens 
of the calcareo-gypseous matrix of the Zeuglodon in Mrs. Nichols' field. In 
·wayne county, too, on the Chickasawhay, heavy, greenish or bluish clays 
intervene between the Jackson and Vicksburg str:tta, and everywhere we find 
intervening· between the black prairie territory of the two groups, either the 
gypseous, or "hogbed prairie" soils. 

The absence, thus far, of deep welL'> or borings on the territory occupied by 
the Vicksburg Group and by these doubtful clays, has prevented me from 
obtaining satisfactory evidence on this question. If, as I suppose, the material of 
the gypseous prairies is derived from an irregular stratum intervening between. 
the Jackson and Vicksburg Group, it is nevertheless true that in some localities 
the soils derived from the strata overlying the latter, approach very closely, both 
in space and quality, to. those derived from the lower stratum in question. 

IV. THE VICKSBURG GROUP. 

217. This interesting group, the highest of the marine eocene 
formation of Mississippi, and the only one which reaches the banks 
-of the Mississippi River (at Vicksburg, where it was :fil'st studied 
by Conrad) occupies a narrow belt of nearly uniform width, south
ward of the territory of the Jackson Group, extending accross the 
whole of the State, to the Alabama line, and thence to the 
Tombigbee River, where it forms the well-known bluff at St. 
Stephens. It is the only one of the marine stages of the eocene, 
which exhibits crystalline limestones; associated, however, with 
blue and white marls more or less indurate at times, as is the case 
with the other groups. 

The marls, which have a tendency to be sandy rather than clayey, are 
the prevalent materials of the formation, and the chief repositories of the bea,utiful 
fossils ofthe group; they usually alternate with ledges of blue (or by oxidation 
yellowish) limestone, more or less sandy and glauconitic, and not unfrequently · 
contain within their mass; indurate, rounded nodules, often very rich in fossils. 

218. It would be difficult, however, to give a description of these calcareous 
strata without referring at the same time, to the lignito-gypseozts* strata which 
generally accompany, usually overlie it, and might be considered as strictly 
belonging to the Grand Gulf Group, but for their lJeing found in one locality at 
least, overlaicl by a string of limestone nodules containing the characteristic 
fossil of the Vicksburg Group-the OdJitoides Mantelli. 'l'hrough this, so close 
a, connection is apparently established between the two groups just mentioned~ 
as to afford a strong presumption in favor of the eocene age of the Grand Gulf 
Group itself. This circumstance, together with the occurrence of tree palms i1t 

*£. e., clays or sands containing more or loss gypsum and lignitic matters. 
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latitudes where none exist at present, is the only clue we have thus far to the

age of the latter group. I shall therefore give, first in order, the sections occur-

ring near Brandon, Rankin county, in which these relations are illustrated. The

outcrops from which this general section is compiled, embrace between them a

space of nearly seven miles E. and W. along the line of the Southern R. R., from

the junction of the old and new track near Bratidon, to Batt's Summit, S. 3, T.

5, B. 3 E. The thickness of the strata, as given in the third column from the

left, is the result of actual measuremsnt; the total thickness, as given in the first

column, is deduced from the R. R. levelings.

/
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latitudes where none exist at present, is the only clue we have thus far to the 
ttge of the latter group. I shall therefore give, first in order, the sections occur
ring near Brandon, Rankin county, in which these relatic.ns are illustrated. The 
outcrops from which this general section is compiled, embrace between them a 
space of nearly seven miles E. and W. along the line of the Southern R. R., from 
the junction of the old and new track near Brandon, to Batt's Summit, S. 3, T • 
.5, R. 3 E. The thickness of the strata, as given in the third column from the 
left, is the result of actu·'l.l measurem3nt; the total thickness, as given in the .first 
column, is deduced from the R. R. levelings. 

I 
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(Sec. 30.)

SECTION OF TERTIARY, FROM YOST'S LIME-KILN TO BATT'S

SUMMIT, RANKIN COUNTY.

'FEET,

E.

3

IP

13 S

mo

9

CO

^ CO

'hi

Yellow surface loam.

CHARACTER OF STRATA.

13!

Greenish yellow clay, with calcareous concretions, andLJ

lumps of Orbitoides Limestone. !"H

Yellow or deep orange-colored clay, with massy cleavage;

[contains crystals of gypsum. Portions of it black with'll!

carbonaceous matter.

1 U\ ^ream-colored or white, tallowy mineral, with crystals of

r gypsum.

Yellow and blue clay interstratified; blue lower down, and

massy. Contains crystals and flakes of gypsum, efflorescence

of salts on the surface.

Lignito-gypseous, clay and earthy Lignite, in cut at Brandon.

io;

Grayish-blue clays, massy or laminated, with crystals,!!

sheets and rosettes of gypsum, and crusts of Yellow Iron! 7\

Ore (ir224) on cleavage planes.

Gray gypseous clays.

Yellowish calcareous sands with Ostrea Viclcsburgensis,

\Pecten Poulsoni, and casts; in its upper portion, rounded,

30? dark-colored concretions (" nigger-heads") with well,

preserved Vicksburg fossilsâ€” Area Mssissijppi&isis, Cardium]

diversum, etc' 1

White marls, more or less indurate at times, alternating!

with hard ledges abounding in Pecten Poulsoni and Orbi-

toides Manfelli, which impart to the rock a laminated]

structure.

, Ledges of solid blue limestone. Pecten Poulsoni, Orbi-

koides, Fdgoraria Miss., Panopaea oblongata.

10

White marls, more or less indurate, with hard ledges

Pecten Poulsoni, Orbitoides Mantelli, Schizaster.

7 | Gray and yellowish laminated clays, interstratified with

isand ; non-etfervescent, non-fossiliferous. Lowest visible. I

219. On the ridges S. of Richland Creek, near Brandon, and on the high

dividing ndges between the waters of Pearl and Strong Rivers in S. Rankin

generally, as well as in S. Hinds (e. g., between Auburn and Raymond), we find

the white friable sandstones of the Grand Gulf Group, underlaid by, and

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

8
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

140 t-;IWLOGICAL ImPORT. 

(Sec. 30.) 
SECTION OF TERTI.A.RY, FROM YOST'S LIME~KILN TO B.A'rT•S 

SUMMIT, RANKIN COUNTY. 

iF'.EET; CHARACTER OF STRATA. :Noi 
! 'I I ! 

-E.(j--1Yellow surface loam. . . · ' j13! 
· i .. S ... Gr~~;1ish y~il~~ -~l~y,'. ~;i~h ·~ai~~te~~~. ~~~~l:eti~~s·,. ~~d~~;! 
~ i lumps of Od:n."toides Limestone. I i 

~ ~--~ Y c~low ·Or deep orange-colored clay: with m~ssy clea'Va~e ;~-~ 
E-< ~ l 7 lcontams crystals of gypsum. Port1ons of 1t black w1th.ll, 
~ S . carbonaceous matter. I l 
~ :~ 1

1 
1_uj Cream-colored or white, tallowy mineral, with crystals or110J 

~ ~ .-
1
gypsum. ~ j ! 

&3 
~ ~ l Yellow and blue clay interstratified;-blue lower down, and~--~ 

~ ~ 1 .. ~. ?.~~~~ .o~~~~~i~~.~f~~~~l:~ .a~.~~~~~~ ~~ ~~-~s.u.~,. ~~~~~~c.e~.c~~~ J 
~ ~ I Lignito-gypseous, clay and earthy Lignite, in cut at Brandon. 8i 
!!~ ·.,., r.. ( · ~ . I I 
~I~~ I ...... G~yi~h-hi~~ .ci~y~,. ·~~~~y' ~1:. ia~i~at~d,· ~ith . ~1:y;t~i~,/ .. j 
~ ~ ·-: { sheet.q and rosettes of gypsum, and crusts of Yellow Iron! 7i 

.:;j ~~ ti l Ore ('IT224) on cleavage planes. ; 1 

8 ,,.& r ~,~:!:::::::US sands. Wl!h • ~s~ea . ~eksb~gmJ. ~!,. 
~ ~ r~ .,. . Pecten Poulson?:, and casts ; in its upper portion, rounded, . t-l ~ ~ 30? dark-colored concretior.s (" nigger-heads") with well 5< 
~- ~ 1 !preserved Vicksburg fossils-Ana Miss1'ssippiens£s, Cardium i 
E-t ~ ~ diversu1n, etc; I 
~ ~ ................................................... ·· i 
rn ~ _...... White marls, more or less indura.~ at times, alternating I 
t;' ~ 't> with hard ledges abounding in Pecten Poulsoni and Oi·bi- 4, 
~ ~-:; , lto£des Mantelli, which impart to tho rock a laminated 1 

gJ ~ ~ l 
1
structure. , 

~~~'-' -- ---------
___,, . ( 

~ ·~ ~ I 6 .Ledges ef sol~d bl~e limestone. Pecten Poulsoni, Orbi- 3 
~ .~ ~ l __ tmdes, Falgorm·1,t Mtss, Panopaea o~longata_. ______ _ 

3 1.~ ~ llO I White marls, more or less indurate, with hard ledges 1 2 b ~ ~ [-- Pecten Poulsoni, Orbitoides Mantelli, Schizaster. _____ l_ 

'j~ ~ j 7 I Gray and yellowish laminated clays, interstratified withl 1 
~ . sand ; non-etfervescent, non-fossiliferous. Lowest visible. ----

219. On the ridges S. of Rchland Creek, ne:tr Brandon, and on the high 
dividing tidges between the waters of Pearl.and Strpng Rivers in S. Rankin 
generally, as well as in S. Hinds (e. g., between Auburn and Raymond), we find 
the white fi'iable sandstones of the Grand Gulf Group, underlaid by, and 
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alternating with, lignito-gypseous clays entirely similar to those found in the

outcrops on the Southern R. R., east of Brandon. Sandstone "similar to this, as

well as to the Fort Adams' rock (^236), is found overlying the calcareous

Vicksburg strata near Raleigh, Smith county, and thus generally along the

southern line of the Vicksburg Group. But nowhere, except at Batt's Summit,

have I found the lignito-gypseous strata overlaid by the marine fossiliferous

limestone of that group. On the other hand, the formerâ€”or rather the gray

gypseous clays resulting from their disintegration, sometimes occupy the surface

of the territory, forming "prairies" (whose gray soil and exclusive Black Jack

and Post Oak growth along their borders, readily distinguish them from the

"black prairies" formed by the calcareous materials of the marine formations);

and "salty spots" where efflorescences of various salts (chiefly sulphates of lime,

magnesia, potash and sometimes iron, and chloride of sodium) appear on the

surface, often injuring vegetation greatly. It would seem, however, that in

some localities either the lower portions of the Vicksburg, or the upper of the

Jackson beds, are interstratified with heavy, gray clays, gypseous or lignito-

gypseous, to which the greater portion of the gypseous prairies owe their

origin (see (lf215, ff.)

220. Localities of the Vicksburg Group.â€”The general features of the Vicksburg

bluff,, which have already been mentioned, are exhibited in the following sectionl

I regret that want of space precludes me from giving the detailed section, in

which no less than 24 distinct strata, recognizable at most points, are exhibited.

(Sec. 31.)

SECTION OF THE BLUFF AT VICKSBURG, WARREN COUNTY.

FEET..

d

7

10

to

20

CHARACTER OF STRATA.

5

to

20

Bluish and yellowish hardpan, often pebblesâ€”Orange

- Sand.

Calcareous silt with snailsâ€”Bluff Formation.

6

J 1 L

60

to

65

Alternating strata, 1 to 6 feet thick, of limestone and

marl, containgthe Vicksburg fossils, and some bands of

non-effervescent, gray sand and clay*

! 1 1

5

t t t

5

Black iignitic clay, and gray sand, with Ostrea

gigantea, Corbula alia, Natica Mississippiensis,

Cytlierea sobrina, Maclrepora Miss.

4

25

Gray or black, iignitic clays or sands, with iron

pyrites; exuding salts and sulphuretted hydrogen.

3

â€” _ _

I 3

Solid, lustrous lignite, with whitish cleavage planes.

2

Mil

3

White limestone, of the Jackson Group?

1
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alternating with, lignito-gypscous clays entirely similar to those found in the 
outcrops on~the Southern R. R., east of Brandon. Sandstone ·similar to this; as 
well as to the Fort Adams' rock ("rr236), is found overlying the calcareous 
Vicksbmg strata near Raleigh, S:inith county, and thus gePerally along the 
southern line of the Vicksburg Group. But nowhel'e, except at Batt's Summit, 
have I found the lignito-gypseous strat:'t overlaid by the marine fossiliferous 
limestone of that group. On the other hand, the former~or rather the gray 
gypseous clays resulting fi·om their disintegration, sometimes occupy the surface 
of the territory, forming "prairies" (whose gray soil and exclusive Black Jack 
<.tnd Post Oak growth along their borders, readily distinguish them from the 
"black prairies" formed by the calcareous materials of the marine formations); 
and "salty spots" where efHorescenc\)s of various salts (chiefly sulphates of lime, 
magnesia, potash and sometimes iron, and chloride of sodium) appear on the 
surface, often injuring vegetation greatly. It would seem, however, that in 
some localities either the lower portions of the Vicksburg, or the upper of the 
.Jackson beds, are interstratified with heavy, gray clays, gypseous or lignito
gypseous, to which the greater portion Qf the gypseous prairies owe their 
origin (see ('IT215, ff.) · 

220._ Localities of the Vicksburg Group.-'rhe general features of the Vicksburg 
bluft~ which have already been mentioned, are exhibitedin the following section: 
I regret that want of space precludes me from giving the detailed sectiQn, in 
which no less than 24 distinct strata, recognizable at most pointS, are exhibited. 

(Sec. 31.) 
SECTION" OF THE BLUFF AT VICKSBURG, WARREN COUNTY. 

- J ! ,- -~-~~ -CHARACTER OF STRATA . 

. ,101' . to Calcareous silt with snails--Bluff Formation. 7 

!: . : 120 I 
I: : II ~~ r-~u~h-ond y~llowish hardpan, often pebbles-Orang•! 6 . 

I: : 20 r Sand. I 
r-f- f- t 

1
-

1 
--~- ----- · 1 

~-----,60 I Alternating strata, 1 to 6 feet thick, of limestone and I II I I to marl, containg the Vicksburg fossils, and some bands of 5 
1 t t t 

1
651 no~-effervesccnt, gray sand and clay. · I 

~- -=~,---~ Black lignitic clay, and gray sand, with Ost1·ea -

I
. ::::; . 5 gigantea, Gorbula alta, Natica JJilssissippiensis, 4 = =--·_.:_I I Cytherea sobrina~ Maclrepora Miss. __________ _ 

~~- -- - 25 ~, Gray or black, lignitic clays or sands, with iron 3 r pyrites; exuding salts and sulphuretted hydrogen. 

j. -~ _ q ----~ _- -§ --~j 3 I Solid, lustrous lignite, with whitish cleavage planes. 
J. I I I 3 I White limestone, of the Jaekson Group? 

12 
I 1 
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Within the bed or series of beds, here marked as No. 5, the thickness of the

several ledges vaiies greatly, so that detailed sections ta^enat different points of

the bluff, exhibit notable variations in this respect. There are,'however, several

horizons which may be recognized almost everywhere, if the land slides which

have taken place at many points, be left out of consideration. Thus, about 25 to

28 feet above bed No. 4 (containing the large oysters), we find a succDSsion of

4 to 5 narrow bands (each 8 to 15 inches thick) of marl and laminated clay,

which may be identified at all points, and acquire some importance from the

circumstance that immediately beneath them, for the next 10 to 12 feet, the

purest and hardest limestone (frdm whose strata most of the building stones

and flagstones used at Vicksburg have been quarried) is found. The specimen

of limestone analyzed (*ff305) was taken from a point about 5 feet below the

clay seams in question; while the marl (1T278) is derived from the 4 foot

stratum immediately overlying the clay bands. Another stratum which, from

the abundance and character of its shells, may be recognized easily, lies about

16 feet above the clay bandsâ€”a reddish, sandy marl, about 3 feet thick. Its

shells are white, well preserved and easily washed out by the rains; among

them, Ostrea Yicksburgensis, Area Mississippiensis, Gardium diver sum, Den-

talium Miss., and numerous species of Pleurotoma, are conspicuous. Immediate-

ly beneath it lies a 3 foot bed of semi-indurate marl with large nodular masses

of limestone, which can also be identified at most points; and the whole

character of the strata from this bed upwards to the Orange Sand, shows a close

correspondence with No. 6 of the Brandon section (Sec. 30, 1f218).

The various clayey strata and bands of the exposure (from which to the marl

there are many insensible transitions) give rise to patches of "prairie soil" on

the Yicksburg hills.â€”At some of the higher points where deep washes have

exposed the formation, we find at the base of the Orange Sand or its representa-

tives, blue sandy clays greatly resembling some of those of the Grand Gulf

Group.

FOSSILS OF THE VICKSBURG GROUP.

(Mostly occurring at the Vicksburg bluff).

FISH.

Carcliarodon angustidens, Ag. Saurocephalus lancifor/wis. Haul.

Carcliarodon megalodon, Ag.? (may Otolitlies.

belong only to the Jackson Group.) Iclityodorulites, scales and other remain*-

Qaleocerdo latidens, Ag. offish. (Wailes).

Teeth of several other species of

Sgualideae.

CRUSTACEA.

In the limestone of Vicksburg Marshall' and Stewart's quarries, and Brandon

neighborhood, the plates, claws, etc., of a short-tailed crab are quite abundant.

M0LLUSCA.

[T. A. Conrad in Journ. Acad. Nat. Sc. of Phila., 2d seiics, Vol. f; Trow.-

Ac. Oct. 1847.]

BIVALVES.

Panopaea oblongata. Tellina Vichsburgensis.

Pholas triquetra. Donax funerata.

Ampliidesma Mississippiensis. Oytherea astartiformis.

Psammobia papyria. Cytlwrea imitabilis.

Psammobia lintea. Cytherea semi-punctata.

Tellina pectorosa. Cytherea Miss.

Tellina serica. Oytherea sobrina.
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Within the bed or series of beds, here marked as No.5, the thickness of the
several ledges va1 ies greatly, so that detailed sections ta~en at different points of 
the bluff, exhibit notable variations in this respect. There are,'however, several< 
horizons which may be recognized almost everywhere, if the land slides which 
have taken place at many points, be left out of consideration. Thus, about 25 to 
28 feet above bed No. 4 (containing the large oysters), we :find a succJssion of 
4: to 5 narrow bands (each 8 to 15 inches thick) of marl and laminated clay. 
which may be identified at all points, and aequire some importance from the 
circumstance that immediately beneath them, for the next 10 to 12 feet, the 
purest and hardest limestone (frdm whose strata most of the building stones 
and flagstones used at Vicksburg have been quarried) is found. The specimen 
of limestone analyzed (,-r305) was taken from a point about 5 feet below the 
clay seams in question; while the marl (,-r278) is derived from the 4 foot 
stratum immediately overlying the clay bands. Another stratum which, from 
the abundance and character of its shells, may be recognized easily, lies about 
16 fee~ above the clay bands-a reddish, sandy marl, about 3 feet thick. It& 
shells are white, well pt·eserved and easily washed out by the rains ; among 
them, Ost?·ea Vicksbu1·gcnsis, Area MississiJY]Jicnsis, Cardiun~ diversum, IJen
talium Miss., and numerous species of Pleurotoma, are conspicuous. Immediate
ly beneath it lies a 3 foot bed of semi-indurate marl with large nodular masse& 
of limestone, which can also be identified at most points; and the who!~ 
character of the strata from this bed upwards to the Orange Sand, shows u close 
correspondence with No. 6 of the Brandon section (Sec. 30, ~218). 

The various clayey strata and bands of the exposure (from which to the marl 
there are many insensible transitions) give rise to patches of "prairie soil" or, 
the Vicksburg hills.-At some of tho higher points where deep washes h:rn: 
exposed the formation, we find at the base of the Orange Sand or its representa
tives, blue sandy clays greatly resembling some of those ofthe Grand Gulf 
Group. 

FOSSILS OP 'l'HE VIUKSBURG GROCP. 

(Mostly occurring at the Vicksburg bluff). 

FISH. 

Carchamdon angustidens, Aa. Saw·oceJ.Jhatus lane~fonnis, llAJ.tL. 
Oarcllarodon n~egalodon, Aa. ? (may Otolithes. 

belong only to the Jackson Group.) IchtyodoruUte.s, scales and other remain::-
Galeocerdo latidcns, A.a. offish. (WArL:cs). 
Teeth of several other species of 

Squalidcae. 
CRUS'l'ACEA. 

In the limestone of Vicksburg Marshall' and Stewart's quarries, and Brando11 
neighborhood, theplates, claws, etc., of a short-tailed crab nre quit0abundant. 

MOLI,USCA. 

[T. A.. CoNRAD {n Joum . .Acad. Nat. Sc. of .Phila., 2rl serif' ~, ro~. r: '1) ·(1'11~.
..&.c. Od. 184:7.] 

Panopaea oblongata. 
Plwlas triquetra. 
Amplzidesma Mississippitnsis. 
Psarnmobia papyria. 
Psammobia lintea. 
Tellina pectorosa. 
Thllina se1·ica. 

Digiti zed by 
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BIVALVES. 

Tellina Vicksburgcnsis. 
JJonax funerata. 
Cytherea astartiformis. 
Cytherea irnitabilis. 
Cythe?'ea serni-punctata. 
Cytherea Miss. 
Cytherea sobn'na. 
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14a

Cytlierea perbrevis.

Mactra Miss.

Mactra funerata.

Crassatella Miss.

Cardium eversum.

Cardium globosum.

Oardium diver sum.

Cardium Vicksburgease.

Corbula intastriata.

Corbula engonata.

Gorbula alta.

Corbis staminea.

Lucina Miss.

Lucina perlevis.

Loripes ? turgida.

Loripes ? eburnea.

KeUia oblonga.

Dentalium Miss.

Mssurella Miss.

Irochita irockifwmis.

Bulla cassiplica.

Architectonica trilirata,

Phorus liumilis.

Sigaretus Miss.

Natica Miss.

Natica Vicksburgensis.

Narica Miss.

Actaeon Andersoni.

Bingicula Miss.

Cypraea sphaeroides.

Cypraea lintea.

Conus sauridens.

Oliva .Miss.

Cancellaria Miss.

Cancellaria funerata.

Scalaria trigintanario..

Turritella Miss,

Terebra dwisurum.

Terebra tantula.

Buccinum Miss.

Cassidaria lintea.

Qassis caelatura.

Cassis Miss.

Oniscia harpula.

Fulgoraria Miss.

Mitra conquisita.

Mitra Miss.

Mitra cellulifera.

Chenopus liratus.

Scutella Lyelli.

MortoniaBogersi?

Cliama Miss.

Pectunculus arctatus.

Leda serica.

Nucida Vicksburgensis.

Area Miss.

Navicula lima.

Navicula Miss.

Navicida protracta.

Avicula argentea.

Modiola Miss.

Pinna argentea,-

Pinna n. sp., nearly a foot long; Mar-

shall's quarry.

Lima staminea.

Pecten Poulsoni.

Pecten calvatus, Mort.

Ostrea Vicksburgensis.

Ostrea gigantea.

UNIVALVES.

Mitra staminea.

Mitra Vicksburgensis.

Caricella dlemissa.

Turbinella Wilsoni.

Turbinella protracta.

Turbinella perexilis.

Bcobinella caelata.

Triton crassidens.

Triton abbreviatus,

. Triton subalveatus

Tipton Miss.

Murex Miss.

Melongena crassiccyrnuta.

Typhis curvirostris. â€¢

Busycon spiniger.

Fulgur nodulatum,

Clavella Vicksburgensis.

Fusus Miss.

Jfusus Vicksburgensis.

â–  Ficus Miss.

Pleurotoma porcellana.

Pleurotoma Miss.

Pleurotoma servata.

Pleurotoma congesta.

Pleurotoma cristata.

Pleurotoma tantula.

Pleurotoma tenella.

Pleurotoma coclilearis.

Pleurotoma eboroides.

Pleurotoma abundans.

Pleurotoma rotaedens.

Pleurotoma decliva.

EADIATA.

ScMzaster, n. sp. .

Salenia ? n. sp.
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Oythe'rea pe~·brev£s. 
-Madra Miss. 
Mactra funel'ata. 
Crassatetla Miss. 
Ca1·diu1n eversum,. 
Cardiu1n globosum. 
Oardimn· diver sum. 
Cardium Vicksburgense. 
Cm·bttla -intastriata. 
(}orbula engonata. 
Om·bula alta. 
(Jorbis staminea. 
Lncina Miss. 
Lucina pe?'levis. 
Lo1··ipes? tu1·gida. 
Lo~·ipes ? ebnrnea. 
Kellia oblonga. 

Dentalium Miss. 
Pissurella Miss. 
1rochita trochifomds. 
Bulla cassiplica. 
A1·cMtectonica trilimta. 
Phorus humilis. 
Bigaretus Miss. 
Natica Miss. · 
Natica Vicksbnrgensis. 
Narica Miss. 
Actaeon AnderMni. 
Ringicula Miss. 
Oypr.aea spham·oidM. 
(}ypraea lintea. 

·Conus sauriclens. 
Oliva ,Miss. 
Cancellaria Miss. 
Cancellaria funerata. 
Scala1·ia trigintanarria. 
Turritella Miss.· 
Tm·ebra divisurttm. 
Terebra tantula. 
Buccinum Miss. 
Cassidaria lintea. 
Cassis caelatura. 
Cassis Miss. 
Oniscia harpnla. 
Fulgoraria Miss. 
Mitra conquisita. 
Mitra Miss.· 
Jfitm cellulifera. 
(J/umopus li1·atus. 

Scutella Lyelli. 
Mortoni. a Rogers£ ? 

VICKSBURG FOSSILS. 143 

Ol~arnct J.l!fiss. 
Pectzmculus arctatus. 
Leda se~·ica. 
'Nitcula Viclcsbzvrgensis. 
.A1·ca Miss. · 
Ncwicula lima. 
Navicula J.Wiss. 
.Navicnlct prot1·acta. 
.Avicula argentea. 
Jl{odiola Miss. 
Pinna ctrgentea,. 
Pt:nna n. sp., nearly a foot long ; Mar-

shall's quarry. 
Li'faa starnz'nect. 
Pecten Poulsoni. . 
Pecten calvatus, MoRT. 
Ostrea Vicl>sbw·gensis. 
Ostrea gigantea. 

UNIVALVES. 

· .1.1:fit1·a staminea. 
..;.Witra Vicksburge~isis. 
·oaricella dlemissa. 
Turbinella Wilsoni. 
Ttt?'binella p1·otracta. 
Turbinella perexilis. 
Scobinella caelata. 
Triton crassidens. 

· Tl'iton abbreviatus, 
. Triton sztbalveatus 
Triton J.Wiss . 
. ilfurex Miss. 
Melongeaa el'assicornuta. 
Typhis . curvirostris". · 
Busycon spiniger. 
Fulgur nodztlatum. 
Glavella Vicksburgensis. 
ll'ttsus Miss. · 
l!~tszts Viclcsburgensis. 

·Ficus Miss. · 
Pleurotoma porcellana. 
Pleur'otoma. Miss. 
Pleurotoma servata. 
Plew·otO'ffla congesta. 
Pleurotoma cristata. 
Plezwotoma tantula. 
Pleurotoma tenella. 
Pleurotoma cochleat·is. 
Pleu1·otoma ebo1'0ides. 
Plewrotoma abundans. 
P lewrotomct mtaedens. 
Pleurotoma. decliva. 

RADIATA. 

Sclbizaste?·, n. sp. 
Salenia ? n. sp. 
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CORALS.

Madrepora Miss., Con. ,

Madreporoj Vicksburg ensis, Cox.

Tarbinolia caulifera, Con

Lunulites Vichsburgensis, Con.

Lunulites sp.

Orbitoides Mantelli.

221. Further than at Vicksburg itself, I have not as yet examined the forma-

tions of Warren county, and can state only what I have heard.â€”N. E. of

Vicksburg, on the Yazoo bluff, as well as in ravines (which are deeply cut into

the Bluff formation), the Vicksburg strata frequently appear up to Haynes'

Bluff on the Yazoo, according to Prof. Wailes. I am not aware, however, that

they appear anywhere S. of Vicksburg, nor on the line of the Southern B.E.y

west of Big Black Eiver. Outcrops exist on the latter stream, above the mil-

road crossing, in Hinds county; of these, however, I have no personal

knowledge. A specimen of very sandy, greenish marl, containing Vicksburg

â€¢fossils, was collected by Prof. Wailes near Amsterdam, on the Big Black. At

Brownsville, the Vicksburg strata crop out in the town, where a spring issues

from beneath a ledge of blue limestone containing Area Mississippiensis,

Orbitoides, Pecten Poulsoni, and others; it is overlaid by calcareous glauconitic

sand with Pecten Poulsoni, Osf.rea Vichsburgensis, and casts, the whole obvious-

ly corresponding to adjacent portions of beds Nos. 5 and 6 of the Brandon

profile.

222. The blue limestone crops out on Baker's Creek a few miles below

Bolton's Depot; at Steward's quarry, 3 miles W. of Clinton, where specimens

of Panopaea oblongata, Glypeaster, and Berpula, were procured by Prof. Wailes;

also a specimen of sandy marl containing Area Mississippiensis and Corns

sauridens. It is found moreover at Marshall's quarry near Mississippi Springs,

where impressions of Grassatella Mississippiensis, Gardium diver sum, Panopaea

oblongata, Pinna argentea, Turritella Mississippiensis, a large Phorus, and

Schizaster, as well as a small lenticular mass of fossil resin were collected by

the same. Two specimens of a very large Pinna, not seen elsewhere, have been

found by Mr. Marshall.

It is also found about nine miles S. of Jackson, on Pearl Eiver; and about 3

miles S. of By ram Station, near the B. E., where it occurs in disjointed, cavern-

ous blocks rather than in a solid stratum.

223. The banks of Pearl Eiver at and above Byram Station, as well as the

bed of the creek close by, exhibit fine outcrops of bluish marls with finely

preserved shells, for obtaining which this is a very eligible locality. A section of

this outcrop, and an analysis of one of the marls occurring there, will be found

further on (1F280).

About half a mile further up, instead of the uniform strata of marl seen ia

the bluff at Byram, we obtain the following sectionâ€”corresponding, no doubt,

to strata somewhat lower than those at Byram.
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CORALS. 

MadTepm·a Miss., CoN. . Lurmiites ViclcsbU?gensis, OoN. 
MadTepom Vicksbu?·gensis, CoK. Lftnnlites sp. 
TuTbinolia cauUfem, CoN Orbitoides Mantelli. 

221. Furth!lr than at Vicksburg itself, I have not as yet examined the formac 
tions of Warren county, and can state only what I have heard.-N~ E. of 
Vicksburg, on the Yazoo bluff, as well as in ravines (which are deeply cut into 
the Bluff' formation), the Vicksburg strata frequently appear up to Haynes' 
Bluff on theY azoo, according to Prof. Wailes. I am not aware, however, that 
they appear anywhere S. of Vicksburg, nor on the line of the Southern R. R., 
west of Big Black River. Outcrops exist on the latter stream, above the rail
road crossing, in Hinds county ; of these, however, I have no personal 
knqwledge. A specimen of very sandy, greenish marl, containing Vicksburg 
-fossils, was collected by Prof. Wailes near Amsterdam, on the Big Black. · At 
Brownsville, the Vicksburg strata crop out in the town, where a spring issues 
from beneath a ledge of blue limestone containing ATca Mississippiensis, 
Orbitoides, Pecten Poztlsoni, and others ; it is overlaid by calcareous glauconitic 
sand with Pecten Poulsoni, Osf.rea Picksburgensis, and casts, the whole obvious
ly corresponding to adjacent portions of b!lds Nos. 5 and 6 of the Brandon 
profile. 

222. 'l'he blue limestone crops ·out on .Baker's Creek a few miles below 
Bolton's Depot; at Steward's quarry, 3 miles \V. of Clinton, where specimens 
of Panopaea oblongata, Clypeaster, and Bmpula, were procured by Prof. Wailes; 
also a specimen of sandy marl containing A1·ca MississiJYPiensis and 0fmU8 · 
sattridens. It is found moreover at Marshall's quarry 1;1ear Mississippi. Springs; . 
where impressions of Orassatella M£ssissippiensis, Oa?·diun?, diversum, PanopCt..ei~, 
oblongata, Pinna a1·ge:ntea, TttTritella Mississi'ppiensis, a large Plzorus, an:d 
Schizaste1·, as wellas a small lenticular mass of fossil resin were collected by. 
the same. Two specimens of a very large P-inna, not seen elsewhere, have been · 
found by Mr. Marshall. 

It is also found about nine mi~es S. of Jackson, on Pearl River ; and about 9 
miles S. of Byram Station, near the R. R., where it occurs in disjointed, cavern~ · 
ous blocks rather than in a solid stratum. · 

223. The banks of Pearl River at and above Byram Station, as well as· the 
bed. of the creek close by, exhibit fine outcrops of bluish marls with finely 
preserved shells, for obtaining which this is a very eligible locality. .A section of 
this outcrop, and an analysis of one of the marls occurring there, will be fo11nd: 
further on ( '[280). 

About half a mile further up, instead of the uniform strata of marl seen i». · 
the bluff at Byram, we obtain the following section-corresponding, no doubt, 
to strata somewhat lower than those at Byram. 
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(Sec. 32.)

SECTION OF VICKSBTJRG STRATA, ABOVE BYEAM STATION,

RANKIN COUNTY.

FEET | CHARACTER OF STRATA.

NO

1 1 1

1

Gray calcareous sandstone, very. hard.

6

1 1

Iff

t t t

t t t

Blue marl with shells, and small grains ofglauconite.

5

1 -1 1

2

to

3

Gray, or variegated blue and yellow, sandy lime-

stone, with numerous shells, of slaty cleavage.

4

1 1

t t t

t t t

t t t

2>Â£

to

3

Sandy marl with shells and large grains of glauconite.

3

1 1!

Clayey marl, bluish, with fewer shells than upper layer

1 i

2

Gray or variegated, sandy limestone.

2

t + t

Blue marlâ€”waters edge.

Shells of the Vicksburg Group, but more especially OrUtoides Mantelli and

Pecten Poulsom\ occur in all these strata.

,224. At Mr. German Berry's, S. 11, T. 4,R. 2 E., (Monterey P. O.), Rankmv

county, we find a blue, sandy glauconitic marl containing OrUtoides, Arâ‚¬&, .

Mississippiensis, Pecter^Poulsom, Cytlierea imitabilis, etc., cropping out on the

banks of Richland Creek. It is overlaid by brown, laminated, gypseous claysr

which form the main body of the hills.

The chief outcrops near Brandon have already been noticed in the general

profile, so that a few generalities only require to be added. The town, of Bran-

don itself is situated on a high ridge composed partly of Orange Sand, partly of

thelignitlc strata, which are struck in wells in the S. part of the town, furnishing

water strongly impregnated with sulphuretted hydrogen, gypsum, and, usually,

magnesian salts; in some instances, sulphate of alumina. Crystals, rosettes and

laminae of gypsum, are very abundant in the lignitic strata of the Brando*

neighborhood; in connection with the gypsum, either mcrusting it, or intimatelj

mixed with crystals of the same, there occurs a mineral of a sulphur-yellow".

color, apparently amorphous, but minutely crystalline under the microscopy

which- consists essentially of hydrated persulphate of iron and sulphate of

potash i; probably the Misy, or Yellow Iron Ore. The same occurs at Shongate

(f!83).

In Mr. Ware's well, S. of town, at a depth of 38 feet, Orbitoides limestone

was struck, after passing through the lignito-gypseous strata ; and it appears on

three sides at the foot of the ridge. Thus, due S. of the town, on S. 34, T. 5, IL

3 E.y on Richland Creek; near Dr. Parker's, S. 27, where it appears in ledges

2 to 3 feet thick, but not, apparently, continuous for any great distance. The

character of the outcrops in A. P. Miller's field, N. W. oi Brandonâ€”SS. 17 and

20, T. 5, R. 3 E., has been given in the general section (^f 218); the strata,

comprehended in No. 2 form hills or low ridges, with a general bearing E. N. B.

to W. S. W., and which, according to elevation, are capped with the limestone

strata Nos. 3 and 4. An analysis of the rock from No. 3, taken at Yost's lime-

kiln, is given below.

225. Similar hills capped with limestone or whitish marl appear,, further oÂ»

in a N. E. direction, at Mr. Jos. Jayne's plantation, and at Rev. D. A. Campbell's

place, S. 2, T. 5, R. 3 E. At the latter locality we find, included between tw*
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VJCKSBUHG GROUP A'f BYltAM-JmANDON. 

(Sec. 32.) 

SECTION . OF Y{CKSBURG STRATA, ABOVE BYRAM STATION, 
RANKIN COUN'l'Y. 

·-=-=-=--===-·..:._-b= I FEET I CHARACTER OF 8TRA'l'A. I N() 

r~:~~~~-- -1---ra.~~icareous sandstone, very. hard . . - - .. - -----l-6 
Tfi I 2)1; I Blue mad with shells, and small grains ofglaueonite.~ - - s 

_1_- _-_1 __ I I t2 I Gray, or variegated _blue and yellow, sandy lime-., 4 
' 3? stone, with numerous shells, of slaty cleavage. I 1- . - -

t t f ~~ ·1 ~'.t~~:-. ~a.r~ ~:~~~ .s~~~~~.a-~~ ~~r~~-~r::~s_-~ ~: ~~~~~o~~~ .. 1· 3 
t t f 3 Clayey marl; bluish, with fewer shells than u{.lperlayer 

-1-1 II I .. - I 
2 Gray or va1:iegated-, sandy limestone. I 2 

I I I , . 
~+~~t~t-~1~-==~f_B_Iu_e_m_a_rl __ w_a_te_m_·_ed_~g~·e_._~------~-------- -~~~l' 

Shells of the VICksburg Group, but more espec~ally Orbitoides lrfantelli and 
Pecten Poulsoni, occur in all these strata. . 
. 224. At 1\ir. German Berry's, S. 11, T. 4, R. 2 E., (Monterey P. 0. ), Rankin.. 

county, . we find a blue,, sandy glauconitic marl containing 01'/n'toides, .Ar~ . 
Mississippien.s£s, Pecten..Poulsoni, Cytherea £maabilis, etc., cropping out on the 
banks ofHichland Creek. It is overlaid by brown, laminated, gypseous clays, 
which form the main body of the bills. 

The chief ·outcrops . Iiear Brandon have already been noticed i:n the· general 
profile, so that a few generalities only reqnire to be added. The town. of Bran
don itself is situated· on a high ridge composed partly of Orange Sand, part~y or 
the lignit:c strat_a, which are st~tick j,n wells in the S. pa:rt of the town, fui:nishing· 
water strongly Impregnated w1th sulphurettedhydrogen, gypsum, and, usually, 
magnesian salts; in some instances, sulphate of aJu_mina. Crystals, rosettes and. 
Iaminre of gypsum, are very abundant in the ligni~ic strata of the. Brando• . 
neighborhood ; in connection with the gypsum, either incrusting it, or intimately 
mixed w'ith crystals of the same, there occurs a mineral of a sulphur-yellbw , 
color, apparently amorphous, but minutely crystalline under the microscope~ . 
which. consists essentially of hydrated persulphate of iron and sulphate of 
potash :; probably the Misy, or Yellow Iron Ore. The same occurs at Shongalo 
('lfl83). ' 

In Mr. Ware's well, S. of town, at a depth of 38 feet, Orbitoides limestone 
was struck, afte_r passing through the lignito-gypseous strata ; and it appears o:a 
three sides at. the foot of the ridge. Thus, due S. of the town, on S. 34, ';['. &, R. 
3 E., on Richland Creek; near Dr. Parker's, S. 27, where it appears in ledges 
2 to 3 feet thick, but not, apparently, continuous for any great distance. The 
character of the outcrops in A. P. Miller's field, N. W. 01 Brandon-SS. _17 and 
·20, T. 5, R. 3 . E ., has been given in the general section (1f218); the strata. 
comprehended in No.2 form hills or low ridges, with ageneralbtaring E. N. E. 
toW. S. w~. ~nd which, according to elevation, are capped with the lime:;;tone 
strata Nos. 3 and 4. .A.n analysis of the rock from No. 3, taken at Yost's lime
kiln, is given below. . 

225. Similar hi]#J ·capped with limestone or ~bitish marl appear,. further oa 
in aN. E. direction, at Mr. Jos. Jl!oyne's plantation, and at Rev. D. A. Ca.mpbell'a 
place, S. 2, T. 5, R. 3 K .A.t the latter locality we find, included between tln 
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ledges of limestone (the uppermost of which is rather cavernous), a lenticular

mas' of calcareous spar, 18 inches to 2 feet in th ekness, possessing a drusy

surface- and com pose J ofmmy layers which, when struck, cleave into acicular

prisms of irregular form, disposed as usual at right angles to the surmces or

nu4iji.cn which the layers have bean founed. A few stalactites which we find

imbed led in the upper surface show this mass to have been formed in what was

Â©rjginally a small cave, by means of calcareous solutions infiltrated from above.

â€”Beyond the usud os4is, a Ssutella?â€”is very common here; it is always,

converted into brown calcareous spar.

226. At Dr. I. M. Quia's, 4 miles S. E. tf Brandon, we find limestone uiider-

Iiid by whitish m*rU, n, profile of wuich, as well as analysis of the latter, will

be found below (^[285). I h ive not explored personally the country on the

Brandon and Raleigh road, but according to reliable information, outcrops similar

to those at Dr. Qu'n's and a country resembling that N. and E. of Brandon,

continue on to Poikville and beyond, where, on the waters of the (Jkahay, the

calcareous as well as the gypseous prairie are well developed ; e g. in the neigh-

borhood, and N. of, Mr. L E. Cook's place, S. 14, T. 3, R. 7 E.

227. Due N. -of Raleigh, at Mr. Austn's mill, S. 18, T. 3,11 8 E., we find,

in the bed of a creek, blue marl vviih we 1 preserved Vicksburg fossils; the

material being, however, very changeable, and sometimes containing large

indurate lumps. On the ridges E. of Raleigh, in descending to Shongalo Creek,

we find at a level considerably above the marl at Austin's mill, outcrops of

Orbitoides limestone; on the summits of ihese ridges, we find the Orange band

underlaid by white friable .sandstone of the Giand Gulf Group, and in wells on

the ridge (as at Mr.Craft's) lignito-gypseous strata are struck. Between Shon-

galo and Bo wland's Creek, on the Garlardsvilleroad, the lignito-gypseous strata,

as well as the sandstone, are wanting, while at-the level at which these are

found on the ridges near Raleigh, the OrMtoides limestone appearsâ€”forming

ridges with flat backs, on wh:ch round knolls of Orange Sand are perched,

while on the hllsides, we find prairie soil.â€”Alter crossing Rowland's Creek,

on the Garlandsville road, no inm*e limy strata appear unt l wo reach the

Nichols neighborhood, where the Zeuglodcn tones are fonnd tTJÂ£07).

228. 1 have not personally explored the territory of the Vicksburg Group in

8. Jasper; it is described; however, as being entirely similar to that in Smith,

county, even as, still furthers. K., 1 have lound it in Wayne. Observations,

made by Prof. W. D. Moore, on the Paulding and Williamsburg road, show, fine

outcrops of the strata of this group to exist neir Judge McGoilum's, at a point

about 3 miles S. W. of Paulding, where there appear on the hillsides, strata

characterized by great numbers of the Szhizaster, occurring with Pecten Poul&mi.i

and at a lower , level, the yicWmrg bed containing Oitrex gigantet, crops out.

As in the territory of the Jackson Group, N.ol this, the appearance of outcrops

is^ery much dependent upon accidental eircumstances, since the ridges consist

of Orange Sind, and it is only in the deeper channels that the eocene strata are

exposed at all.

220. In Wayne county, W. of the Chickasawhay River, in T. 9, R. 7 W., the

ridges are also to a great extent composed of Orange Sand; yet we frequently

find strata of sandy m iris with Orbitoides and Pecten Poulsoni, cropping out on

the hillsides, nnd sometimes on the hilltops also.

Oa the-CaicVaviwhay, be-vvjen He 1 Bluff an:! the latitnde of WaynesboroV

boti marls and limestones crop out with frequency; the same is thecas.* on the

creeks on the E. side,. as on C.ikchey's Mill-creek, and Limestone Creek;

especially nsir the mouth of. the latter, at the foot of the hill on which Dr. E. A.

Miller livesâ€”the most southerly outcrop of the calcareous Eocene on the

Chickasawhiy. The sections exhibited here in the river banks and cuts of the

It. R, correspond so closely to those between Yost's Li me-kiln and Brandon

Depot (*ir218), that the specimens can hardly be distinguished from each other

when placed side by side; the only difference being the great abundance of
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Jedg('s of limestone (the uppermost of which is rather cnvernous). a.lcnticulnr 
m:\.~' of etl.lcareous spar, 1~ inche,; to 2 leet in t~ ckness, po~sessing a. drus.r 
8\lrface; and coinpo~:~eJ of m my l:tyerN which, \vhen l'ltruck, cleave into acicular 
prisms of inegnlar filrm, di,.;posed a.'i usu11l at right angles ro the fiurtaces or 
nu(:bi on which the layers have heun formed. A few ~talactites which we find 
jqtl:ied.Jed in the UpJ.leJ' sntfi1ce show lhis mass to have been formed in what was · 
ofiginaUy a fmall cave, by means of cal<;areous t-:olutions infiltrated fiom 11l:O\·e. 
-Beyond •h~ u~:~u 1! ·os-ils, a S ,;-utellu 't-is very cummon here; it is always . 
eqriver·(ed into hrown calcareuus ~'par. · ·· . 

'226. At lk I. M. Qni 1~s. 4 Jn:Ics 8. E. r fBrandon, w~ find limestone under
ldJ by whiti . .;h m ·rl..:, a. pi~.>fil.., of W!lic.\ a.:-J wdl as ana.lysis of the latter, will 
be found below('[285). I hwe not explort•d personally the counta·y on the 
Brandon and Raleigh road, but according to reliable information, outcrc1ps similar 
to those at Dr; Qu·n·>J and a l'Ounlry resL·mb!ing that N. and 1<}. of Brandon,. · 
eontinue on to P<~lkvilltl and \ieyond, where, on the \vaters of tho Okahay, the 
calcareous a~ well as the gyp~et>us prairi~ arc well developed; e g. in the neigh
borhood, ami N. of, Mr. L K Umok's placL•, 8.14, T. a, R. 7 E. 

'· 227. Due N. or Haleigh, at M1·. Au~t'n's mill, S. 18, '1'. 3, R 8 :E., we find, 
in th~ bed of a cra•·k, Llue marl with we I preserved Vicksburg fossils; the 
material IJeing, however, very changeable, and sometimes containing large 
indurate lumps. On the rid;;es E. of Ha:leigh, in descending to Shongalo Creek, · 
we find at a level considt>rably ubovo the mctrl at .Austin's mill, outcrops of 
Oroitoid{'s limestone ; on thCl summits of 1 hese ridges, we find the Orange fand 
underlaid by white friable i'andstone of the Gtaml Gulf Group, and in wells. on 
the ridge (as at Mr. Craft's) lignito-gypseous fltrata are struck. Between Shon
~.llo and Bowland;~ Creel<, on the Garhu~dsville road, the lignito-~ypseous strata. 
as well as the sandstime, are wantmg, whilt' at the levd at which these· are 
found on the ridge::; uear Haleigh, the ·Ort itoides limestone appears-terming 
ridges with flat back!-!, on wh:l'h round knolls of Orange Sand are perclred, 
while on the h :ll.-;ides, we find prair:e soii.-Alier crossing Bowland'~ Creek, 
()D the Garlandsville ro·:ld, uo · mnre t:m_v ·Rttat.'l. appear unl'l we reach the 
Nichols neighborhood, ~'fht·re the Zeuglodcn ltme:- are fotmd \ ~~CJ'i). 

228. l have not persnnally explored the territory of thl• Vicksburg- Group in 
8. J~per ; itis de3cribed; however, as being entirely similar ·to that in Smith 
county, even llS, Rtill furtherS. K, I have touud , it in Wa.rne. Observations . 
Jn$(kby Prof. \V. D. Moore, on the Paulding;mtl Williamsump: road; shl.iw, fine · 
outcrops of the stra.ta of this grnilp to exist netr .Judge McColhltu',;, a.t &.puin$ . 
at,out 3 miles S. W. of Paulding, \Yhere there appear on the h1llsidM, !'trata 
eharacterized by gre:tt numbers of the S::h?'zaster, occurring with-Pecten Poulaoni .. J 
a!}d at a lowa:- ·, level, the Vick~hurg- bel co:ttaining 01tre;.r, gigante r, t•rops out. 
As in the territory of the ·Jack Ron Group, N. ol thig, the appearanl'e of ~utcrops 
is very much dep.endent upon acciclcntal 'c·ircumstllnce~, s:nce tl1c ridges consi1-1' 
of Oran~e S.1nd; and it is ouly in the deeper channels that the eocene strata are 
expmied at all. · 

229. ln . W:tyne county; W. of the Chick.1sawhay Ri\'er, in 'I'. 9, R. 7 W., the 
rid~es arc a~so to a great extent compo~ed of Orange S:u~d ; )·et we frequently 
fincl stra.t;\ of s;tndy mwls with Orbit()ides and Pecten Poulseni,cropping out on 
the hil!HitleR, nn1ll'onwtimrs on the hilltop,.; ;dso. 

Oa tllO ·C;Jic'mawh;•y, U;}~W~cn He 1 IHufran:l the latitnde.of \Vaynrsboro•, 
bot:r m:nls allli IImc;o;tone,.; crO·P ont with frequency ; the St1rue is the cas: (ln the 
creeks on the K side, . as on C.tkchey'$ Mill-creek, and Limeston«:i Creek;· 
esp~dall:f n~ tr the n}Puth of.tl1e latter, at the foot of the hill on whid1 Dr. E. A. 
J.111ler hves-the most southerly outcrlip of tho calcmeous Eocene on tho · 
Chick~sawhty. The section~:~ exhibited here in the tivet· banks aud cuts ohhe 
It ~t; correspond so clo;;ely to those IJetwecn Yl1sL'j,l Lime-kiln and .Brandon 
Derot ( 'ff2l8), that the specimen~ can hardly be distinguished from cwb otl.tt•r 
wlien placed sideby· mde; 'the· only. di~cren~ being the gr~l o.bundance·.r .. 
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Orbitoides in the soft white marl intervening between the strata of rock. The

ledges of hard limestone (Nos. 3 and 33) are not.so wel definedâ€”the

rock being softer and whitish.; as it appears on the hillside, where the plow

touches it. The sandy strata (No. 6) are the same in every respect. Near the

top of the hiU, Dr. Miller found in his wel a stratum of blue shell mail 3 or 4

feet in thickness, under)a;d by a stratum 3 or 4 feet thirk, of green laminated

clay.â€”The aggregate thickness of the calcareous V/icksburg strata, as observed

here, also corresponds very nearly to that deduced at Brandon from the R. R.

levelings.

According to information given me by Dr. Miller, the same strata appear on

the Buck&tunna, E. and 8. J3. of his place. Between the two streams, there

extends a belt of calcareous prairieâ€”or rather, a succession of prairie spots on

the ridges, where the limestone frequently crops outâ€”characterized always by

Orbitoides and Paten Poulsoni, and not unfrequently, by a very birge Salenia f

---Between this prairie belt and those extending eastward from Trotter's Plan-

tation and Ogburn's (^2U9), there intervenes a belt of 'hoghed soil"â€”'formed

perhaps, from the clayey strata interposed between the Jackson and Vicksburg

Groups.

230. Notwithstanding the large extent of territory represented

on the map aÂ« occupied by this formation, it is of le.Â«s importance

to the district of its occurrence, than most of the formations here-

tofore mentioned, are to theirs. Not only is it comparatively poor

in useful materials, but on the whole, it takes Uit a limited and

unimportant part in the surface conformation of the region, which

is chiefly due to the depots of the Orange Sand age. Its greatest

development takes place on the waters of Pearl River, and on the

tributaries of the Mississippi; while on the waters of Leaf, Chick-

asawhay, and Pascagoula Rivers, it often requires a diligent search

to detect it at all under the heavy covering ot the Orange Sand.

231. Its materials are, essentially, clays and sandstones, the latter

generally rather .aluminous and soft, and of whue, gray and

yellowish-gray tints: the sand being very sharp.. Beds of loose

pand are unusual ; but the clays are oftentimes quite meagre, though

the sand contained ia them (as is the case in the sandstones) is

a-nally quite tine. "â€¢' .

Beds of pure, highly tenacious clay are quite abundant, however, and thrra

is o n the whole, little tendency to lamination ; so that, while in the Northern

Lignitic formation, massy cliysare the exception, they are the rule in the Grand

Gult stage. It is owing to this circumstance, no duubt, that the fossil remains

â€¢of plants, which are far less common in this than in the lower stages of the

Lignitic, are so rarely well preserved. The colors of these cla\s, also, aie

generally much lighter than those we see in the Northern Lignitic, being r*rely

Other than gray, grayish-white, blue and grernâ€”the latter colo.'S often reaching

ft high decree of intensity; though on their surface, they olten appear yellow from

oxidation.

N. W. of a line drawn from Fort Adams, Wilkinson county, to Raleigh,

Smith county, sandstones are quite abundant in this formationâ€”rather the

prevalent material. S 15. of that line, however, 1 know of none, the several

kinds of clay forming the exclusive material.

So far as I know, the whole formation from Grand Gulf and Raymond to

Dwyer's Ferry on the Pascagoula River, is ebuuetehzed by the presence, more

V. THE GRAND GULF GROUP.
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Orbito_ides in the soft white-marl intervening .between the strata of rock. .The 
Jed~es of bard .lime;;tone (X os. 3 aml 4, S.~c. 33) are not.. so wel defincd-ttJe 
rock being ~<ofter and whitish_; as it aprel!r.s vn the hillsidt•, where the plow 
touches it. 'l'hesandy strata (No. 6) are the ~ame in every n·spect. Near the 
top Qfthe hill, Dr. Miller found in his wei a. stra.tum of blue. shell mall 3 or 4 
feet in thickne~~. underla5d by a :-tratum 3 or 4 feet thkk,·of green laminated 
c~y.--The aggregate thicknes~ of the calcareous Vicksburg strata, as observed 
here, 11lso conesponds \·cry nearly to t:hat dllduced at Braudon from the R. U. 
~~~ . . I . 

According to information given me by Dr. Miller, tJ:le same strata appear on 
lhe Buckatunna, E. and 8. E. of hi,; pl;J.ce. Between . the two streams, there 
extends a belt of calcareoti~ prp.irie-or rather, a succession of prairie spots on 
Jhe ridge('!,' where the lime~tone fi-t~quently crops out-chamcterized always by 
Orl.ritoides anu Pe:ten .Poul8oni, aml not unfrequently, hy a very Ltrge Srtleniq f 
o:--Between this t•rairie belt and tho!';e extending eastward from 'l't·otter's Pllln· 
tation . and Ogburn's (~2U9), there intervl'nes a: l:elt (,f •·bogLed ooil''-fia·med 
perhaps, from· the clayey strata interposed between the J ack;;on and Vickl:iburg 
G!'OUpS. . ·, 

V. THE GRAXD GULF GROUP. 

230. Notwithstandiug the. lnl'ge extent of territory reprCiWnted 
on the map aH oecupied l1y tllis fiu·mation, · it is or lel"S importance 
to the district of its occurrencr, than mn~t of the fonnat itius hm·c
tofore nJentioned, are to theirs. Not ouly is it compura!in·Iy pcot• 
in useful ·matcl'ial~, hut on the whole. it takP:o~ 1-lit a limitl'd ancl 
unimportant part in. the f!UJ'face conformation of the r·eg-iou, wldeh 
is chiefly due to the depo:-"i;s of the Oraug-cSaud ag-t>. It:-~ g-n•atcst 
development takes place on the waterd of Pl•arl Rive~·. ~llld ou -tl•e 
tributa1;ies of the Mis~i:-:aippi ; while on the water:-~ of Leaf, Chick
asawhay, and_~ Pascagoula Ri\·et·s, it uftm requires a diligct.t st·ai'ch 
tQ detect it at all nuder the heavy ("0\'eriu1-!' ol the Orange :-:ami. 

~a 1. I t8 materials a1;e, c e:~cn tially. day:; and Hand::51 cmes, the lu tter 
grnei'ally rather nlullliuon:; :md ~oft, anti of whfrc, gt·ay un<l 
yellowish-gray tiuts: the sa~d ·.being. ,~ery 8harp. . Bed~ of loose 
pand a1·e miu:mal ; bnt the dayBare tiltelitim,·~ quite meagre, though 
the Fa_nd contaiucd i.J them (a::~ is ' the case iu the E:audstollcs) is 
n."nally quite tine. . 

Beds of- pure, highly tenarious Clay are quite abundant, however, and tlwra 
is on the whole, little tendency to lamination ; l:lO that, \vhilc in the No!' I hcrn 
Lignitic formation, massy cl1ys a.re the e.xccpfon, they arc the rule in th!! Orand 
Gull stage. It is owii1g to this circumst.mct•, uo duuLt, that the fo~sil rcum:ns 
vf !Jlants, wh;ch :ire far less c·ommon in this than in the lower slages uf ihe 
Liguitic, ure so mrely well prcsencd. ·The l't•lors of thcl.-!e cia~ s, also, me 
r;enerally much lighter than th .. ~o~e we see in the N urthern Lignitic, bc:ng r .. rdy 
otherthangray, grayi,.h-while, l,Jueand grct·n-the latter colOls often reaching 
,._high de.;rc3 of iutun.:dy; thou.sh on their :>urfac\!, ~hey olten app:!ar yellow lrolll 
()Xidation. · . 
. N. W. of a line drawn from For t Adams, "\Vilkim:on co.unt)·, to RaJcip.h, 

Smith county, sandstone . ..; are qui1e al.mllllant in this formation-mther ihe 
prevaler.t material. S K of that line, how over, I know of none, the ~-n·er.t.l. 
kinds of clay forming the exclusive ru:ttcrial. . . . 
, & far a-; l know, the whole fiJrmat.i.on fi·om Gra~d OuJr and Raymond to 

Dwye1"il Jt~erry on the Pasca.gowaltinl~, is cl..Lt'l\Ctenud by the pr~nce, more 
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or less, of gypsum and common, suit, and generally also of magnesian salts. This

is the case even, with many of the solid sandstones, which on exposure to the

weather become covered with .efflorescences of salts; ami it is to this peculiarity,

no doubt, that their want of durability is to a great extent tp be attributed

Moreover, these sandstones frequently contain small concretions of iron pyrites,

which vitriolesce when the rock is exposed, and thus rend even large blocks^

The carbonate of lime is a rare ingredient, and the deposits containing it are

always.quite limited.. Even in these, I have never detected even a trace of

marine fossils.

232. Localities of r the Grand Gulf Groupâ€”No outcrop, perhaps, is sioto

characteristic, and represents within a small space so many peculiarities of the

formation, as that from which it has taken its nameâ€”that forming the Bluff at

Grand Gulf, on the Mississippi River, where it is overlaid by the .calcareous silt

of the Bluff formation. The following is a detai led section obtained by my self,

on tho spot: â–  â€¢ .'

â€¢ .. â€¢ (Sec. 33.) ,

SECTION OF THE BLUFF AT GRAND GULF, CLAIBORNE COUNTY.

FEKT

CHARACTER' OF STRATA.

NO

c

GO

to

70

Calcareous silt of the Bluif formation, forming the

hilltops.

12

"i '1'!

"GrandrGulf Sandstone," in ledges 10 inches, to

2 feet in thickness; stratifbation often discordant

and curved.

1 1

14

11

| 1 |

Gray sandy material, sometimes soft sandstone,

with an argillaceous cement; alternating with

harder ledges, 6 to 10 inches thick," of friable,

whitish sandstone

~â€”

I I 1

15

10

1 1 1

Solid whitish sandstons, of good quality.

â€” _ â€”

Greenish-gray clay, with white veins of carb. of lime.

1 1 1

1

Soft white sandstone.

7

â€” â€” â€”

Grayish-yellow pipeclay. . ~

Ci

1 1 1

'1"

Bark gray, brittle sandstone.

b;

. . â€”- ',

~3

Gray, semi-indurate, clayey sand.

j

T-

17

Gray and yellowish sands and clays, semi-indurate,

interstratified.

3

1

1

3

Semi-indurate, gray sand.

"J

â€” â€” â€”

2

Greenish gray clay, with veins of carbon ate ~oT lime.

l!

233. The character of the minor ledges of this section is very changeable, so

that, fifty yards from the precise point where these data were taken, the aspect

of the lower portion of the profile especially, may vary greatly. It is only the

upper ledge (No. 11) which possesses the peculiar structure which characterizes

the " Grand Gulf Sandstone" proper, viz: Grains of pellucid qnartzt constituting

rather a coarse sand, imbedded in an opaque, white, enamel-like mass of silex,
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or less, of gypsum ctntl corn man salt, ·and geniml.lly also of magnesian salts.· This 
is. the case even_with many of the solid sandstones; which on expos~re to the 
weather beoome covered with .effiorescences of salts ; . and it•is to this peculiarity, 
no dou~t,_ that their want of durability is to a great -extept ~o be attriLut~. 
Moreover; these ~ll;nds~ories frequently contain small concretions of iron pyri1Als1 · 

which vitriolesce when the rock is exposed, and thus rend even large blocks~ 
'l'he carbonate of lime is a rare ingredient, and the deposits containing it are . 

. always quite limited" Even in these, I have never detected even a trace of· 
marine fossils.. . .. · 

232. Localities of the Grcmcl Gulf Gmup.-'-No outcrop, perhaps; is thore 
characteristic, and represe'flts within a small space so many pe~uliarities of the 
formation, as that from \vhich it has taken its name-thf,lt torming the ·-Bluff at 
Grand Gulf, on the Mississippi River, where it is .o-verlaid by the .calcareous silt· 
of t-he Bluff formation. T}le following is a detailed ' section obtaineli by myself, 
on the spot: 

(Sec.. 33.) 

SECTIO~ OF THE BI..UFF AT GRAXD GULF, C.LAlBOH~E COUN'l'Y. 
---· --. fFc~·rT ··· ---- · - -~H:~<\HACTJ<;R -<n' --s~~:.~iA.~-- ·· 1 NOj 

i ~~ I . ~alc<u·cou> ;Ht of the. ll!ull· f muulion. forroing the I J c 

1 
70 't b1htops. ~ 

-~- ·_r_·--~- 1 1
- · · · ··· · .1 
· "Grand,Gulf Sa.ndstone," in kdgGs 10 inehes to I I 

I I I U I 2 feet in thickne:;s ; :,;tmtifL~ttion often discordaut 1 11/ 

j ___ J~ I and curved. , , · , 1 Jj 

1-·-·_· -. ·_· I . r· -G~n~ -S~Jd.~-' ;n~~t~;.ial~ som~ti~H~S s~ft Sl1lltl~to~~ ,. ·-,-

1 ! I I I .i.& I \Yith an · argillaceous ce~nen t ; al ~en:nti~1g .. wi.th I 1 oi 
-----, 

1 
harder. ledgc1i, 6 to 10 mdll's th1ck, of irw.ble,_l l: 

· · · · · whitish sandstone · ----- . 

. I I -- I j-_ -:-~:-c;:-,~:-+l-'o:S:-o-:-:li~d,-w-_..,.h-7it-:i-,,;t:-l-S<_a_n...,.d-st_o_n ___ ~-_,_-_9_-::f-_b_'_U-u...,~:-(-}l-la...,l~ty. ----~ 1 =~fij 

·-::- - -::_1 2~1! I Greenish-gray clay, with w~~te~_t;i!~'l-~~~r~. _ _?fl.illle._l_ a,, 
!1 I' I I . 1 I Soft white sandstone. · __ I 7j 
=.=-=---=.-:-·1 }'!f----1 Grayish-yellow pipeclay. -· ~-----~---·· .---l-6: 
.I -·---,-- T. r 1-··-1-Dark gray, brittle sandstone. . ··--· ..... -- -----,-5 i 
. ·--·-·------. ·-·-·-·-·- ~---- ... . -·- . . . . . ·-··--·- ... - ---- I · _. I 3 I Gray, semi-induratf:, clayey saml. . --,-4 -. . -:-·--: ,--------~--- ..... -------·-·· ... -............ ___ . . - ----- -·------- . -- I 
~~---::--' 1 1,., 1 Gt'<W and yellowish s:md;.; an(l days, fWmi-indtu·u.te, l 
~~-~ l 1 I inte~-:;tratified. . . 3j 

-----:-,-·3 I Semi-indurate, gray sand. ·I · 2! 
---------~- ··--·--- .. --··· . I -- - -I · 2 I Greenish gray clay. with veins _ _o!.c'lrhon:.:teoY!!rno. 1 1. . ' - ~- --·- ---------·-·· ----- --- _. 

233. 'J.'he character of the minor ledges Of this section is YCJ'Y dian!::;eablC' SO 

that, fifty yards from the precise point where thes"e data were t;>.ken, dle itsl;ect 
of the lower portion of the profile especially, may vary greatly. It is only the 
upper ledge (No. 11) w}lich poss~sses the peculiar structure which characterizeS 
the "Grand GulfSant;Istone" proper, viz: Grains of pellucid quartz; constitutiug 
rather a coarse sand, imbedded in an oF1qne; white, en;lm~J.-Jik(' mass of silex, 
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which forms quite half of the bulk of the rock. It is not of common occur-

rence, except near the latitude of Grand Gulf, It appears in a ledge about 15

inches thick, on hillsides at a branch about 2 miles S. W. of Port Gibson,

underlaid by massy blue clay; an outcrop N. ot Port Gibson, on Mr. J. C.

Humphreys' land, does not exhibit the peculiar structure of the "Grand Gulf

rock." At Rocky Spring, in a profile of 30 feet, we find only 2 or 3 feet of the

peculiar rock, and then rather in lenticular masses than in continuous strata,

the rest being soft sandstones, clays, etc., which form the usual material of the

numerous outcrops in Claiborne and S. Hinds; and to describe which would be

endless repetition, the only rule being, that near to the edge of the calcareous

(Yicksburg) strata, the materials generally resemble more nearly those of the

lignite-gypseous formation near Brandon (*j[218 ff.) There are, however, in

several localities, strata of considerable thickness, of solid sandstone, hard

enough to answer for architectural purposes; thus at the Grindstone Ford,

where the Raymond and Port Gibson road crosses the Bayou Pierre, a solid

stratum at least 15 feet in thickness, crops out on the bluT, and similar ledges

occur near the Mississippi Springs; the rock being, however, ordinary siliceous

sandstone. Between Terry and Crystal Springs, ledges of white sandstone are

exhibited in several cutsâ€”generally soft, and alternating with materials still

softer; the true " Grand Gulf rock" is found there also, however. Jt is said to

be very abundant in the heads of the Bayou Pierre in Copiah county generally.

234 Silic.ified wood is very abundant in S, Hinds ana" E. Claiborne, as well as

in Copiah; trunks of trees with roots still visible, are said to occur S. of Rocky

Spring. It is in this region, on the. Bayou Pierre, that silicified palm wood is

often found; numerous-specimens of it have been picked up near Rocky Spring.

Tit also occurs, however, in Hinds county; a very fine specimen, found neat

Spring Ridge P. 0., his lately been presented by Dr. W. Thompson; and in

Mrs. Oakley's collection, at Jackson, there are specimens found by Governor

Matthews in the bank of Pearl River, close to the town.

Beds of lignite appear to occur in several localities, near Big Black River, W.

and N. W. of Rocky Spring, One 2 feet thick is mentioned by Prof Wailes, as

being inclosed between two ledges of sanistone, and impressions of aquatic

plants are mentioned as occurring in it. Another is said to have been struck in

a well on S. 11, T. 4, R. 3 W., Hinds county, at thirty-five feet; and another

still is mentioned as existing on Pearl River at Partin's Ferry, Hinds county.

2351 In Jefferson county the materials of the formation appear to be generally

soft (or at least brittle) sandstones, and clays. The strata underlying the town

Â©f Fayette, which crop out a short distance from the place, on the Port Gibson

Toad, seem to correspond to strata No's 3, 4& 5 of the Grand Gulf profile; the

fine grained, dark gray, brittle sandstone, on the exposed surfaces of which

efflorescences of salts occasionally appear, is sometimes quite cellular; wells

dug in this formation yield fetid, undrinkable water. In the ridges S. of

Fayette, towards Hamburg, we find chiefly gray clays, which sometimes appear

even on the summits of the ridges, but usuially crop out on the hillsides ami in

gullies. In several spots they contain veins and concretions of carbonate of

lame, but no fossils.

2352 In Franklin county, near Hamburg, we find only blue clays in the beds

Â©f the streams, but -urther S. & S. W., on the Homochitto and Wells' Creek,

sandsione is found in abundanceâ€”associated, however, with clayey strata, to

the mud formed by the disintegration of which, the ridge between the Homo-

chitto and Wells'Creek owes its sonorous name of " Devils Backbone." In

Some localities in this region, ledges of considerable thickness and uniformity

occur; the rock from Dixon's Quarry, S. 40, T. 6, R. 2 E., which is of fine

quality, is scarcely to be distinguished from that of Grindstone Ford, ment;oned

above; it is almost perfectly white.

236. According to Prof. Wailes, the ledges forming the Devils Backbone are

traceable in S. W. course, with little interruption, to Loffcus' Heights, near Fort
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. which forms quite half of the bulk of the rock. It is not oi· eommon occur
rence, except near the latitude of Grand Gulf. It appears in a ledge about 15 
inches thick, on hillsides at a branch about 2 miles S. W. of Port Gibson, 

· underlaid by massy blue clay; an outcrop N. ot Port Gibson, on Mr. J. C. 
Humphreys' land, does not exhibit the peculiar structure of the "Grand Gulf 
rock." At Rocky Spring, in a profile of 30 feet, we find only 2 or 3 feet of the 
peculiar rbck, and then r-a.ther in ·lenticular masses than in continuous strata, 
the rest being soft sandstones, clays, etc., which form the usual material of the 
numerous outcrops in Claiborne and S. Rinds; and to describe which would be 
endless repetition, the only rule being, that near to the edge of the. calcareous 
(Vicksburg) strata, the ri1aterials generally resemble more nearly those of the 

: lignito-gypseous formation near Brandon ('!f2l8 ff.) There are, however, jn 
·,several localities, strata of considerable thickness, of .solid sandstone, hard 

enough to answer for architectural purposes; thus at ·the Grindstone Ford, 
i where the Raymond and Port Gibson road crosses the Bayou Pierre, a solid 
. strat!lm at least 15 feet ill thickness, crops out on the blu't; and similar ledges 
i occur near the Mississippi Springs ; the rock being, however, ordinary siliceous 
; &'lndstone. Between Terry and Crystal Springs, ledges of white sandstone are 
... exhibited in se\Teml cuts-generally soft, and alternating with materials still 
: softer; the true "Grand Gulf rocl:" is found there al.so, however. Jt is said to 
, be very abundant in the beads of the Bayou Pierre in Copiah count)' generally. 
' · 234 Siliciffed wood is very abundant in Sl Hinds and- E. Claiborne, as well as 

in Copiah ; trur.ks of trees with roots still visible, are said to O!'CUr s. of Rocky 
Spring. I~ is in this region, on the. Bayou Pierre, that silicified pnlm wood is 
often tonnd ; nu merous-~1Jecimens of it have been picked up near Hocl'y Spring. 

·jt also occurs, however, in Hinds county; a very fine specimen, lou~1d near 
Spl'ing Ridge P. 0., h :s lately been presented· by Dr. W. Thompson ; and in 
lirs. Oakley's collection, at Jackson, there are specimens found by Governor 
Yatthe·ws in the bunk of Pearl River, close to the town. · 

Beds of lignite appear to occur in several localities, near Big Black River, W. 
and N. W. of Rocky Spring. One 2 feet thick is mentioned by ProC Wailes, as 
being inclosed between two ledges of sanJstone, and impressions of aquatic 
plants are mimtionelt as occurring in it. Annther is said to have been struck in 
a well on S. 11, T. 4, R. 3 W., l:IInds county, at thirty-five feet; and another 
still is mentioned as existing on Pearl !liver at Partin's Ferry, Binds county. 

2351 ·In Jefferson county the materials of the formation appear to be generally 
soft (or at least brittle) sandstones, and clays. 'l'he strata underlying tbf.' town 
ef Fayette, which crop out a short distance from the place, oti the Port Gih9n 
road, seem to correspond to strata }'ro's 3, 4 & 5 of the Grand Gulf profile; the 
:tine graincld, dark gray, brittle sandstone, on the exposed surfaces of which 
efflorescences of salts occasionally appear, is sometimes quite cellular ; wells 
dug in this formation yield fetid, undrinkable water. !n the ridges S. ,of 
Fayette, towards Hamburg, we find chiefly gray clays, which sometimes appear 
even on the summits of the ridges, but usually crop out on the hillsides and in 
:gullies. In several spots they contain veins and concretions of carbonate of 
lime, but no fossils. ' 

2352 ·In Franklin county, near Hamburg, we find only blue clays in the beds 
t~f the streams, but •urther S. & S. W., on the Romochitto and Wells' Creek, 
sandstone is found in abundance-associated, however, with clayey struta, to 
the mud formed by the disintegmtion of which, the ridge between the Homo
chitto and Wells' Creek owes its sonorous name of " Dl'vils Backbone." In 
somelocalities in this region, ledges of considerable thickness and uniformity 
occur; the rock from Dixon's Quarry, S. 40, T. 6, R. 2 E., wh1ch is of fine 
'}UB.lity, is scarcely to be di:.;tinguished from that of Grindstone Fot·d, ment:oned 
above; it is almost per!ectly white. 

236. According to Prof. Wailes, the ledges forming the Devils Backbone are 
. t~cea.ble in S. W. course, with little interruption, to Loftus' Heights,. near Fort 
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Adam?, on the Mississippi Hiver, where for several miles down the river, out-

crops .of so|l .sandy materials interstratified with ledges of rough variegated

sin Istonj, are to be seen; hut hew, a*,.elsewhere, notwithstanding the good

opportun ty ailbrded for ex>miinanoi>, I have been unab'e to detect even a trace

of fossils.â€”The liioek- house H!1I, at Fort Adams, alibrds the folio wing section:

(Sac. 31.)

SECTION AT LOFTUS' HEIGHTS, FORT ADAMS, WiLKIKSOSf CO.

CHARACTER OF STRATA.

NO

* â€¢ â€¢ â€¢

73

Yellowish-gray calcareous silt of Bluff Formation.

3

1 I i

87

Orange Sand.â€”Yellow, prange and white sands.

2

1 1

.A rgillaceous sandstone, yellowish-gray ir its mass,

variegated with ferruginous spots and veins, and of

ditferent degrees of hardness, so as to weather into

rough, jagged surfaces. Traceable to waters edge.

1 1 1

170

1

i i

i i i

The sandstone of stratum No. 1, hes:des being of unequal hardness within tU

mvs, is interstratified. at from fi to 15 feet, with softer, sandy strata, which

o.ten wash away so as to cause the ledges of rock to turn' le down.

Sittdstone of better quality occurs in N. K. Wilkinson, on the waters of

Buffalo River, and on liomochitto. Near Mea lvilie sandstone crÂ»ps out in

several localities on the Homochitto, interstratified with gray clay, and with all

decrees of tnnsition fr)m chy to sinUtono, as well as, in one an I the sama

block, frÂ«Â»m 'the Fort Adam4 rock to that of Grindstone Ford. Such is the easa

at a bluff on Judge Casse.ly's land, S. 32, T. 6, R. 5 K., where about 20 feet of

these, m Â»terids are exhibited; about a mile lower down, according to dudga

Ciss.'dy, a djposit of lignite underlies these strati, in the bed of the river.

On a hilltop about % 111 ^e duo ^ Â°f tne oufc-rop mentioned, theie occurs a

singular d i,jo<it of orange-colored edearoous clay, a special discriprion of which

is given fuither on (H2i)6). A few miles W. of this point, there is a quarry of

rook very sm'hr to thit of Dixon's quivry and Grin lstone Ford, and S. of ifc

we fi id, for several miles, gray clays ap;)3Â»ring on the hillsides.

2 i7. With th' development of the form ition in Anrto county, I am nofc

aqjiainte 1. in W. Pike county, 1 have seen it only at the N. end of Magee'.*

cut on the tf .'â€¢<>, J & G. N. U It. S of BogueChitto St a ton, where a stratum of

gray lam'nitel clay interstratified with svn l. appears, 15 feet thick at first,.but

disippeirinir with a southward dip. At, Hjlmesville, wells of a .uro ter depth

th in 20 to 23 feet-str.ke b'ue or black felid clays, in which li.^nit zed trunks

onlothu' ve^et'ible remains are said to be found. In E. P.ke county,hlna

d i\" is frequently struck in wellsâ€”thus at 5 to 10 feet o:i S. 2-k T. 3, 11. 11 ft.

(Mr. G>n u-ly'sV Furtlier K we .find a deep blue, meagre ehy cropping out on

tiio bankioi Pearl Hiver, at Pope's Fe/ry, below Columbia, Marion county. The
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.Ada_mf", Ol,l ~h~ · Mis!:i~sippi Rh·er, where for 'se~eral miles down ~her:v~r, out
crop~_or ~oft, :-a.ndy !ll:l.terials i'nter.~tr~ttifbtl with ledges of rough v:megatd 
8 ~·n J>;torlJ. are to h3. ;;.! .. lll ; hilt hei'-l, ;t.;, e\s~\Vh:!re, notwith:;;tanding the ' good 
·op~IUI't;l·ll:ty all(m}ed f(ll' CX>tlllill:l.liOII1 (' han.l b:!etl unab'e fo de~cct 0\'(in a. haca 
of fv:;i:iils.-Thc JJiock-bou;;o Uill, at li'urt A.Jams, allord,; tlm f!>llowing section: 

.-~-,I I I I 
I' I : ·j 
. i I I 
I I I ~ 

I A rgillaceon• sandstone, y•llo"1sh-g" y ir it. ma,.,l,-
170 

1 
\'nrie.:;atoo with fm·r·u~i••ou~ ~pots and veins, anJ of 
tlillercn.t clegrl!e,; of ha.d~ef's, so as to weather into ,. 

r'OUgb,Jag.,"CJ snrJii<cs. ~raceablc to watera edh"'· • 

'I' he s;tnd,.;tone of !'tratnm Nn. 1, ber-;:dos hein.~ of unequal hardness within ita 
m'J.!o;S, is inter·:.;trn.tifie(l. at ft·om () to I;) feet, with softer, sandy strata, which 
o.wn w:,,.;h aw:ty so a,,; to c:m.~e the leJ~es .of rock to tnm; lc down. 

H urrlst1na of better quality occur~ in N . K Wilkinson. o.n the waters ot 
BnffillO River, and on Homochitto. N..,.'tr Meii'lville >'antl:;tone cr .. ps out in 
&Jver.tllo(:a.litie~ on the Homoch:tto, interstratified w1th gra.y clay, and with all 
de,trees of tr 1 n .. ~ition fr >m cl L,Y to x.m l.;tonc, as well Uf!, in onJ an I tho H<U'nll 
block, ·rr .. m th11 l<'ort A•lam; !'liCk to . that of Grmd,;tone li'ord. Such is the eaR& 
at a blutt' on .J ud.;e C:lHSe.Jy•;ol land, s. 32, T. 6. It 5 K, where altnut 20 feet or 
thlHJ. Ill•terids :ll'J exhibited; a.hout a milo lnwer down, accordii1g tn ,J uclge 
C t-"S~d.v, a dJposit of lignite nndJrlies thes~ stra.t •, in tho bod of the river. 
On :t hillto? abontJ~ m le daG ::; of the oukrop mentioned, the1e occur~ a 
Sin ~nhr d ! 1JO ;it of Ul'<tn ~~·COIOl'-!d C ilcttl'JOU..; cl.ty, :t R1JJCi:tl di,;cri'ption of which 

isgiven f'111thm· on (~2!l6) . Afew miles \\' .. of this po:nt, there isaqnnrryof 
ro..:k very :.;'ut'ltr to t!r tt of D:x,m'A cp,v-r.v ~ml Gf'in lst,me li'ord, aml'S. of i~ 
WJ fi ul, f.Jt' SJvor·.tl mile.;:;, gl'ity chty~ ap;B 1rin:;ou thJ h:llsitlo.;;. 

2 H. \Vith th • •b'vJlopm:mt of t.hJ 1\);·m tti'm in A·ur ' ~G county, I am not 
. aq.n:~intc L In \V. Pike county, I have seen it only at theN. end of 1\Iagee'.~ 
eaton the "l". 'O, ,J & G. \l". I{ IL S· ol' Bo:;•w Chitt() St:tt'on, wher·c a stratnm of 
gmy lam' n •te 1 clay inbr·stratifie:l with stn I. a.pt>3:w.~. l5 feet thick at iir;;t,.lm~ 
dis,pp:l.tl;iru; \\'ith n. s.mthwit.r.l rlip. At H .>lniJ.w:tle. \\'ells of a !H'C ter· dcptb 
thw 2U to 2:)· lbt .str.k.~ b'uJ 01' hlack fc~id chys. in whieh li .:.wit 1-ed tr1111k.:, 
rn1l oth·•· v.: .!."at'thle r~mtinS <l-t'<! s:t~d to tm fonn:l !11 g _ P.ke cnnn t \·, '·hlne 
d r·"" i!o; f'r•J 1 tD:l tlj :o;trll\:k in we: 1:;-thn..; at 5 to 10 fc.:t o :r S. 2·!:. T . 3. ·n. 11 I!}. 
(\lt·. C l!l•d/ ':>). · Fur·ther I•~ we .. fin · I a. dew bliu. motgre chy crnppingout 011 

: thu b.m!oo! P~ . .trllliver, at P<Jpil'.s.l!'c,·cJ, b.Jlow (Uurublll., IlLtrioil couuty. ·The 
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same material is said to be frequently exhibited on "Petri River below the Fefty;

the only tn3 I hive ex -mimed is Burnett's Bluff, near S'pr'ng Cottage P.O.,

Marion county (about S 18, T. 1, It. 17 \V\), a section of which is given further

Qn (1T302). It consists essentially of green and blue clavs,of varous degrees of

lnea-'reiies^ of wh*ch about .'$2 feet are exhibited, overlaid, on the hills, by about

50 r*et of grivjlly Orange Smd stnti. The same 'materials crop out on the

crj.sk *; inlind ; an an ilysis of on ? of thjtn is given in the i>lae.i above referred to.

233". B jtween Columbia and '.'Vlonticjllo, outcrops similar to those just re'erred

to, occur with frequency, anl'high blufls of the sime appear about 10 mites

above Columbia n jar Mr. Ben Barnes', whose interest in the use of the materials

of these bluffs as fertii'zers has g'von them soms note in the State. A special

profile of one of them is g'ven in another' j lace (.11^99) ; its ch ef interest-is

de/ived from the fact that one of the strata is strongly impregnated with car-

bonate of bine, which occurs in layers and veins, ami at one point seemed to

contun chelonian bonesâ€”but the most dilig -nt setreh could not detect any other

iossiI remains.â€”An analys's of this material is given further on (H300).

On the'banks of Pearl River at Monticello, we find a lew feet of the clays in

questionâ€”the lowest stratum visible being heavy blue clay, gradually becoming

more sandy further upwaids, and finally passing into jelknvish and gray

laminate 1 olays. Kragincnfs of lignitized wood, with iron pyrites, occur in thin

blult* In the latter, strong mineral waters are obtained. Westward of Monti-

cello, a ledge of grayish-yellow calcareous smdstorie about two feet in |hickness#

is men in be Is of the creeks, overlying th *se clays; an 1 in its turn overlaid by

B;milar materials, which further inland, form numerous bald, gray clay hilltops.

The same occurs in the ridges opposite Monticello, in E. Lnvrence, where strata of

lignite are said to be found, and on the Monticello and Westville road, we find

, the gray clay interstrutified with small sandstone ledges at, two 1 or three

different levels.

On theportiqn of Pearl River embraced in Simpson an-1 Copiah, both

gray or blue clays, and sandstone ledges, appear in several localities, both on the

, river bmks and on the confluents. Thus on S 27, T. 9, R. 21 \Y., on lVarl

River* where gray and reddish gray clay occurs inte^s'ratified with sandstone

ledges, some of w hich exhibit a dip of about 45 deg. S:. K.â€”owing no doubt, to

a local fault, since dips in various incompatible directions are repeatedly met

within Simpson county.â€”Higher up, at Rock port, a jagged ledge of sandstone

resembling the Fort Adams rock, runs out into the "river from loth sides, for 20

to 50 feet on each, so as to nanow the channel considerablyâ€”the surface of the

ledge being about 3 feet above low water, and overlad as well as undeilaid by

gray ci ys which also appear in streams on the Cop!ah side.

240. On Strong River, so far as it passes throuuh S mpson conntv, there are

numerous outciops of the clays and, clayey sands of the Grand Gull Group.

One occurs at the bridge on the Westville and Brandon loadâ€”another, and the

best exposure in the region, is^on S. 10, T. f>, B. 20 W., near Banks' bridge, and ia

Mr. Barber's field. Near the bridge, strata of whitish materials, varying bona

softs nd and clay, to sindstone, crops out, with a dip vaning from 15 to 2<>

deg. W.; taking this dip into acconnt, about 110 feet are exposed vertically,

although the outcrop is nowhere higher than 40 feet. The materials here con-

tain abundant vestiges of leave?, but so poorly preserved as to be generally

irrecognizable; the only fbun n.ade out with certainty, was a fragment of a

fan-shaped palm-leaf: Hdla mile W. of this spot, in Mr. Barber's field, the

strata are horizontal, liÂ»nit!c and very fetid, their surface being coveied With

a yellow efflorescence of silts.

241. The materials of ti e for.mat:on in S. Rank'n are prcvaleitly sandy,

generally white "rotten" sandstcnes, but yet fiequcntlv inteistud fled with

lignitic, and gen-rally very fetid and saline, clays. Outcrops of this kind ijre

yery common on the waters ol St-ien's Creek, wheie the sdtiness of the clays

gives rise to numerous cattle-licks; in some instances, the cattle have eatea
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·s:itite n1!1ter-hli~ sn.id to h:! frequently cxhil.i•erl on Pewl n:ver lwlow the Ferry; 
thr.f·only t n.} I hwe extmind i-: Bmilett',; H,lutt:. ne:tr ~pr·n~ Cottage P.:o., 

· Mil.ri•-•n countv (ahont S l8, '1'. 1, H. 17 \V.~, a:o;e"ct:on of wl:kh is gi,'en further 
Qn ('lf:3\.l:.!). It ~o11~i-:ts ~·~spnfally of g1·een and blue el~tn:, of mr:ons degrei>s .. o£ 
lll•!:l-_;rcn_!!:'l~, of ,,.h.ch ahoat :U f<!ct <tre exhihiteJ, ovcrhid, on the hills, by 'ltbout 
50 r.~et or grw ~lly Or.m·.;J s mJ :-!tr •b. 'l'hi! S:lme · nnterial~ Cl""P' out on tba 
Cl\:.:k-: inl mrl ; an an tlysi . .; or on· of thmt i:; ).!;ivcn in the 1.•Lw.: :tho1·e rt!ferred to. 

2:~3-. B -:t\\'3311 C.ih.imhh ·and :\fonticJIIO, outcrop,; s;mi.lnr to th;:Hc just rc·crrrd 
,to,•lcc•Ir with ft'C1nenev, nn-l h i)!;h blnfls ·or the sime np[wrir about lli m)tcs 
above l:ollltilbi:t, n.:ai· i\h. Bt·n Carne-:'. whose intt?rcst-in the usc-of the matet·iiils 
of these bluff.-; aH fertil'zers has g·ven them soin~ not'3 in the Htat~. A sr}E'cinl 
profile of one nf "them is g·nn m aJ,otl•t?r t -hit·e ( -,]~!)!)~; :ts eh'cf intere-Rt· is 
de.-iveJ fi·oni the f:~et th:Lt one of the :-;tr Ita, i:-; stron,.;ly impr-!gn:ttt·tl n·it h car-

'· ·~ bo : 1ate of ll"me, n•hich ·occtit· . .; in hycr:-~ :tnrl veins, anrl n.t one po:nt seemed to. 
-- cont}in chelonian 011ncs--but the mo:;t dilig··llt s::: 11;eh · cou!J not detect any other 

fo;lS:l rem:tit1s -An :m!l.l~· s· s of thiH m:1ter•al is 1-!i,·en fu rtt.cr on ( ~ qOU). . 
'On the· btmks uf Pe~irl River at l\1onticello, we find :t lew feet of the chys in 

qnestion-the lnwe4stl'<ltum visib~e be:ng heavy blue cla.r, ~rnduaily becoming 
n111re sandy further u pw~~~ d:-:, antl · tinally p:u•sin~ into ) eiUJwish and g·t;:t.Y 
ltminate I days. l<'rn.gmcnts of lig:nitizod \\"OI•d, with iron pyrites; orcut· in H~UI 
blt1 tf. In -the la.tter, stl"<)hg minernl waters nrc obt:linect W t"st ward of Mc;riti
eello, a led.;e of gr:~.v ish-yelhiw calc:trcons s tndstone about two feet in thick n~ss. 
is ~~en itt l)e I~ ofthe cr~i!k~, ov.erlyin.; th ·~e chty~; an I in its tum ov.eda;i,~ ,,,. 
~:·milar materials, which (urthet· iul:uid, form numerous halrl, f!:r:lY t"hy hilltops. 

· ':fhe same occur.:i in the ddgcs opposite M onticellu, in K L-1\\~rcnce, where strat:1 of 
lignite nre said to be found, and on the l\1 onticello nnd West ville r1•ad, we find 

, th~ gmy ciay interstrutificd · with small s.undstone lcdge8 at , two , ~r ' three · 
different levels. 

::!3U. _ On the portion of Pearl Tii-\"cr embmced ·in Simp•on a:n·1 Copiah, both 
gray or bl,ue l'hy~, aud sand,;tone ledge~, appP:~r in several lucalitil'~, bltth on the 

, Jiver buiks anci on the contluent.'l. Thtu; on S 27, T. !), R. 21 W., on l't•ad 
River., where· gray and redclish ~rav cl:\y o.-cnril inte·s·ratitied with !'atld>ito.na 
li;i,Jges, some of \\ hich exl_iibit a dip 'of aboht 45 _de~. '· s~ . !<;.-owing no do~1bt, · to 
a h>e,tl !ault, since dips in various incompatible dirl-"1-tiuns are r~peatedly r,riet 

· "'ith in Simpson COUIJty.-1-Jigher np, at Boclq10rt; ·a jaggc·d ledf!:c of .~<nnustone 
rest>mbliog the J.<~ort Adams rock, runH out into the ·river !"rom Loth s!dc:{, for -~o 
to 50 teet on each, l'O as to n:trrow tlw channel <'On,..ideraLh-t.he siirfitl"e of the 
le1lge b<:ing about 3 feet above low water, an:l overla cl as \rell a!:! undm l~id. by 
gray d Y\ which nl:-;o appeat· in she:uits on the Cop'iih Kide. . -·· 

2-10. Un Stron.~ Hiver, :-:o firr a~ it pas~es through S· mpson <'onnh·, there are 
numerous outc•ops of the chtys and. cl:1yey l>:tn1ls !If the Grand Gulf Group. 
One occurs at the bridge on the \Ve~tville :Jncl Bnmd1.n JO<~d--anothcr, nnd tl1e 
\Je,;t cxpos11re in the fll6ion, i:fon S". lO, T. li, It :ZO \V ., near Bank;' l.rid:.:e; and ia 
llr. Barb3r's field. Ncar the bridge, str:it.'l of w hiti~h mntcr:nl:4, varying hem 
soft s n.l .and ch1·, to s nrlsto_l)e, crops out, with a dip ,·m·.' ing frour 13 to ~0 
deg. 'V.; taking this dip in1o nce ... . nt, alJout 1 W feet nrc cxpo.-:l'd vertic:;lly, 

· althongh the Otttcrop is no1rhere h:ghet· tlmn-40 feet. The matct·ials here con
t:dn ah~utd:mt n•st1gcR of lean~, but so poo!'ly prrsrncd as to be gen erally 
irrccognizable; the only f(lltn IJ,adP ont wi1h rc1ta .nty. wns a frnptwnt of a 
f:Ln-shaped palm-leat; 1:-l tit n. m ile W. of tlii,; spot, in Mr. B:~rher',; ticlcl, the 
f\trara. are hot'izoi,ta: , lignit'c at,<.l very l'ctiu, their surf~1cc being coveted \\'ith 
U \"Cltl)W Cftl•ll'e:iCCilt'C of sdtfl. -

'241. 'l'llc materials of tLe fotmnfon in S. TI:tnk'n flrc prrvnlet tly ~andy, 
fCTIL'rally \\ hitc "rotten" Hn~d"t!."-nc:<, Ltit yet fl cquL'lll ly intL'l st~;arfkd w;th 
lig.tt itk, nnd gen"rally very fetid lll!O :-<iibw, clays. Otlkr••v~< ol this l<ind i;ra 
~f!ry c·ontuwn .on the w:~ters ot St·!en's Crf•ek, whe•e thlls•llincl's ,,(tim days 
gi,·es r:se to numerous cattle-lick:;; in wme' instances, the cattle have catea 
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â€¢aves into the hillsides; and I have found a crust of white salt, % inch thickf

formed by evaporation on a ledge of clay in the bed of Steen's Creek. Very

-nearly the same phenomena obtain on Campbell's Creek waters; agood outcrop

occurs at Tucker's mill, S. 14, T. 3, R. 3 E,

In one well near Cato (Cox's), a solid ledge of gypsum 10 to 12 inches thickf

imbedded in gray clay, was passed through; most wells have saline and gyp-

.aeons water.

242. It has been stated that most of the sandstones of this group, when

axposed to the weather, show a tendency to cleave at right angles to the plane

jof stratification; hence such blocks frequently appear in the shape of short

angular prisms, often of great regularity. This peculiarity, which may be

â€¢â€¢bserved in almost any outcrop from Grand Gulf eastward, has in several

"instances led to the belief that these forms were the result of human agency,

-and this has more especially been the case with a hard cherty ledge of sandstone

which crops out on the banks of a branch some distance E. of Oato, at Mr. J.

Morrison's (about S. 13, T. 3, R. 2 E.) This ledge underlies the entire hill at

ihe foot of which it crops out, as has been demonstrated in digging wells; at

â€¢ne point, however, its surface has been exposed to a considerable extent,

forming a "'platform" or "pavement," known even beyond the limits of the

â€¢county of Rankin. At this point, the bed shows the usual regular prismatic

-cleavage; its upper surface is very level and smooth, its lower jagged and

aaodular, precisely as would be the case had the indurating (siliceous), solution

attained its natural quiet level in a basin of sand. The fragments of rock fit

each other closely on the uneven and obviously cleaved surface, in a manner

which no amount of human labor could possibly etTect, unless on polished

surfaces; besides, a stroke of the hammer produces similar forms on a smaller

acale in any one of the supposed flagstones. It is quite likely that the spot

may at some time have been a resort for the aborigines; since relics of human

art are said to have been found in its surroundings, and tracings on the surface

of the rock; but th ledge itself is clearly the work of nature.

243. In E. Simpson, and S. Smith, the Or ange Sand covers the surface so

thickly that it is only occasionally we find any of the materials of the Grand

G-ulf Group. At Jaynesville, fetid black clays were struck in a well 30 feet

deep, dug by Mr. Magee in a bottom; generally, the Orange Sand is not

passed through. The sandstone occurring near Raleigh, and the gypseous clays

found in a well, have already been mentioned (1T227) ; the strata found are a

mere repetition of those on Steen's Creek. On JUeaf River, at Kees' bridge, S.

8, T. 1, R. 8 E., we find a stratum of deep blue clay, covered with saline

efflorescences. In one well, near at hand, on S. 2, same T. & R., the clay was

bored into for 30 feet, some lignite being struck in it. White sandstone, also.

Is said to be found in S. W. Smith county.

I have not, as yet, examined the counties of Covington, Jones and Perry; so

&r as I have heard, Orange Sand alone prevails there ; it is likely, however, tha$

m the deeper channels, the materials of the Grand Gulf Group may be

exhibited.

244 On the Chickasawhay and Pascagoula River, I have found these materials

outcropping in four localities. The most northerly is at Col. Sam. Powe's, 2

miles S. of Winchester, Wayne county ; a locality of the highest interest in the

study of this formation, on account of the well preserved lignitized trunks of

trees found there; not only in situ in the bank, but absolutely on the spot on

which they grew, with their stumps standing and roots imbedded in the ancient

*oil, on the surface of which we find the vestiges of numerous successive layers

â€¢f leaves, separated by thin sheets of whitish sandy clayâ€”the results of the

autumnal fall of leaves, and winter overflows. The whole of this remarkable

deposit is covered by about twenty feet of Orange {Sand strata, as exhibited in

the following section:
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eaves into the hillsides ; . and I have found a crust of white. salt,· %; inch thick, 
"rmed by evaporation on a ledge of clay in the bed of Steen's Creek. Very 
.aaeil.rly the same phenomena obtain on Campbell's Creek waters ; agqod outcrop 
.-curs at "Tucker's mill, S. 14, T. 3, R. 3 E. . 

In one well near Cato (Cox's), a solid ledge of gypsum 10 to 12 inches thic~ 
imbeddeq in gray clay, was passed through; most wells have saline and gyp
J!IOOns water. 

242. It has been stated that most of the sandstones of this group, when 
exposed to the weather, show a tendency to cleave at right angles to the plane 
..of stratification; hence such blocks frequent~y appear in the shape of short 
angular prisms, often of great regularity. 'l'his peculiarity, which may be 
·ltlJserved in almost any outcrop from Grand Gulf eastward, has in several 
'instances led to the belief that these forms were the result of human agency, 
.and this has more especially been the case with a haFd cherty ledge of sandstone 
whjch crops out on the banks of a branch !'Orne distance E. of Oato, at Mr. J. 
11orrison's (about s~ 13, '1'. 3, R. 2 E.) This ledge underlie£ the entire hillat 
the foot of which. it crops out, as has been demonstr~J,t<;1d in digging wells; at 
•ne point, however, its surface has been exposed to a considerable extent, 
E.rming a ""platform" or " pavement," known even beyond "the limits or .the 
-county of Rankin. At this point, the bed shows the usual regular prism.atic 
-.deavage ; its upper surface is very level and smooth, its lower jagged and 
:BI)dular, precisely as would be the caRe had the indurating (sirceous) solution 
attained its natural quiet level in a basin of sand. The fragments of rock fit 
·each othm· closely on the uneven and obviously cleaved smface, in a manner 
which no amount of human labor could po.~slbly etfect, unless on polished 
surfaces ; beside:::, a r;troke of the hnmmer produces similar forms on a smaller 
aca]e in any one of the supposed flag.~tones. It is quite likely that the spot 
may at t:ome time have been a resort for the aborigine,; ; since relics of human 
art are said to have been found in its surroundings, and tracings on the surface 
()f the rock; but th) ledge itself is clearly the work of nature. 

243. In E. Simpson, and S~ Smith, the Orange S:wd covers the surfi1ce so 
thickly that it is only occasionally we find any of the materials of the Grand 
Gulf Group. At J aynesville, fetid black clays were :;;truck in a well 30 feet 
deep, dug by Mr. Magee in a bottom; generally, the Orange S<ind is not 
psse<l through. The sandstone occurring near Raleigh, and the gypseous clays 
found in a well, have already been mentioned (11"227); the strata found are a 

. mere repetition of those on Steen's Creek. On Leaf River, at Kees' blidge, S. 
8, 'l'. 1, R. 8 E., we find a stratum of deep blue clay, covered with saline 
efflorescences. In one· well, near at hand, on S. 2, same 1'. & R., the clay was 
bored into for 30 feet. some lignite being struck in it. White sandstone, also. 
is said to be found in S. W. Smith county. 

I have not, as yet, examined the counties of Covington, Jones and PelTY; so 
6r as I have heard, Orange Sand alone prevails there ; it i..; likely, however, thai; 
in the deeper channels, the materials of the Grand Gulf Group may be 
exhibited. 

244 On the Chickasawhay and Pascagoula River, I have found these materiaLS 
eutcropping in four localities. The most northerly is at Col. Sam. Powe's, 2 
Jlliles S. of Winchester, Wayne county; a locality ofthe highest interest in the 
•tudy of this formation, on account of the well preserved lignitized trunks of 
trees found there; not only in situ in the bank, but ab!'lolutel:v on the spot on 
which they grew, with their stumps standingand roots imbedded in the ancient 
•il, on the surface of which we find the ve:;;tiges of numerou"successive layers 
ef leaves, separated by thin. sheets of whitish sandy clay-the results of the 
autumnal fall of leaves, and winter overflows. The whole of this remarkable 
deposit is covered by about twenty feet of Orange Sand strata. as exhibited in 
tile following section : 
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(Sec. 35.)

SECTION OF FOSSILIFEROUS STRATA AT SAM. POWE'S, NEA&

WINCHESTER, WAYNE COUNTY.

FEET.

INCHES

CHARACTER OF STRATA.

6

18

Yellow sand, with pebbles in its lower portions-

Orange Sand.

5

i Â» o

. 0 . .

18

White sand with nodules of pipeclay.

4

;â€” â€” â€”

1

Black clay with leaves.

3

3

"Grayish white sand, with vestiges of leaves on.

stratification lines. ,

2

5

Bluish sandy clay, with roots and trunks of

Cupultferae, Coniferae and Pahna'e.

1

The trunks are prostrate, many of them washed out of their matrix by the

river, and resemble common ' old logs." They retain their roundness, are quite

; light and porous when dry, but absorb water like a sponge, allowing of its being

squeezed oujt. Two cuts of a common saw will readily sever a trunk 12 inches

in diameter. Most of them are dicotyledons, a smaller portion Conifers; and

next to these, tree palms, one trunk of which was about 8 inches in diameter,

its fibres pulling out of the soft li<Â»mtic n1ass4 like those of a corn-stalk out of its

pith. I also found, and followed up, a scaly palm root for about 4 feet. The

dicotyledonous woods found resembled mostly those of oaks and beeches.

245. Descending the Chickasawhay, we next find a long outcrcp of compact,

'bright blue clay, in a bluff at Mr. W. P. Avera's place, SS. 25 and 36, T. 5,

R. 6 W., Greene county. About 15 feet of this material are visible above water,

overlaid by the same amount of yellow sand, in which silicified wood is common.

^ Chalybeate and saline waters flow from the stratum in several places, and

according to Mr. A., brilliant metallic lumpsâ€”of iron pyritesâ€”are found in the

mass. At Venson Williams', 7 miles below Averas', we also find blue clayey

sand in the bed of the river.

Gray clay is seen outcropping on the hillside at Judge Fairley's Ferry, not far

from Cross Roads P. 0 , Jackson county; and similar clays appear in thehilte

E. of the P. 0., where they contribute essentially to the formation of the soil.

246. AtDwyer's Ferry on the Pascagoula River, S. 11, T. 5, R.7 W., we find

the following section, on the river bluff:
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(Sec. 35.) 

SECTION ·OF FOSSILIFEROUS STRATA AT SAM. POWE•S, NEAR 
WINCHESTER, WAYNE COUNTY. 

====~~==~~==~=========================----------

~ I I CHARACTER OF STRATA.-~~ -----1 g I 
1'-------- - - H - -·· ------- I 

I I 1

1

. Yellow sand, with pebbles _in it8 lower porti~n.9-~~ ·51 
:-

18
1 Orange Sand. . . J 

t--_-o-. --~:-~~1_!8 I White sand ~ith lio~ules of pipeclay. -~='- 4:1 
-- - I l 1 I Black clay With leaves. I 3· . I 3~- ~ ---o~:alis~ whjt.e sand, with vestiges oflea.ves oll:',-2 

. · stratificatiOn hoes . . 

< l-----~-... -r-1 Bluish sanely c)ay, with roots a~d trunks of~~~~ 
r l 0 I I Oupubferae, Oomferae and Pal1ruie. - · I I 

The trun\<s are prostrate, many of them washed out of their matrix by the 
river, and resemble common ' old logs." : They retain their roundness, are quite 

. light and porous wt:en dry, but absorb water like a sponge, allowing of its being 
squeezed ·ou.t. Two cuts of a common saw will readily sever a trunk 12 il)ches 
in diameter; Most of them a·re dicotyledons, a Bmaller portion Conifers; and 
next to these,.tree pa:ms, one . trunk of which was about 8inches in diameter, 
its fibres pulling out of the soft lig.nitic rriass; like tho:;e of a corn-stalk out of its 

· .pith. ~ I also found, , and follow ell up, a scaly palm root for about ~ feet. The 
dicotyledonous woods found reRembled mostly those of_oaks and beeches. 

. ~4:5. Descending the Chickasawhay, we next find a long outcr(p of compuctr 

. bright blue clay, in a bluff at Mr. W. P. Avera's place, SS. 25 and 36, '1'. 5, 
R. 6 W., Greene county. About 15 feet of this material are visible above water, 

· overlaid by the same amount of yellow :.and, in · which silicified wood is' common. 
• Chalybeate and saline waters flow from the stratum in several places, and 

according to Mr. A., brillia::t {Iletallic lumps-of iron p;yrites-are found in the 
mass. At Venson Williams', 7 miles below Avcras', we also find blue clayey 
~nd in the bed of the river. 
Gray clay is 'seen outcropping on the hillside at Judge Fairley's Ferry, not far 

from Cro!;s Roads P. 0, Jackson county; and similar clays appear in the hi:& 
E. of the P. 0 ., where they contribute essentially to the formation of the soil. 

246. AtDwyer's Ferry on the Pascagoula River, S. 11, T. 5;R. 7 W., we find 
the following section, on the river bluff: 
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(8ec/36)

SECTKW OF BLUFF AT DYVYER'S FERRY, JACKSON COUKTY.

a

CHARACTER OF STHATA.

6

%

Is*

~2

Yellowish, in*:! urate dayâ€”Â£* Flatus ods Clay." -

â€” â€” â€”

Gray sand with \ellow dots, containing panicles of

lignite, and crystals of* gypsum.

P

4

Gray sandy clay with iignitic layeis, traces of leaves,

and crystals of gypsum.

4

7

3

. â€” .

4

Rim? massy clay, with crystals of gypsum.

~2

_______

Stratified, gray clayey sands, cleaving into layers

1 to 6 incites thick.

12

1

This is the last outcrop observed in this direction,-bearing the character of the

Grand Gulf Group.

KEWER TERTIARY? OF THE COAST.

247. Tt has been mentioned, when speaking of the Orange Satrd

Group, that its characteristic strata extend, in several points, to

within a few miles of the Gulf Coast. It overlies t.I ere a forma-

t-in n partly'marine, partly fresh-water, consisting chiefly of gray or

black, fetid, ill stratified, massy clay, which foims the impervious

stratum to which the "Pine Meadows" of the coast region owe

their peculiar features (see "Sea Coast Counties")/and extends

seaward into the Mississip| i Sound, where it constitutes the 'blue

clay bottom" of the deeper channels, beyond the sands ol tho

beach. It is reached at moderate depths along the whole coast,

and renders the water of wells undrinkable. whenever it comes in

contact with the "black mud." Notwithstanding that at Pa^s

Christian, for instance, the stratum is reached at 7 f( et. it is but

rarely so exposed as to afford good opportunities for observation,

and the brief space of time which i have spent on the coast, has

not allowed me to search for them, systematically. 1 shall .-imply

give, therefore, the data 1 have thus far succeeded in obtaining,

without attempting to fix the precise epoch which these strata may

represent.

24S. On the Rayon Bernard, near Mr. Roll's, on S. 15. T 7. R. 11 W., there

is an outcrop some 300 yards long, of about 8 feet of dark, bluish-black clay,

which is very tenacious, fetid, and irregularly stratified, in this there occurs a

lenticular mass, about 10 yaids long and 2 to 2% feet llrck, of white shells

imbedded in clay sim'lar to that which surrcunds it. These shells are very

much decayed; we can nevertheless recognize the common living oysier, O.

Viryintra, which form* th jir in iin miss; adhering to the oysteis, we find

occ.is onal y the common Bnhmus {Btmvtde, of tlie Coast, together with Mijtih**

hftmnt'iSi which at present, also, is generally found clii ging b the oyster. K$

sigiicJ of oLher fossils weie found in tho clay surrounding the shelly mass*.
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(Se~. "36) 

SECTIO~ OF BtUFF AT D\YYERSFERRY, .TACKSo:N·cbFKTY. 

I ~ I en A nAcTER oF STil-4 TA. · ~ -g 
~----------~-2- 1 Yellowi~h, in.:~ mate day--'· Flat1n ods Cl;ry.''----- --15 . . 141-Gr·ay _~:tnrl \,·itli-:lellou:-;lois-;c-ontainivg p:mic:es (If~~ 

. • • lignite, ami cqstals of g}pH!'lll. 
-------~----~~ : = : 1--;1

1
· Grn:y sandy clay with lig11it:c layer~. traces of lcaxc:-:, I 3 

__ • and ny::;tuls of g:yp~um. . 

- - -I 4 I n!nn mas;;y clay, \Yith cr·y~t:Jls of gypsum. 12 : = : 119 1- Stratifierl, grnj clayey sands,- cle:rving into layers I 1 : = ~ "' 11 to 6 inches thick. I 
'I' his is the last outcrop observed in this direction, . bear:ng the character of the 

Grand Gulf Group. 

NEWER TERTIARY? OF THE COAST. 

247. It has_ bC'en mentioned, wl1en Ppraldng of the Orange ~and 
Gt·nup, that itB l'hat'Heterist,c stt·ata t•xte11d, in 8€\'rt·al pQinrs. to 
within a few miles or the Gulf' Coast. lt O-'Crlirs t.l ere a forma
finn partly madnf'; JHtr·t.ly frC'~h-watfr, cn11Fh=ting cllidly of gray or 
hlac·k. fetid: ill :-:tratitkd, massy clny, which fi11 mR the inq:<'r'·ious 
stratum t.o wllich the ·•Piue ~rcadows" of the Cllast rl'gion owe 
thcit· peeulia•· featnrc·R (see ''~ea Coast Couutics''). nnd cxt<'uds 
Sf'award into the Mi:-:E-:i.-:-h•t i ~ound. wllrre -it ( ' OilF~i'lntf's tbe· '·l,Joe 
clay lJot!Oill:' Of the 'deeper ChliiiOCJ:o:, b('~'OII(J t!Je FallflS Ol thO 
U('adt. It i=' reached at. rnodrrate depth~ along the whole coast., 
nud rcnd('l'S the watrr of wells .llltd·rirdwhlc. whcneH'r it eomPldu • 
contad with the "lthwk mud." ~oiwiJI:stnndil'g that at. Pao~s 
Chri:-tian, fot· in:-:tanrr, rhn t'lr<Jtum i:-> rcaehl'd ut 7 ft ct. it is hnt 
1'arel_,. Hn cxpo~cd a:-> to affnnl p;ood opp(H:tuuitie::: fur ub:-:rrnttiou, 
aud the brief ~pare i>f t.in10 whieh I luH·e :;:pent on the coa~t. ha:J 
not nllo\YCd me to F<'nreil for them, ~.r=-tcnwtically . 1:-hall :-i1uply 
giYC, tllcrcf'orc~ the data 1 ha\'ll tl111t:J fa1· HIC!'CI'dcd i11 obtaining, 
·wit !tout uttcmpti11g to fh the prcc.:i:::c cpoeh which tltcso strata muy 
}'('J r)'(':'('fl t. 

24H. On the Rayon Bcrnnrd, near Mr. Tiel!':-:, on S. 15. 'J'; 7. TI. 11 W ., thero 
j~ an ontc:r"P ~Oillll 300 ynnl,: long, of nuout 8 feet or dark, Llui~h - ulnck clay, 
which is very tcnac:on>:, fl·ti1l, and irrc;;ularly stratified. Jn this there 1•cnm: a 
lvnticular mass. nbout 10 3·mds long :1nd 2 to 2~ feet th 'ck , of white sll(::ll~ 
imlrcd.lcd in dty !':m·lar to !hat wh:ch surrcunds it. 'lhe:-;e ~ heiiH :1re ,;cry 
mnch clcC<tycrl; we 1:an nc\'erJ hclc . .;s rccogniw tbc <'OTIJnJOn li\'ing oys1er, 0. 
Yit·!finira, wltieh fonn~ th~ir 111 tin m~Ss; a.dhering to the _ oysterr-:, we tiutl 
occ•t" on at y the common B~tl•mus ( Bumt~~le, of' tile Coast, together with M1;tiln• 
h111n.rtt'ts1 \Yh:ch at pre:-:ent, alsn, is p:cncrnlly f<IUIIU clir g:ng ·o lhe oystcr. Net 
s iguo of other fv;:;sils wc1c found in tho clay ~:;uxrouu•ling the l:lhclly mas& 

Digitized by 
UNIVERSITY OF ICHIG N 

Original from 
UNIVERSITY OF ICHIGAN 



T2I9, 250] COAST PLIOCENE?â€”SATJCfER*3 BLUFF.

155

Wells in tho neighborhood strik3 this clay at the depth of a few feet; the water

twin* altogether undrinkable. """"' ".

2 ID According to inform ition given mo hy Mr. H. Taylor, of Pass Christian,

shells appear itnbe 1(LmI in both banks of Wolf River, about 20 mile.* (by water)

above the Pa.-?-*. Tlvs Iooalry I have not visifcd.

Lower down, at Mr J/SMicier's, S. 20, T. 7. R. 12 W.,on Wolf River, there

is a blu if about 30 ieet high, affording the following section:

(Sec. 37.)

SECTION OF NEWER TERTIARY ? AT S.AUCIER'S, ON WOLF RIVEIt,

HARRISON COUNTY.

6

I

CHARACTER OF STRATA.

Grav and yellow sand, stratified, more.or less clayey,

especially below.

20

3

.....

2

to

3

Yellowish gray, massy clay.

2

Matrix of dark gray or black clayey sand, or muck,

inclosing trunks, stumps, roots and knees of Cypress,

with bark and wood preserved. Also a few pine

hurra, ^ |

7

to

8

: i:

I

The whole of stratum No. 1 cannot le better described than as the soil of i

cypress swamp, with its muck, fallen trunks, knees, stumps, etc. Of these

there are evidently several generations, separated by more clayey layers of mm k.

The fibrous hark of the cypress is perfectly preserved ; the wood isyellowi>h

find soft; hut by no me ms lignitized (cutting very neatly like that of the Tupelo

tree", and its structure and shape perfect.

A few hundred yards below this spot, we find a similar deposit, n wh/chf

in^teul of th * cypress, the wood, frirrs and decayed leaves, apparei tty of tho

Short-leaf Pine. prevail. It is said that similar outcop< occur further.up on

Wolf River. Moreover, Col. J. J. McCnughan, of Rosalie, as well as Mr. H.

Tavlor, above mentioned, state that similar deposits have been found in numerous

wells along the coast ; an i thit about 3 miles E. of the Pass the black clay, with

cypress knses, crop< out on the sea-s ore. It is possible that some of the

stumps and roots observed on the sea-beach, and attributed to the living trees of

thebejeh, belong to this dc;>osir, especially if, si< is stated, m-my of th -m shoold

turn out to l)3lonÂ«r to the Cypress, which at present is not found within many

mile<of the coast of Mississippi however; abundant on that of Louisiana. In

several bluffs of Wolf River and Bayou IXIKle, we see layers of dark coloied

sand, possessing a Ikn't'c odor, wlvch Feem to indicate, whenever they

occur, the prox:mity of the black clny formation.

V.oO. At West Pascagoula, in the werl at Mrs. McRae's residence, the following

section was obtained: Ten or fifteen feet of s;-nd, then about ten feet of blue

rlay with yellow streaks then ten feet of sky-blue clay ; then a bed of gray,

calcareous, water-beirinjr sand, containing abundance of shells. Of these, th3

few I suv were identical with sp.*c:es now living on the Coast, and their sfritepf

preservation scarcely other than that of tho sheila imbedded in the sea-teach
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Wells in th3 nci:;hborhoorl strik3 thh clay at the depth of 'a few feet; the-water 
bJin ~ altn;;l!thet· ll!l!lr·inka.hle. . · , . · - · .. ·_ · 

2 U Act:hrrlim; tri inror'm ttion given rtw hy 'fi'It·. H. '}',~ylor, of p,,.~s Chl'i~·in.n, 
shells nppu;tJ' imbc.lrbl, in hoth hnnk~ of Wolf Hi•·er, about 2U miles (by water) 
o.b••ve Uw P.t~~- 'l'h:s loP-:tli•y I lt:ivu not yioMcd. · 

Lower rlrmn. nt :\It· J. s~nc:m·',-, :-1. 20, T. 7. R. 12 w :,on \Volf Ri>'er,thero . 
is a blulfaboat 30 :cct high, atlordin;; the folto·.•:ing _section: 

(Sec. 37.) 

SECTIOX OF NEWER TERTIARY? AT S_.:\ UCIER'S, 0~ \YOLF RIVER, 
HARHISO~ COUNTY. 

I ~ I CIIARA.CTE!t OF STRATA. I g 
1----~ - --- --- --------- ---..------ -

~ ~ : 
1
1 J, Gr~v nml rellow sand, stmtifie.d, more or lesscbyey, 1 3 

: : : 
1 1 

especmlly bc,ow. . . 
1 

-12'· I to Yellowi8h gray, massy clay. 2 
~I . 

- -. . ~ 
l- -. . 

-:-1 7 ~ - Matrix of dark gmy or blnck cl<l_\·ev ~and, or· muck, I 
( inclo~ing tranks, Hturnpl':, roots and knees of Cypress, · 1 

~. j · ~ I with b-ark and wood preserved. Ahm a. few p:nu I 
hnrr~ . · . <f) . _ 

The whole of stratnm No~ ·1 cannot 1 e better rleHcribed than n,!; the soil oh 
cypress swamp, with its ' muck, fillhm trunks, knee~. stumps, etc. or thel'le 
there a.re evid .m tly s~n~ral generations, Reparated by tnore cla,Yey htyers of mut· k. 

. ~'he fibrous h:1rk of the cypre4R is perfl•Ctly preserved ; the wood is yellowi:O:n 
21nd soft; hut hy nn me ms li~nitized ( cuttirig very nearly like that of th<! Tupelo 
tree', and its structure· ancl shape ·perfect. 

A fc\r 'hnnrlred yards below this spot, we fin·d a f'imilar depos:t , ·n wh'ch, 
in~te Hl of th ·~ cypress. ·the woo:l, h'trr,; anrl decav,ed leaves, apra re1 tlj. of thl) 
Sl-tort-lt•af Pine. pJ;c·vail. It h~ said thn.t similar ontc·op' occur flll'thc!· _np on 
\Volf Hiver.' Mnreovet·, Col. .J .• J. McCaugh;m, ofHosnlie, as well ns Mr. H. 
'J':wlor, ahove ml·ntionerl, state lh·1t similard .. posits ·hn\•e been found in nn.mt-rous 
wells along the coast; an I th·lt abo-qt 3 miles K of the Pa,:s the black Cl il.)', with 
<'ypre 's kn3es, crop..: ont on the sea-s ore. lt is possible thrtt ~ome of the 
stmnpR and roots ohs:.>n ·e:l on the sea-brach. and nttrJinterl to the !Tving trees of 
the.he Jch, bc~ong tu this rlc,Josir, esp:!cia lly if, a-: is statecl , m·my of th ·m shonld 
tnrn out to halon.!! to the Cypre,;;:, which at prc~cnt is not found" ithin many
mile..: of thc cnastof Mississ ippi, h nwever: n-hunchnt on that ofLonis:ana.. In 
RUVCI'lll blnfii-; of \\' olf Hiver anrl B:t\'011 n,n,!l·, we sec laYers of <lark cc.lmed 
sand. pos,;l•;:s;\lp; a li~n ;t:c · odor, · wh 'c:h Fecm to indi~utc, whc~ 1 cHii· they 

. {)Ccnr·. the prox:mit.y of the hl;~ck clay filJ·ni:-tt ion. 
:.:50. Al \Vest P:tscagonla, in the ''e~l n.t Mrs. l\fclhc's resirlencc. the io'lo'li' ing 

scc t:on w:1s ol•t'l.inecl: Ten m· fifteen feet of s:•nd, then nhout ten feet of h1ue · 
e!ay with yellow s!re:~k.:,then tC"n feet nf' :-:ky- llllle clay; thl·n a bed of gr,n·, 

· cn.lc:ll:'CO•l,:. \\"lltCJ'. lle ll'ill,!! sand, cnnt.:t. i nin~ nhunrlarice ()f shells. 01' tht•,:t•, th! 
·. f('\\' I l{·nY \\'Cl'C itlentit-:1.1 \\' it h sp:•c'es l!O\\" li \'ing on 1 he Coa,.:t, :md the ir t< t:~ tc of 
p reservation scarcely other than that of tho a~o:Lq iml;cddcd iu Uw tiC;J.-lc.ich 
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sand for a few years. Thewpter struck rose to within 15 feet of the surface;

it is a saline, sulphureous chalybeate, too strong for ordinary use; it is very

sjmilar, on the whole, to that of Ocean Springs. The level of the water is probably

by several feet above. that of the Sound. ['

251. Near Pearlington, heavy gray clay crops out in washes on the roadside.

Thence up to Habolpchitto, similar strata appear near the surface in several points.

At the latter point, however, in a well dug by Col. Kimball, 40 feet deep, after

passing though some 25. feet of sand and gravel, a deposit of marine shells was

struck, in a gray sandy material. I did not see any of the shells found in the

well, which was dug 17 years before ; but Col. Kimball says they were quite

friable.â€”Thence northward, nothing but Orange Sand is seen, until we reach

the neighborhood of Burnett's Bluff, before mentioned (1T237; 302).

USEFUL MATERIALS OF TJIE TERTIARY FORMATIONS.

252. Useful materials of the Northern Ligntfic.â€”These consist

chiefly of Lignite or Br oxen Coal, and clayey material* oi various

kinds, some suitable for firebrick unci pottery; others for the

manufacture of alum, and doubtless; with proper precautions, for

manure also.

The extensive Lignite beds of this formation have not as yet

received that special attention and study which their great ultimate

importance deserves. Although in general inferior, as a fuel, to

bituminous, or stone coal, the better qualities of lignite can be, and

are made to subserve, most of the purposes to which the former is

applicable, the-most important exception being, that on account of

their softness and tendency to cleave when carbonized, the lignites

cannot be successfully converted into coke.'

In its heating effect, as well as in other respects, lignite stands intermediate

between wood and bituminous coal; being in fact nothing more than an

imperfectly formed coal, and showing transitions into true coal as distinctly on

one side as it does into wood on the other. Examples of both these transitions

occur among the lignites of Mississippi;â–  hence there exists in this material, as

ma/ be supposed, a great diversity of aspect as well as of quality, which it is

Â«f the highest importance 10 take into consideration properly, in its exploitation.

As a good practical rule (not, however, without exceptions) we may say that

the nearer a lignite approaches^ in its general aspect and character, to bituminous

coals, the higher will be its effective value. Thus far, the eye of any moderately

attentive observer will enable him to estimate the quality of the material. There

are besides, two other chief points requiring attention, viz: the amount of ash

yielded in burning, and the extent to which iron pyrites, or bisulphuret of iron,

is present; the less there is of both of these, the better.

253. It is but rarely the case, that the whole of a bed of lignite of any consid-

erable thickness, is of uniform quality. Even smdl fragments often exhibit

great diversities within their mass, and hence experiments on a small scale, on

mere specimens, may be far from yielding results applicable to the whole bed,

unless salected with espsciai care. The mass of lignites is almost always lamina-

ted, i. e., it shows a tendency to cleave into plates of greater or less thickness,

and frequently of different kinds of coalâ€”some being of a dull, earthy aspect,

others brilliant like true coal. This tendency is often such, as to cause blocks

which were quite solid when wet, to exfoliate an I crumble into small flit pieces,

which cannot generally be usad as fuel. It is necessary, therefore, in most cases,

to allow the material (which is generally very wet a9 taken from the mine) to dry

slowly, in stacks or piles protected from the immediate rays of the sun.
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sand for a few years. The ~ater st~uck r·ose to wz:thin 15 feet of the sU?face ; 
it is a saline, sulphureous chalybeate, too strong for ordinary · U;Se ; it is very 
s.imilar, on the whole, to that of Ocean Springs. 'l'he level of'the water is probaoly 
by several feet above_ that of-the SouJ:ld. . . - ( 

251. Near Pearlington, heavy gray clay crops out in washes on the roadside. 
Thence up to Habolochitto, similar strata appear nearthe surface in several points. 
At the latter point, however, in a well dug by Col. Klmball, 4Q fe$t deep, after 
passing though some 25_ feet of sand and gravel, a deposit of mar·iue shells was 
struck, in a gray sandy material. I did not see any of the shells found in the 
well, which was dug 17 years before ; but Col. Kimball says they were quite 
friable.-Thence northward, nothing but Orange Sand is seen. until we reach 
the neighborhood ofBurnett's BJuff, before mentioned ('lf237; 302). 

USEFUL MATERIALS OF ~TIE TERTIARY FORMATIONS. 

_ 25~. Usefitl rnatr?·ia!s of the .1\''orthern Lignlf-ic.-'l'hese consist. 
,chiefly of L£-p,·ni.te c,r Brazen Coal, a..nd clayey ma,t,.,ria[,- of 'at·ious 

_kinds, some suitable for firehriek ;tild pottery: otlters fnr tlw 
manufacture of- alnm, and doubtless; vdth proper pn:cautionfl, for 
manure also. . 

The cxten;;ive Lignite beds ol-' thi ~; fornmtion hnYc not. a::> yet 
received dmt special attention alld Etndy wilidt tlH.~i r great ultimate 
importance desenrc::-;. Although in general inferior, as a fw~ i , to 
bituminous, or stone coal, the better qualities of ligPite can be. arid 
are ttiade to snbscrYe, mo.::t of th0 purpo8e.;;; to which tho J'oriner is 
applicable, the-most.in1pot·taut execiJtion being, th at on account of 
their snftnes.;; and tenden.cy to cle.avc when carhoni~.?d, the lignites 
cannot be successfully converted 1nto coke. · 

In its heating effect~ as .well as in other respects, lignite stands intermediate 
between wolJd and bituminous coal; being in fact nothing more than an 
imperfectly formed coal, and showing transitions into true coal as distinctly J)U 

one side as it does into wood on the oq1er. Examples of both these transitions 
occur among the lignites of Mississippi; hence there exists in this material, as 
ma; be supposed, a gl'eat diversity of aspect as well as of qwtlity, which i.t is 
ef the highest importance ~o take into consideration properly, in its explmtation. 
As a good practical rule (not, however, without exceptions) we may say that 
the n~::arer a lignite approaches, in -its general aspect and character, to bituminous 
eoals, the higher will be its effective va.ll.le. Thus far, the eye of any moderately 
attentive ob;erver will enable him to estimate the quality of the material. There 
are besides, two other chief points requiring attention, viz : the amount of ash 
yielded in burning, and the extent to which iron pyrites, or bisulphuret of iron, 
is present; the less there is of both of these, the better. . 

253. It is but rarely the case, that the whole of a bed of lignite of any consid
~rable thickness, is of uniform quality. Even sm·tll fragments often exhibit 
great diver.;ities within their mass, aHd hence experiments on a small scale, on 
mere specil}lens, m>ty be far from ,Yielding results applic:tble to the whole bed, 
nnles,; s~lecLed with especial care . . ,The rnas.~ of lignites is almost always lamina
ted, i. e., it shows a tendency to clea.va into plates of greater or less thickness, 
and frequently of different kinds of coal-some being of a dull, earthy aspect 
ethers brilliant like true coal. This te-ndency is often such, as to Cll.IISe blocks 
which were quite solid when wet, to exfoliate an l crumble Into sm~Jl fl'tt pieces, 
which c1nnot genera.lly be us<Jd :\s fuel. It is necess1ry, therefore, in most cases, 
to allow the material (which is generally very wet as taken from the mine) to dry 
slowly, in stacks or piles protected from the immediate rays of the sun. 
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254. It is in the cracks and fissures corresponding to this horizontal cleav-

age that we may generally observe best whether or not any unusual amount

of ash or pyrites is present. We often find the beds subdivided into several

stages, by bands of clay or sand, and the same is often the case with the minor

sub-divisions, or the plates into which, when rapidly dried, lignite will generally

cleave. Of course the amount of ash may thus be increased to such an extent

as to render the material, such as it would be when obtained on the large scale,

unfit to serve as fuel. It is not always, however, that the admixture of an

excess of mineral matter can be perceived by the eye; it may rise to 50 per

cent, and more, and the substance still retain the aspect of lignite; though gen-

erally, in such cases, it is less firm, and gradually passes, through many grada-

tions, into soil lignitic shale, or lignitic clay. These can, of course, be readily'

distinguished from true lignite by trial in the fire, where lignite, available as

fuel, ought not to leave more than 30 per cent of ashes at mostâ€”not sufficient

to allow of the form of the fragments being preserved after combustion. Few

lignites used on the large scale, contain less than 2 per cent, of ash; from five

to twelve per cent, is, perhaps, the most usual amount. I have thus far exam-

ined but few specimens of Mississippi lignite in this respect; the determinations .

prove it to be very variable, here as elsewhere:

1. Compact, massy lignite, from Mr. Moses Bridges, S. 33, T. 18, R. 10 R,

Clioctaw county. Black, fracture conchoielal, lustrous. Ash greenish yellow,

lfcht.

"2. Lignite from Hughes Branch, S., 8, T. 10, R. 2 W.f Lafayette county.

Brownish black; fracture earthy, cleavage slaty. Ash grayish white.

'o. Same as above, from a locality a few hundred yards distant Ash gray-

ish white.

4. Lignite from Mr. Vineyards, S. 10', T. 10, R 1 W., Lafayette county.

Grayish black, fracture earthy, with some shining layers of pitch-coal; cleavage

slaty. Ashes faint reddish yellow. '*

5. Lignite from Spears' Cut on the N. E. & S. W. Alabama R. R., east of

Marion, Lauderdale county. Black, shining; fracture conchoidal, cleavage

laminated. Smells strongly of sulphur in burning; ashes reddish brown,

heavy. _ ,

AMOUNTS OF ASHES IN LIGNITE.

From . Ash.

1. Moses Bridges, Choctaw countyâ€”(IT265), 4.38 per cent.

2. Hughes' Branch, Lafavette countyâ€”(^263),â€”1. .22.29"

â–  3. " ^" "" "11.. 16.22"

â€¢ 4. Mr. Vineyards, " " (H263) 24.20

5. Spear's Cut, Lauderdale county.... (*ff179), 17.28"

255. As to iron pyrites, its presence, to any great extent, is a serious draw-

back in several respects. It causes the coal, when exposed to the atmosphere,

to exfoliate and crumble, on account of the transformation of the pyrites into

copperas; in burning it causes it to exhale offensive sulphureous fumes (sulphu-

rous acid), at the same time attacking the grate or furnace to a much greater

extent than would be the case with a coal free from this substance; finally, it

increases largely the weight of the material and of the ash.â€”Generally it is not

difficult to recognize the presence of this material. It often appears in flattened

lumps resembling cast metal, of colors varying from golden yellow to the pale

tint, of Britannia ware, on the cleavage planes of the coal; or diffused through

its mass, in small rounded particles, or angular crystals, of the tints above men-

tioned. Sometimes, the, mass of the coal may be comparatively free from pyrites,

even though the latter may be present in plates or layers in some particular

portion of the stratum, easily separated from the rest; at others, the mass may

lie full of minute particles of the mineral, invisible to the eye. In any case, it

is easy to determine the point by burning a sample of the lignite, when not

only thu stinging sulphureous odor of the sfboke, but also the red tint of the ash,
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254. It is in the cracks and fissures corl·e~ponding to this horizontal cleav
age that we may generally obsqn-e best whetl!er or n_ot any unusual amount 
of ·ash or pyrites is present. We often find the bQds subdivided. into several · 
stages, by bands of clay or sand, and the same is often the case with the minor 
sub-divisions, or the plates into which, when rapidly dried, lignite wi]l generally 
cleave. Of course the amount 'of ash. may thus be increased to such an extent 
a·s to render the material, such as it would be when obtained on the. large scale, 
unfit to serve as fuel. It is not always, howe\·er, that the admixture of an 
excess of mineral matter can be perceived by the eye; it may i'ise to 50 per 
cent. and more, and the substance still retain the aspect of lignite ; though gen
erally, in such cases, it is less fhm, and gradually passes, through many grada~ · 
tions, into soft lignitic shale, or lignhic clay. These .::an; of course, be readily ~ 
distinguished from tru~ lignite by trial in the fire, where .lignite, available as 
fuel, ought t1ot to leave more than 30 per cent of ashes atmbst-not sufficient 
to allo\\" of the form of the f'ragments being pr~sen-ed after combustion. Irew · 
lignites used on th~ la.rgc scale, contain less than 2 per cent. of ash ; from five 
to twelve per cent. is, perhaps, the most usual amount. I have thus far exam
ined but fe'' specimens of Mississippi lignite in this respect ; the determinations 
prove it to be very nt.riable, here as elsewhere: . . 

1. Compact, mas:;y lignite, from l\Ir. Moses Bridges, S. 33, T. 18, R. 10 E., 
Ciioct.nv county. Black,- fracture conchoidal, lustrous. Ash greenish yellow, 
light. . ' 

2. Lignite from Hughes Branch, S. 8, T. 10, R. 2 W., Lafayette county. 
Brownish black; fmcturc earthy, cleava:?;e slaty. Ash grayish white. .. .· 

· 3. Siune ~is ahuve, from :docaJity 1t few hundred yards dist<mt. Ash gray-
i:;h white. · · · · 

4. Lignite from ·· ~Ir. Vineyard$, S. W, T. 101 R 1 W., Lafayette county. 
Grayish black, ti-acture earthy, ·with some shining layers of pitch-coal ; cleavage 
slaty. · Ashe.~ faint redcli,;h yellow . 
. 5. Lignite from Spear.~' Cut OIJ tl!c N. E. & S. W. Ahtbama R R:, enst of 
Marion, Ln.ntlcrdale county. Blackr shining; fracture conchoidal, cleavage 
l:tminnt ed. Smell,; ·strongly .of sulphur in _burning; ashes reddjsh brown, 
hcav,v. 

AMOUNTS OI< M>IIES 1::-:l' LIG~ITE. 

~~ A~ 
1. Moses Bridges, Choctaw county-::-(fl265), ..... .4.38 per cent 
2. Hughes' Br!lnch, Lafayette county-,--(~263),~!. .22.29 '~ 
8.. " " " " " II •• 1_6.22 " 

.-1. nfr. Vineyard,;;, " " (~:263) •.... 24.20 " 
5. Spear's Cut, La_uderJale county .. ~ .("[179), ..... 17.28 ·u 

255. As to iron pyrites, its presence, to any great extent, ~,s a serious draw
back in several respects. 1t causes the coal, when exposed to the atmosphere, 
to exfolhtte apd crumble, on acco~nt of the transformation of the pyrites into 
copperas; in burning it causes it to exhale qffensive· sulphureous fumes (srilphu
rom; acid), at the same time attacking the grate or furnace to a much greater 
extent than would be the case with a coal free from this substance i finally, it 
increases largely the weight of the material and of the ash.-Generally it is not 
difikult to recognize the presence of this material. It often appears in flattened 
lumps resembling .cast metnl, of colors varyipg from golden yellow to the pale 
tint. of Brit:mnia wa1'C, on the clea\'age pLmcs of the con.l; or diffused through 
it:-: iua:,::::, in small rounded particles, or angular crystal~, of the tints above lDen
tionecl. Sometimes, the. mass of the coal may be comparatively free from pyrites, 
even though the latter may be prcsc·nt in plates or layers in some particular 
port ion of the stratum, easily separated from the res t; at others, the mass may 
be full of minute particles of the minerai, invisible to the eye. In any case, it 
is easy to tletermine the point by burnin~. a sample of the lignite, when not 
only tiu~ stin~ing ~;ulphureous odor of toe smoke, but also the red tint of the a.sh, 
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may be taken as indicative of the extent to vi hich the sulphureous mineral exists

in tlie mass. In burning the sulphur is driven off, while iron lemains behind

ra that condition (peroxide) in whichJt exists in red ochre or in Yenitian Kod.

Ifthe ash is white, yellowish-while, greenish, or gi ay (as is the case in most of

the lignites of Mississippi" which 1 have tested in this respect), or only slightly

reddish, it may be taken as a proof that therais not enough of ihe minefal to

injure the equality of the fuel, either as to solidity or for other purjLCS.s to which

it is applicable.

266. I ought to mention, in conneeiion with this subject, a simple methcd by

wlrch Ii oh .Pyrites, or sulphuret of iron, can always le distinguished fiÂ« m any

of the metallic ores for which it is so .frequently mistaken. A iuost all the tales,

of mines or minerals discovered in this State, have started from the discovery

of lumps of this mineral, which most frequently occurs within the lignitip

formations of North Mississippi, loth .tertiary and cretaceous. The trial usu-

ally given it by persons in the country, is melting it down in an iron .'-poon in

a blacksmith's forgeâ€”adding to it as "fluxes,'' not unfrequently, sui stances

which, I ke blue and white vitriol, sugar of lead, etc., themselves contain other

metajs; these, uniting with the sulphuret of iron, foim metallic locking lumps

when melted down in the high heat of a forge. . Even the pyrites by itself

however, when melted in this way, will produce a regulus, which is variously

claimed as being zinc, brass, tin, silver, etc., according to the fancy of the discov-

erer. The high heat used in this process, or the addition of fluxes of any kind,

or both, serve only as hindrances in arriving at any definite result; but by

attending strictly to the following directions, a certain, and in this State, &n

unvarying result will be obtained with all the deceptive yellow, metallic-look-

ing ores found in our formations: <

257. Let the mineral be powdered, under a hammer or in a mortar, as fine as

may I eâ€”at least as fire as rifle powder, but finer whenever possible. Then let

a small quantity of this powderâ€”not more than three or four thimblefulsâ€”be

spread thinly <;n a clean ircn shovel, and heat the shovel to rednessâ€”but by no

mei,.ns higher, in an open fh e, without bel ows or fan. 1 he mineral will turn black,

and then ii.flame^nd bum with a blue, sulphur flame, the odor of whose fumes

will Le readily rec< gnized. Let the flame burn off quietly, without raising the

fire; w hen it lias nearly or entirely goneâ€”after the lapse of twenty minutes or

half an Louiâ€”stir the powder about on the shovel with a stick; crush it if it

has baked together (which it will do if the heat has been too high at first), for

which purpose the shovel may at any time be removed hem, the fire, without

in any manner endangering the result. The powder having been again spread

cn the shovel alter fining, roast it for a while as before, until every ti ace'of

flame is gone. '1 he stirring and. roasting may then be repeated, and the heat

raised to a full ledâ€”though this generally will not Lenece^arv; for if,.after the

second roasting, the shovel be icmoved hem the fire, ihe powder will at hist

appear LI; ck, but on co< ling will tuin redâ€”the shade varying a little i;ccoiding

to the purity of the mineial and the heat employed, lut always bitwecn that of

a Laid-Luiiit brick and Yenithm lied; if the mil oral ht s not Lien finely pow-

deied, the tint may he made plainer by crushing the grains with a hammer; and

if the icasting h.-s hem imperfect, the interior poiton of such grains may still

be Llack or Li own; Lut if rosisted again, will alho turn led.

'i he ied powder is simply red ochie; it contains no metal but iron, which, in

the natural mineral, was combined with sulphur.

268. 'J here is another, Lut somen hat slower prccess, by which pyrites may,

readily be lecognised by any one. Powder the.mineial as lefbre, put the jow-

der on a plat -, u.oisten it all over with water, and keep it moist for a few

days, in a moderately \vaim placeâ€”say on the mantel. 'J he powder will very

Boon taste of copperas, which may also be seen on the sides of the plate; and a

piece of tan-ton k (bli.tk Cak or Bhu'k Jtck is Lest) will rapidly tuinbaie aLd

black, when laid on the powder well wetted
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may be taken aR indioath·e of the ~xtent to "hich th_~ su1phureous mineral exists 
in the m~. ln. bm'niug- the· sul(,hur is diiven ~fi~ while ir~m 1emains. behir:d 
in tb~!- t·ondition (pei·oxide) in whi<;ldt exif'ts in red-odu:e or in Venitiau Hc,d. 
Jl'the ash is White_, ydlowil;b-white, greenish, or..gn1y (as is the C'llSC in most of 
tbe lismites of Mi:;;sil'sippr which I have tested in this ref'pect); or only sliglJt]y 
redd:sh, it may be,t.aken as a proOf that there. is pot eJ,ough of 1hc mineial to 
mj ure the q-u~:tlity of the fuel, cilher a,.s to solidity orfor other pur1-os-s tow hich 
it· is applicable~ . · . . · 

256. I ought' to mention, in conneet:on with this ;Subject, a simple methcd by 
wb ch l10n Pyrites, or sulrhuret of iron, c;m ah\·ays le dis:inguishl·d fH many 
of the metallic ores lor winch it ~s ~o fiequently m]staken. A iiJost all the t:ile~, 
of uiines or minerals dit'CO\'ered in this Stute1 hHe star·ted .lrom the di:.;c{JV~ry 
of ,lumps of tl1is . mineral, which most frequently occurs within the lign:t:c 
formations of North Mif:si~sippi, l.Qth tertiary and crt'taccous. 'l'he trial usu
.ally' given it by persons in the country, is melting it down in an iron 1-poon in 
a. blacksmith's fol'ge-adding to it :Is "flu.xes,:• r;ot unlrequcntly, sulstancee 
whic~, lke blue and white ,·itriol, sugar of lead, etc., themselves contain other 
tnt'taJs; these, uniting with. the sulphuret of iron, f01 m liJetallic kol•ing ltm1ps 
when meltt>d down in the high heat of a forge. _ Even the pyrites by iU:e!~ 
however, when melted in this waJ', will produce a regulus, ~vhich is variou!ily 
daimed as being zinc, bras~, tin, silver, etc., according to the fancy of the discov
erer. 'fhe high heat used in this process, or the addition of flu.xes of any kind. 
or both, se1ve only as hindrances ]n arriving at any definite result; ·but by 
atte11ding str2dly to the following directior.s, a certain, and in this State, &n 

unva1·yi•ng re:,mlt will be obtained with all the deceptive yellow, mctallic-look-
ivg ores found in our loi'matiOl)S : . 

~57. Let the mineral bt> powdered, under a h~tmmcr or in a n:ortar, a.s fine as 
may I e-:1t le:u;t 11s f;ir·e as ritle powder, _but tiner whe11evcr possible. 'I hen let 
a s'mall guantity of this powdt'r--'-not more than thre_e odour thimblefuls-be 
Epnad thiuly c;n a clean il'(;n ~hovel, and heat the shovel to reduess-but by no 
'Di&n8· higlm·, in an open fh e, without bd ows or fan. '1 be mineral will tum black, 
and 1 heu id1:,me pnd t,ul n with a Lluc, sulphur flame, the odor of whose fumes 
"·ill l.c readily recc guized. Lt:t the flame Lurn off quietly, witlwut 1·at'sing the 
fire; '\ llln it l1as tu~arly or entirely gone-after the lapse .of twenty l.ninutes or 
balf an l,oul-:;tir the. ~:owder about on the shovel with a st:ck; cruf'h it if it 
bas ~ketl tHgether (wb1ch it wiiJ do if the heat has been t<'O high at first), for 
"l\·h:ch ~urpu;e the lihu,·el may at any time be removed hem, the fire, without 
in ;Illy mm.ucr cndangeling the nsult. 'Jbc fO\nler havi11g been again spread 
em the ~ht.nl after :-lining, wast it for a while as Lefore, until cv~.:1y t1ace1of 
1lame is gone. 'J he stining 11r.d roast]ng may then~be repeated, :md the beat 
rai:o~cd to a full1ed-thiugh this gera·rally will not le ncceHar_v; tor ir;_11ftn the 
~e<:Clnd roat-:t'ng, the shuHl l:!e 1emon~d !10m the fire, lhc rcwdcr will at ihst 
antal' LJ; lk, l.n:t Oil CO« Lng will lUI n ICC-the i:'hade varyillg II little tCCOJding 
t.; the purity of the minewl and the Ill' at unploycd, 1 ut :dways Ll tween that of 
a hal d- LUll It Lr:d, :ual v cniti<lll Hl'd; if tJ.c mil era! h; s )l(Jt Ll en i:ncly l·l w
dt:i ~d, the t:nt u.ay lm mad!! pla:ncr by crushing the gmins with a lwmmer; and 
if tbc 1 t:a::-L11g h; s Lc< n im}Jerft'ct, the inter:o1· p111 ton of su:h gi·a.:m; may still 
be Llatk , ,,. LIO\\ u; lut if Jom.;tcd aguin, ln1l1.1J~o tmn 1e1l. 

'j he. 1 ~.:u p()wde1· is :;imply red oclu c; it <:Oil! ains nu metal but iron, w hic::b, in 
the J:atun1.1 mineral, was combined with snlphUJ·. 

:0::58. '1 here i:-: aJ:otlwr, Lut_ scmew hut 1-il~wer prrccl'l'l, by which pyrites m~y 
reat~:ly Lc H·cogniseu Ly UllJ one. I'owdcr tLe .minmal :is lc!ore, put the low
dl·I; on a plat·,. 9J.o1"aten it all o~'9l' with water, aud keep it lLlJII:it I11J" a few 
day!', in :\ wodtiratdy waxm place-S'ay on thl1 malltel. 'J be powder will \'ery 
5(..011 taste of tOJlpen:s, \Yl1ich may also be Been on the side~ of t.he plate; and a 
piece of tan-bi•l k {hh.tk Oak ~r lHa• k J::.(;k is Lest) will rl!pidJy .luw b,ue aLd 
bla~k, when laid em the pow®r well wetted. · \ . 
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Even large p:eees of the pyrites generally will, in course of time, undergo the

earn? changeâ€”will burst open and generally crumble into a powder consisting

ehieflj of copperas. This change takes place rapidly when the mineral is car-

ried in th3 pocket, the cloth of which it will soon corrode.

259. I have stated above, that good lignites are applicable to

most of the purposes subserved by bituminous coal, except (in most

cases at least) coking (T2.V2). It cannot, however, any more than

the latter, be used in the place of wood charcoal, unless previously

carbonized. It has been usual, in this State, in neighborhoods

where lignite was discovered, to test its usefulness by trying it in

the forge, instead of charcoal, and as might be expected, the results

have been unfavorable. But the fault was with the experimenters,

for the best bituminous coal is well known to be entirely unsuited

to the blacksmith's use, unless when mixe(/, in small quantities with

charcoal. Thus applied, good lignite will be found to answer the

Â»ame purpose; it cannot, however, be expected to perform what

even bituminous coal will not. But for boiler fires, grates, stoves,

furnaces, etc., good lignite is found to be little inferior to stone

coal; compact varieties resembling the latter, are very well suited

also to the manufacture of illuminating gas, and yield a coke suit-

able to all purposes where it is not subject to much pressure, or

lonsr transportation.

260. It requires indeed, but very little foresight to appreciate the importance

ef these deposits for the industrial development of the States It is true that

thus far^ taking it as a whole, firewood has been abundant, ana will be for some

time to come, so long at least as manufacturers shall employ, as they do at pres-

ent, but a very small part of the productive capital of the State. Should this

eondhVon of things change, however (towards which there is now a decided

tendency), the call for fuel less costly in its transportationâ€”the distance of

which, in the case of wood, will rapidly increaseâ€”would soon put these beds of

brown coal into requisition. But even as it is, fuel is already becoming expen-

sive in some districts, by the increasing distance from the forest, and Western

eoal, so largely used in the navigation of the Mississippi river, is being bought

sit enormous rates in our towns, in order to be enabled to replace the open fire-

place by iron grates, or coal stoves. There is no reason, save prejudice, why

the native lignites shÂ« uld not be used in the sime way; It is needless, how-

ever, to expatiate on the importance to any SUtej of possessing inexhaustible

beds of a fuel little inferior to bituminous coal. Common sense, as well as the

sad experience of older State-, teaches phinly how little reliance can be placed

on a permanent supply of timber and fire-wood in any well settled district,

under the destructive and improvident management of this portion of the

national wealth, under which our forests dwindle at an alarming rate, so as even

to affect seriously the climates and mateorologicil phenomena. The increasing

floods, not only of the smiller streamy but ol the mighty Mississippi itself, tell

as plain a tale as statistical data would mike it, of the destructive sway of the

axe. The, forests of Mississippi are fist sharing the fate of their brethren in the

older States, and the years may be counted after the lapse of which she must

draw for her fuel on the coil-tieids of other States, unless she should think it

a wiser policy to avail herself of her own.

Lol, Localities of Lit guile Btds.â€”l shall now give in brief a list

of the localities where, thus far, lignite bndsof practical importance

have been observed by myself or others; witli>uch observations as

may tend to. give some light to, the miner, on their quality and

availability.'
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_Even large p:eces of tho pyrites gene~lly wilJ; in course of time, undergo the 
llf\m3 cha.n,7e-will burst open anJ genemlly crumble into a powder c11nsi.-1tin~ 

. ehie~y of ~oppera.S . . This change ~akes_ place .r.Lpidly when the mineral is car~. 
riel ii1 lh3 pocket, the cloth of which it will soon corrode. . · . 

:.!Ml. I have statcu ubove, that go<)d lignile3 ure applic::tble to 
most of the fllll'po3cs sulJ.;ernd by bitnmin(iu3 eoal 1 except (in mn:.1t 
cmms at least) coking (,2;)~). It cannot; howeru, :my mo1·e thnn 
the Iutter. be U:3Cd in the place Of wuotL dwrtoul, unlc~:-: prc\·iously 
earhonize~l· It haR heen tt:'nal, in thi:-1 ~tate. in neighborlu.,ods 
where lignite wa~ discovcl"Crl, to test).ts u:.:efuliless l1y tJ·ying it in 
theforgt!, instead of chal'coal, and as might he expected. the results· 
have heen -uufaYot·aule. But the :fnult was with the C'Xp<'rimcnter:<, 
for the be~t bituminous coal is well known to be entirely unf-:uitcd 
to the blacksmith's U::lC', unlP-s8 when m.ixerl. in small qu(/nWi,.,s wdh 
cha1·coal . . 1'hu; applied, good lignite will be found to answer tho 
uame purpose; it . eannot, howe,·er, be exrccted to pcl'lo1·m what 
even bitumin-ous coal will not. But fot· boilct· fire~, grates~ stnve~, 
furnaces, etc., good lignite is found to bq little inferior to !:'tone 
coal; compa-ct val'ietie~ resetubling the lattcr, .a1·e V<.>l'y well suit<'d 
also ~o the manufactm·e of illuminating goa~, an<l yield a coke suit
able to all purposes where it is not sulucct to much pressure, or 
long- trnnsport~tion. · 

260. It requires indeed, but very little foresight to appreciate the importance 
or these deposits for tho industrial de-.:elopment of the Stat11 It is true that 
ihus far1 taking it as a wlwle, firewood haH ·been abundant, and will be for some 
•ime to come,. so long at least as manufacturers shall employ, as they do at pres
ent, but a very small part of the productive mpit,a.l of the State. · Ahould this 
eondit'on of things change, however (toward..; \vhich there i.-. now a dt>cided 
tendency), the· call for fuel less costly in i_ts transportat;on-the di_stance of 
which, in the case of wood, will rapidy increase-would $oon put these bed:-~ of 
brown coal into requisition. B4t even as it is, fuel i~ already becoming e"pen
live in some districts, by the increasing distance from the forest, and western 
eool, so larg~iy used in the navigation of the Mississippi river, is being bought 
at enormous rates in our to\vns, ·in order to be enabl~<l to replace the op(m fire
place. by iron gJ;att-s, or coal stoves. 'Jhereli no rea.Son, save prt:iud:ce, why 
~he nati-ve lignites sh• ·uld not be used in the s·1me way; lt iR needl~ss, how
ev~r, to expatiate on the importance to any State, of possessing inexhaustible 
beds ~f a fuel little inferior to bituminous coal. Common scnf-'c, a~ Wt:ll as the 
aid .experience of older State~. teaches phinly how little reliance can be placed 
Qn a. p~hn:uient supply of timber and tire-woo:l in imy well settled di:<~rict~ 
unJer the destructive and improvident management of this portion of the 
n)\tion-il \Vealth, under whieh our rorests dwindle at an al<lrm:ng rate, so :~seven 
to n.tti.let seriouslx the climates and m::Jteorologic ll phenomena. The increasi-ng 
&od:-~, not' only of the smtller stre1m-:, but of the miJhty Mi~sissippi it,;elf, tell 
as plain a tale as l'ltatist:cal uat:t woul.t JD tke it, of the destructive sway of the 
axe. 'l'he. fore..;ts of Mis.:~i~slppi are f,st sh:1rin6 the fll.tc of their Lrethr;.!n in tho 
ohler S~tel:', and the years m1.y be counted after the lapse of which she mu,;t 
di"l\IV for he!" fud on the co tl-tieh.ls of other Bt.:ttes, unless sue should think it 
n. wis::Jr policy to avail herselr of her o\m. 

':.Ill. Lr;(mtities of Liguil~ Bed.~.~ I l':hall now gire in brief a li~t 
of the localit.ic,; where, thus fm·, lignite bPd~ of practieal importance 
ha,·e heen-o:hservcd by rrtrself.or otherH; with .Hlch oltset"\Htions as 
may tend to. give some·. l_ight to . the miner, on their quality aud 
availability. · · 
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In regard to the manner of working these deposits^! ought to say in general,

that the roof of the mines will usually require to be' supported, more or less,

by wood-work; being rarely formed of materials sufficiently rigid to support

themselves when spanning any considerable excavation? in beds of notaole

thickness and solidity, it will be found advantageous to allow a, part of the lig-

nite stratum to remain above, so as to impart additional firmness to the roofâ€”

which, with the aid of pillars left standing on the sides, as practiced in coal

mining, will often enable us to dispense with a considerable part of the wood-

work. In some cases, the outcropping bed may be worked like a quarry, but

more generally, galleries and chambers will be necessaryâ€”driven either from

the hillside or from a shaft. Attention must be given to the ventilation of

these mines, for both the explosive "fire-damp," as well as, more frequently,

the "choke-damp, (which is very commonly perceived at the bottom of wells

sunk in the lignitic formation), are to be looked for in them.

262. In Tippah county, lignite is lound on 8. 29, T. 3, R- 3 B.,

at Squire Street's-. The bed occurs in a ravine, between two steep

hillddes ; its thickness q,nd quality, I have had no opportunity of

observing. It was said to .burn well in the fire-place and forge.

According to Prof . Wailes, a deposit of lignite exists on Snow

Creek, 8. 7, T. 4; R. 1 E., Tippah county, about 7 miles1 S. of Salem.,

According to L. Harper, lignite exists in Marshall and Lafayette

counties, on the Tallahatchie River. I have not, however, myself

observed, or seen any specimens ft om that region, save black lignitic'

clays, with small, seams of lignite. These are abundant in . the

Cornersville region, and is quite likely that lignite beds may exist

there also. Lignite beds probably occur in R. 1 E., TT. 9 and 10,

S. W. Pontotoc, as they do in the adjoining portions of Lafayette,

but I have no definite knowledge of outcrops anywhere in Pontotoc

county.

263. Lignite appears* more or less, all along the Yokeney-Patafa

River, and on many of its tributaries, in Lafayette county.

According to information given to L. Harper by Mr, W. J.

Vineyard, lignite crops out at the spring of Union (Baptist) Church,

S. 1, T. 10, R. 1 W. The bed is said to be 8 feet in'thickness,â€”

The bulk of the specimen in the Survey collection is grayish black,

of a dull fracture, not very hard, easily crushed, and whitish on

the cleavage planes; it contains thin layers, however, of black,

shining "pitch-coal." Burns with a bright flame, and leaves 24.2

per cent, of ash, of a faint reddish-yellow tint.â€”The amount of ash

is large, and if the whole, mass were of the same character (which

is not likely) it would not bear transportation to a great distance.

It is the same bed probably, which is met with in numerous

localities in townships iU, Ranges 1 and 2 W., Lafayette county,

its thickness varying from 5 to 12 feet; there seem to be, however,

several minor beds above it, which were observed by Mr. Ward,

S. 22, T. 10, R. 2 W.â€”one 5 inches, another a foot in thickness.

The main bed crops out in branches in Mr. Ward's neighborhood;

at Mr. Kirkwood?s, S. 26 ?, a stratum 8 leet thick was struck in a

well at 50 feet; at Mr. Greager's, on S. 14, the thickness of the

bed was greater by several feet. It crops out, with a visible
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160 GEOLOGICAL HEPORt. 

In regard to~ the manner of working these 'deposits,_ I m{ght to say in gener~I, .. 
that the roof of the mines will usually require to be·· supported, more or less, 
by wood-work; being rarely formed of materials sufficiently rigid to support 
themselves when spanning any considerable E:lXCavation ~ in beds of notable 
thickness and solidity, it will be found advantageous to allow a. part of the lig
nite stratum to remain above, so as to itnpart additional firmness to the roof
which, with the aid of pillars left standing on the·· sides, as practiced in coal 
mining, will often enable us to dispense with a considerable part of the wood~ 
work. In some cases, the outcro,pping bed may be wOJ'kec;llike a quarry, but 
more generally, galleries and chambers will be necessn.ry_:_driven either from 
the hillside or from a shaft. Attention must be given tq the ventilation of· 
thes~ mines, for both the explosive "fire-damp,'' a·s well as, more frequently, 
the "choke-damp, .(which is very commonly perceived at the bottom of wells 
sunk in the ligniticformation), are to be looked for in them. _ 

2t:U. In Ttppah county, lignite i::; lound on S. 29, T. 3, R. f3 R 1 

.at Squire Street's. The bed occurs in a ravine, between two 'steep 
hilL:ides ; its thickness ~nd quality, I have had no opportunity Qf 
obsening. It was said to hum well in the fiec-place and forge. 

According to Prof. Wailes1 a deposit of ligrrito exists on Snow 
Creek, ti. 7, T. 4; R. 1 E., Tippah county, about 7 niilesS. of Salem .. 

According to L. Harpe1·, lignite exists in Marshall and Lafayette 
counties, on tho Tallahatchie River. I have not, however, myself 
observed, or seen any _specim 'US f'l om that region, save black lignitic · 
clays,· with· small.seams of lignite. These are abundant inthe 
Cornersville region, and is quite likely that lignite beds may exist 
there also. ·Lignite beds probably occm· in R. l E., TT. 9 and 10, 
S. W. Pontotoc, as they do in the adjoining portions of Lafayett~, 
but I have no definite knowledge of outcrops anywhere in Pontotoc 
COUJ?ty. _ 

263. Lignite appears, more or less, all along the Yokeney-Patafa 
River, and on many of its tributariee, in Lafayette COUJ?ty. · 

According to information given to L. Harper by Mr .. W. J. 
Vineyard, lignite crops out at the spring of Union (B:tptist) Oh~rch, 
S. 1, T. 10, R. 1 W. The bed is said to be 8 feet in 'thickness.~ 
The bulk of the specimen in the Survey collection is grayish black, 
of a dull fracture, riot very 'hard, easily crushed, and whitish on 
the cleavage planes ; it contnins thin layers, however, of black. 
shining "pitch-coal." Burns with a bright flame, and leaves ~4 .. 2 
per cent. of ash, of a faint reddish-yellow tint.-The amount of ash 
is large, and if the whole mass were of the same character (which 

· is not likely) it would not bear transportation to a great distance. 
It is the same bed probably, which is met with_in n_umet;ous 

localities·in townships 111, Ranges l and 2 W., Lafayette coullty, 
its thickness varying from fl to 12 feet ; there seem to be, however; 
several minor beds above it, whi~h were observed by Mt·. Ward, 
S. 22, T. 10, R. 2 W.--one 5 inches, another a foot. in thickness.· 
Tbe main bed crops out in branches in Mr. Wa17d's neighb01·hood; 
at Mr. Kirkwood's, S. 26 ?, a stratum 8 ieE)t thick was struck in a· 
well at 50 feet'; at Mr. Greager~s, on S. 14, the thickness of the 
bed was greater. by several feet. It crops out, with a· visible 
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thickness of at least three feet, in ravines and in the bed of Hughes'

Branch, on the edge of Potlockney bottom, on S. 8, near. Mr. S.

Ragland's. Its fracture is dull and earthy ^structure laminated, but

the mass quite solid; it burns easily, with a bright flame.

An air-dried specimen yielded 16.22 per cent, of grayish-white ash ; one dried

-at the boiling point of water, 22.29 per cent, A partial analysis of this ash gave

the following result:

ASH OF LIGNITE FKOM HUGHES' BRANCH.

Insoluble Matter (Sand and Silex) 59.24

Potash trace

Soda 2.52

Lime i 8.88

Magnesia , . .0.73

Oxide of Iron, and Alumina 25.79

Chlorine, Carbonic and Sulphuric Acids, and Loss.. .2,89

100.00

The lignite at this point could be easily worked.

Lower down, a bed of good lignite (thickness not ascertained) crops out in the

bed of the Yockeney River at Price's old mill, S. â€”, T. 9, R. 3 W., (see Sea 20,

TJ172). Still lower down, on Mr. Isaac Taylor's and Z. P. Dew's land, S. 9,

T. 10, R. 3 W., on a branch of the Yockeney River; thickness and position not

known.

Also, on Dr. J. Taylor's land, S. 30, T. 9, R. 3 VV., in the banks of the

Yockeney River; a stratum 2 or 3 feet in thickness, underlaid by blue clay,

which forms the bed of the river, and overlaid by blue sand.

264. In B. Tallabusha, lignite is said to occur in numerous

localities, none of which I have as yet examined. A fine bed is

spoken of as existing on Robt. Thompson's place, 10 miles E. S.E.

of Coffeeville; and another is mentioned by Prof. Wailes, at Me-

Elroy7s mill on Turkey Creek. In N. Calhoun, lignite is very

generally struck in wells, at depths from 20 to 40 feet, but I have

seen no specimens of it. Beds of variable thickness have been

struck in wells, near Sareptaâ€”at Mr. Stacks7, S. 19, T. 11, R. 1

W.; at Mr. Hunter's S. 28, T. 11, R. 1 W., and very generally in

the country between Cowpen and Lucknuck Creeks; in Mr. Ray's

neighborhood, T. 12, E.2 W; it also crops out in the banks of the

Loosha Scoona River, just below Old Town.

At Pittsboro', according to L. Harper, lignite is found in wells at thirty feet,

and sometimes as much as thirty feet in thickness; and a stratum of lignite at

least six feet in thickness, is said by him to crop out about a mile W. of town,

which, from his description, would appear to be similar in quality to that at

Moses Bridges', Choctaw county.

265. In S. Calhoun generally, lignite appears to be quite abund-

ant, according to accounts I have received from inhabitants. The

same appears to be the case in N. E. Choctaw, where the formation

resembles closely that on the Potlockney and Yockeney; a bed of

lignite has been observed in the neighborhood of Bellefontaine,

At Bankston, dark lignitic clay, with a vein of lignite, crops out on

a bluff half a mile S. W. of the place; it seems likely that by bor-

R-ll
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thickness of at least three feet, in ravines and in the bed of Hughes' 
Branch, on the edge of Potlockney bottom, on 8. 8, near. Mr. S. 
Ragland'e. Its fracture is dull and earthy,~structure laminated,. hut 
the mass quite solid; it burns easily, with a bright flame. · 

An air-dried specimen yielded 16.22 per cent. of grayish-white ash ; one dried 
.ut the boiling point of water, 22.29 per cent. A partial analysis of this ash gave 
the following result : · · 

ASH OF LIGNI'l'E PlWl\I HUGHES' BRANCH. 

Insoluble Matter (Sand and Silex) .............. 59.24: 
Potash. . . . . . . . . . . . . . ........................ trace 
Soda ................... ... ............. . .... 2.52 
Lime ....•.................... , ... . ....... . . 8.83 
Magnesia . . ................. · ....... , ........ 0.73 
Oxide of Iron, and Alumina ........ •. ......... 25.79 
Chlorine, Carbonic and Sulphuric Acids, and Loss .•. 2,89 

100.00 
'l'he lignite at this point could be easily worked. 
Lower down, a bed of good lignite (thickness not ascertained) crops out in the 

bed of the Yockeney River at Price's old mill, S. -, T. 9, R. 3 W., (see Secr. 20, 
~172). Still lower down, on Mr. Isaac Taylor's and Z. P. Dew's land, S. 9, 
T. 10, R. 3 W., on a branch of the Yockeney River ; thickness and position not 
known. · · 

Also, on Dr. J. Taylor's land, S. 30, '1'. 9, R. 3 W., in the banks of the 
Yockeney River; a stratum 2 or 3 feet in thickness, underlaid by blue clay, 
which forms the bed of the river, and overlaid by blue sand. 

264. In E. Yallabusha, lignite is said to occur in numerous 
localities, none of which I have as yet examined. A fine bed is 
spoken of as existing on Robt. Thompson's place, 10 miles E. 8. E. 
of Coffeeville ; and another is mentioned by Prof. Wailes, at Mc
Elroy's mill on Turkey Creek. InN . . Calhoun, lignite is very 
generally struck in wells, at depths from 20 to 40 feet, but I have 
seen no spe1:imens of it. Beds of variable thickness have been 
struck in wells, near Sarepta- at Mr. Stacks', S. 19, T. 11, R. 1 
W.; at Mr. Hunter's S. 28, T. 11, R. 1 \V., and very generally in 
the country between Cowpen and Lucknuck Creeks; in Mr. Rais 
neighborhood, T. 12, R. 2 W; it also crops out in the banks of. the 
Loosha Scoona River, just below Old Town. 

At Pittsboro', according to L. Harper, lignite is found in wells at thirty feet, 
and sometimes as much as thirty feet in thickness ; and a stratum of lignite at 
least six feet in thickness, is said by him to crop out about a mile N. W. of town, 
which, from his description, would appear to be similar in quality to that at. 
Moses Bridges', Choctaw county. 

265. InS. Calhoun generally, lignite appears to be quite abund
ant, according to accounts I have received from inhabitants. The 
same appears to be the case inN. E. Choctaw, where the formation 
resembles closely that on the Potlockney and Yockeney ; a bed of 
lignite bas been observed in the neighborhood of Bellefontaine. 
At Bankston, dark lignitic clay, with a .vein of lignite, crops out on 

· a . blutf half a mile S. W. of the place ; ·it seems likely that by bor-
R~l . 
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ing, heavier beds of the same might be struck, since they are very

common further east. Thus, at Moses Bridges' place, S. 33, T. 18,

IL 10 E, a stratum of fine compact lignite crops out ija the bed of

a branch, the thickness exhibited being about 4 feet. The material

is thickly laminated, does not crumble in drying; its fracture, on

which some woody structure is still perceptible, is of a fine, glossy

black, and will barely make a streak on paper. It inflames less

easily than the coals of Lafayette county, burns with a bright

flame, and leaves only 4.'i8 per cent, of light, greenish-yellow ash.

This lignite will serve well most purposes of stone coal; even

coking.

At Mr. Henry Wood s, on S. 2, T. 17, R. 10 E, there is an out-

crop of a stratum of inferior lignite, about 3 feet thick, composed,

it appears, chiefly of small aquatic plants; it therefore crumbles in

drying, and seems also to contain a large amount of ash.

At Black's Wells, S. 23, T. 17, R. 10 E., Choctaw county, a

stratum of lignite of better quality than that at Wood's, and 4

feet in thickness, was struck in a weil at about 45 feet.

266. N. Winston abounds in lignite. It is found in a stratum 4

feet in thickness, in wells near New Prospect P. 0., and E. of the

same on the headwaters of Noxubee, where it crops out abund-

antly in gullied, and is struck in wells N. of Webster. I have had

no opportunity of observing these beds personally, but from the

description given, the lignite appears to be ol excellent quality.

Between Sun Creek and Trim Cane Creek, in Mr. Dillon's neigh-

borhood; on Mr. R. L. Johnson's plantation, on the Houston and

Starkville road, and in S. E. Ocktibbeha, W. of the Flatwoods,

generally, lignite beds seem to exist. Near Louisville, Winston

county, lignite has been struck in numerous wells, at depths between

20 and 40 feet; it also crops out at a spring in the neighborhood.

The thickness of the stratum varies from 2 to 10 feet. In some

portions of thfs bed the woody structure is pretty well preserved,

in others, almost entirely obliterated.

In the eastern counties of the lignite formation, the latter is

popularly termed "black dirt," while the accompanying clays are

usually denominated "blue dirt." If this designation is to be

relied on, lignite must be abundant in S. W. Winston and N.

Neshoba, which regions I have not personally examined. Prof.

Wailes, however, mentions a lignite bed on S. 30, T. 11, R. 12 E.,

Neshoba county.

267. In Kemper county, a lignite bed at least 4 feet thick is

mentioned by L. Harper as occurring a few miles N. W. of BeKalb.

Whether the "black mud" found in wells at Dalevillc, Lauder-

dale county, is lignite or black clay, I have been unable to deter-

mine. True lignite, however, is found at Marion, in wells, and the

section at Spear's Cut -(1179) renders it obvious that a number of

successive strata of lignite-exist in the formation of that region.

Those exhibited in the cut are too thin to be woiked profitably. Since, how-
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ing, heavier beds of the same might be struck, since they are very 
eommon further east. Thus, at Moses !Jridges' place, S. 3a, T. 18, 
R. 10 E, a stratu-m of fine compact lignite crops out in the bed of 
a branch, the thickness exhibited being about 4 feet. The material 
is thickly laminated, does not crumble in drying; its fracture, on 
which some woody structure is still perceptible, is of a fine, glossy 
black, and will barely make a streak on paper. _ It inflames less 
~asily than the coals of Lafayette county, burns with a bright 
Jlame, and leaves only 4.~8 per cent. of light, greenish-yellow ash. 
This lignite will serve well most purposes of stone coal ; even 
eoking. 

At Mr. Henry WoodJs, on 8. 2, T. 17, R. 10 E, there is an out
crop of a stratum of inferior lignite, about 3 feet thick, composed, 
it.appeai's, chiefly of small aquatic plants; it therefore crumbles in 
drsing, and :::eems also to contain a large amount of ash. 

At Black's Wells, S. 23, T. 17, R. 10 E., Choctaw county, a 
stratum of lignite of better quality than that at Wood's, and 4 
feet in thickness, was struck in a well at about 45 feet. 

266. N. Winston abounds in lignite. It is found in a stratum 4 
feet in thickness, in wells near New Prospect P. 0., and E. of the 
.eame on the headwaters. of N oxubee. where it crops- out abund
antly in gullies, and is struck in wells N. of Webster. I have had 
no opportunity of observing these beds personally, but from the 
description given, · the lignite appears to be of excellent quality. 
Between SuR Creek and Trim Cane Creek, in M-r. Dillon's neigh
borhood; on Mr. R. L. Johnson's plantation, on the Houston and 
Starkville road, and in S. E. Ocktibbeha, W. of the Flatwoods, 
general1y, lignite beds seem to exist. Near Ijouisville, Winston 
county, lignite has been struck in numerous 'wells, at depths between 
20 and 40 feet ; it also crops out at a spring in the neighborhood. 
The thickness of the stratum varies from ~ to 10 feet. In some 
portions of thf 'S bed the woody structure is pretty well preserved, 
in others, almo:Jt entirely obliterated. 

In the eastern counties of the lignite formation, the latter is 
popularly termed "black dirt." while the accompanying clays are 
usually denomint=..ted "blue dirt." If this designation is to be 
relied on, lignite must be abundant in S. W. Winston and N. 
Neshoha, whiclt region~ I have not personally examined._ Prof. 
Wailes, however, mentions a lignite bed on S. 30, '1'. 11, R. 12 E., 
Neshoba county. 

267. In Kemper county, a lignite bed at least 4 feet thick is 
mentioned by L. Harper as occurring a few miles N. vV. of Dd{alb. 

Whether the " black mud" found in wells at Daleville, Lauder
dale county, is lignite or black clay, I have been unable to deter· 
mine. True lignite, however, is found at Marion, in wellFl, and the 
s ection at Spear's Cut (, 179) renders it ob\'ious that a number of 
successive stmta of lignitEf,exist in the formation of that region. 

Those exhibited in the cut are too ·thin to be wotked profitably. Since, how .. 
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ever, it is likely that workable deposits will still be found in this region, I have

bestowed some attention on the quality, and determined the amount of ash

contained in a specimen from Spear's Cut. When dry it resembles stone coal

rather than the lignites of Lafayette, burns with a brighter flame, and with a

Strong odor of sulphur; the ash, reddish brown, amounts to 17.28 per cent. It

contains therefore a certain amount of iron pyrites, which is finely diffused

through the mass, but does not cause it to crumble.

268. I have not heard of the occurrence of lignite in Attala, or'

Leake; in Madison county, however, though not outcropping, lig-

nite beds of great thickness have been struck in wells bored by

order of the Rev. J. R. Lambuth, both at Canton and at his resi-

dence, S. 2, T. 7, R. 2 E., near Calhoun Station. At a depth of

375 feet a ledge of rock was penetrated, beneath which, for 46 feet,

the auger brought up lignite, with only an occasional band of clay

(T822).

In Holmes county, and generally along the bluff, from Yazoo to Tunica, lignite

beds seem to appear with frequency; with these, however, I am acquainted

only from hearsay. A bed of lignite, 14 feet thick, inclosed between strata of

f'een clay, is mentioned by L. Harper as occurring on S. 27, T. 9, R. 4 W.,

azoo county, and he states that outcrops of the same occur frequently on the

bluff in Holmes county. In the latter county, there are several deposits which

have been currently spoken of as being of fine quality. One, according to Prof.

Wailes, is on S. 7, T. 14, R. IE., near Tchula Lake; another "on Funnigusha

Creek, to the east of the crossing of the old road near Coconover's old stand."

Other deposits in the same region have been mentioned to me; the stratum

probably underlying an extensive area.

269. I have received specimens of iron pyrites, evidently derived from a

lignite bed, from Carroll county, but have been unable to ascertain the locality,

or particulars.â€”I am not aware, thus far, of the existence of any lignite beds in

W. Yallabusha, although such probably exist on the Yockeney River.

In Panola county, lignite seems to be quite abundant, in the fork

of the Tallahatchie and Yockeney Patafa Rivers, its beds being of

great thickness and fine quality. L. Harper mentions beds of 1&

to 10 feet thickness, and of a glossy conchoidal fracture, as occur-

ring on SS. 8 and 10 (and no doubt on S. 9 also!) T. 10, R. b W.,

and according to information given me by inhabitants, the quality

of the lignite as a fuel has already been satisfactorily tested.

These beds, occurring as they do, close to the line of the Missis-

sippi and Tennessee R. R., in easy communication with the city of

Memphis, afford a fine opportunity for exploitation, if the accounts

given of them be correct.

Lignitic clays are mentioned by L. Harper as occurring on Cold Water River,

but no beds of Lignite seem to exist there.

270. Lignite beds of the later Stages of the Lignitic.â€”The only

available bed of lignite I have observed in the lignitic beds interven-

ing between the Claiborne, and Jackson Group, is that on Suanlovey

Creek at Garlandsville, mentioned above (H i 97). It is of good qual-

ity; about 2 feet of it are visible above the bed of the creek, and

it may be of considerable thickness.â€”The lignitic material occur-

ring at Moody's Branch (1[204, Sec. 29, stratum No. 2) is too earthy

to be available. I have found chunks of good lignite at a sandy

bluff on Pearl River, about one mile (by land) above Jackson; but
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CTer, it is likely that workable deposits will still be found in this region, I have 
tlestowed some attention on the quality, and determined the amount of ash 
contained in a.specimen from Spear's Cut. When dry it resembles stone coal 
rather than the · lignites of Lafayette, burns with a brighter flame, and with a 
atrong odor of sulphur; the ash, reddish brown, amounts to 17.28 per cent. It 
oonta.ins therefore a certain amount of iron pyrites, which is finely diffused 
tbroug4 the mass, but does not cause it to crumble. 

2o8. I have not heard of the occurrence of lignite in Attala, or· 
Leake; in Madison county, however, though not outcropping, lig~ 
nit.e beds of great thickness have been struck in wells bored by 
order of tl:le Rev .• T. R. Lambutb, both at Canton and at his resi
dence, S. 2, T. 7, R. 2 E., near Calhoun Str.tion. At a depth of 
375 feet a ledge of rock was penetrated, beneath which, for 41j feet, 
the auger brought up lignite, with only an occasional band of clay 
(,322). 

In Holmes county, and generally along the bluff, from Yazoo to Tunica, lignite 
beds seem to appear with frequency; with these, however, I am acquainted 
only from hearsay. A bed of li;;nite, 14 feet thick, inclosed between strata of 
green clay, is mentioned by L. Harper as occurring on S. 27, '1'. 9, R. 4 W., 
Yazoo county, and he states that outcrops of the same occur frequently on the 
bluff in Holmes county., In the latter county, there are several deposits which 
have been currently spoken of as being of fine quality. One, according to Prof. 
Wailes, is on S. 7, T. 14, R. IE., near Tchula Lake; another "on Fun'niguEha 
Creek, to the east of the crossing of the old road near Coeonover's old stand!~ 
Other ·deposits in the same region have been mentioned to me ; the stratum 
probably underlying an extensive area. 

269. I have received specimens of iron pyrites, evidently derived from a 
lignite bed, from Carroll county, but have been unable to ascertain the locality, 
or particulars.-I am not aware, thus far, of the existence of any lignite beds in 
W. Yallabusha, although such probably exist on the Yockeney River. 

In I)anola county, lignite seems to be quite abundant, in the fork 
of the Tallahatchie and Y ockeney Patafa Rivers, its beds being of 
great thickness and fine quality. L. Harper mentions beds ot 1& 
to lu-feet thickness, and of a g1ossy conchoidal fl'acture, as occur
ring 011 SS. 8 and 10 (and no doubt on S. 9 also!) T. 10, R. b \V.t 
and according to information given me by inhabitants, the quality 
of the lignite as a fuel has already been satit:factorily tegted. 
These beds, occurring ns they do, close to the line of the Missis
sippi and Tennessee R. R., in easy corr.munication with the eity of 
Memphis, afford a fine opportunity for exploitation, if the accounts 
given of them be correct. 
· Lignitic clays are mentioned by L. Harper as occurring on Cold Water River, 
but no beds of Lignite seem to exist there. 

:no. Lignite beds of' the late1· Stages of the Lignitic.-Tbe only 
available bed of lignite I !Ja,·e obsel'ved in the lignitic beds inten·en
ing between the C/aibO'rm~ and .Jackson Group, is that on Suanlovc.v 
Creek nt Garlandsville, mentioned abo,·e t~r lUi). It is of good qual
ity; about 2 feet of it are vi;.;iulc above t.he bed of the creek, and 
it may be of considerable thickncss.-The lignit.ic matet·ial occur
ring at Moody's Bmnch (lV,2U-t, t5ec. 29, stl'atum No.2) is too earthy 
to be available. I have found chunks of good lignite at a sandy 
bluff on Pearl River, about one mile (by land} above Jackson; but 
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thus far have been unable to ascertain the dimensions of the

bed in place. Between^ the Jackson .and Viclcsburg beds,:the

only deposit I know is that at Vi^Kslitirg (T220). "the

thickness of tie bed, according to Prof. Moore's observations,

does not exceed three feet; yet, from its favorable location on the

banks of the Mississippi River, it might be made available, if it

should prove of good and uniform quality^ Of this, no.fr having

examined the oed, I am unable to judge.â€”On the whole, lignite

is not to be looked for in extensive deposits, on the territory

embraced by the marine calcareous formations, indicated on the

map, by the several shades of blue,

27 L Upper or Southern Lignitic.â€”Lignite deposits are much

less common on the territory of this formation, than on that of

North Mississippi.

I have had no opportunity of examining outcrops .or even specimens of lignite

from these strata. The localities mentioned in ^234, in Hinds and Claiborne;

abed occurring near Judge Cassedy's, Franklin county (T[296 and if.) and

another in W. Lawrence, whose precise location I have been unable to ascer-

tainâ€”are the only instances I know of the occurrence of lignite on the territory

of the Grand Gulf Group.

272. Of the useful Clays of the Lignitic formations, I have

already spoken, as far as may at present be necessary or useful, in

connection with those of the Orange Sand. The variety and

abundance of these materials is very great, and they will no doubt

be appreciated hereafter.

273. It may be proper to mention in this place, some local occurrences of use-

ful deposits of the indurate clay or siliceous claystone, which sometimes, as has

been mentioned. (.TT165), is found associated with,, or rather subordinate to, the

Flatwoods Clay. General^, this rock forms small, irregular, lenticular masses,

or veins, and is often very hard. It seems that in S. E. Tippah, large masses of

this rock have been found, in a locality which I have not ascertained precisely,

by a relative of S. R. Spight, Esq., of Ripley, The rock somewhat resembles,

in color and appearance, lithographic st?ne, for which it was at first mistaken;

it will not, of course, serve the purpose, since it is not attacked by acids. It

assumes a good polish, however, and as it is somewhat variegated, it might sub-

serve ornamental purposes, if found in sufficient quantity.

A similar rock, but a good deal softer, so as to absorb water greedily, has been

found in Choctaw county, on S. 23, T- 18, R 10 E., by Mr. A. J. Worsham. It

attracted attention by the adaptedness of its powder for polishing metals with-

out scratching, even when it had only been scraped off with a knife, without fur-

ther pulverization. The rock would be admirably adapted to hones, but for its

absorbent power, which renders it necessary to saturate the whole slab with

water or oil before using. Varieties of this rock not possessing this fault, may

perhaps be found in the region. It occurs in small slabs or plates, strewed on

the hillsides, where its stratum is, according to description, overlaid by about

twenty feet of sand.

MINERAL FERTILIZERS OF THE TERTIARY FORMATIONS.

274. Ferruginous Greensand of the Claiborne Groupâ€”Shongalo

Greensand*â€”The highly ferruginous sand occurring in the rail-

road cut at Vaiden Station, "near Shongalo, Carroll county, and
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thus far luive been unable to ascertain· the dimensions of the 
bed in pifice. J3etween. the Jii~kson, ::a!}4 ~~iC!csbtirg beds,:.the 
only ·deposit I know 1s that at Yickspl:irg · (,~20.). .r,rhe 
thickne~s of tlie bed, _according to Prof.' Moore's ·obsefvafioiis, 
does not exceed three fee·t ; yet, from its favorable loc~tion on 'the 
banks of the Mississippi River, it might be made available, if it 
should prove of good aad uniform qualitY.r- Of this, not- having 
examined the Jed, I am unable tojudge.~On the whole, lignite 
is not to be looked for in extensive deposits, on the territory 
embraced bv the marine calcareous formations, indicated on the 
map, by the ··t:eve1;al shades of blue. . 

27l. Uppe1· vr Southern L1'gnitic.-Lignite deposits are much 
less common on the territorv of this formation, than on that of 
North Mississippi. · . 

I have had no opportunity of examining outcrops .or even speciniens of lignite 
from these strata. Th~ localities mentioned in ~234, in Hinds and Claiborne ; 
a bed occurring near Judge Cassedy's, Franklin county (~296 and :ff.) and 
another in \V. Lawrence, whose preci'Se location I have been unable to ascer
tain-are the only instances I know of the occurrence of lignite on the territory 
of the Gmncl Gnlf Group. · 

27:2. Of tho nseful Clays of tlie Ligniti t.: formations, I have 
already spoken. a 3 fm· as Jrwy a.t pt"e~eut ho liC'CCSi3ary or nE:eful, in 
eonnection with those of the Oran2.e Sand. The variotv and 
abundance of tl!ese materials is very gi·eat1 and they will no "'doubt 
be appreciated hereafter. 

273. It rna~- be proper to me-ntion in this plac~ , some local occurrences of use
ful deposits of the indurate clay or siliceous claystone, which sometimes, as has 
been mentioned (~165), is found associated with, or rather subordinate to, the 
Flatwoods Clay. Generally, this rock forms small, irregular, lenticulai· masses, 
or veins, and is often very hard. It seems that in S. E. Tippah, large masses of 
this rock have been found, in a locality which I have not ascertaii1ecl precisely, 
by a relative of S. R. Spight, Esq., of Ripley, The rock somewhat resembles, 
in co~or and appearance; lithographic st ~ne, for which it was at fi rst mistaken; 
it will not, of course, serve the purpose, since it is not attacked by acids. It 
assumes a good polish, however, and as it is somewhat variegated, it might sub
serve ornamental put poses, if found in sufficient quantity. 

A similar rock, but a good deal softer, so as to absorb water greedily, has been 
found in Choctaw county, on S. 23, 'f. 18, R. 10 E., by M:r. A. J. Vvorsham. It 
attracted attention by the adaptedness of its powder for polishing metals ·with
out scratching, even when it had only been scraped off' with a knife, without fur
ther pulverization. 'l'he rock would be admirably adapted to hones, but for its 
a-bsorbent power, which renders it necessary to saturate the whole slab :..vith 
water or oil before using. Va-rieties of this rock not possessing this fault, may 
perhaps be found in the region. It occurs in small slabs or plates, strewed on 
the hillsides, where its stratum is, a,ccording to description, OYorlaid by ahon t 
twenty feet of sand. · 

MINERAL FERTILIZERS OF THE TER'l'I 1~RY FORMATIONS. 

27 4. Pen·uginous Greensand of the Ctaibm· ne Group-:-Slwngalo 
Greensand.-The highly ferruginous .sand occurring in the _ rail
road cnt at Vaiden Statioil, ~n ear Shongalo, Ca·-roll county, and 
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SHONGALO GREENSAND.
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also in cuts between that plare and Rockport, com a ins a con-

siderable percentage of greensand grains, sufficient to render it

highly efiBcacious as a manure.

In the two small cuts N. of the deep one exhibiting gray and brown clay

(1T183 ff.), several different materials are exhibited; partly coarse sand, forming

a soft sandstone, containing impressions of sea-shells, partly clayâ€”all deeply

tinged with iron. The greensand grains are apparent throughout the mass, but

most so in the sandy portion, and may be readily observed, especially when the

mass is crushed and washed with water.

The grains are generally about the size of small bird-shot, but

flattened, and of a dark green, in part also of a yellowish-green

tint. Th*1 value of the mass as a manure is precisely in proportion

to the amount of these green grains which it may contain.

An analysis of the soft sandstone in the most southerly of the small cuts

gave the following result:

SHONGALO GREENSAND.

Coarse sand, and insoluble Silica 36.707

Soluble (in NaO, CO2 ) Silica 18.298

Potash 1.604

Soda 0.045

Lime â–  0.166

Magnesia 1.630

Peroxide of Iron, with little Alumina 34.377

Phosphoric Acid trace.

Carbonic Acid 0.129

Water 7.012

99.948

275. Potash and soluble silica are the ingredients which render this material

of value as a manure, and as such, it would probably be suited more especially

to small grainâ€”oats and wheat, and to corn. It will be found beneficial,

however, to almost any crop, and the only precaution which it might be necessary

to observe in its use, would be to avoid applying it to land badly drained, where

the, large amount of iron which this material contains might prove injurious in

wet seasons; and for the same reason, it is not well suited to being composted

with farmyard manure, but ought to be spread on the land either by itself, or

mixed with other mineral manures only. The quantity to be used will vary

greatly with the amount of greensand grains present. In the mass analyzed,

they constitute about one-third by bulk, and of such, dressings of 70 to 100

bushels per acre would no doubt produce an effect lasting for several years;

while mass still richer, such as occurs occasionally, might even be used in the

drill. No overdressing need he feared, so long as the soil to which it is applied

is^well drained. The admixture of some lime, or calcareous marl, would serve

to heighten the effect greatly, and would be likely to prevent, to a considerable

extent, injury which might otherwise happen in ill drained land.

The material may be found, no doubt, in other hills in the neighborhood of

Shongalo; when near the surface, it may be recognized by the dark orange, or

rust color which it imparts to the surface material, while the common surface

loam of the country is of rather a pale yellow tint. The same may be said of N.

E. Holmes, where, between Yaiden and Kockport Station, the ferruginous

greensand appears in the cuts of the railroad.

276. The same material exists in. N. Attala, not only in the

"Red Hills" themselves, whose soil appears to be formed, to a large
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a]~ in cut:-.; between that plrwP aud Rockport, ':o11tains a cou
si~erable pereentage of green~and grain:-, sufiici, ·nt to rt-nder it 
highly efficacious as a manure. 

Iri the two small cuts N. of the deep one exhibiting g,Tay ar.d brown clay 
('lflB3 ff.), several different materials are exhibited; partly coarse sand, forming 
a. ~<?ft sandstone, containing imp1·essions of sea-8hells, partly clay-all deeply 
tinged with iron. 'l'he greensand grains are apparent throughout the mass, but 
~list so in the sandy portion, and may be readily observed, especially when the 
mass is crushed and washed with water. 
, The grains are generally about the size of small bird-sbot, but 

tlattened, and of a dark green. in part also of a yellowish-green 
tint. 1'/z, value of the mass as a mamu·e is precisely in pmportion 
to the amount (1 these gTeen p,Tains which it nwy contain. 

An anaiysis of the soft sa.ndstone in the most southerly of the small cnb; 
g~ve the following result : 

SHONGALO GHEENSANl>. 

Coarse sawl, and itisoluble Silica .................. 36./UI 
Soluble (in NaO, C02 ) Silica .................... 18.298 
Potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.604 
Soda ................. .. ....................... 0.045 
Lin1e ................ · . . . . . . . . . . . . . . . . .. . . . . . . . . 0.166 
l\Iagnesia.......... . ........................... 1.630 
Peroxide of Iron, with little Alumina .............. 34.377 
Phosphoric Acid. . . . . . . . . . . . . . . . . .............. tiaqe. 
Carbonic Acid. . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 0.129 
\Vater .........................................• 7.012 

99.948 
275. Potash and solnble silim are the ingredients which render this material 

of value as a manure, and as such, it would probably be suited more especially 
to small grain-oats and wheat, and to corn. · It will be found beneficial, 
bQwever, to almost any·crop, and the only precaution which it might be necessary 
to observe in its use, would be to avoid applying it to land badly drained, where 
th';\ large a.mount of iron which this material contains might prove injurious in 
wet seasons ; and for the same reason, it is not well suited to being composted 
with farmyard manure, but ought to be spread on the land either by itself, or 
mixed with other mine1·al manures only. The quantity to be used will vary 
greatly with the amount of greensand grains present. In the mass analyzed, 
they constitute about one-third by bulk, and of such, dressings of 70 to 100 
bushels per acre would no doubt produce an effect lasting for several years ; 
while mass still richer, such as occurs occasionally, might even be used in the 
d~ll. No overdressing need be feared, so long as the soil to which it is applied 
is well drained. · The admixture of some lime, or calcareous marl, would serve 
to heighten the effect greatly, and weuld be likely to prevent, to a considerable 
extent, injury which might otherwise happen in ill drained land. 

The material may be found, no doubt, in other hills in the neighborhood of 
Shongalo ; when near the surface, it may be recognized by the dark orange, or 
1·ust color which it imparts to the surface material, while the common surface 
loam of the country is of rather a pale yellow tint. The same may be said of N. 
E. Holmes, where, between Vaiden and Rockport Station, the ferruginous 
greensand appears in the cuts of the railroad. 

276. 'l'be same material exists iri. N. Attala, not only in the 
"Red Hills" themselves, whose soi 1 appears to be formed, to a large 
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extent, of the clayey materials of these strata, but also in the high

hills bordering the Big Black on the south, where it crops out both

on hillsides, as at Kirkwood's Ferry, and in the bluffs of streamsâ€”

always ecntaining more or less of the greensand gtytins (and

impressions of sea-shells--both of which serve to distinguish this

material from the common red sand and brown sandstone of the

hill tops), which are sometimes washed out and accumulated by the

streams in their sand-bars, forming a very eligible manureâ€”as may

be observed on Zilfa andPoukta Creeks.

I have not, as yet, specially examined the deposits of Attala, nor am I aware

how far they extend westward of Shonga'oâ€”as they probably do; they may

generally be looked for wherever the " red hill" soil prevails. N. E. of Shon-

galo, in S. W. Choctaw, these greensand deposits seem to exist likewise; since

it is said that brown sandstone with sea-shells occurs there, and these, so far as

I have seen, are always associated with greensand. The purple tint on the map,

in this region, indicates the probable extent of territory in which these deposits

may be looked for; it is quite likely that they may extend through E. Attala

into S. W. Winston, N. E. Leake, and Neshoba.

'All. Calcareous marls of the Ti'ftiary.â€”These may be looked

for, more or less, in the whole of the territory, covered on the

map by the various shades of blue.

Among the great variety of materials of this kind, forming all degrees of

transitions imaginable, from the one to the other, we may nevertheless distinguish

two chief classes, in an agricultural point of view; to-wit:

1st. The white marls, which consist mainly of carbonate of lime mixed,

mostly with clay, but often also with sand, and containing but small quantities of

other nutritive ingredients of plants; 2d. the greensand marls, in which the

carbonate of lime is accompanied by more or less greensand grains, and more

usually by sand than by clay. The former are to be regarded rather more in

the light of stimulants, the latter, as true, nutritive manures. [See Agricultural

Eeport, General Part.] Both classes of marls appear in each of the three prin-

cipal stages of the marine calcareous Tertiary, and it would seem that one and the

same stratum is sometimes developed in one character, at others, in the other; or

portions of one and the same stratum, in one and the same locality, may contain

these different marls in its several layers. It may be said in general, neverthe-

less, that greensand marls are more abundant in the Jackson Group, than in

either of the others. On account of the great general similarity of these

materials in the several stages, I shall not, however, attempt to describe those

of each separately.

278. Ol the character of the marls of the JacJcson Group in its territory

between the Bluff and Big Black River, I have no knowledge thus far, not having

visited the localities or seen any specimens. It seems likely, however, from

what I have heard of the character of the country, that they are similar to those

of Madison and JfT. Hinds.

At Vicksburg (1F220) we find strata of bluish or greenish green-

sand marl between the ledges of limestone which are quarried in

the N. part of the city; and sometimes, we find the same stratum

composed of soft marl in one locality, and of limestone in another.

The uppermost shell stratum, which appears in the washed gullies near the

summit of the hill S. of the creek, is very sandy, though overlaid by a heavy

yellow loam of a "prairie" character; lower down, however, as in the gully by

the roadside close to the bridge, the blue marl appears rather clayey, its shells

being somewhat less numerous than in the upper stratum. An analysis of a

specimen from this spot, which seemed to be about an average of the Vicksburg

marl, gave the following result:
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extent, of the clayey materials of these strata, but also in the high 
hills bordering the Big Black on the soJ,J.t·h, where it crops out both 
on hill~itles, a~ at Kirkwood's Ferry, and in the bluff~ of streams
always cr ntaining more or less of the guensand l!rQins (and 
impressions of sea-shells-- both of which serve to distinguish this 
mate1·ial fl'orn the common red sand and brown sandstone of the 
hilltop~). wl;ich are sometimes washed out and accumulated by the 
streams in their sand-bars. forming a -rm·y eiigible manure-as may 
be obsel'ved on Zilfa nnd Poukta Creeks. 

I have not, as yet, specially examined the deposits of Attala, nor am I aware 
how far they extend westward of Shonga'o--as they probably do; they may 
gencmlly he looked for wherever the "red hill" soil prevails. N . . E. of Shon
galo, in S. V/. Choctaw, these greensand deposits seem to exist l1kewise ; since 
it is said that brown sandstone with sea-shells occurs there, and these, so far as 
I h~ve seen, are always associated with greensand. 'The purple tinton the map, 
in this region, indicates the probable extent of territory in which these deposits 
may be looked for; it is quite likely that they may extend through E. Atta.la 
into S. W. Winston, N. E. Leake, and Neshoba. 

'1.77. Calca1·,,ous marts cj' the Tt~LiaTy.-These may be looked 
for, m01·e or less, in the whole of the territory. covered on the 
map by the various shades of blue. 

Among the great variety of materials of this kind, forming all degrees of 
transitions imaginable, from the one to the other, we may nevertheless distinguish 
two chief classes, in an agriculturalpointof view; to-wit: 

1st. The white marls, which consist mainly of carbonate of lime mixed, 
mostly with clay, but often also with sand, and containing but small quantities of 
other nutritive ingredients of plants ; 2d. the g1·eensand mnrls, in which the 
carbonate of lime is accompanied by more or less greensand grains, and more 
usually by sand than by clay. The former are to be regarded rather more in 
the light of stimulants, the latter, as true, nutritive manures. [See Agricultural 
Report, General Part.] Both classes of marls appear in each of the three prin
cipal stages of the marine, calcareous Tertiary, and it would seem that one and the 
same stratum is sometimes developed in one character, at others, in the other; or 
portions of one and the same stratum, in one and the same locality, may contain 
these different marls in its several layers. It may be said in general, neverthe
less, that greensand marls are more abundant in the Jackson Group, than · in 
either of the others. On account of the great general similarity of these 
materials in the several stages, I shall not, however, attempt to describe those 
of each separately. 

278. Ot the character of the marls of the Jaclcson Group in its territory 
between the Bluff and Big Black River, I have no knowledge thus fltr, not having 
visited the localities or seen any specimens. It seems likely, however, from 
what I have heard of the character of the country, that they a.re similar to those 
of Madison and N. Hinds. 

At Vicksburg (~r:L20) we find strata of bluish or g reenish green
sand marl between the ledges of limestone which are quarried in 
theN. part of the city; and sometimes, we find the same stratum 
composed of soft marl in one locality, and of lime~tone in another. 

'l'he uppermost shell stratum, which appears in the washed gullies near the 
summit of the hill S. of the creek, is very sandy, though overlaid by a heavy 
yellow loam of a "prairie" character ; lower down, however, as in the gully by 
the roadside close to the bridge, the blue marl uppears rather clayey, its shells 
being somewhat less numerous than in the upper stra.tum. An ftnalysis of a 
specimen from this spot, which seemed to be about an average of the Vicksburg 
marl, gave the following result : 
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VICKSBURa MARL.

Coarse Sand

Clay and fine Sand

Potash

Soda

Lime

Magnesia.?

Peroxide of Iron, and Alumina

Phosphoric Acid.

Carbonic Acid (and Loss)

Water

3700

17.267

0.758

0.283

37.543

2 083

4.722

0.135

30838

2.657

100.000

The % per cent, of Potash which this analysis shows, are present chiefly ia

the shape of greensand grains. It contains, also, a variable amount of iron,

pyrites in minute crystals, for which reason it would be advisable to expose the

marl to the action of the air for some time before plowing it under, whereby &

certain amount of Sulphuric Acid will be added to the above ingredients*

Judging by its aspect and fossils, this marl represents correctly that of numeroiK-

other localities, and will be found a highly efficacious manure for almost any

soil. Its low percentage of inert ingredients renders it suitable for transporter-

tion, inasmuch as but a small dressing will be required of this, in comparison

with other marls, in order to secure a fine effect. On light sandy soils, especially

when poor in vegetable matter, 250 to 300 bushels of this marl per acre are as

much, probably, as could be used without fear of overdressing. Being, to &

considerable extent, however, a true manure and not a mere stimulant, muck

smaller dressings will be found beneficial.

279. Most of the marls found in the ravines of the Walnut Hills

in Warren county, are probably similar to that of Vicksburg; as

a general thing, it appears that those occurring highest up are more

sandy than those from the lower portion of the stratum,, and hence,

heavier dressings of these would be required. The shell marl

cropping out at Amsterdam, on the Big Black River ; that overlying

the ledge of rock from beneath which, at Browasville, Hinds

county, the spring issues; the marl found on Jackson's Creek, S.

11, T. 5, R. 4 W.7 that at Stewart's quarry, and the upper strata at

Marshall's quarry, are examples. It is probable that in all these

localities, a richer marl could be found at a lower level, in deep

ravines or on the banks of the creeks; and exposures of these

materials may be looked for, more or less, on the whole territory

colbred bluish-gray on the map. Their great efficiency i.i the im-

provement ol the soils of this region, has been shown by an expcii-

inent made by Mr. Marshall, who has dressed a portion of his land

with a mixture of the (rather inferior) marl occurring between the

ledges of stone at his quarry, and ofiall from his lime-kiln.

The blue limestone at Vicksburg would also, when burnt, form

a valuable manure (TT205).

280. A marl greatly resembling that at Vicksburg, and contain-

ing still less inert matter than the former, though not quite so rich

in greensand grains, occurs in the banks of Pearl River, atByram

Station, on the N. 0., J. & G. N. R. R.; and I know of no locality
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VICKSBURG MARL. 

Coarse Sand; .••.•••.•• ~ • • • • . • • • • • • • • • • • • • • • • • 8 700 
Clay and fine Sand .•..•.••.•...•••••••••••••• , • 17.267 
Potash............ . • . . • • • ... • . • . • • • • • • • • • • • •. 0.75~ 
Soda .•.•.•..•...•••.•...•.•.•••.• , • . • • • • • . . • • (l, '283 
Lime ...•.••..•..••.•.•••••••.••.•.•.•••••..• 37.:>4~ 
Magnesia.. • . • . . • • . . . • . • . • . . . • • . • • . • • • • • • • • . • • • 2 083 
Peroxide of Iron, and Alumina.. . • • . • . • • • • • • . • • • 4. 722 
Phosphoric Acid............................... 0.135 
Carb\lnic Acid (and Loss) ........................ 30.838 

· Water.... . • . • . . . . . . . . . . .• • . • . . • • • • • . . • • • • • • . . . 2.657 

100.000 
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The % per cent. of Potash which this analysis shows, are present chiefly m 
the shape of greensand grains. It contains, also, a variable amount of iron 
pyrites in minute crystals, for which reason it would be advisable to expose the 
marl to the action.of the air for so.me time before plowing it under, whereby a. 
certain amount of Sulphuric Acid will be added to the above ingredients .. 
J ud~ing by its aspect and fossils, this marl represent-; correctly that of numeroUJt 
other localities, and will be found a highly efficacious manure for almost IIDT 

soil. Its low percentage of inert ingredients renders.it suitable for transporta.
tion, inasmuch as but· a small dressing will be require-a of this, in compat:isoa 
with other marls, in order to secure a fine effect. On light sandy soils, espec!ally 
when poor in vegetable matter, 250 to 300 bushels of this ma.rl per acre are &If 
much, probably, as could be used without fear of overdressing. Being, to a.. 
considerable extent, however, a true manure and not a mere stimulant, muda. 
smaller dressings will be found beneficial. 

279. Most of the marls found in the ravines of the Walnut Hills 
in Warren county, are probably similar to that of Vicksburg ; as 
a general thing, it appears that those occurring highest up are more 
sandy than those from the lower portion of the stratum~ and hence, 
heavier dressings of the.se would be required. The shell marl 
cropping out at Amsterdam, on the Big Black River ;that overlying 
the ledge of rock from beneath which, at Brow:-1sville, Hinds 
county, the spring issues; the marl found on ·Jackson's Creek, S. 
11, T. 5, R. 4 W., that at Stewart's quarry, and the upper strata at 
Marshall's quarry, are examples. It is probable that in all these 
localities, a richer marl could be .found at a lower level, in deep 
ravines or on the ban]cs of the creeks ; and exposures of these 
materials may be looked for, more or less, on the whole territory 
colO.red bluish-gray on the map. Their ·great efficiency i.1 the im
provement of the soils of this region, has been shown by an expel i
ment made by Mr. Marshall, who has dr~ssed a portion of his land 
with a mixture of the (rather inferior) marl occurring be: ween the 
ledges of stone at hi~ quarry, and ofall ft·om his lime-kiln. 

'l'he blue limestone at Vicksburg would also, when burnt, form 
a valuable manure (,i05). 

280. A marl greatly resembling that at Vicksburg, and contain
ing still less inert matter than the former, though not quite so rich 
in greensand grains, occurs in the banl\:s of Pearl River, at Byram 
:Station, on theN. 0.~ J. & G. N. R. R.; and I.know of no localiiT 
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better suited to the shipni^fit of these mineral fertilizers, of which

several varieties occur here. The following section will illustrate

titie condition of things at and below the ferry landing, on the

W. bank:

(Sec. 38.)

SECTION OF MAUL STRATA AT BYRAM STATION (COOK'S FERRY)..

FEET

CHARACTER OF STRATA.

NO

6

Calcareous glauconitic sand, bluish, with numerous

shells (Vicksburg age).

3

Gray calcareous clay with detritus of shells.

~2

t t t

t t t

t t t

Bluish marl, with OrUtoides, Ndviculalima> Cras-

satella Mississippiensis, Madrepora Miss,, Lunulites,

Dental. Miss., Area Miss.

1

The following analysis gives the composition of the marl forming the stratum

in the bed of the creek emptying into Pearl River at this point, and also exposed,

Mimei or less, in the river bank itself. It is bluish when wet, but grayish white

when dry; quite soft and easily dug, without hard nodules, and containing a

large amount both of entire shells, and of their detritus.

MARL FROM BYRAM STATION.

Insoluble Matter (chiefly sand) * 12.308

Potash 0.611

Soda 0,179

Lime 43.932

Magnesia 1.658

Peroxide of Iron, and Alumina 2.696

Iron pyrites 1.266

Phosphoric Acid 0.224

Carbonic Acid, and Loss 34.720

Water and Organic Matter 2.396

100.000

The amount of Potash in this marl, it will be perceived, is somewhat less than

in that from Vicksburg, to which on the whole, it bears a great general resem-

blance. It contains, however, a large amount of Phosphoric Acid and of Lime;

the Iron pyrites will render necessary its exposure to the atmosphere before

plowing under.

. The middle stratum (No. 2) is of greatly inferior value, although heretofore,

it has been taken in preference to the others. No. 3, the uppermost, blue sandy

material is similar to the uppermost marl at Vicksburg and Brownsville, and

although containing greensand grains also, its large percentage of inert matte?

would render unprofitable its transportation to any distance ^ although, near at

hand, it might be used with advantage on account of its easy accessibility. It is

this stratum which forms the overhanging bank just below the ferry landing.

Stratum No. 1, which at the mouth of the creek is visible only at low water,

is found at a higher level some distance above, near the bend, and is there 9 to

12 feet thick.

The profile occurring about half a mile above the ferry, has been
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better suited to the shipment of th~se mineral fertilizers, of which 
several varieties occur here. The following section will illustrate 
the condition of things at a.nd below the ferry landing, on the· 
lf. bank: 

(Seq. 38.) 

SEC'riON OF MARL S'fRATA AT BYRAM S'l'ATION (COO<K:'S l!,ERRY) .. 

- - ----- -. _[_!~T I_ _ __ _ _c_H_A_R_A_C_T_ER_ O_F_ST_R __ A_T_A_·. ---·----~ 

() Calcareous glauconitic sand, bluish; with numerous 3 -
shells (Vicksburg age). 

I -- --------- - - r f ,% I Gray calcareous clay with d_etritus of shells. I 2 
- y T t --~----- - - ~ Bluish marl, With Orl:dtoiaes, Nav£cula Umu, Oras-

t t t sateZla Mississippiensis, Madrepom M£ss., Lunulites, 1 
__ j _ _ L t_ __ ~- Dental. Miss., A1·ca Miss. 

'}'he following analysis gives the composition of the marl forming the stratum 
jn the bed of the creek emptying into Pearl River at this point, and also exposed, 
:ntore or less, in the river bank itself. It is bluish when wet, but grayish white 
when dry ; quite soft and easily dug, without hard nodules, anrl containing & 

large ::in10nht both of entire shells, anrl of their detritus. 

MARL lt,ROM BYRAM STATION. 

Insulublc Matter (chiefly sand) ....... ! ......... . 
Potash ...... . ..... . ............... . ...... .. . 
Soda . ......... .. ......... •.. . . ... . ... . . ... _ . . . 
Lime ... .. .... . .... .. .... .. ······ · ··········· 
M3eonesia ...................... . .... . ........ . 
Peroxide of Iron, and Alumina ............. . ... . 
Iron pyrites ......................... .. ...... . 
Phosphoric Acid .......................... -. . . . . 
Carbonic. Acid, and Loss ...................... . . 
Water and Organic Matter .. . . ...... ... . . .. .. .. . 

12.308 
0.611 
0.179 

43.932 
1.658 
2.696 
1.266 
0.224 

34.720 
2.396 

100.000 
'I'he amount of Potash in this marl, it will be perceived, is somewhat less than 

in, that from Vicksburg, to which on the whole, it bears a great general resem
b18nce. It contains, however, a large amount of Phosphoric Acid and of Lime ; 
the Iron pyrites will render necessary its exposure to the atmosphere before 
plowing under. · 

. The middle stratum (No. 2) is of greatly inferior value, although heretofore, 
it has been taken in preference to the others. No. 3, the uppermost, blue sandy 
material is similar to the uppermost marl at Vicksburg and Brownsville; an.d 
although containing greensand grains also, its large percentage of inert _mattet 
would render unprofitable its transportation to any distance ;. although, near at 
hand, it might be used with advantage on account of its easy accessibility. !tis . 
this. stratum which forms the overhanging bank just })elow the -ferry landing~ 

Stratum No. 1, which at the mouth of the creek .is visible only at low water, 
:i$ folUld at a higher level some distance al!love, near the bend, and is there 9 to 
12 feet thick. 

The profile occurring about half a mile above the ferry, has been 
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MARLS OP HINDS AND MADTSON.

given above (^Ti2;'Â».) Most of the marl is of a quality similar to

that of stratum No. 1 at the ferry; some portions (asfor instance*

]Sfo. 3) are more sandy, and contain very large and numerous grains

*)f greensand.

The marl could not of course be profitably obtained here unless in quarrying

the rock; but other bluffs containing no rock are said to occur above, and may

be looked for all the way between Byram and Jackson, on the river banks. I

have not as yet specially examined that portion of the river. ISTo marl is found,

however, more than three miles below Byram.

The great abundance and fine quality of the Byram marl,

together with its easy accessibility both by water and rail, render

these beds of much more than local importance.

281. We now turn to the marls of N. Hinds, and Madison,

which differ considerably, both in their aspect and chemical com-

position, from those just described.

-The materials mentioned above (^[202 and ff.) as occurring in the cuts near

Canton and Calhoun Station, represent pretty correctly all those I have seen N".

of Jackson. They are generally very clayeyâ€”so much so, that they are com-

monly styled "soapstone" by the people. In many instances, these clays would

hardly be distinguished by the eye alone, from the fat, blue or yellowish, lamina-

ted clays, or "blue dirt," of the Lignitic formation, further N.; yet generally,

whitish specks, either of carbonate or sulphate of lime, or both, can be detected

in them, and where they touch the surface loam, its peculiar greenish, waxen tint

betrays the limy nature of the material. Besides, a drop of strong vinegar, or

muriatic acid, will always cause more or less effervescence or "boiling," the

greater or less violence of which serves to indicate, in some degree, the amount

of lime present.

The massy '("joint") clays with only occasional calcareous veins,

which generally are nearest the surface and contain no fossils (in

cuts N. of Canton, and No. 2 of Sec. 26, T203), would rarely be

applicable to any useful purpose in agriculture. Not so, however,

with those which, though otherwise often greatly resembling the

others, possess a laminated structure or cleavage (uco?ne off in

flakes"), and contain fossils; such as, for instance, No. 1 of' Sec.

26? near Calhoun Station, in which the large bones were found;

and the material occurring in the washes by the roadside, between

Hanging Moss Creek and Jackson, in which numerous oysters

occur.

The material is exceedingly variable ; at times it is a hard gray clay, difficult

to cut with the knife when drv, but exceedingly tenacious when wet; when

this is the case, oysters are the only shells to be found in it, and it could serve

for agricultural purposes only in exceptional cases, though by no means difficult

to pulverize. On the contrary, if a piece be exposed to the sun while wet, it

speedily shrinks and cracks in all directions, and is soon reduced to a pile of

small crumbs, which the next rain melts down into a plastic mass; and if this

happen to take place on a slant, a strong rain brings down torrents of mud. It

is in this manner that many of the E. R. cuts between Canton and Jackson give

continual trouble, and are rajpidly widening (if203).

282. From these stiff calcareous clays, containing from twelve to

20 per cent, of carbonate of lime, there is every degree of transi-

tion into the yellowish marlstone of the McNutt Hills, with 60 to

$0 per cent, of the carbonate; the intermediate stages being soft,
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MARLS OF HINDR A~D ~IADTSO~. 

gi:ven above (-J:.-2:'..) Most of the marl is of a quality simihn· to 
t~at of slratum No. I at the ferry ; some portions (asfor instance, 
No. 3) are more sandy, and contain vel'y large and numerous grains 
'Of. greensand. 

The marl could not of course be profitably obtained here unless in quarrying 
the rock; but other bluffs containing no rock are said to occur above, and may 
htdooked for ~ll the way between Byram and' Jackson, on the river banks. I 
haJve not as yet specially examined that portion of the river. No marl is found, 
however, more than three miles below Byram. 

The great abundance and fine quality of the Byram marl, 
together with its easy--acces~ibility both by water and rail, render 
thesec beds of much more than local importance. 

281. \Ve now turn to the marls of N. Hinds. and Madison, 
which differ considerably, both in their aspect and chemical com~ 
positio[\, from those just described. 

-The materials 1~1entioned above ('lf202 and ff.) as occurring in the cuts near 
Canton and Calhoun Station, represent pretty correctly all those I have seen N. 
of Jackson. They are generally very clayey-so much so, that they are com
monly styled ''soapstone" by the people. In many instances, these Clays would 
hardly be distingq!shed by the eye alone, from the fat, blue or yellowish,_ lamina
ted clays, or "bh1e dirt," of the Lignitic formation, further N. ; yet generally, 
whitish specks, either of carbonate or sulphate of lime, or both, can be detected 
in them, and where they touch the surface loam, its peculiar greenish, waxen tint 
betrays the limy nature of the material. Besides; a drop of strong vinegar, or 
muriatic acid, will always cause more or less effervescence or "boiling," the 
greater or less violence of which serves to indicate, in some degree, tbe amount 
of lime present. 

The massy ("joint'') clays with only occasional calcareous Yeins, 
which generally are i1earest the suriace and contain no fossils (in 
cuts N. of Canton, and No. 2 of Sec. 26, ~203), would rarely be 
applicable to any useful purpose in agriculture. Nut so, however, 
with those which, though otherwise often. greatly resembling the 
others, possess a laminated structure or cleavage. ("cmne o.ff in 
flakes"), and contain fossils i such as, for instance, No. 1 of Sec. 
·26~ near Calhoun . Station, in which the large bones were found ; 
and the material' occurring in the washes by the roadside, between 
Hanging Moss Creek and Jackson, in which numerous oysters 
occur. 

The material is exceedingly variable ; at times it is a hard gray clay, difficult 
to cut with the knife when dry, but exceedingly tenacious when wet; when 
this is the case, oysters are the only shells to be found in it, and it could serve 
for agricultural-purposes only in exceptional cases, though by no means difficult 
to pulverize. On the contrary, if a piece be exposed to the sun while wet, it 
speedily shrinks and cracks in all directions, and is soon reduced to a pile of 
small crumbs, which the next rain melts down into a plastic mass ; and if this 
happen to take place on a slant, a strong rain brings down torrents of mud. It 
is in this manner that many of the R. R. cuts between Canton and Jackson give 
continual trouble, and are mpidly widening ('lf203). 

282. From these stiff calcareous clays, containing from twelve to 
20 per cent. of carbonate of lime, there is every degree of transi
tion into the yellowish marlstone of the MeN utt Hills, with 60 to 
-80 per cent. of the carbonate; the intermediate stages being soft, 
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yellowish marls, somewhat chalky to the touch, without any visible

grains of greensand, and with casts only of small shells, which are

generally of a rust color, and form a very convenient criterion of

the quality of the marl ; for the more of these rust-colored casts of

shells it contains, the smaller, generally speaking, appears to be

its percentage of inert matter, and the better, of course, its adap-

tation to agricultural purposesâ€”all of which may be studied to

advantage in the oft-named cuts S. of Calhoun Station, and in most

of the cisterns dug between Canton and Jackson.

The only complete analysis I have as yet made of any marl of this character,

refers to a specimen from the outcrop at Moody's Branch, at the foot of the

McNutt Hills, N. E. of Jackson (1T204, Sec. 27); taken from stratum No. 6 of

the section quoted. It is yellowish-white, rather loose and porous, contains

little sand and but a few fossilsâ€”part of which, however, at this locality, retain

their shells.

The amount of Potash in this marl, it will be perceived, is much smaller than

in the greensand mxrls previously noticed; but it contains a large amount,

compiratively, of Ptnsphoric Acid, and as it is, is a V3ry eligible fertilizer,

though not so much a nutritive manure as those before mentioned.

283. I have determined, indirectly, the amount of lime contained in two other

specimens, fair representatives of the marls of Madison and N. Hinds. One is

a yellowish, calcareous clay, splitting in <lflakes," quite hard to cut when dry,

containing some large oysters, but no small shells, and occasional crystals of

gypsum ; forms a plastic paste when wetted. Taken from a gully in the road-

side, 3 miles N. of Jackson. It effervesces weakly with acid, and the determi-

nation gave:

Carbonate of Lime v. 17.471 per cent.

(or, pure Lime 9.804)

Another specimen, i aken from a bluff in Mr. Langley's field, near Jackson.

Light yellow, cleaving rather irregularly; feels chalky, and exhibits rusty casts

of small shells; determination gave:

Carbonate ot Lime 62.780 per cent.

(or, pure Lime _... 35.230)

This marl is probably quite similar in composition to that of Moody's Branch

(see above), but is richer in lime. Similar marls may be looked for all over N.

Hinds, and S. Madison, and may very generally be selected to suit the soils,

according to their lightness or heaviness. As they do not seem to contain iron

pyrites, their exposure to the atmosphere previous to plowing under, will only

be necessary in so far as it favors their pulverization. _ _ _

The lower blue strata at Jacksonâ€”(Nos. 4 and 5, Sec. 27, T204)
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yeiiowish marls, somewhat cllalky to the touch, without ·any visible 
gmins of greensand, and with co. st.~ only of small shells,; which are 
generally of a rust color, and form a very convenient. criterion of 
the quality ofthemnrl; for the more of!hcse rust-colored casts of 
s'lells it contains, the smaller, generally speaking, appears to be 
its p€rcentage of inert ma.ttm-, and the better, of course: its adap
tation to agricullnral purposes--all of which may be studied to 
advantage in the oft-named euts S. of Calhoun.Station, and in most 
of the cistern~ dug between Canton and Jackson. . 

The only complete analyl:iis I have as yet made of any marl of this character, 
refers to a specimen from the outcrop at Moody's Branch, at the foot of the 
Mc~utt Hills, N.. E. of Jackso.n (.~204, Sec. 27); taken from stratum No.6 of 
the section quoted. It is yellowish-white, rather loose and porous, contains 
little sand and but a few fossils-part of which, however, at this locality, retain 
their shells. 

MARL FH.OM MOODY'S BRANCH, JACKSON. 

Insoluble Matter (white clay and fine silica) ......... 37 400 
Potash .............................•........... 0 445 
Soda .•........................................ 0.208 
Li1,9e ...••....... : . ........................... 28.821 
Magnesia ...................................... 1.407 
Peroxide oflron, and Alumina ..................... 5.133 
Phosphoric Acid ...•............................. 0.256 
Carbonic Acid, and Loss ......................... 23.084 
Water ................... : ..................... 3.246 

100.000 
The amount of Potash in this marl, it will ba perceived, is much smaller than 

in t':le green3and mwls previou3ly noticed; but it contains a large amount, 
cOtn?lra.tively, of Phnphoric A~id, ani as it is, is a V3ry eligible fertilizer, 
though notso much a nut1·itive manure as those before mentioned. 

283. I have determined, indirectly, the amount of lime contained in two other 
specimens, fair representatives of the marls of Madison and N. Hinds. One is 
a yellowish, calcareous clay, splitting in ''flakes," quite bard to cut when dry, 
containing some large oysters, but no small shells, and occasional crystals of 
gypsum ; forms a plastic paste when wetted. 'l'aken from a gully in the road
side, 3 miles N. of Jackson. It efl'ervesces weakly with acid, and the determi
nation gave : 

Carbonate of Lime ......... . ....... . ........... 17.47 t per cent. 
(or, pure Lime ............................... 9.804) 

Another specimen, laken from a bluff in Mr. Langley's field, near Jackson. 
Light yellow, cleaving rather irregularly ; feels chalky, and exhibits rusty casts 
of small shells ; determination gave : 

Carbonate ot Lime ........................... 62.780 per cent. 
(or, pure Lime .••..•.............•.........•. 35.230) 

'l'his marl is probably quite similar in composition to that of Moody's Branch 
(see :1bove), but is richer in lime. Similar marls may be looked for all over N. 
Hinds,and S. Madison, and may very generally be selected to suit the soils, 
according to their lightness or heaviness. As they do not seem to contain iron 
pyrites, their exposure to the atmosphere previous to plowing under, will only 
be necessary in so far as it favors their pulverization. 

The lower blue strata at Jackson- - (Nos. 4 and 5, Sec. 27, ,-204) 
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which contain the perfect shells, and are exposed under the bridge

on Pearl River, and on Dry Creek near its.mouth, ar^ generally

so sandy, and comparatively poor in lime, that their use for

agricultural purposes would generally be too expensive, unless

they were very near at hand, and it were desired, at the same time,

to remedy extreme heaviness of the soil by the admixture of sand.

The character of this bed, however, is itself somewhat variable, so

that for instance, at its outcrop on the bank of the River near the

end of the road embankment, in Rankin, it is so much less sandy,

and richer in lime and greensand, as to form an eligible manure,

similar in its aspect to the marl of Vicksburg. I have not, however,

as yet analyzed it.

284. With the marls of N. Rankin, and Scott, I am not person-

ally acquainted, except through a specimen furnished by Rev. E. B.

Sims, from a locality near Morton, which resembles that but just

mentioned; and so probably does the marl on Coffeebogue Creek,

mentioned by Prof. Wailes. The marl struck in R. R. cuts on the.

upper Potoc-Chitto, in Newton county, has been mentioned above

(12o7). Marls similar to those of Madison and N. Hinds are

probably, however, the mpst prevalent; at least, we find them of

precisely the same character on the headwaters of Leaf and Strong

Rivers, in S. Scott and N. E. Smithâ€”so much so, that all that has

been said regarding the yellow and white marls of Madison and

N. Hinds, will apply equally to those of the region just mentioned.

The yellow calcareous clay in which the large (Zeuglodon) bones occur, in

Mrs. Nichols* field, and neighborhood (^"207), is identical in almost every

particular with that occurring on the roadside 3 miles N. of Jackson, which

was found to contain 17% per cent, of carbonate of lime, and some gypsum;

materials similar to the marl from Langley's field (see above) occur there also,

and may be distinguished by the same critarion from the clays comparatively

poor in lime. It is probable that greensand marls resembling the lower beds at

Jackson, likewise occur. They should be sought for in the lowest situations

(beds of creeks, etc.), underlying the yellow clay marls.

285. The marls occurring near Brandon (belonging to the

Vicksburg Groupâ€”1218,224, ff.) resemble somewhat, at first sight,

the yellow clay marls just described. But while they coincide with

them in the absence of greensand grains, and consequent poverty

in Potash, they differ essentially in this, that the amount of inert

matter they contain is either very small, or when present consists

of sand instead of clay: besides which, gypsum is entirely absent

from them.

The yellowish-white marls of the neighborhood of Brandon contain much

less sand than from their grittiness to the touch, one would be led to suppose;

the latter circumstance being the effect of the crystalline nature of the calcare-

ous particles. Thus, the rough, yellowish-white, often somewhat indurate marl

occurring at the bluffs in Dr. I. M. Quin's field, 4 miles S, of Brandon, shows

the following composition:
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which contain the perfect shells, and are exposed under the bridge 
on Pearl River, and on Dry Creek near its .mouth, ar~ generally 
so sandy, ·and comparatively poor in lime, that their use for 
agricultural purposes would generally be too expensive, unless 
they were very ncar at hand, and it were desired, nt the sar11e time, 
to remedy extreme heaviness of the soil by the admixture of sand. 
The character of this bed, however, is itself somewhat variable, so 
that for instance, at its outcrop on the bank of the River near the 
end of the road embankment, in Rankin, it is so much le~s sandy, 
and richer in lime and greensand, as to form an eligible manure, 
similar in its aspect to the marl of Vicksbui·g. I haYe not, however, 
as yet analyzed it. · 

~8-1. With the marls of N. Rankin, and Scott, I am not person
ally acqnainted, except through a specimen furnished by Rev. E. B. 
Sims, from a locality near Morton, which resembles that but just 
mentioned; and so prouably does the marl on Coffeebogue Creek, 
mentioned by Prof. Wailes. The marl struck in R.R. cuts on the. 
upper Potoc-Ohitto, in, Newton county, has been mentioned above 
(,-2o7). Marls similar to those of Madison and N. Hinds are 
probably, however, the mpst prevalent; at least, we find them of 
precisely the same· character on the headwaters of Leaf and Strong 
Rivers, in S. Scott and N. E. Smith-so much so, that all that has 
been said regarding the yellow and white mariE:-of Madison and 
N. Hinds, will apply equally to those of the region just mentioned. 

The yellow calcareous clay in which the large (Zeuglorlon) bones occur, in 
Mrs. Nichols' field, and neighborhood (~207), is identical in almost every 
particular with that occurring on the roadside 3 miles N. of Jackson, which 
was found to contain 17~ per 'cent. of carbonate of lime, and some gypsum; 
materials similar to the marl from Langley's field (see above) occur there also, 
and may be distinguished by the same crit~rion from. the clays comparatively 
poor in lime. It is probable that greensand marls resembling the lower beds at 
Jackson, likewise occur. They should be sought for in the lowest situations 
(beds of creeks, etc.), underlying the yellow clay marls. 

2H5. The marls occurring near Brandon (belonging to the 
Vicksburg Group-,-218, 224~ .If.) resemble somewhat, at first sight, 
the yellow clay marls just described. But while they coincide with 
them in the ab~ence of greensand grains, and consequent poverty 
in Potash, they differ essentially in this, that the amount of inert 
matter they eontain: is either very small, or when present consists 
of sand instead of clay ; besides which, gypsum is entirely absent 
from them. 

The yellowish-white marls of the neighborhood of Brandon contain much 
less sand than from their grittiness to the touch, one would be led to suppose; 
the latter circumstance being the effect of the crystall_ine nature of the calcare
ous particles. Thus, ·the rough, yellowish-white, often somewhal indurate marl 
occurring at the bluffs in Dr. I. M. Quin's field, 4 miles S. of Brandon, shows 
the following composition : 
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DK. I. M. QUINTS MABL, RANKIN COUNTY.

Insoluble Matter (sand and fine silica) , i3.074

Potash 0.265

Soda 0.031

Lime 46.222

Magnesia 0.614

v Brown Oxide of Manganese 0.067

Peroxide of Iron, and Alumina 2.722

Phosphoric Acid trace ,

Sulphuric Acid 0.058

Carbonic Acid 34.754

Water.... 2.050

99.857

A determination of the ingredients insoluble in very dilate muriatic acidy

contained in the yellowish-white, soft marl intervening between two limestone

ledges in the "rock cut" of the old â€¢ B. E. track at Yost's Lime-kiln, gave only

6 per cent, of insoluble matter, 2 of which were sharp black sand, the rest a

ferruginous, clayey material. The remaining 94 per cent, may be considered

nearly pure carbonate of lime, corresponding to 52.75 per cent, of pure lime.â€”

The marl used by Mr. A. P. Miller, is of this character.

These marls are therefore to be considered essentially as stimulants, whose

continued application, unaided by other, true manures, would in the end exhaust

the soil. On account of the small amount of inert matter contained in them,

they are equally well suited to sandy and clayey soils; it being recollected,

however, that their great purity renders necessary some caution in their appli-

cation to light soils, in order to avoid overdressing. Thus, on the sandy ridge

soils S. of Brandon, it might hardly be safe to use more than 200 bushels per

acre.

286. Besides these pure, white marls, which are to be looked for

wherever, in that neighborhood, ledges of limestone occur (between

the latter), another material may be obtained, in abundance, above

(i. e. always at a higher level than) the limestone, viz : a yellow

calcareous sand, containing but few entire shells* but many obscure

easts of others; which is seen in the cuts immediately W. and E.

of Brandon Depot.

This material is very variable ; the firmer, the more lime it generally contains.

On account of the large percentage of inert sand contained in it, it would not

pay for transportation to any distance ; but where it is at hand, it would be a

fine material for the improvement of the heavy, cold soils which occur in patches

in that neighborhoodâ€”e. g. at Mr. Jos. Jayne's. For the improvement of hill

lands, where transportation is costly, the pure white marls are, of course, to be

preferred; so also, for composting, de-odorizing, etc.

Outcrops of limestone occur on Richland Creek in several

localities (see below, under Limestones), and they are probably

accompanied by marl. The only marl outcrop on Richland Creek

which I have as yet examined, is at Mr. German Berry's, S. 11, T.

4, R. 2 E., (Monterey P. 0.). The blue calcareous sand, contain-

ing entire shells, is very similar to the uppermost marls at Vicks

burg, at Brownsville, etc., which see.â€”Of the gypseous marls of the

prairies of N. Rankin I shall speak in another place, in connection

with the soil of these prairies (see Agricultural Report).
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DR. I. M. QUIN•S MARL, RANKIN COUNTY. 

insoluble Matter (sand and fine silica) .•.•...•..... i3.074; 
Potash. . . . . . . . . . . . . . . . ................•....... 0.265 
Soda .......•...........................•.......• 0.03~ 
Lime . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . ........... 46.222 
Magnesia ........•.•...........................• 0.614 
Brown Oxide of Manganese ...................... : 0.067 
Peroxide of Iron, and Alumina .................... 2.722 
Phosp)loric Acid . . . . . . . . . . . . . . . . • • . . . . . . . ........ trace 
Sulphuric Acid. . . . . . . . . . . . . .................... 0.058 
Carbonic Acid ................................. 34:.754 
Water .. · ....................................... 2.050 

9U.857 
. A determination of the ingredients insoluble in ve,:y dilute muriatic acid7 

contained in the yellowish-white, soft marl intervening between two limestone 
ledges in the "rock cut" of the old· R. R. track at Y est's Lime-kiln, gave only 

· 6 per cent. of insoluble matter, 2 of whi~;:h were sharp black sand, the rest a 
ferruginous, clayey material. The remaining 94 per cent. may be considered 
nearly pure ~arbouate of lime, corresponding to 52.75 per cent. of pure lime.
rrhe marl used by Mr. A. P. Miller, is of this character. 

The<:e marls are therefore to be considered essentially as stimulants, whose 
('ontinuell.application, unaided by other, true manures, would in the end exhaust 
the soil. On account of the small amount of inert matter contained in them, 
they are equally well suited to sandy and clayey soils ; it being recollected, 
howevet;, that their great purity renders necessary some caution in their appli
cation to light soils, in order to avoid ov&dressing. Thus, on the sandy ridge 
soils S. of Brandon, it might hardly be safe to use more than 200 bushels per 
acre. 

286. Besides these pure, white marls, 'vhiclt arc to he looked for 
wlWI'e1Jer, in tltat neighborhood, ledges of' limestone occur (between 
the latter), another material may be obtained,· in abundance, above 
(i. e. always at a higher level than) the limestone, viz : a yellow. 
calcareous sand, containing but few entire shells, but many obscure 
casts of others; which is seen in the cuts immediately W. and E. 
of Brandon Depot. · 

This material is very variable ; the firmer, the more lime it generally contains. 
On account of the large percentage of inert sand contained in it, it would not 
pay for transportation to any distance ; but where it is at hand, it would be a. 
:fine material for the improvement of the heavy, cold soils which occur in patches 
in that neighborhood-e. g. at Mr~ Jos. Jayne's. For the improvement of hill 
lands, where transportation is costly, the pure white marls are, of course, to be 
preferred ; so also, for composting, de-odorizing, etc. 

Outcrops of limestone occur on Richland Creek in several 
localities (see below, under Limestones), and they are probably 
accompanied by marl. The only marl outcrop on Richland Creek 
which I have as yet exa,rnined, is at :M:r. German Berry's, S. 11, T. 
4, R. 2 E., (Monterey P. 0.). The bl~e calcareous sand, contain
ing entire shells, is very similar to the uppermost marls at Vicks 
burg, at Brownsville, etc., which see.-Of the gypseo·us ma'l'ls of the 
prairies of N. Rankin I shall speak in another place, in connection 
with the soil of these prairies (see Agricultural -Report). 
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287. With the character of the marls in the Polkville region, I

am not acquainted; but from what I have heard, they are similar

in general to those near Brandon.

N. of Ealeigh. Smith county, at Mr. Austin's mill (11227), we

find marls corresponding in every respect to those at and above

Byram, which see (T280) ; though on the whole, perhaps, they are

a little more sandy; in some places they contain a good many

greensand grains. The marl into which the pit for the water

wheel is dug, is rather inferior to that which is found a few hundred

yards lower down, outcropping on Shongalo Creek. Outcrops of

a similar character are said to exist on the Okahay, and on Leaf

Biver; the same .marl could no doubt be found under the ledges

of limestone which come to the surface on the lower slopes of the

ridges falling off towards Shongalo and Bowlands Creek, and may

be looked for on Hatchushe and West Tallahala Creeks, E. of

Raleigh, and S. of the "Hog-wallow prairie'7 region, in wrhich only

the clay marls of the Jackson Group (see above, 1202 and ff.; 282)

are to be looked for.

^88. The latter occur, very characteristically, near Garlandsville,

and generally on the black prairies, or''shell prairie," on both

sides of the Paulding ridge. On the bald prairies S. of Suanlovey

Creek, near Garlandsville^ we find all the several varieties of the

white or yellowish clay marls occurring near Jackson and in the

McNutt Hills -heavy calcareous clays with but a small percentage

of lime, and some gypsum: and soft, easily crushed marls, with

ferruginous casts of shells, resembling those of Moody's Branch and

Langiey's field (see above, 1282. 288), and probably of a similar

composition also. The great sandiness of the ridge soils of this

region would render these clay marls particularly suitable to their

improvement.

Of the marls of S. Jasper, I know nothing personally; they are said to resem-

ble partly those of the Brandon neighborhood, partly the sandy varieties of the

Vicksburg marlâ€”as do those of the same formation in Wayne county. The

country being hilly, they appear only in the deep ravines, and beds of water

courses.

289. In Clarke and Wayne counties, we have a great variety of

mineral fertilizers.

Beginning at the north, we find in the banks of the Chickasaw-

hay River at Enterprise, strata of shell-bearing, calcareous sand,

containing a large amount of greensand grains.

The stratum (Nos. 2 and 3 of Sec. 24, ^190^ ) as exhibited in the town of

Enterprise, is so rich in greensand grains, that notwithstanding its sandiness,

this material would be an eligible manure wherever it is conveniently accessible

and does not require to be hauled to any great distance. It is very likely, how-

ever, that the river bluff below the town, where a large exposure of stratum No.

3 may be looked for, will be found to contain materials of greater purity, which,

for their action as true manures and not mere stimulants, would be of especial

value. Portions of this bed greatly resemble that near Shongalo (1T274 and ff.)

and it is quite likely that the two deposits are connected, in which case, similar

materials might be looked for in R Newton, Leake, and E. Attala. Sim-
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287. With the character of the mads in the Polkville region, I 
am not acquainted ; but from what I have heard, they are similar 
in general to those near Brandon. 
. N. of Raleigh: Smith county, at Mr. Austin's mill (~1227), wo 
find marls corresponding in every respect to those at and above 
Byram, which see (,280) ; though on the whole, perhaps, they are 

., a little more ~andy ; in some places they contain _ a good many 
greensand grains. 'l'he marl into which the pit for- the water 
wheel is dug, is rather inferior to that which is found a few hundred 
yards lo,Yer down, outcropping on Shongalo Creek. Outcrops of 
a similar character are said to exist on the Okahay, and on Leaf 
River ; the same ,mar] could no doubt be found under the ledges 
of limestone which come to the sm{ace on the lower slopes of the 
ridges falling off towards Shongalo and Bowl~nds Creek, and may 
be looked for on Hatchushe and West Tallaha1a Creeks, E. of 
Raleigl1, and ~. of the "Hog-wallow prairie" region, in which only 
the cJay marls of the Jackson Group (see abm-e, fi20:2 and :lf.;-282) 
.are to be looked for. ' 

~88. The latter occt~r, very characteristically~ near Garlandsville, 
and generally on the black prairies, or ashell prairie/' on botl1 
sides of the Paulding ridge. On the bald prairies S. of Suanlovey 
Creek, near Garlandsville; we find all the several Yarieties of the 
white or yellowish clay marls occurring near Jackson and in the 
McNutt Hilis -Leavy calcareous clays with but a. small percentage 
of lime, and some gypsum ; and soft: easily crushed marls, with 
ferruginous ca6tS of shells, rei'embling those of Moody's Branch and 
Langleis field (see above, ,-:28~: 283), and probably of a similar 
composition also .. The great sandiness of the ridge soils of this 
region would render these clay marls particularly suitable to their 
improvement. 

Of tae marls of S. Jasper, I know nothing personally; they are said to resem
ble partly those of the Brandon neighborhood, partly the sandy varieties of the 
Vicksburg marl-as do those of the same formation in Wayne county. The 
country being hilly, they' appear only in the deep ravines, and beds of · water 
courses. 

289. In Clarke and "'ayne countie8, "'i\·e have a great variety of 
mineral fertilizers. 

Beginning at the north, we find in the banks of the Chickasaw
hay River at Eutcrprisc, strata of shell-bearing, calcareous sand, 
containing a large amount of greensand grains. 

The stratum (Nos. 2 and 3 of Sec. 24, -,r190t ) as exhibited -in the town of 
Enterprise, is so rich in greensand grains, tbt notwithstanding its sandiness, 
this material would be an eligible manure wherever it is conveniently accessible 
and does not require to be hauled to any great distance. It is very likely, how
ever, that the river bluff below the town, where a large exposure of stratum No. 
3 may -be looked for, will be found to contain materials of greater purity, which, 
for their action as true manures and not mere stimulants, would be of especial 
value. Portions of this bed greatly resemble that near Shongalo (-,r274 and ff.) 
and it is quite likely that the two deposits are connected, in which case, similar 
materials might be looked for in N. Newton, Leake, and E. Attala. Sim-
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ikr beds probably exist on the headwaters of Buckatunna, in N. E. Clarke county.

290. In the S. W. corner of T. 4, R. 17 W., we find, on Suan-

lovey Creek, at a bridge, a bed of bluish marl resembling that of

Byram. The thickness of this marl stratum I have not ascertained

â€”it probably crops out on the creek below this spot also; and the

same marl is found near Quitman; and east of the same, on the

waters of the Buckatunna.

At Quitman, it does not appear in the bluffs of the river, where only a bluish-

black, clayey sand is to be seen; it occurs at a higher level, in the wells at

Quitman, and at Smith's Sulphur Spring, south of the town, where it very

closely resembles the Byram marl, save in that it does not contain (excepting

oys'.ers) any well-preserved shells. It is further seen in branches for several

miles south of Quitman, where it also appears in the banks of the Chickasawhay

River. Thus far the marl closely resembles the blue marls of the Vicksburg

strata, containing a considerable amount of greensand grains.

Further south, at thÂ£ crossing of Falling Creek, four and a half

miles from Quitman, we find it associated with white, sandy marls

without greensand grains, resembling in general those of the Bran-

don neigborhood (1218, Sec. 30). Of the marls occurring at this

point, the blue (No. 3 of the section) is of course preferable as a

manure. On this creek, and on the Chickasawhay River above

the mouth of the same, marl may be looked for. On Coonupy

Creek, however, and on the Chickasawhay near its mouth, we find

brown clays containing no shells, and of no value as a manure.

291. Southward of Coonupy Creek, we once more come to the

territory of the yellowish-white clay marls of the Jackson Group.

Here, however, 1 have not met with so much of the stiff clays seen

elsewhere; the marl is more generally of the character of that

from Langley's field, like which it contains many ferruginous or

rusty casts of shellsâ€”as may be seen on many of the prairie hill-

sides.

The marl in the banks of the Chickasawhay at Dr. Ogburn's, S. 21, T. 1, E.

16 E., is scarcely to be distinguished from that of stratum No. 6, a,t Moody's

branch (Sec. 29, %204), an analysis of which is given above (1T282). At Dr.

Ogburn's, the marl is so near to the surface of the ground that it can readily

be reached in pits dug in the field itself; and its effects on the productiveness of

the soil are much praised by Dr. O. The stratum as exhibited on the river

banks, underlaid by brown and red clays, is about thirty feet in thickness.

2(J2. ^outh of Dr. Ogburn's, on Garlands Crceky we find exhib-

ited two strata of greensand marl, corresponding, apparently, to

the blue marl at Jackson, like which, they are overlaid by white

marls.

The strata occurring in this locality have been mentioned above (*Jf210);

the upper stratum consists of greensand grains imbedded in gray calcareous

clay, together with many entire shells. An average specimen of this marl (air-

dried) lost 11.944 per cent, of water by ignition, and was composed as follows:
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ila.rbeds probably ~xist on the headwaters of Buckatunna, inN. E. Clarke county. 
290. In the S. W. corner ofT.+, R. 17 W., we find, on Suan

lovey Creek, at a bridge, a bed of bluish marl resembling that of 
Byram. The thickness of this marl stratum I ha;re not ascertained 
-it probably crops out on the creek below this spot also ; and the 
same marl is found near Quitman; and east of the same, on the 
waters of · the Buckatunna. 

At Quitman, it does not appear in the bluffs of the river, where only a bluish
black, clayey sand is to be seen; -it occurs at a higher le,·eJ, in the wells at 
Quitman, and at Smith's Sulphur Spring, south of the town, where it very 
~losely resembles the Byram marl, save in that it does not contain (excepting 
oys~ers) any well-preserved shells. It is further seen in branches for several 
miles south of Quitman, where it also appears in the banks of the Chickasawhay 
River. Thus far the marl closely resembles the blue marlc of the Vicksburg 
strata, containing a considerable amount of greensand grains. 

Further south, at the crossing of Falling Cree~, four and a half 
miles from Quitman, we find it associated with white, ~andy marls 
without greensand grains, resembling in general those of the Bran
don neigborhood (~218, Sec. 30). Of the marls occurring at this 
point, the blue (No. 3 of the section) is of course preferable as a 
manure. On this creek, and on the Chickasawhay Rirer above 
the mouth of the same, marl may be looked for. On Coonupy 
Creek, however, and on the .Chickasawhay near its mouth, we find 
brown clays containing no shell:S, and of no value as a manure. 

2~)1. Southward of Coonupy Creek, WP. once more come to the 
territory of the yellowish-white clay marls of the Jackson Group. 
Here, however, l have not met with 80 much of the stiff clays seen 
elsewhere; the marl is more generally of the character of that 
from Langley's field, like which it contains many ferruginous or 
rusty casts of shells-as may be seen on many of the prairie hill· 
sides. 

The ·marl in the banks of the 0hickasawhay at Dr. Ogburn's, S. 21, T. 1, R. 
16 E., is scarcely to be distinguished from that of stratum No. 6, ,t Moody's 
branch (Sec. 29, 11'204), an analysis of which is given above (11'282). At Dr. 
Ogburn's, the mad is so near to the surface of the ground that it can r<'adily 
be reached in pits dug in the field itself; and its effects on the productiveness of 
the soil are much praised by Dr. 0. 'l'he stratum as exhibited on the rh·er 
banks, underlaid by brown and red clays, is about thirty feet in thickness. 

2UJ. ~outh of Dt-. Ogburn~s, on Garlands Urcck, we find exhib
ited two strata of greemmnd marl, corresponding, apparently, to 
the blue marl at Jack:;on, like which, they are ovcl·laid by white 
marls. 

'rbe strata occurring in this locality have been mentioned above ('!T210); 
the upper stratum consists of greensand gr-ains imbedded in gray calcareous 
clay, together with mally entire shells. An average l'pecimen of thts ruarl (air
dried) lost 11.944 per cent. of wat~r by ignition, and was composed as follows: 
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GREENSAHD MAKL FROM GARLAND'S CREEK.

Insoluble Matter (Silica and Sand) 21.657

Soluble (in NaO CO2 ) Silica 24224

Potash 1717

Soda 0.465

Lime 14.785

Magnesia 2.476

Brown Oxide of Magnesia 0.403

Peroxide of Iron.... . 13.020

Alumina 7.751

Phosphoric Acid 0.327

Sulphuric Acid 0.566

Carbonic Acid .12.492

99.556

This marl is quite remarkable for its completeness as a mineral manure in

all respects, containing as it does, large amounts of every essential ingredient

(excepting chlorine which may, however, be present also); being so constituted

as to be equally well adapted to light and heavy soils, and without any danger

of over-dressing. It is, thus far, the most complete mineral fertilizer I have

found in the State.

It constitutes about two feet of the bluff at the bridge, being the highest

stratum visible below the soil; the lowest five feet consist of a sandy material,

also rich in greensand, yet not as much so as the upper stratum. Both proba-

bly crop out on the Chickasawhay near or above the mouth of Garland's Creek,

and it is possible that the upper stratum may there be found of greater thick-

ness. It would pay well for transportion even to a distance.

I have received, through the bands of Gov. Pettus, a specimen of marl nearly

resembling that of the upper stratum at Garland's Creek, found near De Soto

Station, Clarke county, on the M. & 0 . R. R.

292. In the upland piairies between Garland's Creek and Suck

Creek, we again find materials somewhat, similar to those of the

McNutt Hills near Jackson (1T2U4); Suck Creek itself has excava-

ted its channel in a solid bed of bluish-white marl, which contains

only fine sand and bears no small resemblance, at first sight, to the

freshly dug "Rotten Limestone79 of the prairies of Monroe, etc.

I have not as yet analyzed this marlâ€”it contains small grains of

greensand, and while it is certainly very rich in lime, it may con-

tain notable amounts of other useful ingredients.

Similar materials oicur all along on the road to Gen. Trotter's

plantation. At the latter place, there is quite a variety of marly

materials, but on the whole they are poor in greensand grains and

consequently in potash''; consisting chiefly of lime and sand.

The marl in the deep gullies, and the lower portion of the bluff on the Chick-

asawhay River, is most sandy, bluish, and greatly resembles the material seen

on Sack Creek; while higher up on the hillside-?, we find outcropping ledges of

soft, yellowish-white limestoi e ( )recisely similar to that of the McNutt Hills),

alternating with soft strata wh ch appear to be the less sandy and richer in lime

and clay tt*e higher up they occur; none of them, however, containing any

notable amount of greensand.

"i\Yd. b'ur Fiiveral miles above and below the plantation, these and

similar marls crop out on the Chickasawhay Kiver. The further

southward, however, the more clayey and compact they seem to
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GREENSAND MARL FROM GARLAND'S CREEK. 

Insoluble Matter (Silica and Sand) ..•••••••••••.•.•...• 21.657 
Soluble (in N aO C02 ) Silica .......................... 24.224 
Potash .. ............................................ 1.717 
Soda ........•.......•••.•••......••••..•.•.••....• 0.465, 
Lime ...•.•.•••.•.•...•......••••.•.••.•••..••.•.•• 14.785 
Magnesia.. . • • . . . • • • • • . • • • • . • . • . . . • • • • • • • • . • . . . . • • • 2.476 
Brown Oxide of Magnesia ..•.•..••.••.••••••••••••••• 0.403 
Peroxide of lron .. · •.•..••.•...•.•.•• • .••••••..••.••• 13.020 
Alumina .............. "' ••••.•••.••••••.••••••••••• 7.751 
Phosphoric Acid .••.•••••••••••••••.••••• , • • • • • • • • • • 0.327 
Sulphuric Acid.. • . . . • • . • • . . . • . • . • . . • • • • • • • • • • . • . . . • 0 .566 
Carbonic Acid .•...•.•.....••••••.•.•.•.•...•.....•.• 12.492 

99.556 
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This marl is quite remarkable for its completeness as a mineral manure in 
all respects, containing as it does, large amounts of every essential ingredient 
(excepting chlorin '• which may, however, be present also); being so constituted 
as to be equally well adapted to light and heavy soils, and without any danger 
of over-dressing. It is, thus far, the most complete mineral fertilizer I have 
found in the State. 

It constitutes about two feet of the bluff at the bridge, being the highest 
stratum visible below the soil ; the lowest five feet consist of a sandy material, 
also rich in greensand, yet not as much so as the upper stratum. Both proba
bly crop .out on the Chickasawhay near or above the mouth of Garland's Creek, 
and it is possible that the upper stratum may there be found of greater thick
ness. It would pay well for transportion even to a distance. · 

I have received, through the hands of Gov. Pettus, a specimen of marl nearly 
resembling that of the upper stratum at Garland's Creek, found near De Soto 
Station, Clarke county, on. theM. & 0. R. R. 

2tU. In the uplaml p1 airie;:; between Garland's Creek and Suck 
Creek, we again find materials somewhat similar to those of the 
McNutt Hills near Jackson. (,-:W4); Suck Creek itself has excava
ted' its channel in a f:olid bed of bluish-white marl, which contains 
only fine sand and bears no small resemblance, at first sight, to the 
freshly dug ''Rotten Limestone'' of the prairies of Monroe, etc. 
I have not as yet analyzed this marl--it contains small grains of 
greensand, and while it is certainly very rich in lime, it may con-
tain notable amounts of other u~eful ingredients. · · 

Similar materials ot cu1· all along on the road to Gen. Tt·otter's 
plantation. At the Iattet· place, tiiere is quite a '\'ariety of marly 
materials, hut on the whole they are poor iu grcei)sand g•·ains and 
consequc]ltl_r in potash ·; consisting chiefly of lime and f:and. 

'The marl in the deep gullies, and the lower portion of the bluff on the Chick
asawha,\· River, is most. sandy, bluish, and greatly resembles the material seen 
on Suck Creek; while higher up on the h1ll:-;ide~, we find outcropping ledges of 
soft, yellowish- whit~ limesto1 e ( H'eci:;cly similar to that of the MeN utt Hills), 
altero;tting with soft strata. wh ch appear to be the less sandy and richeJ• in lime 
and chty tt1e higher up they occur; none of them, however, containing any 
notable amount of gre~nsaml. 

~Hi$. ,li'o1· ::>e\·cra.l miles above and below the plantation, these and 
t;imilar marls erop out on the Cluckasawhay Hiver. 'l'hc further 
southward, however, the more clayey and. compact they ~eem to 
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become, the upper strata gradually descending to the water level

and finally disappearing beneath it, until, at the bluffs above Red

Bluff Station, a material altogether different takes tfreiiv place, as

is shown in the profile (Sec 28,1212.)

Here we have 50 to 60 feet of a bluish clay marl, almost uniform above and

below, and containing chiefly minute, imperfect shells; no ledges of rock appear

within it, and traces only of greensand grains. Judging from its effervesence

with acids, this marl is limey enough to serve as a strong stimulant dressing,

especially on light soils; it is not so well suited,rhowever, to the heavy "hog-

wallow soil" which occupies the top of the bluff.

294. Lower down the river, the heavy green clay which appears

at the top of the profile (Sec. 28,1212) descends lower, and itself

forms the bluff; it is unfit to serve any purpose in agriculture, and

and shows neither shells, nor effervesence boiling") with acids.

Gradually, however, it also descends to the water, and overlying

it appear the white marls of the Vicksburg Group, so closely

resembling those occurring near Brandon, that it is difficult to dis-

tinguish specimens of the two, one from the rock cut on the South-

ern R. R. at Yost's L'me-kiln, Rankin county (1285), and the other

from the bluff of the Ghickasawhay at Dr. E. A. Miller's, near

Waynesboro', Wayne county; their chemical nature also being, no

doubt, essentially the same.

At the latter place also, the yellowish-white marl generally occurs between

ledges of limestone; nor are even the calcareous sands wanting, which we see

in the cuts near Brandon Depot (lf218). The latter also appear with frequency

on hilltops on the west side of the Chickasawhay, in T. 9, R. 7 W.; and in the

streamsâ€”as for instance, on Yellow Creekâ€”blue marls resembling those at and

above Byram, appear, inclosed as usual, between ledges of rock. Specimens of

similar marls have been furnished me from Mr. Waldronrs place on the Chick-

asawhay, near Waynesboro7.

As a manure proper, the blue marls, which generally contain

greensand grains, are preferable, of course, to the white, which

furnish only lime to the soil. The variety of materials occurring

in this region is so great, however, as to deserve a more special

examination than, thus far, I have been able to bestow on them;

especially in view of the equally great variety of soils, itself owing

more or less, no doubt, to the variability of the materials in ques-

tion.

2951 No marls are found on the Chickasawhay, so far as I am aware, much

below Dr. E. A. Miller's, near Waynesboro', Wayne county. I have not myself

visited the waters of the Buckatunna, but from what information I have obtained,

the beds corresponding to those on the Chickasawhay from Quitman in Clarke

county, to Waynesboro' in Wayne, appear again on the Buckatunna, in a direc-

tion south of east, as indicated on the map, and in the intervening tract of coun-

try, the marl, together with the limestones assdciated with it, is found in the

ravines and water-courses, and also, where there is prairie, on the hills and hill-

sides. A growth of Crab-Apple, Wild Plum, Poplar, Ked-Bud, etc., in the

hollows, will generally indicate the presence of some of these calcareous mate-

rials, near to the surface.

The clayey, gypseous marls of some parts of Hinds, Rankin and

Scott, which are intimately connected, in most cases, with the bgld

prairies of that region, will be mentioned in connection with the
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become, tlie upper strata gradually descending to the water level 
and finally disappearing beneath it, until, at the bluffs above Red 
Bluff Station, a material altogether-different takes their. place, a.s 
is shown in the profile (Sec. 28, ,212.) 

Here we have 50 to 60 feet of a bluish clay marl, almost uniform above and 
below, and containing chiefly minute, imperfect shells; no ledges of rock appeat· 
within it, and traces only of greensand grains. Judging from its effervesence 
with acids, this marl is limey enough to serve as a strong stimulant-dressing, 
especially on light soils; it is not so well suited,.ho'"'~ever, to the heavy "hog
wallow soil" which occupies the top of the bluff. 

294. Lower down the river, the heavy green clay which appears 
at the top of the profile (Sec. 28, 1212) descends lower, and itself 
forms the bluff; it i~ unfit to serve any purpose in agriculture, and 
and shows neither shells, nor effervesence (''boiling") with acids. 
Gradually, however, it .also descends to the water~ nnd overlying 
it appear the white marls of the Vicksburg Group, so closely 
resembling those occurring near Brandon, that it is difficult to dis
tinguish specimens of the two, one from the rock cut on the South
ern R. R. at Yost's L:n:e-kiln, Rankin county (,285), and the other 
from the bluff of the Chickasawhay at Dr. E. A. Miller's, near 
\Vaynesboro', 1Y ayne county ; their chemical nature also being,_ no 
doubt, essentially the same. 

At the latter place also, the yellowish-white marl generally occurs between 
ledges of limestone ; nor are even the calcareous sands wanting, which we see 
in the cuts near Brandon Depot (,-r-218). 'l'he latter also appear with freql.lency 
on hilltops on the west·side of the Chickasawhay, in 'f. 9, R. 7 W.; and in the 
streams-as for instance, on Yellow Creek-blue marls resembling those at and 
above Byram, appear, inclosed as usual, between ledges of rock. Specimens of 
similar marls have been furnished me from Mr. \Valdron's place on the Chick
asawhay, near Waynesboro' . 

.A.s a manure proper, the blue marls, which generally contain 
greensand grains, are preferable, of course, to the white, which 
furnish only lime to the soil. The varie~ of materials occurring 
in this region is so great, however, as to deserve a more special 
examination than, thus far, I have been able to bestow on them·; 
especially in view of the equally great. variety of soils, itself owing 
more or less, no doubt, to the variability of the materials in ques-
tion. · 

2951 No marls are found on the Chickasawhay, so far as I am aware, much 
below Dr. E. A. Miller's, near \Vaynesboro', Wayne county. I have not myself 
visited the waters of the Buckatunna, but from what information I have obtained, 
the beds corresponding to those on the Chickasawhay from Quitman in Clarke 
county, to Waynesboro' in Wayne, appear again on the Buckatunna, in a direc
tion south of east, as indicated on the map, and in the intervening tract of coun
try, the marl, together with the limestones associated with it, is found in the 
ravines and water-courses, and also, where there is prairie, on the hills and hill~ 
sides. A growth of Crab-Apple, Wild Plum, Poplar, Red-Bud, etc., in the 
hollows, will generally indicate the presence of some of these calcareous mate
rials, near to the surface. 

The clayey, gypseous marls of some parts of Hinds, Rankin ~nd 
Scott, which are intimately connected, in most cases, with the b~ld 
prairies of that region, will be mentioned in connection with the 
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latter, under the head of the Central Prairie Region, as well as

below (1F3032).

2952. Calcareous Maris of the Fresh-Water Tertiary of South

Mississippi,or Southern Lignitic.â€”Calcareous marls, void of shells,

and very clayey, occur in limited patches on the territory of the

Grand G-ulf Group. These deposits are local phenomenaâ€”the

strata containing them either run out beyond a limited space, or

more generally, the material changes its character - loses its calca-

reous constituent, and becomes a simple gray clay. It is not pos-

sible therefore to trace out sach deposits from place to place, as we

have done in describing the marls of the marine Tertiary: they

turn up occasionally, any where on the territory of the Grand Gulf

Group.

At Grand Gulf, as the section shows, (Section 33, 1T232), we have calca-

reous clays at two different levels, in strata Nos. 1 and 8; the latter especially,

in some portions of the bed, would no doubt make an effectual manure. But

it is not to be traced at other points of the outcrop, and the same is the case

with No. 1, which is visible as such only at the lower end of the bluff. The

material might form, a good dressing for light soils, buts its quality would not

entitle it to more than local importance. , The amount of lime contained in the

mass may be judged of by the eye, since it forms whitish specks in a gree*

mass.

296. The only other deposit of this character and of any impor-

tance, which I know of, W. of Pearl River, is a bed of brown claj

marl occurring at Judge Hiram Cassedy's, S. 1 T. 6, R. 3 E., on

the hills bordering on the S., the S. fork of the Horaochitto, ia

Franklin county.

It forriis a 'â€¢' prairie" spot on a hilltop, about an acre in extent, and consists of

a stratum some 8 feet in thickness, of a stiff, dark orange-colored clay, inter-*

spersed with specks ot white, limy concretions, which are largest and most

abundant in the lower portion (the lowest 3 feet) of the deposit, where they

â€¢occur of the size of a hen's egg, and sometimes larger. The whole of the clayey

mass, hower, effervesces with acids. The spot bears the usual evidence of a

calcareous soil in its vegetation, which consists chiefly of Crab-Apple and ft

species.of Red Haw (or Hawthorn), and on its outskirts, where the soil is not

excessively heavy, Wild Plum and Honey Locust also; while the other timber

5s thin and much stunted. The whole was probably once covered with dark

colored prairie soil, which is now found only in patches; and it is stated thai

when the country was first settled, the spot was entirely overgrown with

strawberry bushes.

297. The specimen analyzed represents about the average (exclusive of the

Sarge lumps of lime) of the lowest four feet. It is a hard, reddish-brown clay*

with numerous white specks and veins.
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latter, under the head of the Central Prairie Region, as well as 
below (~f3032). · 

295 2 • Calcareous JVIarls qf the H·esh- Watel' Tertiary qf Soutlt · 
Mississippi, m· Southem Lignitio.-Calcareous marls, void of shells, 
and very clayey, occur in limited patches on the territory of the 
Grand Gulf Group. These deposits are local phenomena-the 
strata containing them either run,out beyond a limited space, or 
more generally, the material changes its character - loses its calca~ 
reous constituent, and becomes a simple gray clay. It is not pos
sible therefore to trace out such deposits from place to place, as we 
have done in describing the marls of the marine 'rertiary; ·they 
turn up occasionally, any where on the terri tory of the Grand Gulf 
Group. 

At Grand Gulf, as the section shows, (Section 33, 'lf232), we have calca
reous clays at two different levels, in strata Nos. 1 and 8; the latter especially, 
in some portions of the bed, would no donbt make an effectual manure. But 
it is not to be traced at other points of the outcrop, and the same is the case 
with No.1, which is visible as such only at the lower end of the bluff. The 
material might form. a good dressing for light soils, buts its quality would not 
entitle it to more than local importance. . The amount of lime contained in the 
mass may be judged of by the eye, since it forms whitish specks in a greea 
mass. 

296. 'rhe only other deposit of this character and of any impor
-tance, which I know of, W. of Pead River, is a bed of brown clay 
marl occurring at Judge Hiram Cassedyjs, S. 1 T. 6, R. 3 E., on 
tho hills bo1·dedng on the .B., the S. fork of the Homochitto, in. 
Franklin countv. 

It forn..s a '' prairie" spot on a hilltop, about an acre in extent, and consists of 
& stratum some 8 feet in thickness, or a stiff, dark orange~colored clay, inter-. 
spersed with specks o! white, limy concretions, which are largest and most 
abundant in the lower portion (the lowest 3 feet) of the deposit, where they 
-occur of the size of a hen's egg, and sometimes larger. The whole of the clayeT 
lllll.8S, hower, effervesces w1th acids. 'rhe spot bears tht> usual evidence of a 
eal.careous soil in its vegetatioh, which consists chiefly of Crab-Apple &nd a 
e~pecies.of Red Haw (or Hawthorn), and on its outskirts, where the soil is not 
excessively heavy, Wild Plum and Honey Locust also; while the other timber 
ns thin and much stunted. The whole was probably once covered with dark 
colored prairie soi~ which is now found only in patches ; and it is stated thai 
when the country was first settled, the spot was entirely overgrown witb. 
I!Jtrawberry . bushes. · 

297. 'l'he specimen analyzed represents about the average (exclusive of the 
iarge lumps of lime) of the lowest four feet. It is a hard, reddish-brown cla.y. 
~th numerous white specks and veins. 
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CLAY MARL FROM JUDGE HIRAM CASSEDY'S, FRANKLIN CO.

The airdried substance lost 6.818 per cent, of moisture at 212 deg. F., dried at

which temperature it consisted of:

Insoluble Matter .49.475

Potash ;1.242

Soda 0.152

Lime .13.190

Magnesia 1.829

Brown Oxide of Manganese . 0.266

Peroxide of Iron 5.538

Alumina .12.587

Sulphuric Acid... 0.033

Phosphoric Acid 0.132

Carbonic Acid 9.555

Water 5.876

99.871

The most remarkable feature exhibited in this analysis, is the large amount

of Potash contained in the substance, in the absence of any visible trace of

greensand grains. It is highly probable, however, that in consequence of the

long continued action of lime on the mass, a.large part of this potash, as well as

of the other ingredients present, is in an available condition, and that this

material will prove a valuable fertilizer, more especially as most of the soils in

ihe neighborhood of its place of occurrence, are very light, and in the case of

ihe bottom soils, extremely so. The large amount of clay contained in the

material itself, as compared with its percentage of lime, obviates any danger of

overdressing; except in rendering the soil too heavy where it is not naturally

very light, by using a very great excess.

The most calcareous portions of the mass ought, of course, to be selected, as

$hey will pay best for transportation. Experiments on the efficacy of the

material must decide how far the 22)^ per cent, of carbonate of lime and 1)^ of

potash will pay for the transportation of the inert clay.

2^8. It is very likely that similar deposits occur in other portions

of the Homochitto Hills. Mi bald hilltops having a clay soil do

not, however, necessarily indicate the presence of similar materials;

I have observed many, both in the Homochitto Hills, in those S. of

Fayette, and in other localities between the Mississippi and the

waters of Leaf River, in which a heavy gray potters clay, which

does not effervesce, forms the soil and supports a stunted forest

growth, and generally some long.grass. It is only when the Crab

Apple, Red Haw and IJoney Locust are present in such spots, that

the existence of calcareous marls, is indicated. Such indications

are found in the hills three to five miles south of Payette, where

the trees mentioned, accompanied by the Wild Plum and Popiar,

may be observed in several points on the ridge; and I have found

calcareous veins in an outcrop of gray clay in the roads on a hill-

side about three miles south of Fayette.

For use on the small scale, in the improvement of gardens, where the expense

aeed not be considered, the clay marl at Judge Cassedy's might, no doubt, be

greatly improved by a gentle calcination, which would render most of the ingre-

dients available to a much greater extent than is the case in the raw material.

In composting manure, it will be found valuable in either case.

299. I have no personal knowledge of the existence of any
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CLAY MARL FROM JUDGE HIRAM CASSEDY'S, FRANKLIN CO. 

The airdried substance lost 6.818 per cent. of inoisture at 212 deg. F., dried at 
whieh temperature it consisted of: 

Insoluble Matter ....•......•.................•. ; .49.475 
Potash ..........•..................... ; ....... 1.242 
Soda ..................... , .. ; ................ 0.152 
Lime ............ : ......•.•....•...•........ ·.13.190 
Magnesia ........•.•......... ·. . . . . . . . . . . . . . . . . 1.829 
Brown Oxide of Manganese •...•. ; .......... ; . . . . 0.266 
Peroxide of Iron.. . . . . . . . . . . . . . • . • . . . . . . . . . . . . . 5.538 
Alumina .........•.....................•...... 12.587 
Sulphuric Acid ................................. 0.033 : 
Phosphoric Acid ................................ 0.132 
Carbonic Acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 9.555 
Water. . . . . . . . . . .. . . . . . . . ........ . · . .. . . . . . . . . . 5.876 

99.871 
The most remarkable feature exhibited in this analysis, is the large amount 

of Potash contained in the substance, in the absence of any visible trace of 
greensand grains. It is highly probable, however, that in consequence of the 
long continued action of lime on the mass, alarge part of this potash, as weU as 
of the other ingredients present, is in an available condition, and that this 
material will prove a valuable fertilizer, more especially as most of the soils in 
the neighborhood of its place of occurrence, are very light, and in the case of 
the bottom soils, extremely so. 'l'he large aJUount of clay contained in the 
~aterial itself, as compared with its percentage of lime, ol::lviates any danger of 
overdressing ; except in rendering the soil too heavy where it is not natur~y 
very light, by using a very great excess. · 

'l'he inost calcareous portions of the mass ought, of course, to be selected, as 
ib.ey will pay best for transpoTtation. Experiments on the efficacy of the 
material must decide how far the 22U per cent. of carbonate of lime and 1~ of 
potash will pay for the transportation of the inert clay. 

2l-)8. It is very likely that 8imilar deposits occur in other portions 
of the Homochitto Hills. .Jllt bald hilltops having a clay soil do 
not, ho:wever, necessarily indicate the presence of similar materials; 
I have observed many, both in the Homochitto Hills; in those 8. of 
Fayette: and in ot4er localities between the Mississippi and the 
waters of Leaf H.iver, in which a heavy gray potters clay, which 
does not effervesce, forms the soil and supports a stunted forest 
growth, and generally some long.,gra:::s. 1 t i8 only when the Crab 

·.Apple, Red Haw and Uoney LoCtl:-it nre present i11 sm·h spots. tlmt 
the existence of calcareous marls. is indicated. :-:1H'h indications 
are found in the hills three to ihc miles t'outh of Fayctt.e, wbere 
the trce:3 mCJ1tioned, aecompanied by the Wild Plum aud Popiar, 
may be observed in several points on the ridge; and : 11avc fonnd 
calcareous veins in an outcrop of gray elay in the roads on a hill
side about three miles south of Fayette. 

For use on the small scale, in the improvement of gardens, where the expense 
~teed not be considered, the clay marl at Judge Cassedy's might, no doubt, be 
greatly improved by a gentle calcination, which would render most of the ingre
dients available to a much greater extent than is the case in the raw material. 
lo composting manure, it will be found valuable in either case. 

~~9. I have no personal knowledge of the existence of any 
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similar materials between the localities just mentioned, and Pearl

River. On tbe latter, as stated before, blue, green and white clays

usually form the material of the strata of the Grand Gulf Group,

which appear to be very generally rich in Potash, Soda and Mag-

nesia, and often in Gypsum; but it is only in one point that I know

them to contain a notable amount of carbonate of lime; viz: near

Mr. Ben Barnes' place, SS. 2 and 35, TT. 4 and 5, R. 12 E., Marion

county.

A high ridge here comes up to the river, and has been washed off into a steep

bluff about 110 feet high from the water's edge. It continues along the river

for four or five miles below, sometimes coming up close to the bank, but gener-

ally at a distance of 200 to 300 yards from the latter, on the west side; its

upper portion being formed by deposits of gravel and sand of the Orange Sand

Group, the lower, by the gray or variously colored clays and loams of the Grand

Gulf Group.

The following is the profile afforded by the strata at the " White

Bluff," on the sections above given:

(Sec. 39.)

SECTION OF "BAKNES' WHITE BLUFF," MAKION COUNTY.

FEET.

CHABAOTEB OP STEATA.

d

25

0 0 0 0

to

30

Yellow and red sand, and pebbles. (Orange Sand).

8

â€¢

40

Gray or yellowish,'fine sand, somewhat clayey, and

indurate, washing into perpendicular, rounded masses.

In some portions quite cellular, the cavities rusty.

3

Reddish-gray, clayey sand.

6

c

6

Yellowish-gray clay, almost white when dry, with

veins, specks and nodules of carbonate of limeâ€”

"Marl"

5

20

Sandy clay variegated with pale red and grayâ€”same

as No. 6.

6

â€¢

2

White indurate sand, fine-grained.

3

1â€” â€” â€”

6

Solid gray clay, with massy cleavage, very fat;

contains rounded masses, several inches thick, of light

green clay, with white laminse.

2

1

Blue sandy clay, as at Pope's Ferry, and Monticello.

~1

300. Of the several materials occurring at this outcrop, stratum No, 5 js>the

cÂ©e which at once suggests itself as suitable for use as a fertilizerâ€”moie eipe~
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similar materials between the localities just mentioned, and Pearl 
River. On the latter, as stated before, blue, green and white clays 
usually form the material of the strata of the Grand Gulf Group, 
which appear to be very generally rich in Potash, Soda and Mag
nesia, and often in Gypsum; but it is only in onepointthatlknow 
them to contain a notabl~ amount of carbonate of lime; viz: near 
Mr. Ben Barnes' place, SS. 2 and 35, TT. 4 and 5, R.l2 E., Marion 
county. 

·A high ridge here comes up to the river, and has been washed off into a steep 
bluff about no feet high from the water's edge. It continues along the river 
for four or five miles below, sometimes coming up close to the bank, but gener
~lly at a distance of 200 to 300 yards from the latter, ·on the west side ; its 
upper portion being formed by deposits of gravel and sand of the Orange Sand 
Group, the lower, by the gray or variously colored clays and loams of the Grand 
Gulf Group. 

The following is the profile afforded by the strata at the " White 
Bluff," on tho sections above given : -

(Sec. 39.) 

SECTION·o:r ''BARNES• WHITE BLUFF," MARION COUNTY. 

~ CHARACTER OF STRA'!!A. ..., I ~ I le· 
1-----l---~--------------------~---·---~-

: 1251 0 0 0 0 

: : I Jg I Yellow and red sand, and pebbles. (Orange Sand). 8 

Gray or yellowish; fine sand, somewhat clayey, and 
indurate, washing into perpendicular, J.'Ounded mas$es. 7 
In some portions quite cellular, the cavities rusty. 

I . I 
• -- • _1~1 Reddis~-gray,~lay_ey sand. .I 6 
-. - -~ Yellowi~h-gray clay, almost white when dry, with~--

c 6 veins, specks and nodules of carbonate of lime- 5 
- - '' Marl." 

. -- . 
-·-. 6 • 20 SNand

6
y clay variegated with pale redandgray-same 

as o .. . --
I 

~----1 
J-- - -
..,,_ ·I 

2 I White indurate sand, fine-grained. I 3 

I ' ~o~id gray clay' with massy cleavage, very fat ; I~ 
6 contams rounded masses, several inches thick, of light 2 

green clay, with white laminre. . 
1· rBiue sandy clay, as at Pope's Ferry, and Monticello. J-1 . 

~ ~ 

200 .. Of the several mate~als qccurring at this outcr9p, stra!;l:tm ·;N~5 ~:the 
81\e which at once suggests 1tself as suitable for use as a. fertilizer-more e;:;pe-
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cially on the very sandy soils of the region, which are pre-eminently poor in

lime. An analysis of an average specimen from stratum No. 6, dried at the

foiling point, gave the following result:

BARNES1 MARL.

Insoluble Matter (clay and silex) 77.438

Potash 0709

Soda 0.101

Lime 4.800

Magnesia 1.248

Brown Oxide of Manganese 0.316

Peroxide of Iron 2.989

Alumina 6.449

Phosphoric Acid 0.111

Sulphuric Acid trace

Carbonic Acid 3.372

Water 2.554

100.197

The large amount of inert matter contained in this material, would prevent

its transportation to any considerable distance, on account of the considerable

quantity required for an effective dressing. But to the sandy lands of the

neighborhood, its application will, no doubt, prove both beneficial and profitable.

It crumbles readily on exposure, in a pile, to the atmosphere, but contains no

pyrites to render any lengthy exposure necessary. No fears need be entertained

of overdressing, unless the application be carried to such an excess as to render

the soil too clayeyâ€”which is not likely to happen.

301. Here, as elsewhere in this formation, the calcareous character of the

stratum does not appear to be contiuned to any great distance. About half &

mile below the bluff, we find at the water's edge a gray clay similar to that of

stratum No. 5 of the section, but instead of containing the lime in minute

specks and streaks, the latter occurs in solid veins or plates % to inch thick^

while the mass of the clay contains none and is not, therefore, suitable as a

fertilizer. Lower down still, at the "Red Bluff," on S. 12, T. 4, R. 12 E.

(which is considerably higher than the "White Bluff," the Orango Sand strata,

superimposed upon those of the Grand Gulf Group beiug 140 to 150 feet in

thickness), we find no trace of calcareous veins in the gray clays into which

the creek has cut its channel in the lower portion of its course.

It is stated, however, by Mr. Barnes, that singularly favorable effects were

produced, in experiments made by him on a small scale, by the use, as a fertil-

izer, of a grayish, sandy material obtained at the "Red Bluff," and resembling*

in its aspect, that of stratum No. 7 of the "White Bluff" I have not myself

seen this material in place; specimens handed me by Mr. Barnes do not effer-

vesce with acid, but a qualitative analysis showed it to contain an unusual

amount of Potash, for the presence of which I cannot account satisfactorily,

since there is no trace of greensand in the mass. Future examinations must

decide this point. It is to be regretted, that Mr. Barnes' experiments with

these fertilizers were not made on a larger scale; but the analysis shows good

reason to expect the favorable results reported by him.

It seems very likely, that other deposits of calcareous marls may

be found in this region, and in the Lenoir Settlement, lower down*

302. it is stated that bald hilltops, overgrown with Red Haw*

Crab Apple, Locust, etc., exist in east Lawrence county, but I hav^

had no opportunity of verifying the fact.
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cially on the very sandy soils of the region, which are pre-eminently poor in 
lime. An analysis of an average specimen from stratum No. 6, dried at the . 
.boiling point, gave the following result : 

BARNES• MARL. 

Insoluble Matter (clay and silex) ................. ·77.438 
Potash ............... . ........................ 0.709 
Soda ......................................... 0.101 
Lime .......................... . .............. 4.800 
M~onesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.248 
Brown Oxide of Manga.nese. . . . . . . . . . . . . . . . . . . . . . 0.316 
Peroxide of Iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.989 
Alumina . . .................................... 6.4.49 
Phosphoric Acid .. . ................ . ............ 0.111 
Sulphuric Acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace 
Carbonic Acid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.372 
\Vater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.554 

100.197 
'l'ile large amount of inert matter contained in this material, would prevent 

its transportation to any considerable distance, on account of the considerable 
quantity required for an effective dressing. But to the sandy lands of the 
neighborhood, its application will, no doubt, prove both beneficial and profitable. 
It crumbles readily on exposure; in a pile, to the atmosphere, but contaius no 
pyrites to render any lengthy exposure necessary. No fears need be entertained. . 
of overdressing, unless the application be carried to such an excess as to render 
the soil too clayey-which is not likely to happen. 

301. Here, as elsewhere in this formation, the calcareous character of the 
stratum does not appear to be contiuned to any great distance. AbOut half a< 
mile below the bluff, we find at the water's edge a gray clay similar to that of 
stratum No. 5 of tho section, but instead of containing the lime in minute 
specks and streaks, the latter occurs in solid veins or plates U to ~ inch thick. 
while the mass of the clay contains none and is not, therefore, suitable as a 
fertilizer. Lower down still, at the "Red Blqff," on S. 12, T. 4, R. 12 E. 
(which is considerably higher than the" White Bluff," the Orango Sand strata 
superimposed upon those of the Grand Gulf Group beiug 140 to 150 feet ia 
thickness), we find no trace of calcareous veins in the gray clays into which 
th~:~ creek has cut its channel in the lower portion of its course. 

It is stated, however, by Mr. Barnes, that singularly favorable effects were 
produced, in experiments made by him on a. small scale, by the use, as a fertil
IZer, of a gr-c1.yish, sandy materiill obtained at the "Red Bluff," and resembling, 
in its aspect, that of stratum No. 7 of the "White Bluff." I have not myself 
see.n this material in place ; specimens handed me by Mr. Barnes do not effer
Tesce with acid, but a qualitative analysis showed it to contain an unusual 
amount of Potash, for the presence of which I cannot account satisfactorily, 
since there is no trace of greensand in the mass. Futuro examinations must 
decide this point. It is to be regretted, that Mr. Barnes' experiments with 
these fertilizers were not made on a larger scale ; but the analysis shows good 
rea.Son to expect the favorable results reported by him. 

1t seems very likely, that other deposits of calcareoll8 marls may 
be found in this region, and in the Lenoir Settlement, lower down. 

302. lt is stated that bald hilltops, overgrown with Red Haw~ 
Crab Apple, Locust, etc., exist in eaot Lawrence county, but I ha~ 
had "no opportunity of verifying the fact. 
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There can be no doubt , that locally a good many of the materials

of this formation might be employed in the improvement of soils,

even where they cannot properly be considered as marls in the

usual acceptation of the term: provided only, they be convenient

to the tract where they are to be used. The soils of S. E. Missis-

sippi show very generally extremes ot heaviness and lightness; and

whenever the increased facilities of communication shall be such

as to render practicable the more costly methods of improvement

in the soils of particular localities, the materials of .this formation

will be called in requisition in preference to others which would not

serve the double purpose of a chemical and mechanical manure. [See

Agr. Kept, Gen. Pt. | As an example of a material which, though

not suitable for transportation to a distance, would form an emi-

nently useful addition to any soil to which it could be conveniently

applied, I subjoin the analysis of a green loam forming part of ai*

outcrop, a section of which is given below.

(Sec. 40.)

SECTION AT BURNETT'S BLUFF, MARION COUNTY.

FEET.

CHARACTER OF STRATA.

Â©

4

Orange Sand with pebbles; hilltops about 50 feet more.

5

"7

Gray massy clay, very fat.

4

â€”

4

Greenish-gray, clayey sand.

3

L. â€” â€”

15

Bluish-gray, fat, massy clay.

i

â– m â–  â€”â€”

5

Loose green loam, without coarse sand.

i

The air-dried material of the lowest stratum (No. 1) lost, on ignition, 4.967

per cent, of moisture, and gave the following result:

GREEN LOAM FROM BURNETT'S BLUFF, MARION COUNTY.

Insoluble Matter (clay and silex) ..., 83.691

Potash 0.827

Soda â€¢ 0.268

Lime 0.793

Magnesia 1.053

Brown Oxide of Manganese 0.223

Peroxide of Iron 4.394

Alumina 8.347

Phosphoric Acid .. 0.148

Sulphuric Acid 0.022

99.761
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There eau be 110 JoulJLthat locallr,a good. mauyof the materials 
of this formation might b0 employed in the ;mprovement of soils, 
e-ven whore they cannot properly be considered as marls in the 
usual acceptat.iou of the term : provided only, they be convenient 
to the tract where they are to be n::ed. The soils of S. E. Missis
sippi show \'ery generally extremes ot heavine2s and lightness ; and 
whenever the increased facilities of communication shall be such 
as to rendet· practicable the more costly methods of improvement 
in the soils of particular localities, the materials of .this formation 
will he called in req uisi tiou in preference to others which would not 
serve the double purpose of a chemical and mechanical manure. [See 
Agr. Rept., Gen. Pt.] As an example of a material which, though 
not suitable ·for transportation to a distance, would form an emi
nently useful addition to any soil to which it could be conveniently 
applied, I snhjoin the analysis of a green loam forming part of an 
outcrop, a section of which is given below. 

(Sec. 40.) 

SECTION AT BURNETT'S BLUFF, MARION COUNTY. 

- ~ I CHARACTER OF STRATA. - , , ~ k . _ ~T41 ()~angO Sand-with pebbles; ~~_"t 50 feet more. I 5 

1 = • _ j~: ":'"'"y cl&y,_v''.': fat. _ _ __________ .,_4 
· - : I 41 Greenis~-gJ:ay, clayey sand. · I 3 

• -- _ --115 [ Bluish-gray, fa' :~i clay~ ~--- -- --~.-2 
~=-: 15Ti~;~~~~-~i;h~~t-;~~;~~a~d: --- - ~·--- 11 

The air-dried material of the lowest stratum (No.1) lost, on ignition, 4.967 
per cen,t. of moisture, and gave the following result : 

GREEN LOAM FROM BURNETT'S BLUFF, MARION COUNTY. 

Insoluble Matter (Clay and silex) .... ; .........•... 83.691 
· Potash .......................... . ...•.• · · · ·.. . . 0.827 

Soda ................... ·. . . . . . . . . . • . . • . • • • . . • • 0.268 
·Lime ............ : ... ···· ........•............ 0~793 
Y~onesia .........•... ·,;.; ........•............ 1.053 
Brown Oxide of Manganese. • . . . . . . . . . . . . . . . . . . . . 0.223 
Peroxide of Iron. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 4.394 
Alumina ...................................... 8.347 
Phosphoric Acid .... , ' ............................ 0.148 
Sulphuric Acid .................•............. ·. 0.022 
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This loam (which was instinctively, from its aspect, considered "rich" by the

inhabitants), would from its physical, no less than its chemical constitution,

form an acceptable addition to any soil; while the upper strata, which seem to

differ from it mainly in the amount of clay which they contain, could be profit-

ably employed, where convenient, for the improvement of very light soils. And

under similar circumstances, no doubt such materials as those at Monticeilo,

Pope's Ferry, Avera's, etc. (IT 237, 238, 245) would be equally useftd.

303*. At Dwyer's Ferry, S. 11, T. 5, R. 7 W., Jackson county,

materials occur which no doubt could be used with great advantage

on the poor soils of that region (T246, Sec. 39). They contain

large amounts of gypsum, and probably other fertilizing substan-

cesâ€”I have not, however, had time to give them a special examin-

ation.

The fertilizers occurring in the formations near the sea-coast, are mentioned in

the special description of that region, as well as above (1T1F248,249).

3032. Gypsum, or Plaster of Paris.â€”The occurrence of this sub-

stance on the territory of the several lignitic stages of the Tertiary,

as well as that on the Jackson and Vicksburg Groups, has been

repeatedly mentioned. It is usually found in crystalline plates,

rosettes, or lenticular masses, 1-20 of an inch to 2 inches in thick-

ness; but I have not thus far seen it in independent deposits

sufficiently large to warrant exploitation of the plaster as such;

although it is very likely that such deposits do exist, and if so,

they would be of high value in agriculture. In most cases, the

mineral is intermixed in small crystals or thin sheets, with clayey

materials, so as to be available only in connection with these;

forming gypseous marls, whose agricultural value is only thus far

inferior to that of pure plaster, as they will not bear transporta-

tion so well. Some of them, however, undoubtedly contain other

valuable ingredients besides gypsum, and it is possible that not a

few of the lignito-gypseous materials found in S. Carroll, Attala,

Leake, Holmes and N. Madison (180, 183, 187), as well as in

Hinds, Rankin and Scott, will prove valuable fertilizers.

I have not, however, thus far given as much attention to their investigation as

to that of the more generally important "calcareous" marls, and greensands; an

analysis of one of them will be found in the Agricultural Report, under the

head of the "Central Prairie Region," whose gypseous prairies owe their exist-

ence to the gypseous clay marls. Other data concerning their occurrence are

given in 1T1T 215 to 219, 231, 233, 241, 246. The largest masses of pure gypsum

on selenite, of whose occurrence I am aware, have been found in wells near Cato,

Rankin county (f 241â€”a ledge from ten to twelve inches thick); in the railroad

cut near Clinton (crystalline masses one to two inches thick and of a square-foot

surface); on the gypseous prairies of W. Hinds (Wailes); in Dr. Gralloway's

well, near Kosciusko (187), and on the Pelahatchie near Mr. J. Parker's (125).

304. Limestones op the Marine Tertiary.â€”Limestones suitable

for lime-burning, as well as for building purposes, are chiefly found

on the territory of the Vicksburg Group. The limestones, or

rather, indurate marls occasionally found within the two other

groups, are generally too soft for building purposes, and not nearly

as pure as the hard blue limestones of the Vicksburg Group.

The only locality known to me on the territory of the Claiborne Group, where
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This loam (which was instinctively, from its aspect, considered "rich" by the 
inhabitants), would from its physical, no less than its chemical constitution, 
form ail acceptable addition to any soil; · while the upper strata, which seem to 
differ from it mainly in the amount of clay which they contain, could be profit
ably employed, where convenient, for the improvement of very light soils. And 
under similar circumstances. no doubt such materials as those at Monticello, 
Pope's Ferry, Avera's, etc. (1f 237, 238, 245) would be equally useful. 

303 1 • At Dwyer's Ferry, S. 11, 'J.l. 5, R. 7 W., Jackson county, 
materials occur which no doubt could be used with great advantage 
on the poor soils of that region ('lr2461 Sec. 39). They contain 
large amounts of gypsum, and probably other fertilizing substan
ces-I have not, however, had time to give them a special examin
ation. 

The fertilizers occurring in the formations near the sea-coast, are mentioned in 
the special description of that region, as well as above (1r'!f248,249). 

3032 • GYPSUM, or Plaster of Paris.-The occurrence of this sub
stance on the territory of the several lignitic stages of the Tertiary, 
as well as that on the Jackson and Vicksburg Groups, has been 
repeatedly mentioned. It is usually found in crystalline plates, 
rosettes, or lenticular masses, 1-20 of an inch to 2 inches in thick
ness; but I have not thus far seen it in independent deposits 
sufficiently large to warrant exploitation of the plaster as such; 
although it is very likely that such deposits do exist, and if so, 
they would be Qf high value in agriculture. In most cases, the 
mineral is intermixed in small crystals or thin sheets, with clayey 
materials, so as to be available only in connection with these; 
forming gypseous marls, whose agricultural value is only thus far 
inferior to that of pure plaster, as they will not bear transporta
tion so well. Some of them, however, undoubtedly contain other 
valuable ingredients besides gypsum, and it is possible that not a 
few of the lignito-gypseous materials found in S. Carroll, Attala, 
L~ake, Holmes and N. Madison (180, . 183, 187), as well as in 
Hinds, Rankin and Scott, will prove valuable fertilizers. 

I have not, however, thus far given as much attention to their investigation as 
to .that of the more generally important "calcareous" marls, and greensands; an 
analysis of one of them will be found in the Agricultural Report, under the 
head of the "Central Prairie Region," whose gypseous prairies owe their exist
ence to the gypseous clay marls. Other data concerning their occurrence are 
given in 1f 1f 215 to 219, 231, 233, 241, 246. The largest masses of pure gypsum 
on selenite, of whose occurrence I am aware, have been found in wells near Cato, 
Rankin county (1[241-a ledge from ten to twelve inches thick); in the railroad 
cut near Clinton (crystalline masses one to two inches thick and of a square-foot 
surface); on the gypseous prairies of W. Hinds (Wailes); inDr. Galloway's 
well, near Kosciusko (187), and on the Pelahatchie near Mr. J. Parker's (125). 

304. LIMESTONES OF THE 1\fARINE TERTIARL-Limestonessuitable 
for lime-burning, as well as for building purposes, are chiefly found 
on the territory of the Vicksburg Group. The limestones, or 
rather, indurate marls occasionally found within the two other 
groups, are generally too soft for building purposes, and not nearly 
as pure as the hard blue limestones of the Vicksburg Group. 

The only locality known to me on the territory of the Claiborne Group, where 
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any solid limestone occurs, is that on Falling Creek, 4:% miles S. of Quitman,

Clarke county; so far as I have seen it, however (1fl95, Sec. 26), it is very

sandy, and would make lime suitable only for mortar, and for agricultural

purposes. It may be found of greater purity at other localities on that stream.

Nor are the marls of this group of sufficient purity to serve as materials for

lime-burning.

The same is true of the limestones of the Jackson Group. The indurate

marl of the McNutt Hills does not resist the weather, and would make very

inferior lime for all except agriculture purposes; and the same holds true of

the limestones occurring on the Chickasawhay near Trotter's Plantation, Clarke

county. It is probable, however, that not a few of these materials will be found,

when properly burnt, to possess hydraulic propertiesâ€”a point I have not as yet

investigated, but which, from the frequency with which cisterns are used on the

territory of this group, possesses a special interest. Marls like those at Moody's

Branch (^204), Langley's field, and many of those of Madison, N. Smith, N.

Jasper, and S. Clarke, approach very nearly in their composition, to hydraulic

limestones; and the same is true of the marl of Vicksburg, and those resemb-

ling it.

305. Some of the limestones of the Vicksburg Group are of

considerable purity; thus, that at Yost's lime-kiln, Rankin connty,

contains only about five per cent, of impurities (see below) which

are the less injurious to the quality of the product, as they consist

of sand rather than clay. The limestone ledges always occur

interstratified (alternating) with marl strata, the thickness of botk

varying from 1 to 6 feet; the limestone ledges are generally the

thickest, ordinarily 2 or 4 feet. The limestone at Vicksburg,

(220) whose quality as a building stone and flagstone has beea

sufficiently tested,* is less pure than that found in Hinds anft

Rankin; yet it will, if not overburnt, yield a lime suitable for all

ordinary purposes, except, perhaps, whitewashing. A partial

analysis of the rock as obtained from the quarry in the northern

part of the town of Vicksburg, gave the following result: .

1 cwt. of limestone will, according to this analysis, yield about 61 pounds of

burnt lime, containing between 11 and 12 lbs. of impurities. Among the latter.

*The durability of the rock is greatly increased, if care be taken to place it

in its natural position, so as to place the stratification lines horizontally arid not

vertically; in other words, if the slabs be placed "flat" and not "on edge." In

many of the stone walls and paving stones of Vicksburg, it will be noted that

wherever the rock has been placed on edge, it has split up and crumbled off

("exfoliated") to a much greater extent, than is the case where it was placed oa

the broad side. In old walls especially, the rocks placed on edge might be

distinguished at a distance, by their forming recesses, as it were, below the

surface of the others.â€”The-greater permeability of the rock to water in the

direction of its cleavage, than at right angles to the latter, explains itias

iphenomenon.

YICKSBUBG LIMESTONE.

Carbonate of Lime

Sharp Sand

Other Impurities..

87.808

.0.207

11.985

100.000
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any solid limestone occurs, is that on Falling Creek, 4Yz miles S. of Quitman, 
Clarke county; so far as I have seen it, however (~195, Sec. 26), it is very 
sandy, and would make lime suitable only for mortar, and for agricultural 
purposes. It may bi3 found of greater purity at other localities on that stream. 
Nor are the marls of this group of sufficient purity to serve as materials for
lime-burning. 

The same is true of the limestones of the Jackson Group. The indurate 
marl of the MeN utt Hills does not resist the weather, and would make very 
inferior lime for all except agricultunt p~rposes ; and_ the same holds true of 
the limestones occurring on the Chickasawhay near Trotter's Plantation, Clarke 
<;ounty. It is probable, however, that nota few of_ these materials will be found, 
when properly burnt, to possess hydraulic properties-a point I have not 38 yet 
investigated, but which, from the frequency with which cisterns are used on the 
territory of this group, possesses a special interest. Marls like those at Moody's 
Branch (~204), Langley's field, and many of those of Madison, N. Smith, N. 
Jasper, and S. Clarke, approach very nearly in their composition, to hydraulic 
limestones ; and the same is true of the marl of Vicksburg, and those resemb-
~~ . -

305. Some of the limestones of the Vicksburg Group are of 
considerable purity; thus, that at Yost's lime-kiln, Rankin connty, 
contains only about five per cent. of impurities (see below) which 
are the less injurious to the quality of the pro~uct, as they consist 
of sand. rath~r than clay. The limestone ledges always occur 
interstratified (alternating) with marl strata, the thickness of botlt 
varying from 1 to 6 feet ;, the limestone ledges are generally the 
thickest, ordinarily 2 or 4 feet.' The limestQne at Vicksburg, 
(220) whose quality as· a building stone and flagstone has beea. 
sufficiently tested,* is less pure than that found in Hinds ani 
Rankin ; yet it will, if not overburnt, yield a lime suitable for all 
ordinary purposes, except, perhaps, whitewashing. A partial 
analysis of the rock as ,obtained from the quarry . in the northern 
part of the town of Vicksburg, gave the following result : 

VICKSBURG LIMESTONE. 

Carbonate of Lime .............................. 87.808 
Sharp Sand .......•............•...............• 0.207 
Other Impurities. . . . . .......•...•...... :-,. . • . ... 1Ui85 

100.000 
1 cwt. of limestone will, according to this analysis, yield about 61 pounds of 

burnt lime, containing between 11 and 12 lbs. of impurities. Among the latter-, 

*The durability of the rock is greatly increased, if care be taken to place it 
in its natural positicm, so as to place the stratification lines horizontally arid not 
vertically ; in other words, if the slabs be placed "flat" and not "on edge." In 

, many of the stone walls and paving stones of Vicksburg, it will be noted ·that 
wherever the rock has been placed on edge, it has _split up and crumbled otr 
("exfoliated") to a much greater extent, than is the case where it was placed oa 
the broad side. - In old walls especially, the rocks placed on edge might be 
distinguished at a distance, by their forming recesses, as it were, below . the 
surface of the others.-T9e' greater permeability of the rock to w~ter in the 
direetion of its cleavage, than at right angles to the latter, explains ·Ws 
phenomenon. 
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however, the eye, and still better the lens, detects a considerable amount of

greensand grains, which will render the product especially valuable fbi\agricui!-

tural purposes.

306. Whether or not the limestone occurring at Old Fort St. Peters, above

Ticksburg, on the Yazoo, resembles the Vicksburg rock in this respect, I am not

informed. It appears that in this locality, the ledges are heavier than at

Ticksburg, so that blocks of considerable size can be obtained.â€”The clay seams

mentioned as overlying the best of the rock at Vicksburg (1T220), seem to

accompany the same pretty generally, and may serve as a convenient landmark

in opening quarries. It would seem thSt lime might be manufactured to great

advantage at several points in the Walnut Hills, on the Yazoo Eiver, where

timber is so abundant; and so near to the great high way of the West, at all whose

ports are annually landed immense quantities of lime, transported at enormous

expense from Portland, Maine, to be distributed and consumed in the valley of

the Mississippi.

I am not aware that any limestone appears on the Big Black, in Warren or

Hinds counties; it would seem that such must be the case at some point E. and

IS. E. of Vicksburg, although it might be covered at present by the surface

materials.

307. The rock occurring in the town of Brownsville (1221) is

rather impure, but would yield lime suitable for mortar, and

agricultural purposes.

Of the limestone occurring on Baker's Creek, below Bolton's

Depot, I have not seen any specimen, nor am I aware of the thickness-

â€¢r character of the strata, which are, no doubt, a continuation of*

fhose at Steward's quarry, 3 miles "W. of Clinton, and could prob-

ably be found at corresponding depths in other localities. The

rock at Steward's quarry is purer than that at Vicksburg, and

well suited for building purposes, as well as for lime burning, being

very similar to that of Yost's Lime-kiln. The same is true of most

of the rock at Marshall's Quarry; that occurring near the former

residence of Mr. Long; and 3 miles S. of Byram, on the R. R.

At the latter place, it does not, however, form solid ledges, but

strata of disjointed, cavernous blocks; which circumstance, while

rendering it less valuable as a building stone, in no way impairs

its quality for lime-burning. The stratum can no doubt be found

in many other localities, and with the exception of N. E. Tishomin-

go, I know of no region in the State so well supplied with this

useful material, and so accessible on all sides, as that lying S. of

the Southern R. R., between Brandon and Bolton, and indicated

on the map by the pale bluish gray.

308. At Byram Station itself, as shown in the profile (1280), no

limestone occurs, but only soft marls. But within a mile above,

the ledges of rock represented in Sec. 32 (T223), cropping out on

the banks of the river, offer a fine opportunity of obtaining, not

only good limestone, but also very durable building stones, at the

*ame time with the first quality of marls;

The smooth, water-worn surfaces of the rock in ledges Nos. 2, 4 and 6,

plainly show that it is not likely to give way under atmospheric influences alone.

Considering in general, the great resistance of these limestones to decay, which

Â»ay be seen abundantly illustrated at their outcrops, it is much to be regretted

that the soft, easily decaying sandstone of S.Hinds should have altogether

superseded it in the erection of public buildings at Jackson.
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however, the eye, and still better the lens, detects a considerable amount of 
greensand grains, which will render the product especially valuable for ,agricul'
mral purposes. 

306. Whether or not the limestone occurring at Old Fort St. Peters, above 
Vicksburg, on the Yazoo, resembles the Vicksburg rock in this respect, I am not 
informed: It appears that in this locality, the ledges are -heavier than at 
Vicksburg, so that blocks of considerable size can be obtained.-The clay seams 
mentioned as overlying the best of the rock at Vicksburg ( ~220), seem to 
accompany the same pretty generally, and may serve as a convenient landmark 
in opening quarries. It would seem thlt lime n1ight be manufactured to great 
advantage at several points in the Walnut Hills, on the Yazoo River, where 
iimber is so abundant; and so near to the great highway of the West, at all whose 
ports are annually landed immense quantities of lime, transported at enormous 
expense from Portland, Maine, to be distributed and consumed in the valley of 
the Mississippi. · . 

I am not aware that any limestone appears on the Big B1ack, in Warren Ot'· 

Hinds counties; it would seem that such must be the case at some point E. and 
I. E. of Vicksburg, although it might be covered at present by the surface· 
materials. 

307. The rock occurring in the town of Brownsville (,-221) is 
rather impure; but would yield lime suitable for mortar, and 
agricultural purposes. · · 

Of the limestone ··occurring on Baker's Creek, below Bolton's 
Depot; I have not seen any specimen, nor am I aware of the thiclmess
er character of the strata, which are, no doubt, a continuation of 
ihose at Steward's quar1~y, 3 mil~s W. of Clinton, and could prob
ably be found at corresponding depths in other localities. The· 
l-ock · at Steward's quarry is purer than that ll.t Vicksburg, and 
well suited for building purposes, as well as for lime burning, being 
Tery similar to that of Yost's Lime-kiln. The same is true of most 
of the rock at Marshall's Quarry ; that occurring near the former 
residence of Mr. Long; and 3 miles S. of Byram, on the R. R. 
At the latter place, it does not, however, form solid ledges, but 
strata of disjointed, cavernous blocks; which circumstance, while· 
rendering it less valuable as a building stone, in no way impairs 
its quality for lime-burning. The stratum can no doubt l1e found 
in many other localities, and with th~ exception of N. E. Tishomin
go, I know of no region in the State so well supplied with this 
11seful material, and so accessible on all sides, as that lying S. of 
the Southern R. R., between Brandon and Bolton, and indicated 
4)U the map by the pale bluish gray. 

308. At Byram Station itself, a.s shown in the profile (,280), no 
limestone occurs, hut only soft tnarls. But within a mile above, 
ihe ledges of rock represented in Sec. 32 (,223), cropping out on 
ih.e banks of the river, offer a fine opportunity of obtaining, not 
only good limestone, but also very durable building stones, at the 
11ame time with the first quality of marls; 

The smooth, water-worn surfaces of the rock in ledges Nos. 2, 4 and 6, 
plainly show that it is not likely to give way under atmospheric Wluences aJone. 
Considering in general, the great resistance of these limestones to decay, which 
aa.y be seen abu,ndantly illustrated at their outcrops, it is much to be regretted 
that the · soft, easily decaying sandstone of S. Hinds should have altogethe! 
wperseded it in the erection of public buildings at Jackson. · · · 
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309. From Byram, the limestone may be traced in occasional

outcrops to the neighborhood of Brandon, where it appears at

numerous localities, generally capping the hills (as on A. P. Miller's.

Jos. Jayne's and Rev. D. A. Campbell's land,) forming a belt run-

ning N. B. and S. W.

There are here also, however, several ledges of hard limestone, separated

from each other by strata of white marl (IF218). The heaviest stratum, which

appears at the same level in several localities in the neighborhood, occurs at

Yost's lime-kiln. This stratum is composed of two ledges, separated only by

a thin sheet of soft material; the upper ledge, about two feet in thickness,

consists of disjointed blocks, very jagged and rough, and its cavities filled with

red clay from the surface. The lower ledge is solid, and 2% to 3 feet thick;

it is blue internally, but yellowish on the outside, there being, however, no

essential difference between the portions so colored. An analysis of a specimen

of this rock, taken from the lower ledge, gave the following result:

LIMESTONE FROM YOST'S LIME-KILN, RANKIN COUNTY.

Insoluble Matter (chiefly fine Sand. 2.029

Lime.. 52.474

Magnesia 0.667

Peroxide of Iron, and Alumina 2.125

Phosphoric Acid 0.075

Carbonic Acid 41.529

Water. 1.100

99.924

One cwt. of this limestone will therefore yield about 57 pounds of lime, of

which about 4a% lbs. are impurities.

310. The lime made from this rock, when properly burnt, slakes well, and is

suitable for all purposes. It has, nevertheless, been thought to be greatly inferior

4o the importedâ€”to make the mortar less firm, and not to admit of as large an

admixture of sand. There is not, in the nature of the material, any reason

why this should be so; but I have perceived abundant cause for these effects,

m the manner in which the burnt product is often managed. It has been

allowed, after burning, to lie on the ground in piles, in open sheds, and has thus

Veen sold in small quantities, after having kin for weeks and even months.

Under such circumstances, the purest and strongest lime will rapidly become

useless, for it is thus afforded an opportunity of returning to the same condition

from which it was originally changed by burning, and in consequence, it loses

its property of hardening when used as mortar. When burnt lime is thus

allowed to become airslaked, it increases considerably both in weight (more than

Â©ne third) and volume; so that the purchaser not only buys a worthless article,

but also pays for it higher by giving the same price which he would have paid

for the freshly burnt product.

Burnt lime, in order to preserve its fitness for use in mortar, must be kept

from contact with the air as much as possible. It ought therefore to be barrelled

or boxed immediately, if destined for sale or transportation; and not as apples

or oranges are, simply in order to keep them together, but tiglitly, like flour, etc.

When, however, a kiln of lime has been burnt for use on the spot, and it be

inconvenient to use it at once, it may be kept with perfect security and without

danger of deterioration, by slaking it in the same manner as though it were to

be converted into mortar at once, but afterwards letting it off from the slaking-

pan into a pit in the ground. After a time the lime settles, leaving the super-

fluous water on top, which as far as practicable may be drawn off; after which,

the pasty lime is covered over with sand to the depth of several inches.â€”Pure-
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309. From Byt·am, the limestone may be traced in occa:-;ioual 
outcrops to the 'Jeighborhood of Braudon, \Yhcre it appears at 
numerous localities, generally capping the hills (as on A. P. l\Iiller's~ 
Jos. Jayne's and ReY. D. A. Campbell's land,) forming a belt run
ning N. E. and S. W. 

There are here also, however, several ledges of hu.rd limestone, separated 
from each other by strata of white marl (~218). The heaviest stratum, which 
appears at the same level in several localities in the neighborhood, occurs at 
Yost's lime-kiln. This stratum is composed of two ledges, separated only by 
a thin sheet of soft material ; the upper ledge, about two feet in thickn~ss, 
consists of disjointed blocks, very jagged and rough, anq its cavities filled with 
red clay from the surface. The lower ledge is solid, and 2}6' to 3 feet thick; 
it is blue internally, but yellowish on the outside, there being, however, no 
essential difference between the portions so colored. An analysis of ::i. specimen 
of this rock, taken from the lower ledge, gave the following result: 

LIMESTONE FROM YOST'S LilVIE-KILN, RANKIN COUNTY. 

Insoluble :!\latter (chiefly fine Sand ................. 2.029 
Lime ..... ..................................... 52.474 
Magnesia. . . . . .. . • . ...... . · ...................... 0. 667 
Peroxide ofiron, and Alumina .................... 2.125 
Phosphoric Acid ............... , ................. 0.075 
Carbonic Acid ............... . .................. 41.529 
Water. , .............. ; ........................... 1.100 

99.924 
One cwt. of this limestone will therefore yield about 57 pounds of lime, of 

which about 4Yz lbs. are impurities. . . 
310. The lime made from this rock, when properly burnt, slakes well, and is 

suitable for all purposes. It has, nevertheless, been thought to be greatly inferior 
to the imported-to make the mortar less firm, and not to admit of as large an 
admixture of sand. There is not, in the nature of the material, any reason 
why this should be so ; but I have perceived abundant cause for these effects, 
ia the manner in which the burnt product is often managed. It has been 
allowed, after burning, to lie on the ground in piles, in opep. sheds, and has thus 
lleen sold in small quantities, after haVing lain for weeks and even months. 
U11der such circumstances, the purest and strongest lime will rapidly become 
11seless, for it is thus afforded an opportunity of returning to the same condition 
from which it was originally changed by burning, and in consequence, it loses 
its property of hardening when used as mortar. When burnt lime is thus 
allowed to become airslaked, it increases considerably both in weight (more than 
ene third) and volume ; so that the purchaser not only buys a worthless article. 
ltut also pays for it higher by giving the same price which he would have paid 
for the freshly burnt product. . 

Burnt lime, in order to preserve its fitness for use in mortar, must be kept 
from contact with the air as much. as possible. It ought therefore to be barrelled 
or boxed immediately, if destined for sale or transportation ; and not as apples 
er oranges are, simply in order to keep them together, but tightly, like flour, etc. 
When, however, a kiln of lime has been burnt for use on the spot, and it be 
inconvenient to use it at once, it may be kept with perfect security and without 
danger of deterioration, by slaking it in the same manner as though it were to 
be converted into mortar at once, but afterwards letting it off from the slaking
pan into a pit in the ground. After a time the lime settles, leaving the super
:tluoue water on top, which as far as practicable may be drawn off; after which, 
ihe pasty lime is covered over with sand to the .depth of several inches.-Pure 
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lime even improves by being thus kept for a time; but the process is not advis-

able with very impure lime, such as that made of the Eotten Limestone (TT149).

311. Most of the hard limestone occurring in the Brandon

neighborhood is of the same character as that of which the analysis

is given above.

Besides being found on the belt mentioned above (if309), it occurs also due

S.of Brandon, near Dr. Parker's, in a little branch on S. 27, T. 5, R. 3 E.; the

ledge is not, however, as thick as the one at Yost's kiln, and belongs to a lower

level. At a lower level still, on Richland Creek, S. 34, T. 5, R. 3 E., there is an

outcrop similar to the one mentioned. These strata do not, however, appear to

be always continuous, so that the rock is not necessarily found in one hill at the

same level at which it occurs in the one opposite. Limestone precisely similar

to that at Yost's kiln, was found in Mr. Ware's well, E. of Brandon, at about

40 feet; and again, we find it overlying the marl at Dr. Quin's (see above, 1F285).

Dr. Q. has used the rock for lime-burning, and finds it to produce an excellent

article.

312. The same limestone occurs, no doubt, further on in a S. B.

direction, about Polkville. It is found again in the neighborhood

of Ealeigh, and crops out on the slopes of the ridges, towards

Shongalo Creek, N. E. of Raleigh; the ledges so far as I have

seen, are of less thickness than in Rankin, and on the whole, less

pureâ€”the marl character prevailing over that of the limestone.

On the ridge between Shongalo and Bowland's Creek, the rock

also crops out, giving rise to terraces on the hills; that which

I have seen there, is very rich in greensand grains, and would

probably answer better for agricultural, than for architectural

purposes.

3131. I am not aware whether or not any hard limestone occurs

on the territory of the Vicksburg Group in S. Jasper, but it is

very likely that such is the case, for we see it in Wayne county,-if

not as abundantly, or generally speaking, of equal purity witfe.

that of Rankin and Hinds, nevertheless affording abundant oppor-

tunity for the manufacture of quicklime, of good quality. Hereas

elsewhere, the hard blue or gray limestone is to be preferred tÂ»

any of the softer and yellowish materials; nevertheless, the pure

white marls (f294) might, if necessary, be used for the purpose.

Blue limestone is found on the Chickasawhay River, at, and far

some distance above, Dr. E. A. Miller's place, near Waynesboro';

on Limestone Creek, both at its mouth and further up; on Yellow

Creek, in ledges of inconsiderable thickness, interstratified with

blue marl; on Cakchey's mill Creek, and others. It is also found

on the Buckatunna, S. E. of the localities mentioned. The soft

yellowish limestone underlying the prairies and forming bald hill-

tops, in this region, is generally better suited to agricultural, than

to architectural purposes.

3132. Building Stones.â€”With the exception of the limited

deposits of variegated aluminous sandstone occurring at Reeve's,

and on Muddy Creek, in Tippah (IT 168), no hard rocks but'those

belonging to the Orange Sand (111, 56) occur in quantities useful

for building purposes, on the territory of the Northern Lignitic

formation.
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lime even improves by being thuS kept for a time ; but the process is not advis
able with very impure lime, such as that made ofthe Rotten Limestone ('lfl49). 

311. Most of the hard limestone occurring in the .Brandon 
neighborhood is of the same character as that of which the analysis 
is given above. 

Besides being found on the belt mentioned above ( '!f309), it occurs also due 
S. of Brandon, near Dr. Parker's, in a little branch on S. 27, T. 5, R. 3 E. ; the 
ledge is not, however, as thick as the one at Yost's kiln, and belongs to a lower 
level. At a lower level still, on Richland Creek, S. 34, T. 5, R. 3 E., there is an 
outcrop similar to the one mentioned. These strata do not, however, appear to 
be always continuous, so that the rock is not necessarily found in one hill at the 
same level at which it occurs in the one opposite. Limestone precisely similar 
to that at Yost's kiln, was found in Mr. Ware's wei), E. of Brandon, at a;l)out 
40 feet;· and again, we find it overlying the marl at Dr. Quin's (see above, 'lf285). 
Dr. Q. has used the rock for lime-burning, and finds it to produce an excellent 
article. 

312. The same limestone occurs, no doubt, further on in a S. E. 
direction, about Polkville. It is found again in the neighborhood 
of Raleigh, and crops out on the slopes of the ridges, towards 
Shongalo Creek, N. E. of Raleigh ; the ledges so far as I have 
seen, are of less thickness than in Rankin, and on the whole, less 
pure-the marl character prevailing over that of the. limestone. 
On the ridge between Shongalo and Bowland's Creek, the rock 
also crops out, giving rise to terraces on the hills; that which. 
I have seen there, is very rich in greensand grains, and would 
probably answer better for agricultural~ than for architectural 
purposes. . 

313 1 • I am not aware whether or not any hard limestone occurs 
on the territory of the Vicksburg Group in S. Jasper, but it is 
very likely that such is the case, for we see it in Wayne county, if 
not as a.bundantly, or generally speaking, of equal purity with 
that of Rankin and Hinds, nevertheless affording abundant oppor
tunity for the manufacture of quicklime, of good quality. Hete'as 
elsewhere, the hard blue or gray limestone . is to be preferred te 
any of the softer and yell<~ wish materials.; nevertheless, the pui;e 
white marls ('J294) might, if necessary, be used for the purpose. 
Blue limestone is found on the Chickasawhay River, at, and for 
some distance above, Dr. E. A. Miller's place, near Waynesboro'; 
on Limestone Creek, both at its mouth and further up; on Yellow 
Creek, in ledges of inconsiderable thickness, interstratified with 
blue marl ; on Cakchey's mill Creek, and others. It is also found 
on the Buckatunna. S. E. of the localities mentioned. The soft 
yellowish limestone underlying the prairies and forming bald hill
tops, in this region, is generally better suited to agricultural, than 
to architectural purposes. 

3132 • BUILDING 8TONES.-With the exception of the limited 
deposits of variegated· aluminous sandstone· occurring at Reeve's, 
and on Muddy Creek, in Tippah (,168), no hard rocks but those 
belonging to the Orange Sand (~fll, 56) occur in quantities useful 
for building purposes, on the territory of the Northern Lignitic 
formation. 
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The localities thus far observed of the sandstones and claystones

of the Siliceous Claiborne, stage, have been mentioned above (1T188,

1902).

These rocks are generally very durable, where they are not too

soft from the first.

The limestones of the calcareous Tertiary, some of which are of

excellent quality as building stones, have been spoken of above

'(1304 to 414).

The gray and white sandstones of the Grand Gulf Group, whose

chief localities of occurrence have already been given, (232 to 236;

242), would, so far as their obvious physical properties, their fre-

quency of occurrence, and their mass is concerned, forni a very

eligible and highly valuable building material, but for the draw-

backs already referred to (1231), viz: their want of durability

when exposed above ground.

In numerous instances their gradual softening has been owing, no doubt, to

the amount of salts they contain, which in some regions (Campbell's Creek,

Steen's Creek, Kankin county, IT241). continually effloresce on their surface,

and finally reduce them to powder. In others, however (and particularly at

the Capitol at Jackson), the chief cause of their decay has been the presence of

small concretions of iron pyrites, whose oxidation or vitriolescence causes partly

rusty spots, which, though sqfibr than the rest of the mass, serve mainly to

mar the appearance of the surface; partly, by the swelling consequent upon this

process, breaks out fragments, and rends open large sized blocks; thus serious-

ly endangering the security of buildings. The acrid, inky taste of the spots

where this process is going on, will readily show to any palate the presence of

copperas.

Two simple practical rules to be observed in the use of this rock, result from

the above considerations. Firstly, the use of any rock or portions of Tock,

where the brilliant, golden-yellow particles or lumps of the iron pyrites may be

observed, or where on surfaces naturally exposed, the rust spots indicate its

presence, ought to be strictly avoided. Secondly, the rock when used ought to

be protected against the action of sir and moisture, by a good coating of linseed

oil, soluble glass, varnish or the like; and the same means may be employed

to arrest the process of decay where it has already commenced.â€”It also

follows, that when the rock is used in works little exposed to the action of the

atmosphere, and changes from wet to dry (as in foundations, etc.), there is less

danger of a change in its mass.

314. Waters of the Tertiary Formations.â€”a. Waters of the

Lignitic Groups.â€”It is but rarely that waters derived essentially

from the strata of any of the lignitic stages of the Tertiary,

possess that degree of purity which would characterize them as "free-

stone waters.77 Those derived from the materials of the Grand

Gulf Group are almost without exception, mineral waters proper;

L e. sufficiently strong to be recognized at once by the taste, and in

the majority of cases, unfit for constant and daily use. In a less

degree in general, this is the case also with those derived from the

Lower or Northern Lignitic Group, and from the minor lignitic

stages of the Tertiary generally. It is, ordinarily, only where

yellow sands enter largely into the composition of the strata of the

Northern Lignitic Group (as is the case most frequently where
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The localities thus far observed of the sandstones and claystones 
of the Siliceous Claiborne stage, have been mentioned above (-,rl88, 
Hl02 ). 

These rocks are generally very durable, where they are not too 
soft from the first. 

The limestones of the calcareous Tertiary, some of which are of 
excellent quality as building stones, have been spoken of abov:e 

' (,304 to 414). 
The gray and white sandstones of the Grand Gulf Group, whose 

chief localities of occurrence have already been given, (232 to 236 ; 
242), would, so far as their obvious physical properties, their fre, 
quency of occurrence, and their mass is ·concerned, form a very 
eligible and highly valuable building material, but for the draw, 
backs already referred to (,-231), viz : their want of durability 
when exposed above ground. 

In numerous instances their gradual softening has beeu owing, no doubt, to 
the amount of salts they coritain, which in some regions (Campbell's Creek, 
Steen's Creek, Rankin county, "!f241), continually eflloresce on their surfaee, 
and finally reduce them to powder. In others, however (and particularly at 
the Capitol atJackson), the chief cause of their decay _has been the presence of' 
small concretions of iron pyrites, whqse oxidation or vitriolescence causes partly 
rusty spots, which, ·though soft)r than the rest of the mass, serve mainly to 
mar the appearance of the surface ; partly, by the swelling consequent upon this 
process, breaks out fragments, and rends open large sized blocks ; thus serious
ly endangering the security of buildings. The acrid; inky taste of the spots 
where this process is going on, will readily show to any palate the presence of 
copperas. 

Two simple practical rules to be observed in the use of this rock, resultfrotn 
the above considerations. Firstly, the use of any rock or portions of rockf 

·where the brilliant, golden-yellow·particles or lumps of the iron pyrites tnay be 
observed, or where on surfaces ·naturally ·exposed, the rust spots indic~te its 
presence, ought to be strictly avoided. Secondly, the rock when used ought to 
be protected against the action of 1lir and· moisture, by &-·good coating Of linseed 
oil, soluble gla8s, varnish or the-like ; and the same means ·may be e~ployed 
to arrest the process of decay where it has already · commenced.-It also 
follows, that when the rock is used in works little exposed to the action of the 
atmosphere, and changes from wet to dry (as in foundations, et.c.), there is less 
danger of a change in its mass. . 

314. WATERS OF THE TERTIARY FORMA.TIONS.-a. Waters of the 
Lignitic Groups.-It is but rarely that waters derived essentially 
from the strata of any of the lignitic stages -of the Tertiary, 
possessthatdegreeofpurity which would characterize them as" free
stoJ:J.e waters." Those derived from the materials of the Grand 
Gulf Group are almost without exception, mineral waters proper; 
i. e. sufficiently strong to be recognized at once by the taste, and in 
the majority of cases, unfit for constant and daily use. In a less 
degree in general, this is the case also with those derived from the 
Lower or Northern Lignitic Group, and from the minor lignitic 
stages of the Tertiary generally. It is, ordinarily, only where
yellow sands enter largely into the composition of the strata of the 
Northern Lignitic Group (as is the case most frequeo.tly where 
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lignite bods occur) that we find in them springs or wells whose

water is but.so slightly contaminated with the salts win h charac-

terize all more or less, as not o interfere with ihe ordinary uses of

well and spring water.

315. It cannot, therefore, be surprising, in view of the extensive

territory occupied, more or less, by these formations, that mineral

springs indwells should be reported from all quarters of the State;

their inconvenient abundance being such, ihat in extensive regions

a draught of pure water can be obtained only from cisterns and

streams, and that the former are of necessity used, notwithstanding

the abundance of water to be found in wells. Were it not for the

superincumbent beds of the Orange Sand formation, whose very

general distribution over the surface has so often been noticed, and

% which afford the purest of water, even though often at inconvenient

"depths, the State of Mississippi would find itself in great st: aits as

regards the quality of its waters.

For however acceptable may be the presence of mineral waters here and

there, yet their universal prevalence, to the exclusion of pure water, is scarcely

less undesirable on the land than it is to the mariner at sea, when he finds him-

self deprived of all but the ocean brine wherewith to slake his thirst. We might

as well attempt to substitute the drugstore for the provision market; and it is

Â»ot a little singular, that such a vast number of persons, who religiously eschew

to the last extremity the help of a physician, through distrust of medicines,

should not only willingly, but eagerly, be dosing themselves, day after day, with

matural solutions of the very substances which, if coming from the drugstore,

they would not admit within their gates. It would, probably, be difficult to

find, on either continent, any region where the abuse of mineral waters is

carried to a greater extreme, than is the case in some portions of the State of

Mississippiâ€”on the ground, very generally, that these waters are supposed to be

"Natures own remedy;" though on precisely the same principle, it would be

â€¢ompetent to the house-wife to use poison hemlock instead of celery, or the

natural white arsenic in the place of salt.

316. I shall give specially, in the Agricultural Keport, the numerous localities

at which mineral waters occur, and the analyses I have made; a few general

remarks on their character ought, however, to find their place here.

Sulphuretted hydrogen, and a certain amount of Carbonic Acid,

are very generally present. An ingredient common to all the

waters of the lignitic formation which I have examined, is common

salt or Chloride of Sodium, Glaubers salt; or Sulphate of Soda, is

also very common. Potash^ in the form of Carbonate or Sulphate^

is rarely wanting. But the universally prevalent characteristic of

these waters, to which they most frequently owe their injurious

effects on health by causeless and constant use, is Magnesia in some

formâ€”the Sulphate or Chloride, or both. Next to this, the salts of

Limeâ€”commonly the Sulphate, but often the Chloride; with more

or less of the Bicarbonates of both Lime and Magnesia, form the

usual ingredients. A trace of Iron is always present; in numerous

instances, strong chalybeates are formed, both by the Bicarbonate,

and by the Sulphate of that metal. Sulphate of Alumina, though

not a usual ingredient, is often present, and in several cases forms
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lignite bed::; oeeur) tl1at. we find in them :-;prings or well=- who8e 
water is but so sligh1Iy eontamluatf'd with the s;alt:-: wlti h eliarac
terizc all morf- Ot' less. a:-; not ·o int.el'fcrc with ihe ordinary Hses of 
well and spring water. 

315. It cannot, therefore, be ..-urprising, in view of tl1e extensive 
territory occupied, more or le~s. by these format.iuu~. tlwt wineral 
springs and wells phould be reported from all quat:ters of the :-\tate; 
their inconvenient abundance being such. tl1at in extensive regions 
a draught of pnre water can be obtained only from cistm•ns and 
streams, and that the former are of necessity used, notwithstanding 
the abundance of water to be found in wells. Were it not f<H· the 

·superincumbent berl~ of the Orange Sand formation, whose very 
general distribution over the surface has so often been noticed, and 

.which afford the pu1·e3t of water, even though often at inconvenient 
deptl:s, the State of Mississippi would find itself 'in great st; aits as 
regards the quality of its water.s. 

For however acceptable may be the presence of mineral waters here and 
there, yet their ·unive:r8al prevalence, to the exclusion of pure water, is scarcely 
less undesirable on the land than it is to the mariner at sea, when he finds him
self deprived of all but the ocean brine wherewith to slake his thirst. We might 
as well attempt to substitute the drugstore for the provision market ; and it is 
:aot a little singular, that such a vast number of persons, who religiously eschew 
io the last extremity the help of a physician, through distrust of medicines, 
should not only willingly, but eagerly, be dosing themselves, day after day, with 
:aatural solutions of the very substances which, if coming from the drugstore, 
they would not admit within their gates. It would, probably, be difficult to 
:find, on either continent, any region where the abuse of mineral waters. is 
earried to a greater extreme, than is the case in some portions of the State of 
1lississippi-on the ground, very generally, that these waters are supposed to be 
"Natures own remedy ;" though on precisely the same principle, it would be 
•ompetent to the house-wife to use poison hemlock instead of celery, or the 
:aatural white arsenic in the place of salt. 

316. I shall give specially, in the Agricultural Report, the numerous localities 
at which mineral waters occur, and the aiJalyses I have made ; a few general 
.emarks on their character ought, however, to find their place here. 

Sulphu1·etted hydrogen, and a certain amount of Cm·bonic .llcid1 

are very generally present. An ingredient common to all the 
waters of the lignitic formation which I have examined, is common 
salt or Chloride qf Sodium, Glaubers salt; or Sulphate of Soda, is 
also very common. Potash, in the form of Carbonate or Sulphate, 
is rarely wanting. But the universally prevalent characteristic of 
these waters, to which they most frequently owe their injurious 
effects on health by causeless and constant use, is Magnesia in some 
form-the Sulphate or Chloride, or both. Next to this, the salts of 
Lime-commonly the Sulphate, but often the Chloride i with more 
or less of the Bicarbonates of both Lime and Magnesia, form the 
usual ingredients. A trace of Iron is always present· in numerous 
instances, strong chalybeates are formed, both by th~ Bicarbonate, 
and by the Sulphate of that metal. Sulphate of .Alumina~ though 
not a usual ingredient, is often present, and in seveml cases forms 
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stroDg alum waters, mostly saturated, at the same time, with

gypsum.

These waters occur especially, wherever the Selenite is found accompanied by

crusts of Yellow Iron Ore; which is more commonly the case near to the line

of the marine fossiliferous strata, than at the more distant points. Yery fre-

quently, the waters of the lignitic formations contain organic matter, which

imparts to them dark tints, and a variety of tastes, which are more particularly

unpleasant in the presence of sulphuretted hydrogen. I have occasionally seen

waters, whose color and smell could readily have caused them to he mistaken

for the drainings of a manure-pile; and I have repeatedly heard waters of a

similar character extolled by enthusiastic persons as particularly " healthy," on

that very account.

317. It is not unfrequently the case, that mineral waters, especially

chalybeates derived from the Orange Sand formation (and con-

taining their iron as bicarbonate) are partially impregnated with

the constituents of the lignitic waters, by contact with the strata,

or intermixture of the waters themselves (175). Mineral waters

thus produced are among the best of the State.

In the absence of deep borings in the Northern Lignitic formation, I have been

unable to settle definitely the question whether there is any constant dip of the

strata, sufficient to afford a useful rise of water in deep wells. While it is highly

probable that such is the case on the whole of the formation, it has been proved

with certainty only near to, or on the territory of the marine Tertiary, in

Madison and Hinds counties, where wells, although begun in the latter strata,

yet obtain their rising waters from the Lignitic formation. Special data with

reference to bores of this kind, will be found below (319, ff.)

318. In the Southern Lignitic, or Grand Gulf Group, also, data

bearing on the question of the general dip are scarce. Several

instances have been mentioned (1289, '-40) where the strata showed

a strong dip for a short distance, but then again became horizontal,

which is the position in which, apparently at least, they are usually

seen. The lact that there is a general correspondence of the

materials of this formation in an E. and W., or S. B. and N. W.

direction, while there is a much greater variation at right angles

to such lines, would seem to make a general dip south-westward

probable.

I know only one instance, however, in which a notable rise was obtained in a

well dug in this formation, viz : at Mr. P. H. Hale's, S. 2, T. 3, R. 2 E., Rankin

county, where at 86 feet, dug chiefly in soft, whitish sandstone, a stream of

water was struck, rising 36 feet; the water impregnated, as usual (^though not

apparently, to an injurious extent), with different salts. This single instance

might possibly be owing to one of the faults of stratification above referred to;

yet in view of the fact that there are very few cases in which the strata of this

formation have been penetrated to a similar depth, the, hope of success in the

boring of artesian wells is sufficiently justified to induce experiments. It is

particularly so when it is remembered, that the water, such as it occurs in the

water-bearing strata themselves, is often of good quality, and only becomes con-

taminated with salts by standiruj in the wells. Hence, the continuous stream of

an artesian fountain might be expected to be comparatively pure, even when the

water of stagnant wells would be undrinkable.

To the Southern River Counties, which in the absence of the

Orange Sand, can obtain no drinkable water in shallow wells (that

of the Bluff formation being too limy, and that of the Grand Gulf
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strong alum waters, mostly saturated, at the ~amc time, with 
gypsum. · 

These waters occur especially, wherever the Selenite is found accompanied by 
crusts of. Yellow Iron Ore ; which is more commonly the case near to the line 
of the marine fossiliferous strata, than at the more distant points. Very fre
quently, the waters of the lignitic formations contain organic matter, which 
imparts to them dark tints, and a variety of tastes, which are more particularly 
unpleasant in the presence of sulphuretted hydrogen. I have occasionally seen 
waters, whose color and smell could readily have caused them to be mistaken 
for the drainings of a m3,nure-pile; and I have repeatedly heard waters of a 
similar character extolled by enthusiastic persons as particularly "healthy," on 
that very account. 

317. It is not unfrequently the case, that mineral water~, especially 
chalybeatcs derived from the Orange Sand formation (and con
taining their iron as bicarbonate) are partially impregnated with 
the constituents of the lignitic waters, by contact with the strata, 
or intermixture of the waters themsel\es (~75). Mineral waters 
thus produced are among the best of the State. 

In the absence of deep borings in the Northern Lignitic formation, I have been 
unable to settle definitely the question whether there is any constant dip of the 
strata, sufficient to afford a useful rise of water in deep wells. · While it is highly 
probable that such is the case on the whole of the formation, it has been proved. 
with certainty only near to, or on the territory of the marine Tertiary, in 
Madison and Hinds counties, where wells, although begun in the latter strata, 
yet obtain their rising waters from the Lignitic formation. Special data with 
reference to bores of this kind, will be found below (319, ff.) 

a18. In the Southern Lignitic, or Grand Gulf Group. also, data 
bearing on the question of the general dip are scarce. Several 
instances have been mentioned (~1239, ·..:AO) wLere the strata showed 
n, strong dip for a abort distance, but then again became horizontal, 
which i~ the poEJition in which, apparently at least, they are usually 
seen. The fact that there is u general correapondence of the 
material8 of thi~ formation in an E. and W., or S. E. and N. W. 
di-rection, while there is a much greater variation at right angles 
to such lines, would seem to make a general dip south-we~tward 
prob~ble. · 

I know only one instance, however, in which a notable rise was obtained in a, 
well dug in this formation, viz : at Mr. P. H. Hale's, 8. 2, T. 3, R. 2 E., Rankin 
county, where at 86 feet, dug chiefly in soft, whitish sandstone, a stream of 
water was struck, rising 36 feet; the water impregnated, as usual \though not 
apparently, to an injurious extent), with different salts. This single instance 
might possibly be owing to one of the faults of stratification above referred to ; 
yet in view of the fact that there are very few cases in which the strata of this 
formation have been penetrated to a similar depth, the. hope of success in the 
boring of artesian wells is sufficiently justified to induce experiments. It is 
particularly so when it is remembered, that the water, such as it occurs in the 
water-bearing strata themselves, is often of good quality, and only becmnes con
taminated with salts by standing in the wells. Hence, the continuous gtream of 
an artesian fountain might be expected to be comparatively pure, even when the 
water of stagnant wells would be undrinkable. 

To the ::;outhern River Countie~>, which in the absence of the 
~Orange Sand, can obtain no drinkable water in ~hallow wells (tha' . 
of the Bluff formation being too limy, and that of the Grand Gulf 
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strata too inagnesian and salty), this consideration is of especial

importance, and well worth a trial; more especially as the boring

is generally very easy.

It is difficult, thus far, to say, to what depth boring might require to be

carried; but a few hundred feet would suffice to show what might be expected

within the Grand. Gulf strata. So soon as, in passing through these (at Port

Gibson, for instance, at a depth from 500 to 800 feet) the upper, sandy strata of

the marine Tertiary (of the Vicksburg Group) should be reached, water would

be obtained almost beyond a doubt; it would probably be somewhat limy, but

much less so than that of the Bluff formation, and infinitely preferable to the

magnesian waters in ordinary wells, of the Grand Gulf Group. It might be

necessary, in order to prevent the strata of the latter from contaminating the

water, to tube them out. The practicability of artesian wells further S., should

no rise of water he obtained in the strata of the Grand Gulf Group, will be simply

a question of depth; in this case, the first chances at Natchez, for instance, would

lie between 1200 and 2000 feet; while at greater depths, the probability of

obtaining artesian water would be a very strong one. But if, as is most likely,

water having a considerable rise should be found within, the Grand Gulf strata,

the depth required might fall considerably short even of a thousand feet.

319. c. Waters of the calcareous marine Tertiary.â€”All these are,

of course, more or less impregnated with carbonate of lime; yet

not generally to such a degree as to seriously impair their fitness

for the ordinary household uses, nor even as strongly as those of

the Rotten Limestone of the Cretaceous formation. On the

territory of the Vicksburg Group, there is generally little difficulty

in regard to water; the region is hilly and much interspersed with

Orange Sand ridges, yielding pure water above the tertiary rocks;

the latter themselves contain many water-bearing strata, especially

in their upper portion; and the same is true of the lignitic stages

intervening between the several calcareous ones. The waters

derived from the latter are, in general, much purer than those

originating from either of the two principal Lignitic groups.

320. Within the Jackson Group, water-bearing strata are

generally scarce, though not entirely absent. In commencing a

bore on the territory of the Jackson Group, we must ordinarily

expect, to pass through their whole thickness before reaching water.

Since, however, the dip of these strata is quite considerable, we

may expect the w.iter of deep wells to possess a corresponding

rise; and from such experiu ents as have been made, there can be

little doubt that artesianwcUsave practicable on a considerable part,

at least, of the territory of these formations; and especially on its

eastern portion, at very moderate depths.

321. The bo; irig of the well at the Penitentiary at Jackson,

possesses great interest, not only for the adjoining country, but for

the whole of South Mississipp ; since it will give us definite infor-

mation in regard to the general structure of the formations upon

which the success of artesian boring will depend. 1 subjoin the

record of the strata thus far penetrated in the Jackson welL
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strata too magnesian and salty), this consideration is of especial 
importance, and well worth a tria] ; more especially as the boring 
is generally very easy. 

It is difficult, thus far, to say, to what depth boring might req,uire to be 
carried ; but a few hundred feet would suffice to show what might be expected 
within the Grand. Gulf str~ta. So soon as, in passing through these (at Port 
Gibson, for instance; at a depth from .500 to 800 feet) the upper, sandy st!'ata of 
the Jna:ine Tertiary (of the Vicksburp Group) should be re~ched, wate~ would 
b~ obtamed almost beyond a doubt; It would probably be somewhat hmy, but 
much less so than that of the Bluff formation, and infinitely preferable to the 
magnesian waters in ordinary wells, of the Grand GJilf Group. It might be 
necessary, in order to prevent the strata of the latter from contaminating the 
water, to tube them out. The practi•·ability of artesian wells further S., should 
no 'dse of water be obtained ~·n the strata of the Gmnd Gulf GTmp, will be simply 
a question of depth ; in this case, the first chances at Natchez, for instance, would 
lie between -1~00 and 2000 feet ; while at greater depths, the probability of 
obtaining artesian water would be a very strong one. But if, as is most likely, 
water having a considerable rise should be found within. the Grand Gulf strata, 
the depth required might fall considerably short even of a thousand feet. 

319. c. Watm·s of the calcareous m.arin.e Te1tiary.-All these are, 
of course, more or less-impregnated with carbonate of lime ; yet 
not generally to such a degree as to seriously impair their fitness 
for the ordinary household uses, nor even as strongly as those of 
the Rotten Limestone of the Cretaceous formation. On the · 
territory of the Vicksburg G~oup, there is generally little difficulty 
in regard to water ; the region is hilly and much i11terspersed with 
Orange Sand ridges, yielding pure water above the tertiary rocks; 
the latter themselves contain many water-bearing strata, especially 
in their upper portion; and the same is true of the lignitic stages 
intervening between the several calcareous ones. · The waters 
derived from the latter are,- in general, much purer than those 
originating from either of the two principal Lignitic groups . . 

320. Within the Jackson Group, water-bearing strata are 
generally scarce, though not entirely absent. ln commencing a 
bore on the territory of the Jackson Group, we must ordinarily 
e~pect to pa~s through their whole thickness before reachingwate~·· 

l:3ince, l1owevel·, the dip of these strata is quite considerable, we 
may expect the water of deep wells to possess a corresponding 
rise; nnd from snell expt>rin e11ts as have l.Jcen inade, there can be 
little .doubt that artesian wdls arc practicable on a considerable part, 
at leas.t, of the territory of these formations; and especially on its 
eastern portion, at very modcmtc depths. 

321. The bo;·ing of the well at · the Penitentiary at Jackson, 
possesses great interest, not only forthe adjoining country, but for 
the whole of South Mis::;issipp ; since it wiH ,give us definite infor
mation in rrgard to the general str-ucture of the formations upon 
which. the s-uccess of artesian boring will depend. I suldoin the 
record of the strata thus far pe:p.etrated in the Jackson well. · 
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The data, down to No. 8 inclusive, were furnished by Mr. J. Murray * after

whose death the work remained stationary until, very lately, it has been recom-

menced in a more effectual manner, by the aid of a steam engine, under the

direction of Mr. W. B. Blake, who so successfully conducted the boring of the

celebrated Louisville artesian well. Strata 9 to 13 are given according to Mr.

Blake's accurate record; the greatest depth reached being, by his measurement,

460 feet. In consequence of the failure of the supply of water for the machinery

at the Penitentiary, from the ponds heretofore used, the boring of the well has

been discontinued at present (July, 1860), in order to allow of its water being

used. It has since been reapeatedly drawn upon at the rate of 14,000 gallons

per day, without a sensible diminution of the supply^â€”saving about $18 per

day (after deducting the cost of pumping), otherwise spent in hauling water. At

present the water carries with it some fine sand, which renders it turbid, and

is allowed to subside in a tank, before being fed to the boilers. This is owing,

no doubt, to the spasmodic action of the pump, and would soon subside in a reg-

ular flow. The water is now being used for all ordinary purposes; it is some-

what mineral, the prevalent ingredient being Bi-carbonate of Soda, with some

other saltsâ€”contained to the extent of about 20 to 25 grains per gallon.

Record of the Bored Well at the State Penitentiary.

1. Surface materials and clay marl - - - - .20 feet*

2. Blue sandy shell marl - - - - - 11"

3. Day sand, with streaks of whitish or gray clay, containing im-

pressions of leaves - - - - - 80"

4. Wet quicksand, caving very badly - - - - 70"

(Here water rose to within 70 feet of the surface.)

5. Black clays, mostly laminated, interstratified with layers of sand.

Fragments of impressions of leaves, and, at 400 feet, a catkin

of a willow?, were bored up - - . - 268"

6. Greensand, with shells, and streaks of gray and red clay - 30"

7. Water-bearing sand, caving badly - - - - 20"

(Here water rose to within 50 feet of the surface.)

8. Greensand, with shells; same as above - - -?

9. Ledge of gray, fossiliferous limestone -' - â–  - 1"

10. Blue clay, with calcareous nodules, and some layers of green-

sand marl - - - - - - - 12"

11. Shell marl, with layers of black clay - - - 10"

12. Quicksand, with a great deal of mica - - - - 5"

13. White, indurate clay, with iron pyrites. Not yet passed. -?

The material of bed No. 6 of this profile is richer in greensand than any I have

seen in the State; it consists of little else than,.glaucomte and broken shells,

and-would be of the highest value as a manure, could its outcrop be found. I

suppose it to be a continuation of the Shongalo bed; and if so, there is reason

to expect, that materials similar to it will be found in other and more accessible

portions of that bed.

This profile shows the materials of the formation to be so variable, that water^

bearing beds may be expected every where at intervals. The water, from which

the fetid black clay had been "tubed out," showed no remarkable smell or taste.

It will be perceived, that a difference in depth of 368 feet, irom the top of the

first water-bearing stratum (No. 4)to the second (No. 7) caused a rise of twenty

feet; and if the rise increase hereafter at the same ratio, and a water-bearing

*I must observe that the aggregate depth given by Mr. Murray (500 feet)

greatly exceeds that since given by Mr. Blake, according to whose measurement^

the entire depth, at the time he took the work in charge, did not exceed 425 feet..

Hq% knowing where theÂ£rror may he,Igive this part of the record as I received it.
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The data, down to No.8 inclusive, were furnished by Mr. J. Murray,* after 
whose death the work remained stationary until, very lately, it has been recom- . 
menced in a more effectual manner, by the aid of a steam engine, under the 
direction of Mr. W. B. Blake, who so successfully conducted the boring of the 
celebrated Louisville artesian well. Strata 9 to 13 are given according to Mr. 
Blake's accurate record ; the greatest depth reached being, by- his measurement, 
460 feet. In consequence of the failure oftheslipply of water for the machinery 
at the Penitentiary, from the ponds heretofore used, the boring of the well has 
been discontinued at present (July, 1860), in order to allow of its water being 
used. It has since been reapeatedly drawn upon at the rate of 14,000 gallons 
per day, without a sensible diminution of the supply~saving about $18 per 
day (after deducting the cost of pumping), otherwise spent in hauling water. At 
present the water carries·· with it some · fine sand, which renders it turbid, and 
is allo...,.ed to subside in'a tank, before being fed to the boilers. 'l'his is owing, 
no doubt, to the spasmodic action of the pump, and would soon subside in a reg
ular flow. The water is now being used for all ordinary purposes; it is some
what mine~·al, the prevalent ingredient 'being Bi-carbonate of Soda, with some 
other salts-contained to the extent of about 20 to 25 grains per gallon. 

Reco'rd of the Bm·ed Well at the State Penitentiary. 

1. Surface materials and clay marl 
2. Blue sandy shell marl 
3. Day sand, with streaks of whitish or gray clay, containing im

pressions of leaves 
4. Wet quicksand, caving very badly 

(Here water rose to within 70 feet of the surface.) 
5. Black Clays, mostly laminated, interstratified with layers of sand. 

Fragments of impressions o( leaves, and, at 400 feet, a catkin 
of a willow?, were· bored up . 

6. Green sang, with shells, and streaks of gray and red clay 
7. Water-bearing sand, cavit:Ig badly - - -

· {Here water rose to within 50 feet of the surface.) 
8. Greensand, with shells ; same as above . 
9. Ledge of ·gray, fossiliferous limestone - · 

. .20 feet. 
11 · " 

80 " 
70 " 

268 " 
30 . " 
20 " 

? 
1 " 10. Blue clay, with calcareous nodules, and some layers of green-

sand marl · - 12 " 
11. Shell marl, with layers of' black clay 10 " 
12. Quicksand, with a great deal of mica - 5 · " 
13; White, indurate clay, with iron pyrites. Not yet passed. - ? 

The material of bed No. 6 of this profile is richer in greem;and than any I have 
seen in the State ; it -~onsists of little eiRe than,.glauconite and broken shells; 
and -would be of ·the highest value as a manure, cotfld its outcrop be found. I 
suppose itt() be a continuation of the Shongalo bed ; and if so, there is reason 
to expect, that materials simila:t;' to it will be found in other arid more accessible 
portions of that bed. · 

'!'his profile shows the materials of the formation to be so variable, that water
bearing beds may be expected everywhere at intervals. The water, from which 
the fetid black clay had been" tubed out," sho"wed no remarkable smell or taste. 
It will be perceived, that a difference in depth of 368 feet, from the top of the 
first water-bearing stratum (No. 4)to the second (No. 7) caused a rise of twenty 
feet; and if the rise increase hereaftei• at the same ratio, and a water-bearing 

*I must observe that the aggregate ·depth given by :Mr~ Murray (500 feet) 
greatly exceeds that since given by Mr. Blake, according to whose measurell)ent, 
the entire depth, at the t.ime he took the work in charge, did not exceed 425 feet. 
lio" knowing where. the ~rror .mar·:~,l~ve this par.t of the record 8S I ~i,v~ it;" - . . . . ~ 
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stratum be struck at the proper depth, the water will rise to the surface at a

depth 920 feet below the present, or at a total depth of 1400 to. 1500 feet.

,322. The wells attempted, both at Canton, and at his residence,

by Rev. J. E. Lambuth, of Madison, have already been mentioned;

and from all appearance their failure has been owing purely to

mechanical difficulties and accidents in boring, which the persons

in charge did not know how to deal with.

Three wells were attempted, successively, at Mr. Lambuth's residence, S. 2,

T. 7, R. 2 E., two of which failed in consequence of caving, the last by the

breaking of the auger. In all the phenomena were the same, as represented in

the following record, in accordance with Mr. Lambuth's recollection:

Record of wells bored by Bev. J. R. Lambnth7 at Ms residence.

1. Surface materials, and bluish and yellowish clay marls (202, ff.) 40 feet

2. Blue clay marl, poor in shells - - - - 40"

3. Blue sandy shell marl, with well preserved shells - 6 to 10"

4. Dark colored, mostly bluish, laminated clays, interstratified

with layers of sand - - - - 185 to 190"

5. Hard, gray sandstone - - - - - - 1 inch

6. Yellow, water-bearing sand - - - - 10 to 15 feet

[Here water rose to within 75 feet of the surface.]

7. Dark-colored, sandy clay, with crystals of gypsum - - 80 to 85"

8. Hard, gray sandstone ----- linch

9. Lignite, interstratified with layers of clay; above.it, a stream

of water rising to within 45 feet of the surface (as far as

penetrated) - - - - - 40 feet

Whole depth reached, about ~ â€”' -- - 415 feet

Strata Nos. 1. 2 and 3 correspond, no doubt, to those of the McNutt Hills

(f204, Sec. 29, Nos. 4, 5, 6 and 7,) and Nos. 2 and 3, with Nos. 1 and 2 of the

Jackson well. A comparison of the lower strata, however, shows no strict cor-

respondence, save in the general nature of the materials. It is observable also,

that in Mr. Lambuth's well, the rise of the water is much more rapid, since a

difference of only 100 feet in depth caused the water to rise 30 feet higher. This

difference is probably caused by the different nature of the surface at the foun-

tain head.

323. In another well bored by Mr. Lambuth, at Canton, the phenomena were

almost precisely the same, down to the first ledge of rock, on penetrating which,

water rose to within 25 feet of the surface. Beneath the ledge, however, quick-

sands kept filling in so fast that it became necessary to tube, in doing which the

tube was so twisted and crushed as to render the task hopeless.

It is not a little singular, that at a point ten miles further north, and near the

edge of the formation generally dipping S. or S. W., the latter should be found

of the same thickness and characterâ€”at a point which, according to the railroad

levelings, must be between 80 and 100 feet higher than the town of Canton;

while again, at Jackson, we find them at about the same absolute level as at

Lambuth's, but rapidly dipping southward thence (Tf200).

324. I know of no attempt at boring in this formation, between Jackson

and N. Smith county. Here, the boring of a well was attempted under the

auspices of Mr. A. P. Duke, of Montrose, on S. 34, T. 4, K. 10 E.

No record having been kept, the data, as recollected by Mr. Duke, were some-

what indefinite, yet sufficient for all practical purposes. Mr. D. states that at

the place mentioned, on a hillside, the clay marl (" prairie ") was struck at twelve

feet, and continued with occasional changes from hard to soft and rice versa, to

about 100 feet Then the material grew harder! yet so that it could be slowly
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stratum be struck at the proper depth, the water will rise to the surface at a 
depth 920 feet below the present, or at a total depth of 1400 to.1500 feet. 

J22. The wells attempted, both at Canton, and at hie residence, 
by Rev. J. R. Lambuth, of Madison, have already been mentioned; 
and from all appearance their failure has been owing purely to 
mechanical difficulties and accidents in boring, which the persons 
in charge did not know bow to deal with. . 

Three wells were attempted, successively, at Mr. Lan;tbuth's residence; s~ 2, 
T. 7, R. 2 E., two of which failed in consequence of caving, the last by the 
breaking of the auger. In aU the phenomena were the same, as represented in 
the following record, in accordance with Mr. Lambuth's recollection: 

Record .of wells bored by Rev. J: R. LambMh, at his ?·esidence. 

1. -Surface materials, and bluish and yellowish clay marls (202, ff.) 
2. Blue clay marl, poor in shells 
3. Blue sandy shell ~arl, with well preserved shells -

40 feet 
40 " 

6 to 10 " 
4. Dark colored, mostly bluish, laminated clays, interstratified 

with layers of sand - 185 to 190 " , 
5. Hard, gray sandstone . - 1 inch 
6. Yellow, water-bearing sand 10 to 15 feet 

[Here water rose, to within 75 feet of the surface.] 
7. Dark-colored, sandy clay, with crystals of gypsum -
8. Hard, gray sandstone 

- 80 to 85 '' 
linch. 

9. Lignite, interstmtified with layers of clay; above .it, a stream 
of water rising to within 45 fiet of the surface (a$ far as 
penetrated) 40 feet 

Whole depth reached, about ;.. 415 feet 
Strata Nos. 1. 2 and 3 correspond, no doubt, to tho~<e o( the McNutt Hills 

('lf204, Sec. 29, Nos. 4, 5, 6 and 7,) and Nos. 2 and 3, with Nos. 1 and 2 of the 
Jackson well. A comyJarison of the lower strata, however, shows no strict cor
respondence, save in the general nature of the materials. It is observable also, 
that in Mr. Lambuth's well, the rise of the water is much more rapid, since a. 
difference of only 100 feet in depth caused the water to rise 30 feet higher. 'l'hii 
difference is probably caused by the different nature of the surface at tho foun
tain head. 

323. In another well bored by Mr. Lambuth, at Canton, the phenomena were 
almost precisely the same, down to the first ledge of rock, on penetrating which. 
water rose to within 25 feet of the surface. Beneath the ledge, however, quick
l!l&nds kept filling in so fast that it became necessary to tube, in doing whic.h tho 
tube was so twisted and crushed as to render the task hopeless. 

It is not a little singular, that at a point ten miles further north, and near the 
edge of the formation generally dipping S. or S. W., the latter should be fo.und 
of the same thickness and character:-at a .point which, according to the railroad 
levelings, must be bet.ween 80 and 100 feet higher than the town of Canton ; 
while again, at Jackson, we find them at about the same absolute level as at 
Lambuth's, but rapidly dipping southward thence (~200). 

324. I know of no a;ttemp~ at boring in this formation, between Jackson 
and N. Smith county. Here, · the boring of a well was attempted under the 
a-Uspices of Mr. A. P. Duke, of Montrose, on S. 34, T. 4, R. 10 E. 

·No record having been kept, the data, as recollected by Mr. Duke, were some
what indefinite, yet sufficient for aU·pri'Ctical purposes. Mr. D. states that at 
th& .place mentioned, on a. hillside, the clay marl ("prairie") was struck at twelV& 
ht, and continued with occasional changes from hard to ~ft .and 'rice verSa, t. 
about 100 fee~ Then the material grow harder, yet so that it eoald bo slowi.J 
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bored; its thickness*was not recollected. After passing through, a "white

shell rock" was struck, interstratified probably with sand, for water was obtain-

ed in it which rose to within eight or ten feet of the surface. At about 175 feet,

they struck a dark brown sand, which gradually grew lighter and finally white;

then a coarse white sand. At this point, some of the material above began to

cave, and they tried to pump the well, but after working twelve days in vain, it

was abandoned. Once, however, the depth of 197 feet was reached. The water

when first obtained, was clear and without any unpleasant taste and smell; but

by standing in the bore, it has now acquiredthe taste of the "blue dirtJ*J

It is evident that here, nothing but tubing was wanting for the success of the

artesian bore. At the level at which it stood, the water could even then have

been made to run out into the valley; and had an additional stream, been struck

after tubing out the quicksand, the water would doubtless have overflowed.

Another^attenipt was made by Mr. Foley, about five miles S. E. of Grarlands-

ville; but he broke his auger at a moderate depth and abandoned the work:

what his results were I could not learn.

325. These experiments prove conclusively, that deep bor'ed

wells, and artesian or flowing wells, are quite as likely to succeed

in the prairie region of the Tertiary, as .they are on the waters of

the Tombigbee; and the .importance of this fact will be appre-

ciated by those who are acquainted with the difficulty found

heretofore in obtaining an adequate supply of drinkable water, in

the region in question. For the tracts jcnown as the " hog wallow"

or " post oak prairie" in N. W. Jasper, N. E. Smith, and some

parts of Scott and Newton, this circumstance is of the most vital

importance, since they are utterly destitute of water during the

greater part of the year. The. nature of the strata does not admit

of the existence of springs, and water .cannot be obtained in dug

wells at any reasonable depth. Not only the uplands of this region,

have been neglected, to a great extent, on account of this very

difficulty, but even the profusely fertile bottoms of West Tallahala

and Leaf Eiver waters have experienced the same fate.

The probable practicability of deep., bored wells extends, of

course, not only to the region of the calcareous Tertiary, but for

some distance, at least, N. and S. of the same, and. very probably

to that of the Siliceous Claiborne Group (see map).

Râ€”13
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bored; its thickness':' was not recollected. After p~sing through, a "white 
shell rock" was struck, interstratified probably with san~, for water was obtain
ed in it which rose to within eight or ten feet of the surface. At about 175 feet, 
they struck a dark brown S!!-nd,. which gra,dually gr~w lighter and finally white; 
then a coarse white sand. At this point, some ·of the material above began to 
oeave, and they tried to pump the well, but after working twelve days in vain, it 
was abandoned.. Once, however, the depth of 197 feet was reached. The water 
when first obtained, was clear and without any unpleasant taste and smell; but 
by standing.in the bore, it has now acquired,the taste of the "blue dirt.~' 
· It is evident that here, nothing but ~ubing was w.anting for. the success of the 
.artesian bore. At the level at which .it .sto~d,Jhe. water could even t~en ha,ve
been made to run out into the valley; and had an addJtional stream. been stru~k 
after tubing out the quicksand, the water would doubtless have overflowed. 

Anotb,er~atteni:pt was made by Mr. Foley, about five miles S. E. of Garlan(,is
_ville; but he broke his augt>r at a moderate depth and abandoned the work : 
what his results were I could not learn. 

325. These experiments prove conclusively, that deep bored 
wells, and artesian or flowing wells, arc quite as likely to succeed 
in the. prairie region of the Tertiary, as .they are on the waters of 
the Tombigbee; and the .import~nce of this fact. will be appre
ciated by those who are acquainted with. the difficulty found 
heretofore in obtaining an adequate supply of drinkable water, in 
the region in question. For the tracts known as the" hog waliow'' 
or" post oak prairiet in N. W. Jasper, N. E. Smith, and some 
parts of Scott and Newton, this circumstance is of the most vital 
importance, since they are utterly destitute of wate1' during the 
greater part of the year. The_ nature of the strata does not admit 
of the existence of springs, and water _cannot be obtained in dug 
wells at any teasonanle depth. Not only the uplands of this regi9n 
have been neglected, to a great extent, on a~count of this very 
difficulty, but even the profusely fertile bottoms of West Tallahala 
and Leaf River waters have experienced the same fate. 

The probable practicability of Q.eep .. bored wells ext~nds, of 
courr:e, not only to the .region of the calcal'eous Tertiary, but for 
some distance, at least, N. and S. of the same, and very probablr 
to that-of the Siliceous Vlaiborne Group (see map). · 
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THE QUATERNARY FORMATIONS.

326. The quaternary, or post-tertiary formations of Mississippi,

seem to subdivide very naturally into five successive stages or

periods, viz: Lowest, immediately overlying the latest Tertiary,

the Orange Sand formation, corresponding, probably, to the drift of

the Northern States. Next above, the Bluff formation of the Mis-

sissippi Eiver; a calcareous silt deposit containing, in Mississippi,

chiefly or only terrestrial fossils. Succeeding this, we find the

Yellow Loam deposits, which form the basis, as it were, of the agri-

cultural wealth of the upland portion of the State. Still piore

modern are the Second Bottom or Hommock deposits, which, while

they show a very obvious relation to the water-courses as at pres-

ent existing, still must have required a state of things different

from the present, to produce them; and latest of all are the Allu-

vial deposits, whose formation is referable to causes still in action,

including all the soils, first-bottom deposits, sand drifts, etc., now

in progress of formation.

I. THE OKANCKE SAND FORMATION .

Has been treated of at the beginning of this volume, out of its

proper geological order, for reasons there explained (If5,ff.)

II. THE BLUFF FORMATION.

327. The deposits of this formation, whose characters seem to be

identical, in almost all respects, with those of the beds so named

by Prof. Swallow, in Missouri, occupy a narrow belt, along the

borders of the Mississippi Bottom in N. Mississippi, and along the

river itself in the southern portion of the State. In the whole of

this territory, so far as I am aware, it exhibiis a lemarkable uni-

formity of character; consisting of a fine silt, almost too siliceous

to be called a loam, of a grayish or yellowish buff tint; which effer-

vesces throughout its mass in consequence of a certain percentage

of the carbonates of lime and magnesia, and contains, besides,,

irregularly shaped, often tubular, concretions, from the size of sand-

grains to the weight of several pounds, consisting of the carbonates

just mentioned, with some of the silt intermixed. The whole mass

is lightly cemented by these salts, so far as to impart to it a cer-

tain degree of firmness, which it loses when once broken up. Al-

th( ugh profiles of aa much as seventy feet are sometimes seea,

consisting altogether of this material, it is in most cases extremely

difficult to find any definite marks of stratification, which I have
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THE QUATERNARY FORMATIONS.-

326. The quaternary, or post,.tertiary formations of Mississippi, 
seem to subdivide very naturally into five successive stages or 
periods, viz: Lowest, immediately overlying the lat~st'rertiary7 
the 01·ange Sand formation, corresponding, probably, to the drift of 
the Northern States. Next above, the Bluff formation of the Mis
sissippi River; -a calcareous silt deposit containing, in ::Mississippir 
chiefly or . only terrestrial fossils. Succeeding this, we find · the 
Yellow Loam deposits, which form the basis, as it were, of the agri
cultural wealth of the upland portion of the State. Still p1ore 
modern are the Second Bottcm or Hommock deposits, which, while 
they show a very obvious relation to the water-courses as at pres
ent existing, still must have required a _ state of things different 
from the present, to produce them ; and latest of all are the .llllu
wial deposits, whose formation is referable to causes still in acti<inr 
includiug all the soils, first-bottom deposits, sand drifts, etc., now 
in progress of formation. 

I. THE ORANGE SAND FORMATION 

Has been treated of at the beginning of ~is volume, out of its 
proper geological order, for r easons there explained (,5,-ff.) 

II. THE BLUFF FORMATION. 

327. The depmdts of this formation, whose characters seem to be 
id€ntica1, in almost all respects, ' with those of the beds so named 
by Prof. Swallow, in Mi~8ouri, occupy a narrow belt, alot1g the 
borders of the Mississippi Bottom in N. ~lississippi, and along the 
river it~elf ~n the southern portion of the State. In the whole of 
this territory, so far as I am aware, it exhibi1s a Iemarkable uni
formity of character; consisting of a fine silt, almost too siliceous 
to be called a loam, of a grayish or ye11owish buff tint; which effer
-vesces throughout its maHs in consequence of a certain percentage 
of the cat bnnates of 1ime and magnesia, and coutains, besidesr 
irregularly shaped, often tubular, concretions, from the size of sand
grains to -the weight of several poun~s, consisting of the carbonates 
just mentioned, with some of the silt intermixed. The whole mass 
~ lightly ctmented by theE~e salts, so far as to impa-rt to it a cer
tain dPgree of firmnesf-1, which it loses when once broken up. Al
tlu ugh profiles of aR much as seventy feet are sometimes see~ 
consisting altogether of this material, it is in most cases extremely 
difficult to find any definite mark:s of stratification, which I have 
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observed only in a few places where the terraced form of slowly-

denuded hillsides showed the existence of a certain horizontal,

structure.

"Wherever these beds occur associated with the Orange Sand steia; they

overlie the latter; being in their turn as uniformly overlaid by tb^yellow or

brown surface loam, which in the rest of the State, reposes directly upon the

Orange Sand (IT332). The thickness of the Bluff formation is very v&aafiMi?,

its materials having, apparently, filled up the valleys, resulting from d'enudatiom

in the older formationsâ€”the Tertiary, and Orange Sand. Its fossils, so far as*

known, are exclusively terrestrial.

328. In the Southern River Counties, below Vicksburg, the deposits of this

formation are found on a belt ten to fifteen miles in width, running parallel, in

general, to the Mississippi River; the surface is very much broken by deep and

steep valleys and ravines, which always result from the denudation of these

deposits. Intimately connected as these are with the agricultural features of

this region, I shall refer the reader, for further details on the subject, to the

description of the Southern River Counties, in the Agricultural portion of this

Report. As to its region of occurrence north of Vicksburg, along the Missis-

sippi Bottom, I cannot speak from personal knowledge. It appears from scat-

tered observations recorded in Harper's Report, that the silt of the Bluff forma-

tion appears in patches or limited belts, along the border of the hills, from:

Satartia on the Yazoo to the Tennessee Line; not extending back into the inte-

rior, for more than a few miles at most. The character of the deposit is described

as being in all respects the same as that exhibited in the Southern River Coun-

ties, save in that it is overlaid here by a yellow loam containing calcareous

concretions; which is not the case below Vicksburg, where the loam (see anal-

ysis under Southern River Counties, Agr. Rept.) contains no more lime than is-

necessary to constitute a good soil. Possibly this calcareous loam may be a dis-

tinct facies of the Blurt* formation itself, or the link of connection between it

and the common brown surface loam, which is elsewhere wanting.

329. Fossils op the Bluff Formation.â€”These, as' has been mentioned^

are altogether terrestrial, so far as ascertained. 1 have given but little atten-

tion to their study as yet; but the shells have been collected by Prof. Wailes,.

and studied by him; they, as well as the mammals, having received the atten-

tion of Conrad and Leidy, in part through specimens furnished by Prof. Wailes..

The snails occur -singly, imbedded in loose silt, or not unfrequently, in the

calcareous concretions above mentioned; at times they appear in bands or strings,

disposed, however, without any apparent regard to stratification. Their sub-

stance, although softer and more friable than in the living individuals, sometimes

preserves the stripes or markings of the surface very distinctly.

The bones, as well as the ivory of the Mastodon's tusks, are mostly soft and

friable, having lost the greater part, or all of their organic substance; so that on

drying they crumble or exfoliate, unless previously imbued with a solution of

glue. It seems that these bones have in most cases been much scattered, so-

that they are generally found singly. Considerable portions of the skeleton

have, however, been found together in spots where ponds would seem to have

existed, as though the animal had perished there; and in such cases the bones

are frequently in contact with considerable masses of black, fatty earth, which

may reasonably be supposed to have resulted from the decomposition of the

viscera, and other perishable animal matter. (Wailes).

3301 The snails all seem to belong to living species, though, according to

Prof. Wailes, some of them are not at present living in the region where they

occur in a fossil state. Among the specimens obtained, Prof. W. mentions the

following (First Kept., p. 283):
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BLUFF FORMATION-FOSSILS. 19& 

observed only in a few places where the terraced form of slowly 
denuded hillsides showed the existence of a certain horizontal. 
structure. 

Wherever these beds occur associated with the Orange Sand sb:afu; tliey 
overlie the latter; being in their turn as uniformly overlaid by tlwyellow or 
brown surface loam, which in the rest of the S4te, reposes dire€:tly UP'OD: the 
Orange Sand (~332). The thickness of the Bluff formation is- -oor.y V'~ 
its materials having, apparently, filled up the valleys, resultin;; !Tom d'e'tl.udation 
in the older formations-the Tertiary, and Orange Sand. Its fm:sils, so far as: 
known, are exclusively terrestrial. 

328. In the Southern River Counties, below Vicksburg, the deposits of this 
formation are found on p, belt ten to fifteen miles in width, running parallel, in 
general, to the Mississippi River; the surface is very much broken by deep and 
steep valleys and ravines, which always result !Tom the denudation of these · 
deposits. Intimately connected as these are with the agricultural features of · 
this region, I shall refer the reader, for further details on the subject, to the 
description of the Southern River Counties, in the .Agricultural portion of this . 
Report. .As to it_s region of occurrence north of Vicksburg, along the Missis-
sippi Bottom, I cannot speak from personal knowledge. It appears from scat-
tered observations recorded in Harper's Report, that the silt of the Bluff forma
tion appears in patches or limited belts, along the border of the hills, from-: 
Satartia on the Yazoo to the Tennessee Line ; not extending back into the inte
rior, for more than a few miles at most. The character of the deposit is described·· 
as being in all respects the same as that exhibited in the Southern River Coun· 
ties, save in ,that it is overlaid · here by a yellow loam containing calcareous 
concretions; which is not the case below Vicksburg, where the loam (see anal
ysis under Southern River C.mnties, Agr. Rept.) contains no more lime than is
necessary to constitute a good soil. Possibly this calcareous loam may be a dis
tinct facies of the Blutt• formation itself, or the link of connection between it 
and the common brown surface loam, which is elsewhere wanting. 

329. Fo::H:>ILs oF THE BLUFF FoRMATION.-These, as' has been mentioned;: 
are altogether terrestrial, so far as ·ascertained. I have given but little atten-·· 
tion to their study as yet; but the she1ls have been collected by Prof. Wailes,. 
a.nd studied by him; they, as well as the mammals, having received the atten-·· 
tion of Conrad and Leidy. in part through specimens furnished by Prof. Wailes. 
The snails occur 'Singly, imbedded in loose silt, or not untreq uently, in the 
ealca.reous concretions above mentioned ; at times they appear in bands or strings, 
disposed, however, without any apparent regard to stratification. Their sub
Mtance, although softer and more friable than in the living individuals, sometimes 
preserves the stripes or markings of the surface very distinctly. 
· 'l'he bones, as well as the ivory of the MaRtodon's tusks, are mostly soft and 

friable, having lost the greater part, or all of their orga-nic substance ; so that on 
drying they crumble or exfoliate, unless previously imbued with a solution of" 
glue. It seems that these bones · have in most cases been zqucq scattered, SO· 

that they are generally found singly . . Considerable portions of the skeleton 
have, however, been found together in spots where ponds would seem to have 
existed, as though the animal had perish~d there ; and in such cases the bones 
are frequently in contact with considerable masses of black, fatty earth, which 
may reasonably be supposed to have resulted from the decomposition of the 
Tiscera, and other perishable animal matter. (Wailes). 

3301 The snails all seem to belonl! to living species, though, according to 
Prof. Wailes, some of them are not at present living in the region where they 
aoour in a fossil state. Among the specimens obtained, Prof. W. mentions the · 
following (First Rept., p. 283) : 
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Helix albolabris. IMizperspectiva.

"alternata. "profunda.

"concava. "ihyroides.

"elevata. "tridentata.

"fraferna.

To which I may add Ifefo'ce rnonodoh,. and a large Achatina, found in Wilkia-

<son county.

The following list of the mammals found in a solid blue clay, said to belong

to this formation, was furnished to Prof. Wailes by Dr. Leidy:

JFfeZw afroa, Leidy. Tapirus Haysii, :Leidy.

Ursus Americanusj foss. Equus Americanus, Leidy.

Ursus amplidens, Leidy. Bootlierium cavifrons, Leidy.

Megalonyx Jefersonii, Haklan. Cervus Virginianus, fos3.

Megalonyx dissimilis, l^mi>Y. Bison latifrons, Leidy.

Mylodon Harlani, Owes. Elephas primigenius.,

Ereptodon priscus, Tjeiby. Mastodon giganteus.

Tapirus Americanus, foss.

Of these, the last named is by far the most common. The following localities

are mentioned by Prof. Wailes: Bayou Sara; Pinkneyville, Wilkinson county;

various localities in Adams county; near the former town of Greenville, Jef-

ferson county; in Warren county, in the deep cut of the railroad at Vicksburg,

and in the vicinity of Big Black River, near the ea<?t line of the county. In a

ravine on Pine Ridge, Adams county, in TT. 7. and 8, R. 3 W., about six miles

north of Natchez, these remains are very abundant. They are tound about

twenty feet below the surface, and the bones of other animals are here found

associated with them; e. g. the Megalonyx, Tapirus Americanus, the fossil horse,

and ox. (Wailes,)';

330. Useful Materials, a#d Waters op the Bluff Forma-

tion.â€”The calcareous silt of this formation is often a marl properly

speaking, when it contains a large amount of white specks of car-

bonate of lime. Usually, its percentage of lime is too small to

pay for its transportation to any distance, forming simply a cal-

careous soil or ..subsoil; but on account of its general and conven-

ient accessibility, and its highly beneficial effects on the brown

loam soil, it may often be mixed with the latter to great advantage.

An analysis of this mateiial, and other specialities concerning the

same, will be found in the Agricultural Report.

Small, local deposits of a soft limestone or tufa are sometimes formed by the

highly calcareous waters of this formation. The rock is generally of a yellow-

ish tint, very porous, and occurs in irregular masses, in which shapes, resembling

icicles, or stalactites, are frequently seen. Sticks, leaves, etc., may sometimes

be' iound imbedded in it, while the cavities are usually filled with soil. These

deposits may be looked for in the heads of hollows, or in the beds of branches,

wherever the. water drips, in the Cane Hill region; but their extent, as before

observed, is too limited to render them of any great practical importance; they

lie on the surface and do not extend into the mass of the formation. The

impure lime which might be burnt from this material, would be applicable

'mainly to agricultural purposes.â€”The largest deposit of this kind which I have

seen, occurs on Mr. J. C. Humphrey's land, near Port Gibson.

3312: Owing to the great uniformity of the material of this form-

ation, springs are very scarce on the territory occupied byit,

except where it is underlaid at the proper elevation by impervious

clay or sandstone strata of the Grand Gulf Group. The water

issuing from the calcareous silt is very "hard/7 of a flattish taste,
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Helix albolabris. Helixperspectiva. 
" alwrnata. " prpj'lilida. 
" amcava. " thyroides. 
" ilevata. " tridentata. 
11 frafenw,, 
To which I may add Helix mon<Jdon,. and a large Achatina, found in Wilkin.

-Ben county. 
· The following list of the mammals found in a ~lid blue clay, ·said. to .l)elong 
to this formation, was furnished to Prof. W a.iles by Dr. LeiQ.y : 
Felis atrox, LEIDY. Tapirus Haysii, LEIDY. 
Ursus Americanus, foss. Equus .Americanus, LEIDY. 
Ursus amplidens, LEIDY. Bootherium cavifrons, LEIDY.· 

· Megalonyx Jeffersonii, HARLAN. Oervus Virginianus, foS3. 
')fegalonyx· dissimilis, LEIDY. Bison latijrons,· LEIDY. 
Mylodon Harlani, OwEN. Elepllas primigenius., 
Ereptodon priscus, LEIPY. Mastodon giganteus. 
Tapirus .Arnericanus, foss. 

Of these, the last·named is by far the most common. The following localitie3 
are mentioned by Prof. Wailes : Bayou Sara; Pinkneyville, Wilkinson county; 
various localities in Adams county ; near the former town of Greenvil-le, J ef
ferson county; in Warren county, in the deep cut of the railroad at Vicksburg, 
and in the vicinity ofBig Black River, near the ea<>t line of the county. In a 
ravine on Pine Ridge, Adams county, in TT. 7. and 8, R. 3 W ., about six miles 
north of Natchez, these remains are very abundant. They are tound about 

· twenty feet below the surface, andthe bones of other anima.Is are here found 
associated with them; e. g. the Megalony":, Tapi1·us Americanus, the fossil horse, 
and ox. (Wailes.)": 

330. UsEFUL M.ar_r:.ERIALs, AND W .ATERs o.F THE BLUFF FoRMA
TION.-'l'he calcareous silt of this formation is often a marl properly 
speaking, when it contains a large amount of white Rpecks of car
bonate of lime. · UEually, its percentage of lime is too small to 
pay for its transportation to any distanc(', forming simply a cal
·careous soil or . mbsoil ; but on account of its general and com·en
ient accessibility, and its highly beneficial effect8 on the brown 
loam soil, it may often be rrixed with the latter to greatad~antage. 
An analysis of this mat01 ial, and other specialities concerning the 
same, will be found i-n the Agricultural Report. 

Small, local deposits of a soft limestone or tufa are sometimes formed by .the 
highly calcareous·w.aters of this f4lrmation. The rock is generally of a yellow
ish tint, very porous, and occurs in irregular masses, in which shapes resembling 
icicles, or stalactites, are frequently seen. Sticks, ]eaves, etc., may sometimes 
be ·1ound h:i::tbedded in it, while the· cavities are usually filled with soil. These 
deposits may· be looked for in the beads of hollows, or in the beds of branches, 
·wherever the. water drips, in the Cane Hill region ; but their extent, as before 
observed, is too limited to render them of any great practical importance ; tP,ey 
lie on the surface and do not extend into the mass of the formation. ·The 

. itilpure lime which might be burn,t from this material, would be applicable 
,.;mainly to agricultural purposes.-The largest deposit of this kind which !have 
seen, occurs onMr. J. C. Humphrey's land, near Port Gibson. . ·. . 

331 '2; '0:whig to the great uniformity of the mater_ial of this form-
·ation, springs are very scarce on the territory occupied ~y , it, 
except where it is underlaid at the proper elevation by impervi0us 
clay or sandstone strata of the Grand Gulf Group. Th<' water 
issuing from the calcareous silt is \ery "hard," of a flattish taste, 
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and contains the b [carbonates of lime and magnesia to such an

extent, as to be disagreeably perceptible even in the streams of the

region, For this reason, cisterns, or wells deep enough to pene-

trate the Grand Gulf strata, are very generally preferred to the

natural waters. It is questionable, however, whether even these

are not preferable, as far as health is concerned, to many of the

strongly saline and magnesian waters sometimes iound in deep

wells, .which contain the sulphates and chlorides, instead of the

carbonates, of the above earths (T316).

III. THE YELLOW LOAM DEPOSITS,

332. The yellow, brown, or reddish loams, which have been

repeatedly mentioned as forming the surface, and therefore,

essentially, the soils of the greater portion of the State of Mississippi,

constitute, to ail appearance, an independent aqueous deposit,

posterior to the Orange Sand and Bluff formation, and anterior to

the alluvial formations of the present epoch. The great thickness

which this loam stratum attains in some regions, its distinct

definition, as well as its comparative independence, as to its char-

acter, of the formations immediately underlying, preclude its being

claimed as a mere surface disintegration of the older formations.

The nature of its materials, and the entire absence of stratification

lines distinguish it sufficiently from the Orange Sand, where it

immediately overlies the latter; while the absence of any large

amount of lime (except where it is in immediate contact with

strongly calcareous formations), the presence of a considerable

amount of hydratedjperoxideof Iron, as welltis the want of proper

fossils, as distinctly separate it from the Bluff formation of the

Mississippi Eiver.

I have stated that it is to some extent independent as to its character, of the

underlying formations; i. e. it is not so uniformly dependent upon them as to

allow of its being considered (as has been attempted) as a mere surface disinteg-

ration, in loco, in the absence of a more general distributive agency, than thoser

which we find at work at the present time. Yet nevertheless, there is a very

obvious general correspondence of variation in character, between the older for-

mations and the surface loam, more especially so where the, stratum of the

latter is thin; a circumstance which cannot fail to force itself upon the atten-

tion of every one in the study of the soils of the State. In view of the intimate

connection existing between the latter and the loam stratum, 1 shall leave the

special description of its variations in different districts, for the Agricultural

portion of the present Keport, where these will necessarily be mentioned; and

will only give in this place some generalities concerning its geological relations.

333. From the appearance of the loam stratum even on high ridges and

elevated uplands, it is obvious that its deposition took place, in part at least,

anterior to the great denudations which have produced the present surface

configuration; nevertheless, its increasing thickness as we approach the imme-

diate valley of the Mississippi, shows, as in the case of the Bluff formation, that

this great channel was already in existence. On the Tombigbee, and on the

lower Tallahatchie, Yallabusha, and Big Black, a similar increase in the thick-

ness of the loam stratum may be observed. But on the smaller watercourse,

this is the case only to a very limited extent, showing that although at the time
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an4 contains the bicarbouates of lime . and magnesia to such an 
e~tent, as to be disagreeably perceptible ev.en in the streams of the . 
region. For this reason, cister!lS, or wells deep enough to pene
trate the Grand Gulf s~t·ata, are Yery generally preferred to the 
natural waters. It is questionable: however, whether even these 
are riot preferable, a8 far a;;; health is concerned, to many of the 
strongly saline and magnesian waters som_etimes iound ·.in deep 
wells,. which contain the sulphates and chlorides, instead of the 
carbonates, of the above (>arths (,316). · 

IlL THE YELLOW LOAM DEPOSITS. 

33L The yellow, b1·own, or i·eddish loams, which have b~en 
repeatedly- mentioned as fomiing the surface, and therefore, 
essentially, the soils of' the g~reater portion of the State of Mississippi, 
constitute, to all appeat·ance, an independent aqueous deposit, 
posterior to the Orange Saud and Bluff -formation, and anteriot· to 
the alluvial formations of the present epoch. The great thickness 
whieh this loam stratum attains in some regions, its distinct 
defrni tion, ·as well as its comparative independence, as to its char
acter, of the formations -immediately underlying. preclude its being 
claimed as a mere surface disintegration of the older formations. 
The nature of its materials, and the entire absence of stratification 
lines distinguish it st~fficiently from the Orange Sand, where it 
immediately overlies the latte1" ; while the absence of any large 
amount of lime (except .where it is in immediate contact with 
strongly calcareous formations), the presence of a considerable 
amount of hydrated.peroxide of Iron, as well-as the want ofproper 
fossils, as distinctly separate it from the Bluff formation of the 
Mis~issippi River. · 

I have stated that it is to some extent independent as to its character, of the 
underlying formations ; i. e. it is n,ot so uniformly dep~ndent upon them as to · 
allow of its being considered (as has been attempted) as a mere surface disinteg
ration, in loco, in the absence of a more general distributive agency, than those,. 
which we find at work at the present time. Yet nevertheless, there is a yery: 
obvious general correspondence of variation in character, between . the older for• 
mations and the surface loam, more especially so where the , stratum of the 
latter is thin ; a circumstance which cannot fail to force itself upon the atten
tion of every one in the study of the soils of the State. In view of the .intimate 
connection existing between the latter and the-loam stratum, I shall leave the 
spe~ial description of its variations in different districts, for the Agricultural . 
portion of the present Report, where these will necessarily be mentioned ; and 
will only give in this place some generalities concerning its geological relations. 

333. From the appearance of the lpam stratum even on high ridges and 
elevated uplands, it is obvious th.at its deposition took place, in part at least, 
anterior to the great denudations which have produced the present surface 
eonfiguration ; nevertheless, its increasing thickness as we approach the imme
diate valley of the Mississippi, shows, as in the case of the Bluff formation, that 
this great channel was already in existence. On the Tombigbee, and on the 
lower Tallahatchie, ·Yallabusha, and Big Black, a similar incre:J.se in the thick
ness .of the loam stratum may be observed. But on the smaller watercourse, 
this is the case only to a very limited extent, showing that although at the time 
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'-of the deposition of this loam, the larger channels were already more or less im-

pressed upon the surface, and high ridges existed which remained above the level

of the water which deposited the loam : the minor dehudations which have

caused the present undulating surface, had as yet exerted but little influence.

The lines of contact between the Grange Sand and loam,, where the latter is

decidedly in situ, are generally much less undulating, than are those between the

Orange Sand and the older formations.

334. Under the present configuration of the surface, however, we find precisely

the same stratigraphical relations to exist between the Orange Sand and

the loam stratum, as those which we see between the latter and the calca-

reous silt of the Bluff formation, as exemplified in Diagram No. 6 (see "Southern

Eiver Counties"); that is to say, the loam has to a great extent been removed

from the level hilltops or plateaux where it was originally deposited, to the

hillsides and valleys, leaving the higher portions of the ridges" more thinly

covered or altogether bare. The same agencies which are at work at present,

carrying away the arable soils from our uplands, will explain the hillside posi-

tion in which, in the more hilly uplands of Mississippi, this loam is prevalently

found at the present time; while, whenever extensive level or slightly undula-

ting tracis exist, it may be seen to rest conformably upon the Orange Sand

strata.

335. Its prevalent character in what I have termed the Yellow Loam Eegion

of the State, is that of a mellow clay or loam, without any definite structure

or cleavage, variously tinged with iron; containing from 10 to 25 per cent.,

usually, of siliceous sand, the rest being clay mixed with finely divided silex,

and forming, therefore, rather loose, mellow soils, and good brick-clays. It almost

invariably contains some irregular whitish veins of sand, especially in its lower

portions, where it overlies the Orange Sand; and sometimes, but not most

frequently, passes into the materials of the latter by degrees of transition,

through a sandy "hardpan," which in some localities attains a considerable

thickness (10 to 15 feet) and may correspond to the "altered drift" of Prof.

Swallow (Report of the Geological Survey of Missouri, p. 76). Where, howr

ever, the loam overlies clayey strata, it becomes heavier as we proceed down-

wards; and if they be rich in lime, this ingredient is also found in increased

quantity in its lower layers. In the latter case, the fair yellow or brown color of

the loam almost invariably acquires a greenish hue, even where full exposure to

the atmosphere places a reduction of the peroxide to the protoxide out of

question. Such is very generally the case in the prairie regions of the State,

whose loam stratum (overlying the Rotten Limestone in the cretaceous, and

.sometimes the clay marls of the tertiary region), I believe to be essentially

contemporaneous with that of the hills, since, so far as comparable, its geological

-characters are very similar.

336. That forming the surface stratum in the "Northeastern Prairie Region,"

is certainly not cretaceous (as has been, with some doubt, suggested by Tuomey);

for it contains none of the fossils of that formation, except where it is in

immediate contact with the rock; and no proper fossils whatsoever, (except in

<the alluvium immediately bordering on the streams*); while on the edge of the

^prairies, the greenish-yellow underclay of the prairie soil is often distinctly seen

â€¢ overlying the Orange Sand, and passing insensibly into the common loam. It

is hut very indistinctly stratified, and very nearly the same in appearance, from

the top to the bottom of the stratum, which is sometimes 10 to 15 feet in

thickness (on the prairies of Monroe), viz: a heavy, massy clay, containing but

little sand (and that coarsje), and a large number of smooth, hard, round

concretions of Brown Iron Ore, from the size of sand-grains to that of buckshot,

*The "prairie fossils" mentioned in L. Harper's Report (p. 109, if.) were, to

my personal knowledge, collected in the neighborhood of streams in the prairie

region.
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•of the deposition of this loam, the larger channels were already more or less im
' pressed upon the surface, and high ridges e:Dsted wb.ich remained above the level 
. of the water wll.ich deposited the loam : the minor denudations whi~h have 
causet;l the present undulating surface, had as yet exe~ but little influence. 
The lines of contaet between the Orange S:.md and lo~m,, where the latter is 
decidedly in situ, are generally muchless undulating, than are those between the 
•Orange Sand and the olderformations. . · · 

334. Under the present configuration of the surface, however, we find precisely 
:the same stratigraphical relations to exist between the Orange Sand and 
:the loam stratum, as those which we see between the latter and the calca
reous silt of the Bluff formation, as exemplified in Diagram No.6 (see "Southern 
River Counties"); that is to say, the loam has to a great extent been removed 
from the level hilltops or plateaux where it was originally deposited, to the 
hillsides and valleys, leaving _ the higher portions o_f the ridges· more thinly 
covered or altogether bare. The same agencies which are at work at present, 
-carrying away the arable soils from our uplands, will explain the hillside posi
,tion in which, in the more hilly uplands of Mississippi, this loam is prevalently 
found at the present time ; while, whenever extensive level or slightly undula
ting tracis exist, it may be seen to rest conformably upon the Orange Sand 
/strata. . · 

335. Its prevalent character in what I have termed the Yellow Loam Region 
of the State, is that of a mellow clay··or loam, without any definite structure 

-or cleavage, variously tinged with iron; containing from 10 to 25 per cent., 
usually, of siliceous sand, the rest being clay mixed with finely divided silex, 
.andforming, therefore, rather loose, mellow soils, andgood brick-clays. It almost 
invariably contains some irregular whitish veins of sand, esp~cially in its lower 
·portions, where it overlies the Orange Sand ; and sometimes, but not most 
frequently, passes into the materials of the Ja.tter by degrees of transition, 
through a sandy "hardpan," which in some localities attains a considerable 
thickness (10 to 15 feet) and may correspcmd to the "altered drift" of Prof. 
Swallow (Report of the Geological Survey of Missouri, p. 76). · Where, how~ 
ever, the loam overlies clayey strata, it becomes heavier as we proceed down
wards ; and if they be rich in lime, this ingredient is also found in increased 
quantity in its lower layers. In the latter case, the fair yellow or brown color of 
the loam almostinvariably acquires a greenish hue, even where full exposure to 
t):le atmosphere places a reduction of the peroxide to the protoxide out of 
question. Such is very generally the case in the prairie regions of the State, 
whose loam stratum (overlying the Rotten Limestone in the cretaceous, and 

.sometimes the clay marls of the tertiary region), I believe to be essentially 
·contemporaneous with that ofthe hills, since7 so far as comparable, its geological 
--characters are very similar. 

336. That forming the surface stratum in the "Northeastern Prairie Region," 
is certainly not cretaceous (as has been, with some doubt, suggested by Tuomey) ; 
for it contains none of the fossils of that formation, except where it is in 
immediate contact with the rock; and no proper fossils whatsoever, (except in 
,the alluvium immediately bordering on the streams*) ; while on the edge of the 
;;prairies, the greenish-yellow underclay of the prairie soil is often distinctly seen 
·overlying the Orange Sand, and passing insensibly into the common loam. It 
':is but very indistinctly stratified, and very nearly the same in appearance, from 
the top to the bottom of the stratum, which is sometimes 10 to 15 feet in 
thickness (on the prairies of Monroe), viz: a heav·y, massy clay, containing but 
little sand (and that coars~), and a large number of smooth, hard, round 
.concretions of B'rown Iron Ore, from the size of sand-grains-to that of buckshot, 

*The ''prairie,fossils" mentioned in L. Harper's Report (p. 109, ff.) were, to 
my personal knowledge, collected in the neighborhood of streams' in ~he prairie 
region. 
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usually to the extent of 2 to 3 per cent. These concretions are of a concentric

structure, consisting of thin, Variously colored layers of hydrated peroxide of iroir;

they are sometimes hollow and filled with a soft, olive-green ferruginous mass

(phosphate?). Similar concretions occur in the yellow loam subsoils of the

hills, wherever a calcareous formation underlies; as in the case on the Pontotoc

Eidge, and especially in the Tippah (and Chickasaw) "Buncombes," where these

^concretions are so numerous and acquire so large a size (e. g. that of a fist, with

a weight of several pounds) as to be somewhat of an obstruction in tillage.

Most of the "Red Lands" of the Pontotoc Ridge (11*129) contain these concre-

tions, of about the same size and frequency of occurrence, as the prairie soils.

337. The great resistance which, on account of their clayey character, the

soil and subsoil of the prairies oppose to washing or denudation, readily accounts â€¢

for the levelness of the prairie region, which, immediately after the deposition of

the loam, it probably shared with the immediately adjoining country, with,

whose hilltops it is now generally on a level. The subsequent denudations,

which wore deep gullies and valleys into the surface occupied by light, sandy

materials, would leave the heavy surface deposits of the prairiev (derived mainly

from the clay marls of the underlying formation) comparatively untouched.

The heavy soil of the Flatwoods (if 164,165) may, in part, have been formed

in a manner similar to the prairie soil. It appears as though in the case of the

Flatwoods as well as the prairies, the impervious material, which yielded but

slightly to denudation, had prevented the deposition, or favored the subsequent

removal, of the Orange Sand, so that in both cases, the materials of the more

ancient formations themselves essentially have formed the soil. The formation

of the Flatwoods soil out of the heavy gray clays of the Lignitic, is constantly

in progress, wherever the latter is near enough to the surface to be reachedibjr

the action of the atmosphere; but strata 10 to 20 feet in thickness could hardly

have been thus produced.

The light Flatwoods soil (see Agricultural Report), however, is evidently of a

later formation than the red loam, by which it is frequently underlaid; and

both this fact, and its peculiar character, seem to place it within the period of

the formation of the Second Bottoms (see below, IF 340).

338. While on a large part of the territory of the calcareous formations, the

smooth, round iDebbles of brown iron ore characterize the loam, we often find,

elsewhere, a part of the iron contained in the loam, secreted in the form of Bog

Ore (commonly called "black pebble"), whose concretions possess no definite

form, nor, indeed, are always distinctly separable from the surrounding loam;

into which, from the dark-brown nucleus, there are many shades of transition.

"Where these black pebbles appear on the uplands, in the absence of any obvious

defect of drainage, they are generally considered a sign of an inferior soil (as ia

some portions of Rankin, and in S. W. Winston counties;) but the best soils of

the Yellow Loam character will secrete their iron in this manner, and become

white in their mass, when the drainage is insufficient; and hence, bog iron ore,

though most common in the soils and subsoils of the bottoms and second-

bottoms, occasionally occurs even in the best upland soils.

339. The loam of the hillsides, which has been removed from its original

position on the ridges, differs in no essential particular from the original material,

except where either denudation has progressed so far as to penetrate into the

Orange Sand, or else, where the washings of high Orange Sand ridges, not

originally covered with loam, mixed with the latter when washed down the

hillsides. The soils thus produced are, of course, lighter than those derived froia

the loam alone, and resemble the Hommock or Second Bottom soils, the main

mass of which, formed at a period subsequent to the deposition of the loam,

seems to constitute the formation immediately preceding our present era.

340. Uses of the Yellow Loam.â€”Its most important office,

unquestionably, is that of forming the best upland soils and subsoils
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usually to the extent of 2 to 3 per cent. These concretions are of a concentric 
structure, consisting of thin, ·variously colored layers of hydrated peroxide of iron; 
they are som~times hollow and filled with a soft, olive-green ferruginous mass 
(phQspha.te ?). Similar concretions occurin the yellow loam subsoils of the 
hills, wherever a calcareous formation underlies ; as in the case on the Pontotoc 
Ridge, and especially in the Tippah (and Chickasaw) "Buncombes," where these 
·concretions are so numerous and acquire so l;J.rge a size (e. g. that of a fist, witll 
a weight of several pounds) as to be somewhat of an obstruction in tillage. 
Most of the "Red Lands" of the Pontotoc Ridge ('lfl29) contain these concre
tions, of about .the same size and frequency of occurrence, as the prairie soils. 

337. The great resistence which, on account of their clayey character, the 
soil and subsoil of the prairies oppose to washing or · denudation, readily accounts 
for the levelness of the prairie region, which, immediately aft~r the deposition of 
the loam, it probably .shared with the immediately adjoining country, With 
whose hilltops it is now generally on a level. The subsequent denudationS, · 
which wore deep gullies and valleys into the surface occupied by light, sandy 
materialS, would leave the heavy surface deposits of the prairie\(derived mainly 
from the clay marls of the underlying formation) comparatively untouched. 

The heavy soil of the Flatwoods ( ~164,165) may, in part, have been formed 
in a manner similar to the prairie soil. It appears ~s though in the case of the· 
Flatwoods as well as . the prairies, the impervious material, which yielded but 
·slightly to denudation, had prevented th~ deposition, or favored the subsequent 
removal, of the Orange Sand, so that in both cases, the materialS of the more 
ancient formations themselves essentially have formed the soil. The formation 
of the Flatwoods soil out of the heavy g,Tay clays of the Lignitic, is constantly 
in progress, wherever the latter is near enough ·to the surface to be reached\ by 
the action of the atmosphere ; but strata 10 to 20 feet in thickness could hardly 
have been thus produced. 

The light Flatwoods soil (see Agricultural Report), however; is evidently of a. 
laterformatior.. than the red loam, by which it is frequently underlaid ; and 
both this · fact, and its peculiar character, seem to place it within the' period of
the formation of the Second Bottoms (see below, '1[340). 

338. While on a large part of the territory of the calcareous formations, the 
smooth: round pebbles of brown iron ore characterize the loam, we often find, 
.elsewhere, a part of the iron contained in theJoam, secreted in the forni of Bog. 
Ore (commonly. called "black pebble"), whose concretions possess no definite 
form, nor, indeed, are always distinctly separable from the surrounding loam; 
into which, from the dark-brown nucleus, there are many shades of transition. 
Where these black pebbles appear on the uplands, in the absence ot any obvious 
defect of drainage, they are generally considered a sign of an inferior soil (as in. 
·some portions of Rankin, and in S. W. Winston counties;) but the best soils of 
the Yellow Loam character will secrete their iron in this manner, and become 
white in their mass; when the drainage is ins.ufficient ; and hence, bog iron ore, 
though most common in the soils and subSoils of the bottoms and second 
bottoms, occasionally occurs even in the best upland soils. 

339. The loam of the hillsides, which has been removed from its original 
· position on the ridges, differs in no essential particular from the original material, 

except where either denudation has progressed so far as to penetrate into the 
Orang~ Sand, or else, where the washings of high Orange Sand ridges, not 

-originally covered with loam, mixed with the latter when washed do~ the 
hillsides. The soils thus produced are, of course, lighter than those derived from 
the loam alone, and resemble the Hommock or Second Bottom soils, the maia 
mass of which, formed at a period subsequent to the deposition of the loam. 
seems to constitute the formation immediately preceding our present era. 

340. ·UsES OF THE YELLOW LO.A.M.-Its most important office~ · 
unquestionably, is that of forming the best 1tpland soils and subsoils 
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of the State; but in ,this point - of view, it will be discussed in the

ag^feul^uM: portion of the Report (s6e especMfy "Yellow Loam

Re^#tf;). It srfbseftes, however; anoth%r ptirp^se, which to a

S#tfeiso poor in: building stones, i s ofJ no small importance ; viz;

tB|t'6f' bricfcmakin purpose it is in general adMrably

ad&pied.

Yet while few States, perhaps, possess so great an abundance of good brick-

elaysasdoes Mississippi, in few probably is the averagequality of the article

manufactured a poorer one. The claim generally conceded to brick, of having

their material seasoned and* tempered in a moderate degree afc least, before

moulding, is most flagrantly disregarded by many brick-makers in Mississippi;

the consequence being that oftentimes, among ten bricks in a kilny we will

scarcely find more than one or two that will bear being taken up by one corner, J

without breaking by their own weight. Yet in consideration-of the fact, that

the clay as dug from the pit, after receiving a dash of water, is almost instantly

transferred to the: clay-mill, where it experiences a merely nominal kneading;

and that, when we break a newly made brick as it comes from the mould, we

shall frequently find it to consist of a conglomerate of dry lumps and slush:

too miich cannot be said in commendation of the brick-clays which, under simi-

lar treatment, will still yield brick of moderately good quality. Yet not urifre-

quehtly, the inroads of the weather, and more especially, of frost, render the

duration of buildings constructed of such brick, a matter of calculation; and all

kno w that the duration of brick pavements is most unwarrantably brief, in most

of our towns. "Were brick used here as largely as it is in some commonwealths,

and were buildings of such enormous dimensions as we often see them else-

where, constructed of this material, experience would soon teach the necessity

of greater care in its manufacture, than is bestowed at present. I have seen

but very few cases indeed, in which the complaints made against the quality of

brick in this State, have been owing to defects in the brick-clay itself.

341. It would be important for brick-makers to remember, that the mechani-

Â«al working of the clay or loam, which is to effect its thorough mixture with the

water, may be replaced to a very great extent, by previous exposure for some

time^(especially during winter) to the action of the atmosphereâ€”in a locality

where it will not get too dry; and that clay thus disintegrated or "seasoned,"

works much easier, and yields a much better quality of brick, than that which

eomes fresh from the pit. A great advantage is also gained by allowing the clay

to remain in a pit, wetted with as much water as it may require for working, as

long as possibleâ€”even a few hours time would be a great improvement on the

present method of simply mixing it with a hoe, for a minute or two, preliminary

to its transfer to the clay mill. And since neither the previous digging, nor the

pitting of the clay, involves any extra expenditure of any consequence, these

simple expedients surely ought to be generally adopted. The desiderata for com-

mon brick are, on the whole, very nearly the same as those for fire-brick

(T67).

IV. THE SECOND BOTTOM, OR "HOMMOCK" DEPOSITS.

342. Many of the first bottoms (now annually overflowed by the

streams), and in many cases, the channels themselves, of the rivers

of Mississippi, are bordered by level tracts of land, sometimes

set era! miles in width, which are now rarely reached by the over-

flows, and whose vegetation is intermediate, as it were, between

that of the uplands and of the bottom. The materials composing-

their soil and subsoil give evidence, in the alternation of sandy
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of-th,e State;; bQtin/tMs poin~ ' of view, it . wiU be discuss¢ in the. 
agJ;i~l,lltu11tl:portion·" of the· Report (see·- especia:Hy "Yellow Loam' 
B'e!f~rt''~)~ ·It' srtbser~es;= howevrer; anoth1er· -purrros~; which-- t~ a· 
Sfjttfe~S'o· poor· ill' huiltling stones, is of '· ·no · sm~-ll iinpO'ttance ; viz--; 
th\'trotbrick~making; tb which pu:rpose: it is in g$nefal adtifirably· 
aaap~d: . . . . · 

ycei- w~.le few · StateS, perhaps, possess so great an abundance of g<>Qd bric~
~lays -as-does Mississippi; ;in few pr()bably is · the. average q:uality of' the article · 
manufa:ctul'ed a poorer one. The claim generally conceded te bric~, of having 
their · tnaterial seasoned a11d· tempered in a moderate degree at least, ~fore 
moulding, is most flagrantly disregarded by many brick~ makers in Mississippi; 
the consequence being that oftentimes, among ten bricks in a kiln; we wiU 
!CI!X:C'ely find more-than one or two that will bear being taken up by one corner, -
witlfout breaki:Qg by their own· weight. Yet in consideration-of the fact, that 
the clay; as dug from . the pit, after receiving a dash of water, is almos~ instantly 
transferred to the ' clay-mill, where it experiences a merely nominal kneading ; 
and th:tt, when we break a newly made brick as · it comes from the mould, we
shall frequently find it to consist of a conglomerate of dry lumps · and slush : 
too much cannot be said in cqmmendation of the brick-clays which, under simi
lar treatment, will still yield brick of moderately good quality. Yet not unfre
queiitly, the inroads of the weather, and more especially, of frost, render the 
duration of buildings constructed of such brick; a matter of calculation; and alt. 
know· that the duration of brick pavements is most unwarrantably brief, in most· 
of our towns. Were brick used here as l~rgely as it is in some commonwealths, 
and were buildings of such enormous dimensions as we often see them else
where, constructed of this material, experience would soon teach the necessity 
of greater care in its manufacture, than is bestowed at prese~t. I have seen 
8ut very' few cases indeed, in which· the complaints made against the quality of' 
brick in this State, have been owing to defects iJi' the brick-clay itself. 

341. It would be important for brick-makers to remember, that the mechani
tal working of the clay or loam, which is to effect its thorough mixture with the 
water, may be replaced to a very great extent, -by previous exposure for some
fune :(especially during winter) to the action of the atmosphere-in a locality 
where it will not get too dry ; and that clay thus disintegrated or "seasoned," 
works inilch easier, and yields a much better- quality of brick, than that which 
eomes· fresh fro in the pit. A great advantage is also gained by allowing the clay 
to remain in a pit, wetted with as much water as it may require for working, as 
long as possible-even a few hours time would be a great improvement on the 
present method of simply mixing it with a hae, for a minute or two, preliminary 
toits transfer to the:clay mill. And since neither the previous digging, nor the 
pitting of the clay; involves any extra expenditure of any consequence, these 
11imple expedients surely ought to be .generally adopted. The desiderata for com
mon brick are; on the ·. whole, very nearly the same as those for fire-brick 
(OW67). . 

IV. THE SECOND BOTTOM, OR "HOMMOCK" DEPOSITS. 

342. Many of the first bottoms (now annually overflowed by the· 
streams), and in many cases, the channel~ themselves, of the rivers 
of Mississippi, are bordered by level ·tracts of land, sometimes 
lleYeral 'm:iles in width. which are now rarely reached by the over"· 
:flows, and .whose veget~tion is intermediate, as it were, between 
that of the -uplands and of the bottom. The materials composing" 
their soil and subsoil give evidence, in the alternatiqn of sandy 
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and clayey bands, of their formation in flowing water; yet it is

evident that the streams in their present condition could not have

formed them. They seem to be a parallel, in many respects, to the

"Bottom Prairie" of Missouri (Rep. of the Geol. Surv. of Mis-

souri, p. (56, ff.)

Sometimes (as on the Tombigbee) they slope down gradually into the first

bottom; but more commonly (Big Black, Pearl, Pascagoula Rivers) they fall off

with rather a sudden descent of 3 to 4 feet, and sometimes more. Their soil

is most generally lighter than that of the first bottom of the same stream, and

much poorer in vegetable matter. On Yockan^okana and Big Black they are

usually whitish, as also on upper Pearl River; on Yallabusha, lower Pearl, and

on the Tombigbee River, the soil is commonly formed of a yellow loam, some-

what lighter than that of the bordering hills, and of a paler hue; but in

general, there is a very obvious correspondence between the material of the body

of the hills, and that of the second bottom deposits; showing that at the time of

their formation, the denudations were cutting deeply into the surface. Not

unfrequently, we find the level surface of these "hommocks" interrupted by

hillocks or ridges of more ancient formationsâ€”especially of the Orange Sandâ€”

which, being composed of materials opposing considerable resistance to denu-

dation, were surrounded and partially covered over by the newer deposits-

Examples of this kind are of common occurrence in the level region E. of the

Tombigbee, in Monroe and Lowndes (1[535), where pebbly hillocks of the Orange

Sand age, and others belonging to the Tombigbee Sand Group of the Cretaceous,

appear like islands in the plain.

343. Since.the Second Bottoms, like the Yellow Loam, are of necessity

mentioned in connection with the soils, in the Agricultural portion of the Report,

I shall not enter here upon more special descriptions of these deposits, which

appear to have been the first result of the more active denudations which suc-

ceeded to the deposition of the loam, and scooped out the bulk of the valleys of

the minor streams also, in their present place; though none of these ever, at

the present time, fill the whole of the space which, as the nature of the deposit

proves, they once must have occupied.â€”How much of the Mississippi Bottom

deposits may be referrible to the same period, I am unable to say, not having, as

yet, had any opportunity of personal observation. It seems that near the sea-

shore the period here referred to is represented by the sands forming the " Pine

Meadows" and part of the "Sand Hommocks;" a specimen of whose stratifica-

tionns given in Diag. No. 3 (1T51),- which see.

V. THE ALLUVIAL DEPOSITS.

344. These include all the soils, first-bottom deposits, sand-bars,

etc., now in progress of formation, or attributable to causes now in

action, and will of necessity be treated of at length and in detail,

in the Agricultural portion of the present Report; they need not,,

therefore, find any lengthy discussion here. Their useful materials

are our arable soils, greatly surpassing in value and importance the

richest mineral deposits of the older formations; and the doctrine

which, in treating of these latest formations, corresponds to that

of the mining and smelting of the rocks and ores of the former

which teaches us how to utilize in a rational and economical

manner, the resources of the important deposits in question, is that

which shall next occupy our attention: Scientific Agriculture.
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and clayey bands, of their formation in flowing water ; yet it is 
evident that the streams in their present condition could not have 
formed them. They seem to be a parallel, in many respects, to the 
" Bottom Prairie'; of Missouri (Rep. of the Geol. ::iurv. of Mis
souri, p. ti6, ff.) 

Sometimes (as on the Tombigbee) they slope down gradually into the first 
bottom; but more commonly (Big Black, Pearl, Pascagoula Rivers) they fall off 
with rather a sudden descent of 3 to 4 feet, and sollletimes more. 'l'heir soil 
is most generally lighter than that of the first bottom of the same stream, and 
much poorer in vegetable matter. On Yockan:)okana and Big Black they are 
usually whitish, as also on upper Pearl River ; on Yallabusha, lower Pearl, and 
on the Tombigbee River, the soil is commonly formed of a yellow loam, some
what lighter than that of the bordering hills, and of a paler hue; but in 
general, there is a very obvious correspondence between the material ofthe body 
of the hills, and that of the second bottom deposits ; showing that at the time of 
thejr formation, the denudation8 were cutting deeply into the surface. Not 
unfrequently, we find the level surface of these "hommocks" interrupted by 
hillocks or ridges of more ancient formations-especially of the Orange Sand
which, being composed of materials opposing considerable resistance to .denu
dation, were suJTounded and partially covered over by the newer deposits. 
Examples of this kind are of common occurrence in the level region E. of the 
Tombigbee, in Monroe and Lowndes ( 1r 535), where pebbly hillocks of the Orange 
Sand age, and others belonging to the Tombigbee Sand Group of the Cretaceous, 
appear like islands in the plain. 

343. Since . the Second Bottoms, like the Yell ow Loam, are of necessity 
mentioned in connection with the soils, in the Agricultural portion of the Report, 
I shall not enter here ripon more special descriptions of these deposits, which 
appear to have been the first result of the· more ac~ive denudations which suc
ceeded to the deposition of the loam, and scooped out the bulk of the valleys of 
the minor streams also, in their present place ; though none of these ever, at 
the present time, fill the whole of the space whi0h, as the nature of the deposit 
proves, they once mu,st have occupied.-How much of the Mississippi Bottom 
deposits may be referrible to the same period, I am unable to say, not having, as 
yet, had any opportunity of personal observation. It seems that near the sea:
shore the period here referred to is represented by the sa-nds forming the " Pine 
Meadows" and part of the " Sand Hommocks ;" a specimen of whose stratifica-' 
tion:,il;; given in Diag. No.3 (11"51),-which see. 

V. THE ALLUVIAL DEPOSITS. 

34:4:. These include all the soils, first-bottom deposits, sand-barst 
etc.,· now in progress of formation, or attributable to causes no~ in 
action, and will of necessity be treate_d of at length and in detail, 
in the .Agricultural portion of the present Report; they need not,. 
therefore, find any lengthy discussion here. Their useful materials 
are our arable soils, greatly surpassing in value and importance the 
richest mineral deposits of the older formations; and the doctrine 
which, in treating of these latest formations, corresponds to that 
of the mining and smelting of the rocks and ores of the former ;
which teaches us how to utilize in a rational and economical 
manner, the resources of the important deposits in question, is that 
which shall next occupy our attention : SCIENTIFIC AGRICULTURE~ 
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PART II.

AGRICULTURAL REPORT.

1. GENERAL PART; PRINCIPLES OF RATIONAL

AGRICULTURE.

A. SOILS.

345. What is a soil?â€”It might appear superfluous, in speaking to an

agricultural public, to give any explanation or definition of the term "soil."

Yet the word, is sometimes used in a manner somewhat indefinite, as though it

necessarily implied a certain physical condition or "texture" of the material.

I have been frequently told of the occurrence of "soils" twenty feet or more

below the surface; and more frequently still, it is said that there is "no soil"

in some thickly wooded, or grassy region, simply because the surface stratum may

not happen to be suitable for cultivation.â€”Properly speaking, in its most general

acceptation, the term soil implies the surface stratum of earthy material, as far

as the roots of plants reach; no matter whether it be sand, or potters clay, or,

as in most cases, a mixture of the two.

346. Now, since the roots of the different kinds of plants penetrate to very

various depths, and since, moreover, in most cases a rapid change in the character

of material takes place, as "we proceed from the surface downward; it is evident

that according to the above definition of the term soil, it may imply a great

many different average materials, according to the plant to whose soil we refer

even in one and tlie same spot. When we speak of the soil with reference $o

Bermuda Grass, we do not necessarily include anything more than a surface

layer 2^ to 3 inches in depth; whereas, in alluding to most forest trees, we

necessarily take into consideration a layer of several feet, from the surface

downwards. INay, in the latter case it may happen that the "soil" thus spoken

of is quite independent, in its character, of that which in cultivation would foria

the arable soil of our field; which may be entirely above the stratum in which

the roots of the trees are fixed/
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PART II. 

AGRICULTURAL REPORT~ 
____ . ..._.___,. _ _ _ 

1. GENER.!lL P.!lRT; PRINCIPLES. OF R.!lTION.!lL 

.!lGRICULTURE. 

A. SOILS . 

. 345. What is a soil ?-It might appear superfluous, in speaking to an 
agricultural public, to give any explanation or definition of the term "soil.'.' 
Yet the word, is sometimes used in a manner somewhat indefinite, as though it 
necessarily implied a certain physical condition or "texture" of the matez:j.al. 
I have been frequently told of the occurrence of "soils" twenty feet or more 
below the surface; aDd more frequently still, it is said that there is~' no soil" 
in some thickly wooded, or grassy region, simply because the surface stratum may 
not happen to be suitable for cultivation.-Properly speaking, in its most general 
acceptation, the term soil implies the surface stratum of earthy matet·ial, as far 
as the roots of plants reach; no matter whether it be sand, or potters clay, · or, 
as in most cases, a mixture of the two. 

346. · Now, since the roots of the different kinds of plants penetrate to very 
various depths, and since, moreover, in most cases a rapid change in the character 
·of material takes place, ~ we proceed from the surface downward ; it is evident 
that according to the above· de~nitiori of the term soil, it may imply a great 
many different Merage materials, according to the plant to whose soil we refer ;· 
even in one and the same spot. When we speak of the soil with reference ~· . 
Ber:qmda Grass, we do not necessarily include ap.ything more than a . surface 
layer 2,% to 3 inches in depth ; whereas, in alluding to most forest trees, :we 
necessarily . take into conside:ration a layer of several feet, from the surf~e 
downwards. Nay, in thEllatter case it may happen that the "soil" thus· spo~~ 
.of is quite independent, in its charaeter, of that which in cultivation would form 
the arable soil of our field ; which may be entirely above the stratum in which 
the roots of the-trees are fixed: _ . 

Digitized by 
UNIVERSITY OF ICHIGAN 

Original from 
UNIVERSITY OF ICHIGAN 



13371, 3472, 349] judging of land by its yegetation. 203

34:71 Judging of land by its natural vegetation,â€”The distinction just

mentioned, so far from being of merely theoretical value, is of the highest

practical importance. Agriculturists are accustomed to judge of the quality of

lands by the natural vegetation which they find upon it; and they rarely direct

their attention to anything but the forest trees. Yet these are, for the most

part, indicative rather of what, in the agricultural sense, is termed the subsoil,

than of that of the surface stratum usually turned by the plow, in the shallow

tillage prevailing at presentâ€”which may be of a totally different character.

As a general thing, the forest growth, when considered not only with regard

to the hind (species), but also to the form and size of , the trees, is a very safe

guide in judging of the quality of land; and the systematic study of the subject,

in connection with analyses of soils, promises results of the highest practical

importance, which it is intended to communicate more fully in a future Report.

But this criterion may not unfrequently lead to grave mistakes, unless a proper

examination of the character of the soil and subsoil be made, at the same time.

Of cases of this kind, it may be well to give a few examples.

3472 The Black Jack Oak, when forming large, well-shaped trees, with

regular, and especially, tall trunks, and closed tops, is justly considered a sign of

no inferior soil. As a species, the Black Jack occupies some of the poorest, as

well as the richest soils of the State. We see it in the prairies of Monroe, in

the rich, mellow Table-lands of Marshall, on the best yellow loam uplands of

Tallabusha, Holmes, and Madison; while on the other hand, the hopeless infertility

of the sandy "Black Jack ridges" of the hilly counties is familiar. In each of

these localities, the tree1 has its characteristic features peculiar to the soil, and

easily recognizable by an attentive observer. In the Long-leaf Pine Region of

the South, e. g., in the counties of Pike, Smith, and Simpson, land has frequently

been bought on the faith of some large Black Jack Oaks scattered among the

Pine; yet the land, on cultivation, yielded no better results than adjoining

tracts on which no Black Jack was to be seen. And in truth, there was no

perceptible difference between the character of the soils, such as the shallow

tillage exhibited them. Yet, , on examination, I found the tree to have given a

correct indication; for at the depth of 8 to 12 inches (to which the plow had

never penetrated), the white ashy soil is underlaid by a good yellow loam, which

when turned up, proves to be quite fertile. It was, of course, from this

stratum, that the tree had derived its nourishment; having little or nothing to

do with the surface soil. Had the purchaser noted this fact, or paid more

attention to the character of the smaller plants, the roots of which do not

extend beyond the arable soil, he could not have been thus misled.

348. Another case in point occurs in the Southern River Counties, in the

hilly, fertile loam lands bordering on the Mississippi River. Here the "Poplar"

or Tulip Tree (Liridendron tulipifera) is quite common among the hills, and

knowing the habits of this tree, we should at once conclude the soil of these

hills to be very calcareous. Yet it is found that most of these very soils are

much improved by the application of lime; analysis, moreover, does not allot

to them any unusual percentage of that substance.â€”A little attention, however,

will show the tree to be consistent in its indication nevertheless. The main mass

of these hills, as has been elsewhere stated (327), consists of the highly calca-

reous silt or loam of the Bluff formation; in most cases, however, the latter is

overlaid, and the soil is formed, by a brown loam, of a different character and

more modern age. It generally caps the hills, and also forms their talus, while

on the brow of the hills, where the level breaks off, the calcareous loam of the

bluff formation is generally near to, and sometimes at, the surface; the same is

the case, of course, in washes and gullies on the hillsides. Now, these are

precisely the spots on which the "Poplar" is most frequently seen, viz.: on the

MUsides rather than on the level area on top, which is chiefly cultivated. And

when the "Poplar" is found on the hilltops, as is frequently the case where the

ridges are high and narrow, examination will generally show that the brown
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34:71 Judging of lanil by its natm·al vegetation.~The distinction just 
mentioned, so far from being of merely theoretical value, is of the highest 
practicalimportance. Agriculturists are accustomed to judge of the quality of 
lands by the natural vegetation which they find upon it ; and they rarely direct 
their attention to anything but the forest trees. Yet these are, for the most 
part, indicative rather of what, in the agricultural sense, is termed the subsoil, 
than of that of the s1,1rface stratum usually turned by the plow, in the shallow 
tillage prevailing at present-which may be of a totally different character. 

As a general thing, the forest growth, when considered not only with regard 
to the kind (species), but also to tQ.e forni and size of the trees, is a very safe 
guide in judging of the quality of land; and the systematic study of the subject, 
in connection with analyses of soils, promises results of the highest practical 
importance, which it is intended to communicate more fully in a future Report. 
But this criterion may not unfrequently lead to grave mistakes, unless a proper 
examination of the character of the soil and subsoil be made. at the same time. 
Of cases of this kind, it may be well to give a few examples. · 

3472 The Black Jack Oak, when forming large, well-shaped trees, with 
regular, and especially, tall trunks, and closed tops, is justly considered a sign of 
no inferior soil. As a species, the Black Jack occupies some of the poorest, as 
well as the richest soils of the State. We see it in the prairies of Monroe, in 
the rich, mellow Table-lands of Marshall, on the best yellow loam uplands of 
Yallabusha, Holmes, and Madison; while on the other hand; the hopeless infertility 
of the sandy "Black Jack ridges" of the hilly counties is familiar. In each of 
these localities; the tree' has its characteristic features peculiar to the soil, and 
easily recognizable by an attentive observer. In the Long-leaf Pine Region of 
the South, e. g., in the counties of Pike, Smith, and Simpson, land has frequently 
been bought on the faith of some large Black Jack Oaks scattered among the 

. Pip.e; yet the land, on cultivation, yielded no better results than adjoining 
tracts on which no Black Jack was to be seen. "And in truth, there was no 
perceptible difference between the character of the soils, such as the shallow · 
tillage exhibited them. Yet, on examination, I found the tree to have given a 
correct indication; for at the depth of 8 to 12 inches (to which: the plow bad 
never penetrated), the white ashy soil is underlaid by a good yellow loam, which 
when tinned up, proves to be quite . fertile . . It was, of course, from this 
stratum, that the tree had derived its nourishment ; having little or nothing to 
do with the surface soil. Had the purchaser noted this fact, or paid more 
attention to the character of the smaller plants, the roots of which do not 
extend beyond the arable soil, he could not have been thusmisled. 

348. Another <?ase in point occurs in the Southern River Counties, in the 
hilly, fertile loam lands bordering on the Mississippi River. Here the "Poplar" 
or Tulip Tree (Liridendron tulipifem) is quite common among the hills, and 
knowing the habits of this tree, . we should at mice conclude the soil of these 
hills to be very calcareous. Yet it is found that most of these very soils ~re 
much improved by the application of lime ; analysis, moreover, does not allot 
to them any unusual percentage of that substance.-A little attention, however, 
will show the tree to be consistent in its indication nevertheless. The main mass 
of these hills, as has been elsewhere stated (327), consists of the highly calca
reous silt or loam of the Biuff formation ; in most cases, ·however, the latter is 
overlaid, and the soil is formed, by a brown loam, of a different character and 
more modern age. It generally caps the hills, and also forms their talus, while 
on the brow of the hills, where the level breaks qff, the calcareous loam of the 
bluff formation is generally near to, and sometimes at, the surface ; the same is 
the case, of course, in washes and gullies on the hillsides. Now, these are 
precisely the spots on which the "Poplar" is most frequently seen, viz.: on the 
hillsides rather than on the level area on top, which is chiefly cultivated. And 
when the "Poplar" is-found on the hilltops, as is frequently the case where the 
ridges are high and narrow, examination will generally show that the brown 
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loam stratum is nearly or entirely wanting, while the roots of the trees bury

the^lel^es in^the calcareous > silt. The latter then forms the arable soil, to-

which. ;an application of lime would be perfectly.- useless. (See "Southern'

River ^unties.")

349. These examples may, suffice to show that while in the forest trees, we

possess; trustworthy guides to a knowledge, of the character of the material in,,

which their roots are buried, it is quite essential to convince ourselves at the

same time, by inspection, that it is the arable soil itself, and not merely the sub-

soify which is thus characterized; and we should especially make sure that the

smaller plants* viz: the shrubs and perennials, corroborate the evidence of the-

trees. Annuals are less reliable in their indications, because their development-

is to a greater extent influenced by the accidental circumstances of the seasons.

350. Subsoils.â€”If the term soil, as to its practical import, is dependent on

the kind of vegetable under consideration, the same is true, no less, with

reference to the subsoil, which is necessarily dependent on the first. In the-

common parlance of the agriculturist, however, who considers them chiefly

with reference to the plants he cultivates, and his means of tillage, they assume-

a definite meaning in that he designates as soil, whatsoever he usually turns over

with his plow, and as subsoil what lies beneath. It is evident that inasmuch as,,

in this country, the depth of tillage varies, on the same kind of land, from 3 to

12 inches, that to use the term in that sense, would be to deal with an idea

absolutely shapeless and intangible, unless referred to the practice of some par-

ticular individual.

In collecting specimens of soil for chemical analysis, which is to serve as the

basis of a rational treatment of the soils in question, it is evidently of the last-

importance that these circumstances should be taken into consideration, and thai

a rational and uniform rule be adhered to in reference to the distinction between-

the soil and subsoil.

351. Examination of soils.â€”In the large majority of cases we find, in ex-

amining soils in their natural place, that a sensible change in the character of the;

material occurs at a moderate depth, say from three to twelve inchesâ€”about the-

same as the usual range of the plow. If, therefore, as a rule, in speaking of

virgin soils, we designate as soil, the surface layer down to the point where a

perceptible change takes place, and as subsoil, what lies beneath, we shall in most

cases find these subdivisions to co-incide with what, in a proper system of

tillage, becomes the soil and subsoil in the sense of the agriculturist.

In the soils of the Prairies, "Flatwoods," Sea-coast Marshes, as wellas in

those of many of our larger bottoms, frequently no perceptible change of

material occurs at a less depth than from 18 to 30 inches, and sometimes more.

In such cases the subsoilproper is oftentimes of little importance to the agricul-

turist; it will be sufficient for him to be made acquainted with the properties of

his soilproper, and with the fact that it is the same as far as his plow reaches;

or in other words, that his subsoil (in the agricultural sense) is the same as his soil.

In such cases, as a rule, I have taken a specimen from the surface to the depth of

twelve inches; and mostly also a specimen of the subsoil proper, at whatever

depth it may occur. The latter specimen is not necessarily intended to be

analyzed; an examination of its physical properties may be important with

reference to drainage, resistance of the land to drouth, etc.

352. On the other hand, when the surface layer is of no greater thickness

than a few inches, it would be useless to examine that layer by itself, inasmuch

as no one would be likely to restrict himself to such shallow culture; the tillage

would necessarily mingle with it a few inches at least of the subsoil.

Presuming that culture to a depth less than six inches, can hardly lay claim

to being rational, I have adopted as a rule, to take no specimen of soil shallower

than the above; save, perhaps, in some particular instances in which a great and

important difference between the two lay ers renders a knowledge of their pecu-

liarities specially desirable. In all these cases, specimens of the subsoils have
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loalll. stratum . is nearly or entirely .wanting,. while thee roots of the trees bury 
theill~~l"ves;.ill.;tbecalcareous . silt. 'l'he latter then forms . the .arable soil, ·to
whicli,;;a.ri 3;pplication of lime would . be perfect~y , useless. {See "Southem 
Riier- ~unties.") ·· . · 

$4~L Tfi.ese examples may suffice to show that while in the forest tre~s,. we· 
possess·trustworthy .guides to a knowledge. of the character of. the matertal·in. 
which .their roots· are buried., .it is quite. essential to. convip.ce ourselves at the . 
same time, by inspection, that it is the arable soil itself, and not merely the sub
soil, which is thus charaCterized; and we should especially make sure that the 
smaller plants, viz: the shrubs and perennials, corroborate the. evidence of the· 
trees. Annuals are less reliable in their indications, because their development: 
is to a greater extent influenced by the accidental circumstances of the seasons. 

350. SuBSOILs.-If the term soil, as to its pi·actical import, is dependent on 
the kind of vegetable under consideration, the same is true, no less, with. 
reference to the subso£l, which is necessarily dependent on the first. In the 
common parlance of the agriculturist, however, who considei·s them chiefly 
with reference to the plants he cultivates, and his means of till~, they assume 
a definite meaning in that he designates as soil, whatsoever he usually turns over 
with his plow, and as subsoil wh(l.t lies beneath. It is evident that inasmuch as,. 
in this country, the depth of tillage varies, on the same kind of land, froJD. 3 to 
12 inches, that to use the term in that sense, would be to deal with an idea 
absolutely shapeless and intangible, unless referred to the practice of some par
ticular individual. 

In collecting specimens of soil for cheJ;Dical analysis, which is to serve as the 
basis of a rational treatment of the soils in question, it is evidently of the last. 
impmitance that these circumstances should be taken into consideration, and that. 
a ratienal and uniform rule be adhered to in reference to the distinction between. 
the 'soil and subsoil. 

351. Examination of soils.-In tlie large majority of cases we find, in ex
amining soils in their natural place, that a sensible change in the character of the, 
matetial occurs. at. a moderate depth, say from three to twelve inches-about the· 
same as the usual range of the plow. If, therefore, as a rule, in speaking of 
virgin ~;!oils, we designate as soil, the surface layer down to the point where a 
perceptible change takes place, and as subsoil, what lies beneath, we shall in most 
ca.Ses ,find these subdivisions to co-incide with what, in a proper system of 
tillage, becomes the soil and subsoil in the sense of the agriculturist. 

In the soils of the Prairies, " Flatwoods," Sea-coast Marshes, as well as in 
those of many of our larger bottoms, frequently no perceptible change of 
material occurs at a less depth than from 18 to 30 inches, and sometimes more. 
In such cases the subsoil propm· is oftentimes of little importance to the agric~l
turist ; it will be sufficient for him to be made acquainted with the properties of 
his soil proper, and with the fact that it is the same as far as his plow reaches; 
or in other words, that his subsoil (in the agricultural sense) is tlze same as lzis soil. 
In such cases, as a rule, I .have taken a specimen from the surface to the depth of 
twelve inches ; and mostly also a specimen of the subsoil proper, at whatever 
depth it may occur. 'l'he latter specimen is not necessarily intended to be
analyzed ; an examination of its physical properties may be important with 
reference to drainage, resistance of the land to drouth, etc. 

352. On the other hand, when the surface layer is of no greater thickness 
than a few inches, it would be useless to examine that layer by itself, inasmuch 
as no one would be likely to restrict himself to such shallow culture ; the tillage 
would necessarily mingle with it a few inches at least of the subsoil. 

Presuming that culture to a depth less than six inches, can hardly lay claim 
to being rational, I have adopted as a rule, to take no specimen of !'!Oil shallower 
tha,n the above ; save, perhaps, in some particular instan<les in which a great ~d 
important difference between the two layers renders.a. knowledge of their pecu
liarities specially desirable. In all these cases, specimens of the subsoils have 
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'^been likewise collected for analysis, viz: from the point'where the changefMces

place (below six inches) to the depth of fifteen to eighteen inches from ^Ihe^iur-

face, according to circums i ances. In all cases the depths at which the soils and

subsoils have been taken, will be found recorded with the analysis; every one

will-therefore be able to judge as to which of the two layers analyzed corres-

ponds to the soils and subsoils which his particular practice may have produced.

353. Soil Analyses.â€”It has often been stated, and urged even by high author-

ity against the utility of analyses of soils, that a specimen of a few pounds

cannot be made to represent correctly the character of the soil of a whole

region, or even of a single field. This difficulty may indeed become a serious

one, where the soil has been long in cultivation, so that fundamental differences

may have been superinduced in adjoining fields; and also where the geological

formations are very various, the face of the country much broken, and the under-

lying rocks contribute immediately and continually, to the formation of the

soil; though even in the latter case, attentive study will generally succeed in

reducing the mass of soils to a few principal types (and their intermixtures),

recognizable by their physical characters, or position. In Mississippi, most soils

are dependent upon continuous deposits extending over considerable areas,

within which they are, to a great extent, of a uniform character; or at least,

vary uniformly.

It is often by no means easy to take correctly specimens of soil intended to

represent a district of some extent; it is necessary, in the first instance, to

study closely all the general characters, and upon that study, to base the selec-

tion of representative specimens. And >I am convinced that by conscientious

observance of this method, it is practicable in this State at least, to study the

essential features of all the soils entitled to such consideration by the extent of

their occurrence, from a limited number of specimens; and without an approach

to anything as extravagant as the analysis of "the soil of every field," as has

been thought necessary.

354. The period during which the soils of Mississippi have been subject to

cultivation, has been too short, and the system of cultivation too uniform and

simple, to interpose any serious difficulty on the grounds above alluded to.

Moreover, the simple history of almost every field, from the time of its clearing

to the present, is still fresh in the memory of its occupant; so that, knowing

the original character and constitution of the soil, from the investigation of

adjoining tracts still uncultivated, we shall not generally be at a loss to conjec-

ture the changes it will have experienced by cultivation. For this reason I

have thought it best to restrict myself, for the present, to the investigation of

virgin soilsâ€”unless in exceptional cases, where some impertant general truth

might be expected to be gleaned from the study of cultivated soils; as for

instance, with reference to - soils which, through cultivation, have acquired the

habit of rusting cotton;

The uncultivated lands in this State are still so extensive, that a knowledge

of their soils, their intrinsic value and ultimate fitness for cultivation, is of itself

an object of great magnitude, even if we abstract from the information simulta-

neously . acquired, as to the character and wants of the land already under

cultivation.

3551. Origin of Soils.â€”It is but rarely the case, that the materials of which

the strata of the more ancient formations are composed, are fit to serve as soils

to the plants of the present age. Even those in which we find the proofs of

their once having sustained a vigorous vegetation, whose relics they contain,

have mostly , undergone essential physical and chemical changes, which render

them unfit to resume their former office, until they have undergone a process of

disintegration, under the influence of the atmospheric agencies.

Thus, the soils that bore the luxuriant vegetation which has passed down to

our epoch in the shape of bituminous coal, have in the course of ages been

converted into shales-and claystones, often of considerable hardness, which we
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,,.been·Iikewise collected for analysis, ~iz: from the PQint>where the c~nge;~es 
l11ace (below ·six inches) to the depth of fifteen to eighteen inches·fJlom'~tlie\IB.ur
face;:a,ccording to circums1ances. In allcases·the depths at which the soils-and 

· subsoils have been taken, will be found recorded · with·. the analysis ; every:one 
-will.thereforc be able to judge as to which of the two layers analyzed corres
ponds to the soils and-subsoils which his particular practice may have produced. 

353. Soil .Analyses.-It has often been stated, and urged even by high author
ity -against the utility of analyses of soils, that a -specimen of a few pounds 

• ·(lannot ·be made to represent correctly the character of the soil of a whole 
region, or even of a single field. This difficulty may indeed become a serious 
one, where the soil has been long in cultivation, so that fundamental differenct>s 
may have been superinduced in adjoining fields; and also where the geological 
formations are very various, the face of the country much broken, and the under
lying rocks contribute immediately and continually, to the formation of the 
soil ; though even in the latter case, attentive study wm generally succeed in 
reducing the mass of soils to a few principal types (and their intermixtures), 
recognizable by their physical characters, or position. In Mississippi, most soils 
are dependent upon continuous deposits extending over considerable areas, 
within which they are, to a great extent, of a uniform character; or at least, 
vary uniforrnly. 

It is often by no means easy to take correctly specimens of soil intended to 
represent a district of some extent; it is necessary, in the first instance, to 
study closely all the general characters, and upon th1t study, to base the selec
tion of representative specimens. And ;J am convinced that by conscientious 
observance of this m~thod, it is practicable in this State at least, to study· the 
essential features of all the soils entitled to such consideration by the extent of 
their occurrence, from a limited number of specimens; and without an approach 
to anything as extravagant as the analysis of "the soil of every field,'; as ·has 
been thought necessary. 

354. The period during which the soils of Mississippi have been subject to 
cultivation, has been too short, and the system of cultivation too uniforniand" 
simple, to interpose any serious difficulty on the grounds above alluded to. 
Moreover, the simple history of almost every field, from the time of its-eleating 
to the present, is still fresh in the memory of its occupant; so that, knowing 
the original character and constitution of the soil, from the investigation of 
adjoining tracts still uncultivated, we shall not generally be at a loss td conjec
ture the changes -it will have experienced by cultivation. For this reason I 
have ·thought it best to restrict myself, for the present, to the investigation of 
virgin soils-unless in exceptional cases, where some impertant general truth 
might be expected to be gleaned from the study of cultivated soils; as for 
instance, with reference to •soils which, through cultivation, have acquired the 
habit .of rusting cotton;· _ · 

'l1he uncultivated lands in-this State are still so· extensive, that a knowledge 
of their-soils, their intrinsic value and ultimate fitness for cultivation, is of itself 
an object of gTeat magnitude, even if we abstr-act from the information simulta
neously . acquired, as to . the character and wants of the land already under 
cultivation. 

3551 . Origin of Soils.-It is but rarely the case, that the materials of which 
the strata of the more ancient formations are composed; are fit to serve as soils 
to the plants of the present age. Even those in which we find the proofs of 
their once having sustained a vigorous vegetation, whose relics they contain, 
have mostly undergone essential physical and chemical changes, which render 
them unfit to resume their former office, until they have undergone a process of 
disintegration, under the influence of the atmospheric agencies. · 

Thus, the soils that bore the luxuriant vegetation which has passed·down to 
our epoch in the shape of bituminous coal, have in the course of ages been 
converted into shales-- ~imd claystones, often of considerable hardness, which we 
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^^ssoeiated with the coal beds; we often- discover in them, in a compressed

.%||Son,-vfceroots* with parts of the trunks* leaves, etc., of the plants which

have, furnished the materials for the overlying coal. In the same manner we

often find in the Lignitic formations of our own State, dark colored, sandy clays,

filled with the vestiges of an ancient vegetation, the roots and parts of the trunks

of which are still in their original position. Two beautiful instances of this kind,

occurring in this State, have been mentioned in the Geological Report (244;

249). But in both these cases, the materials surrounding the fossil roots would

be totally unsuited, in their present condition, to the growth of analagous plants,

at present existing. Even though they may still contain the same elements of

fertility which enabled them to produce the forests we now find buried, their

physical condition has been greatly altered; they have become dense, compact

and semi-indurate. Nor are the chemical changes they have undergone of less

moment.

3552 The action of the atmosphere would gradually restore these ancient

soils to their original condition. It is to the same agency, slowly but surely dis-

integrating even the hardest rocks, that we owe the formation of our soils, at the

present time; if, therefore, we would understand the nature of soils, we must

make ourselves acquainted with the mode ot action of the causes just alluded

to, among which the following claim our chief attention, viz: 1. The mechanical

action of water, by attrition and transportation of materials, or what is techni-

cally termed denudation. 2. The effects produced by changes of temperature,

such as frost, and changes from wet to dry and vice versa; with the effects of

both of which, in pulverizing soils, agriculturists are familiar. 3. The chemical

action of the constituents of the atmosphere (excepting nitrogen, which is inert),

viz: water, carbonic acid, oxygen, and ammonia.

356. Most rocks are composed of several minerals, some of which are more

readily decomposed by the action of the atmosphere than others; moreover,,

small particles of one and the same mineral disintegrate sooner than large ones.

Usually, therefore, rocks are softened, and their particles made susceptible of

fteing carried off by the rains, long before the chemical decomposition of the

several minerals has been completed. It follows as a consequence, that in soils

jtKus formed we have to distinguish two different portions, viz: that which con-

sists of minerals undecomposed, or in process of decomposition; and that which

is formed .by the decomposition of ilie several minerals.

357. Fallowing.â€”1 he process of decomposition does not, of course, cease*

after the particles of the rock have been carried away from their original places.

On the contrary, its progress generally becomes more rapid, in consequence of

the comminution caused by the transportation; it is constantly active in our

soils, and its effects are most strikingly perceived when land is fallowed, i. e~

exposed to the action of the atmosphere for one or several seasons, without crop-

ping. In the fresh, undecomposed portion of the soil, the mineral ingredientÂ®

which plants require are contained in a condition in which they are not immedi-

ately available for absorption into the vegetable economyâ€”locked up as it were.

In the natural course of things, the action of the atmosphere very gradually

uncloses these hidden treasures; but we can very much accelerate the progress

of decomposition by tbe use of the so-called stimulant manures, of which I shall

speak hereafter; and the beneficial effects of thorough tillage are also due, to no>

small extent, to the increased accessibility oi the soil, to the decomposing action

of the atmosphere.

PRINCIPLES OF AGRICULTURAL CHEMISTRY.

358. Important, and almost indispensable as it is, that any one who would

avail himself, to its full extent, of the aid which science can give to the practical

agriculturist, should be acquainted with the rudiments at least of chemistry, it

would divert me too far from the purpose of the present Report, should I give,
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.. ociated with the. coal beds; we often. discover in them, in a·com:pressed 
. ·'.on; -~~;roots; with parts of the trunks1 leaves, eta., of the plants. which 

hav,e, furn1s1ted the ·materials 'for the overlyipg coal. In the same manner we 
oftEih find in' the Lignitic form~J.tions of our own State, dark colored, sandy clays, 
:filled with the ves.tiges of an ancient vegetation, the roots and parts of the trunks 
of which are still in their original position. Two beautiful instances of this kind, 
occurring in this State, have been mentioned in the Gec;~logical Report (244; 
249). But in both these cases, the materials surrounding the fossil roots would 
be totally unsuited, in their present condition, to the growth of analagous plants, 
at present existing. Even though they may still contain the same elements of 
fertility which enabled them to produce the fotests we now find buried, their 
physical condition has been greatly altered ; they have become dense, com:pact 
and semi-indurate. Nor are the chemical changes they have undergone of less 
moment. 

3552 The actio:n of the atmosphere would gradually restore these ancient 
soils to their original condition. It is to the same agency, slowly but surely dis
integrating even. the hardest rocks, that we owe the formation of our. soils, at the 
present time; if, therefore, we would understand the nature of soils, we· must 
make ourselves acquainted with the mode ot action of the causes just alluded 
to, among which the following claim our chief attention, viz : 1. The mechanical 
action of water, by attrition and transportation of materials, or what is techni
cally termed denudation. 2. 'l'he effects produced by changes of temperature, 
such as frost, and changes from wet to dry and vice versa; with the effects of 
both of which, in pulverizing soils, agriculturists are familiar .. 3. The chemical 
action of the constituents of the atmosphere (excepting nitrogen, which is inert), 
viz : water, carbonic acid, oxygen, and ammonia. 

356. Most rocks are composed of several minerals, some of which are more 
"readily decomposed by the action of the atmosphere than otb':lrs; moreover, 
8IDall particles of one and the same mineral disintegrate sooner than large ones. 
Usually, therefore, rocks are softened, and their particles made susceptible of 
15'eing carried off by the rains, long before the chemical decomposition of the 
several mint'rals bas been completed. It follows as a consequence, that in soils 
tll1lt~ formed we have to distingUJsh two different portions, viz : that which con
sists of minem.ls undecomposed, or in process of decomposition; and that which 
:isformed by the decomposition of the sevemZ. minerals. 

357. Fallowing.-'1 he process of decomposition does not, of course, cease 
after the particles of the rock have been carried away from their original places. 
On the contrary, its progress generally becomes more rapid,jn consequence of 
the comminution caused by the tl'an~portation; it is constantly active in our 
soils, and its effects ·are llliJSt strikingly perceived when land is fallowed, i. e. 
exposed to the action of the atmosphere for one or several seasons, without crop
ping. In the fresh, und.ecomf'Oscd portion of the soil, the mineral ingredients 
which plants require are contained in a condition in which they are not immedi
ately available for absorption into the vegetable economy-locked up as it were. 
In the natural course of things, the action of the atmosphere very graduallv 
uncloses these hidden treasures; but we can very much accelerate the progress 
of decomposition by tbt' Ul'e of the so-called stimulant manures, of which I shall 
apeak hereafter; and the beneficial effects of thorough tillage are also due, to no 
amall extent, to the increased accessibility 01 the soil, to the decomposing action 
of the atmosphere. 

PRINCIPLES OF AGRICULTURAL CHEMISTRY. 

358. Important, and almost indispensable as it is, that any one who would 
avail himself; to its full extent, of the aid which science can give to the practical 
agriculturist, should be acquainted with the rudiments at least of ch(mistry, it 
would divert me too far from the purpose of the present-Report, should I give, 
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under the above head, anything more than the merest outline of the, doc-

trine of Agricultural Chemistry. In the final Report, it might be proper%ireat

of the subject more at length; for the . present, I shall confine myself to what is

absolutely necessary for the useful understanding of the matter contained in the

present pages.

359; Scientific and Technical Terms.â€”It may be. justly expected that in

writing for the benefit of the mass of the people, the use of technical terms

should be avoided as much as possible. On the other hand, it is vain to expect,

in entering upon any new field of knowledge whatsoever, to escape the necessity

of learning some new words or expressions. This is unavoidable, and in the

very nature of things; for whenever we direct our special attention to any object,

we find it to consist of distinct parts, which a merely general, cursory glance

failed to detect. These parts are so many new conceptions or ideas, and new

ideas, as a matter of course, require new words for their expression.

This is quite as true of the arts and crafts of every day, as of the exact sciences.

The language which the sailor uses in describing his vessel, is not more intelli-

gible to the uninitiated "landsman," than a chemical formula would be to the

sailor himself; the printer, the tailor, the shoemaker, the blacksmithâ€”all have

their peculiar terms of trade. If the majority of men, while perfectly at ease

with reference to what the tailor styles his "goose/" stand appalled at the "big

words" of chemical or geological terminology, it is not because the former term

is more expressive of its object than the latter, but simply because tailors are

more numerous than chemists, and their calling more ancient.

In this respect, agriculturists enjoy an advantage over all other occupations;

their technical terms are known and understood by an overwhelming majority

of mankind, not only because they themselves form so numerous a class, but

also because the products of their labor are ti e prime necessities of life, which

all feel deeply interested in, and with which, as well as with the means employed

to produce them, all are consequently conversant.

360. Ingredient* of Soilsâ€”Elements.â€”Anciently, no separate ingredients

were distinguished in soils ; "earth" was regarded as a simple, an element, wnich

might, to be sure, be slightly modified here and there, yet was essentially the

same everywhere. Later researches have gradually resolved soils, rocks and

what proceeds from them, into a number of substances, which as yet nave

resisted all efforts at a further decomposition. These substances, most of which,

as well as their combinations, are. unknown to common life, have received new

names, so far as this was necessary; we call them elements, supposing that they

are incapable of being resolved into any simpler constituents.

Chemists are, at the present time, acquainted with sixty-four elements ; but

among this multitude, only sixteen or seventeen claim the attention of the

agriculturist; as being ingredients of his soils as well as of the. products which

he draws therefrom. They are the following:

J

â– Jzi

Oxygen.

02

Hydrogen.

Nitrogen.

|^

Carbon.

Silicon,

Sulphur.

o Â»

Chlorine.

Muorine.

Phosphorus.

Potassium.

Sodium,

Calcium.

Magnesium.

Aluminium.

Heavy Metals.

{Manganese.

{Iron.

To the first class of this list may be added lo dine, and to the last, Copper;

shtce these substances are found to be very generally present, though in yeqr

njdnute quantities.
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under the above head, any thing more than . the merest outline of the".doc·
trlne of -Agricultural Chemistry. In the final Report, it ID.ight l>e prop.er•~¢t~t 

. of the subject more atlength; for the_present, l shall confine uiyselfto what is 
abSolutely necessary for the useful understanding of. the matter containe.d in the 
present pages. . 

359; Scientific ·and Technical Ternis.-It may be. justly expected that in 
writing for the benefit of the mass of t~e people, the use of tec~nical terms 
should be avoided as much as possible. On the other hand, it is vain to expect, 
in entering upon any new field of knowledge whatsoever, to escape the necessity 
of learning some new words or exp!essions. This is unavoidable, and in the 
very nature of things; · for whenever we direct our special attention to any object, 
we find it to consist of distinct parts, which a merely general, cursory glance 
failed. to detect. These parts IH'~- so many new conceptions or ideas, and new 
ideas, as a matter of course, require new words for their expression. 

This is quite as true of the arts and crafts ofevery day, as of the exact sciences. 
The htnguage which the sailor uses in .describing his vessel, is not more intelli
gible to the uninitiated "landsman." than a chemical formula would be to the 
sailor himself; the printer, the tailor, the shoemaker, the blacksmith-all have 
their peculiar terms of trade. If the majority of men, while perfectly at ease 
with reference to what the tailor styles his "goose,'' stand appalled at the "big 
words" of chernical or geological ~erminology, it is. not because the former term 
is more exi>ressive of its object than .the latter, but simply because tailors are 
more numerous than chemists, and.their calling mote ancient. 

In this respect, agriculturists enjoy an advantage over all other occupations; 
their technical terms are known and understood by an overwhelming majority 
of mankind, not only because they themselves form so numerous a class, but 
also because the prodticts of their la})or are tl ~prime necessities of life, which 
all feel deeply interested in, and with which, as well as with the means employed 
to produce them, all are consequently . conversant. . 

360. INGREDIE:t'J"T:; oF SoiLS-ELEMENTs.-Anciently, no separate ingredients 
were distinguished iii SOilS j "earth" W<IS regardl-'d as a simple, an element, which 
might, to be sure; be slightly morlified here and there, yet ;was essentially the 
same everywhere. Later researches have grarl ually resolved soils, i'o!;k~, 11nd 
wha~ proceeds from .them, into a number of substances, which as yet have 

·resisted all efforts at a further decomposition. These substances, most Of which, 
as"well as their combinations, are unknown to common life, have received new 
:names., so far as thi~ was necessary ; we call th,.em el~ments. supposing that they 
ate in~apable of being resolved into any simpler constituents. . 

Q~fimistsare, at the present time, acquainted with s£xty-four elements; but 
among tbis multitude, only . sixtee~ or seventeen claim the attention of. the 
agric1l!t_q,rist; ~ be~nit :ingredients of his s~ils as well as of the.products which 
B.e draws therefrom. They are the followmg : _ 

. ~ {Oxygen. <t> ~ (Potassium. 
~=:In: .o:.::: ~ .L1Y_ •. _4_rogen. ~ ~ 
~ Nzprogen. o...... Sodium. 
::l Oarqon. ~ ~ , 

· : { Silieon. lJ '8 { Calcium. 

:=! I Sulphur. .S ell I' 
~ · OhlOT. ~n. e. 3 ~ Magnesium. a PlMNne. <t> ~ 
g L' Phosphorus. ~ ~ l Aluminium. 
~ -

Heavy Metals. SMamganese. 
· . lfron. 

To the first class gf this list may be added Iodine, and to the last, Ooppet- ; 
ainoo these substa;~~ are foWld tO be very generally present, though in ·very 
.mute quantities. · ' 
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'^^^t^pb^kxii . QofiMnatiom^TliQBQ element!,, their .^'dm|^|%DS

.ofv^^%JÂ»fSl!^Â¥^fe surround us. The; hu^^feame oriJiÂ«a^^^^Mji$

every one of them; and so do most plants (if we except. ^^fee..and

Almnihium). The first four, in combination, form the great bulk of^egelables,

Such as wood, .starch, > albumen, etc. Oxygen and. Hydrogen form ,Wa$be;

Oxygen and Carton, Carbonic Acid Cthe.gas. contained, in spaa-water) \Mydm^bn

anil Nitrogen, Ammonia (spirits of hartshorn). Am is a mixture of .feurrjfifths

Â£Jby bulk) of Nitrogen and one-fifth of Oxygen; it always contains, at the, ^ame

time, variable amounts of Aqueous Vapor, and minute quantities of Carbonic

Acid (one three-thousandth) and Ammonia (between one and two millionths).

Small and insignificant as the amounts of the two latter ingredients present

in air may appear, they perform most important parts in vegetable economy.

All the carbon which plants contain is obtained by them from the atmosphere in

the shape of carbonic acid, which they decompose, retaining the carbon and

returning the oxygen to the atmosphere. In the same manner, a , large portion

of the nitrogen contained in plants, is derived from the ammonia present in the

air; while their fixed mineral ingredients, which remain behind in the shape

of ashes when vegetables are burnt, are derived from the soil.

362. The combinations of other elements with oxygen (which are produced

by burning the same), are called Oxides; a large part of these, generally

possessing a sour taste, are called Acids. Thus we have Oxide of Iron, of

Manganese; Sulphuric, Phosphoric, Carbonic acid, etc. Combinations of Oxides

and Acids are called Salts.

The combinations of the other elements, most important to the agriculturist

are the following:

363. Siliconâ€”with oxygen,, forming Silicaâ€”flint, quartz, rock crystal, the

hard grains of almost all sands; in the latter form, and in combination with

Alumina, it'forms the great bulk of most soils. Moreover, it enters largely into

the composition of all grasses, of pine straw, and a.great number of other plants.

It is hut seldom that soils are deficient in silica as such; but it often happens

that it is not. present in an available, or soluble, condition; a defect promptly

remedied by the application of lime.

364. Sulphurâ€”with ogygen, forming Sulphuric acid (in its pure state called

oil of vitriol); this in combination with Lime, forms Gypsum, or piaster of

Paris; with Magnesia, Epsom Salt; with protoxide of Iron, Copperas, etc.

365. Phosphorus ( well-known as the inflaming ingredient of common Miction

matches) with oxygen forms FhospJioric acid. The latter, in combination with

Lime, forms the earthy, part of bones, or bone-ash, which is, essentially,

phosphate, with a little carbonate, of lime. Phosphoric acid is, moreover, con-

tained in all "keeds, to a considerable amount; hence, its absence from the .soil

is fatal to the formation of seed of any kind. The stem and leaves of plants

require it also, but in much smaller quantities.

366. Potassium and Sodium, form with oxygen, repectively, Potash (the

potential caustic of druggists) and Soda; the former, in combination with car-

bonic acid, is the chief ingredient of pearlash, saleratus, etc.; while the combi-

nations of soda with the same acid, are what are familiarly know to our house-

keepers as soda, or salsoda. Moreover, sodium in combination with chlorine,

forms common salt.â€”Potash is as universally required by all plants (excepting

sea-weeds) as phosphoric acid, and is therefore one of the most important and

indispensable ingredients of a good soil; so much so, that the amounts of potash

and phosphoric acid contained in a soil, may usually, in practice, be taken as a

direct index of its fertility. All other ingredients necessary for the growth of

plants are more easily and more cheaply supplied, than these two. Whenever

they are wanting, or are present in very minute quantities, only, we may consid-

er, for all practical purposes, that the soil has to be made.b&fore it will, produce

anything. *
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' ~ :~-~ ~ . Ql.)~~~,~taion~ . ...;;;T,hese · el~~~n,~, . jill ·: tb.~it .~o:m~i~~t~~. 
l~~;ji~d. ~peci:illy With O~i<JJ!f~, <~~~P9.® the :v:~st.;.,~jJi;ity 

~teiial.~bJe~t.s that shtrotJnd us. :The:.hum.~:Thailie orQ.in».~y;Q.~MaiJ1S 
ev:'ery ·one· of tliem; and so do most 'plants (if we except_ ..lf!!'WJ.?;i1.i.¢l'.,~d 
,.AlU:miinium). T~e first four, ~n coml)i.n~tion; form. the great }:mlk. of.#6,g~bles, 
a:uc}:t as wooq,c .Stal'ch, .·' alhmnen, . etc. O~ygen, .-.l!lld lly«.rQgffi . :fo~ ;w~l,t:jl:_~ ; 
O;yge.n. and Oai:bon,C.ABBoN'rc_Aom Cthe.~s cop,t!}.fn¢d. in:.Spda~water) ;._Hy4i:.q/Jn 
.3h'd: - p_itrog~n, Al!MON:IA (spirits of .hartshorn). Am is. a g~Jtture off~ur;;tifths 
Qjy,bulk)'of Nitrogen andone.::fifth of Ox.ygen ;it always c.ontain8, at:tbe,. jB8ome 
time, variJLble amo.unts of Aqueous Vapor, and Jicinute quantities ot(Ja~}lo.nic 
Acid (one three~thousandth) _and Ammonia. (between one.and two miUiont}:ls). 
· Small and insignificant.as the amounts o_f the two latter ingredients present 
in air may appear, they pe:rfor:r;n most inwortaut parts in vegetable eCQii,o.ply. 
All the carbon which plants c,ontain is obtained by them fram the ab:nosph~re . in 
the shape of carbonic acid, . which . they decompose, retaining the carbon · a11d 
returning the oxyge.n to the at.mosphere. In the same marine~, a .la.rge portion 
of the nitrogen contained in plants, is derived from the a.mmonia present in the 
air ; while their :l;ixed mineral ingredients, which rem~tin behind in the $hape 
of ashes when vegetables are burnt, fJ,re derived from the soil. 

362. The combinations of other elements with oxygen (which are produced 
by buming the same), are called Oxides; a large part of these, geiu~rally 
possessing a sour taste, are called Acids. Thus we have Oxide of Iron, of 
Manganese ; Sulphuric, Phosphoric, Carb<;>nic acid, etc. Combinations of Oxides 
and Acids are called Salts. . 

The combinations of the other eleme.nts, most important to the agriculturist 
are the following : . 

363. SILICON-with oxygen, forming Silica-flint, quartz, rock crystal, the 
hard grains of almost all sancls ; in the l;;ttter form, and in combination with 
Alumina, it forms the great bulk of most soils. Moreover, it enters largely into 
the compositio,n of all grasses, of pine straw, and a.great number of other plants. 
It is,.but seldom that soils are deficient in silica as such; but it often happens 
that.it is not present in an available, or soluble, condition ; a defect promptly 
reme<iied by the application of lime. ' 

364; SuL),"HUR-with ogygen, forming Sltlphuric acid (in its pure state ~ed 
oil of 'Vitriol) ; this in combination with Lime, forms Gypsum, or plaster of 
Paris ; ' with· M!!gnesi.a, . Epsom Salt ; with protoxide of-Iron, Ooppera,s, yl;c. 

365. PHOSPHOR,us{well-:known as the inflalllingi11gredient of. commi:m ftictiom 
matches) with oxygen forms .Plwsplwric acid. The. latter, in combination-with 
.Lime, forms the earthy. part Of bones, or bone-ash, - w~ich is, essentially, 
phosphate, with a little carbonate, of lime. .Phosphoric acid is, moreover,::-cop.
tained in all "~seeds, to a considerable amount ; hence, its absence from the,.~(,.)il 
is fatal to the formation of seed of any kind. 'l'he stem and leaves of plants 
require it also, but in much smaller quantities. 

366. PoTASSIUM and SoDIL':M, form with oxygen, repectiv~ly, Potash (the 
potential caustic of druggists) and Soda; the former, in combin.ation with car
bonic acid, is the chief ingredient of pearlash, saleratus, etc. ; while the combi
nations of soda with the same acid, are what are familiarly know to our house
keepers as soda, · or salsoda. Moreover, sodium in combinatio?,i with chlorine, 
forms common salt.-Potash is as universally required by all plants(e~cepting 
sea-weeds) as phosphoric acid, .and is therefore one_ of the most important and 
indispensablE;) ingredients of a good soil ; so much so, that the amounts <;>f potash 
and phosphoric acid contained in a soil, may usually, in practice, be taken as a 
direct index of its fertility. All gther.ing~edients necessary for the growth of 
plants are more easily an:d more cheaply supplied, than these two. Whenever 

. they are wanting, or are present. in very minute q~utities. only, w e may consid~ 
er; for ;ill practical purpO'ses, that the soil has to be ?nade.:befor.e . it will. prQ4:qce 
~~· . - . ' · .. 
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Almost all plants require for their full development, more or less Soda, also,

But while the absence of available potash from a soil is one of the most comx&>a

â– causes, of infertility, a sufficient amount of soda is rarely wanting.

367. Calcium with oxygen, forms Lime; the latter, in combination with

carbonic acid, constitutes marble, and the prevalent as well as the all-important

ingredient of limestones, most of which are a mixture of carbonate of lime with

earthy mattersâ€”sand, clay, etc. Most limestone? contain magnesia, also, and a

great many contain small amounts of potash, soda and phosphoric acid. In th^

process of burning lime, the carbonic acid of the carbonate of lime is expelle^

by heat; in the hardening of common mortar, the lime partially resumes it*

carbonic acid from the air. Hydraulic cement is burnt out of limestones con-

taining certain proportions of other earthy matters, or out of an artificial

mixture of pure limestone and clay.

Of phosphite of lime (being the chief ingredient of bones) and sulphate of

time (being gypsum or plaster of Paris) I have spoken above (H364, 365).

368. Action of Lime in Soils.â€”Most plants require for their growth notable-

quantities of lime, which must, therefore, be present in the soil. Few soils are

infertile for want of lime; the increase of fertility observed after liming, is-

mostly due, not so much to the direct action of the lime itself on plants, as to its

chemical action in rendering available to vegetation other ingredients, especially

potash and silica, when contained iri\the soil in a "locked up" condition (357),

in the undecomposed part of the minerals.* Lime, especially when applied

freshly burnt, greatly accelerates the decomposition both of minerals and of

vegetable matter. Hence we see that by means of liming, we can in a brief

period of time, produce the same effects on the soil, which the unassisted action

of the atmosphere, or fallowing, would h*ve required centuries to effect.

36y. But in so doing, we exhaust the soil very rapidly; what we gain in the

fullness of crops, we lose in the duration of our land; hence the well-known

adage, that ki Lime enriches the father, but impoverishes the son." "When land

which has been limed moderately, ceases to pipduce 'fallowing will have little

effect on it for several years, because all the nutritive matter which was easily

accessible, has been already developed by the powerful action of the lime. Yet^

after fallowing for a number of years, such land may again become productive,

in consequence of the decomposing action of the atmosphere having at last

penetrated to that portion of the soil which even the lime had not reached, and

thus made available a new supply of nourishing ingredients. Usually, however,

after a moderate dressing of lime has ceased to be effective, another and stronger

dressing is put on; and thus the process of exhaustion may be continued, until

the soil becomes really and utterly exhaustedâ€”stripped completely, of all, or of

some, of the ingredients required by the plants. Henceforth, the crops will

depend entirely upon the application of manuresâ€”true manures (of which stable-

manure, or still better, night-soil, is the type), not mere stimulants, like lime,

ammoniaeal salts common salt, Chilian saltpetre, etc.

The use of lime on land to the extent above referred to, is scarcely better poiicj

than that of the drunkard, who, in order to sustain the excitement he desires,

finds it necessary to take deeper potations each succeeding day, until at last the

energies of life are completely exhausted, and the foundation gives way, before

*While there can be no doubt that the greater part of the favorable effects of

liming is due to the indirect actiou above referred to, experiments made upon

the growth of plants in lime water se<jm to show that lime also exercises a kind

of direct stimulation on the vegetable functions, which in the experiments

mentioned, was manifested in the more vigorous development and deeper green,

of the seedlings vegetating in lime water, as compared with those placed in pure

water. It may be doubted, however, whether the effects are in any manner

comparable to those exercised by "stimulants" upon the animal economy.

Râ€”14
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Almost .. all plants require for their full development, more or less &.rt4, ~lao· 
·But while the absence of avaii;Lble potash from .~ soil is one of the most eo:itinioa 
~uRes. of. infertility, a sufficient amount of soda is rarely wanting. 

367. 04]:.ciuM with oxygen, forms Lime; the: latter, in combinat~on -w;ith 
i:arbonic acid, constitutes ma.rble, and the prevalent as well as the all-importan\· 
ingredient of Hmestones, most of which are a mixture of carbomite of lime with 
eaitby matters-sand, clay, etc. Most limestone~ eo~tain m11gnesia, also, and a 
great many contain small amounts of potash, soda and phosphoric acid. In th~ 
process of burning lime, the carbonic acid of the carbOnate of lime is expelle({ 
by heat; in·the hardening of common mortar, the lime partially resumes ir. 
earbOnic acid from the air. Hydraulic cement is burnt out of ·Iimestones con
taining certain proportions of other earthy matters, or out of an artificial 
mixture of pure limestone and clay. 

Of phosplwU of lime (being the chief ingredient of bones) and sulphate o.f 
lime (being gypsum or pl,zste1· of Paris) I have spoken above ( '!f364, 365 ). 

368. Action of Lime in Soils.-Most plants require for their growth notable. 
quantities of lime, which must, therefore, be present in the soil. Few· soils ar~ 
infertile for want of lime ; tbe increase of fertility observed ·after liming, is· 
mostly due, not so much to the direct action of the lime itself on plants, a:s to its 
chemical action in rendering available to vegetation other ingredients, especially 
p()tash and silica, when contained iri .the soil in a "locked up" condition (357), 
in the undecomposed part of the minerals.* Lime, especially when applied 

. freshly burnt, greatly accelerates the decomposition both of minerals and of 
vegetable matter. Hence we see that by means of liming, we can in a brief 
period of time, produce the same effects on the soil, which the unassisted action 
Qf the atmo::;phere, or fitllowing, wonld h~>ve required centuries to effect. 

36~. But in so doing, we exhaust the soil very rapidly; what we grt£n in the 
fullness of crops, we lose in the duration of our hi.nd; hence the well-known 
adage, that ;• Lime ·enriches the father, put impoverishes the son." When land 
which has been limed modemtely, ceases to p1oduce ·fallowing will have little 
effect on it for seveml years, because all the nutritive matter which was ea!?ily 
accessible, has been already developed by the powerful action of the lime. Y ei,; 
after fa:Uowing for a number of years, such land may again become productive, 
in consequence of the decomposing action of the atmosphere. having at last 
penetrated to that portion of the soil which evert the lime had not reached, and 
thus made available a new supply of nourishing ingredients. Usually, however, 
after a moderate dressing of lime has ceas~d to be,effective, another and stronget> 
dressing is put on ; and thus the process of exhaustion may be continued, until 
the soil becomes really and utterly exhausted:.._;_stripped completely, of all, Qr or 
some, of the Ingredients required by the plants. Henceforth, the crops will 
depend entirely upoti the application of manures-true Ipanures (of which stable~ 
mariure, or still better,· night-so-il, is the type), not mere st·imulants, like lime, 
ammonia~al salt..;;, common salt, Chilian saltpetre, etc. · 

'l'he use of lime on land tt> the exteut above referred to, is scarcely better policy 
than that o.f the drunkard, who, in order to sustain the excitement he desire$, 
finds it necesf'ary to take deeper potations each sucGecding day, until at la~'t the 
cnPrgies of life are completely e:xhansted, and the foundation gives way, before 

*While the1·e c.-'l.n be no doubt that the g-;.·eat·er part of the favorable effects of 
liming i:l due to the indirect action above referred to, expe!'iments made upon 
the growth of plants in lime water ~e"m to show that lime also exercis.es a kind 
of d1"1·eet s~imulatioJl on the vegetable functions, which in the experimentS 
mentioned, was manifested in the more vigorous development and deeper green 
of the see.tlings vegetating in lime water, as compared with those plated in pure 
water. It may be doubted, however, wh~ther the effects are in any manner 

. comparable to those exercised by "stimulants" upon the animal economy. 
R-14 
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the expiration of one-half the time during which, with prudent management,,

it would have held out.

Tinder the head of Manures, this subject will be more fully considered, in

connection with the use of the marls of our State.

370. Calcareous Soils.â€”Limy (or calcareous) soils, i. 6.,. soils in which lime,

in combination with carbonic acid, forms a prominent ingredient, occur much

less frequently than is commonly supposed. The soils of the prairies, which are

notoriously limy, have given rise to the supposition that all soils resembling

them in their physical characters, and particularly in point of "heaviness" and

the property of forming an exceedingly tenacious mud, are limy also. Spots

where some tenacious clay, of whatever color, comes to the surface, forming

redoubtable obstacles to vehicles in the rainy season, are popularly styled

"prairie spots," throughout the State.

3711 Many purchases and settlements have been made on the strength of

this apparent similarity of the soil to that of the prairies; and when it is after-

wards lound that the soil in question will produce little or nothing, it is very

commonly ascribed to an excess of lime supposed to be contained in it. Such is

commonly the case in th: "Flatwoods" region, which skirts the Prairie region on

the west, from Tippah Creek, in the county of the same name, through Pontotoc,

Chickasaw, Ocktibbeha, part of Winston, and Noxubee, to Kemper and the

Alabama line. The same supposition is entertained with reference to the "hog-

bed" or " hog-wallow prairie" soil, occurring in Smith, Jasper and some of the

adjoining counties. In both these cases, the direct contrary is proved by the

analyses of the respective soils, which are given further on ; not only is there no

excess of lime in either, but especially with reference to the Flatwoods soils, even

a deficiency to such an extent, that the application of lime, as a manure, to these

soils, is at once indicated.

3712 The heaviness and "stickiness" of the prairie soil has nothing what-

soever to do with the lime contained therein; on the contrary, an excess of lime

rather tends to diminish the tenacity of clays, as may be observed on the "bald

prairie" hilltops, as compared with the level prairie with yellow clay subsoil. In

the light, almost pulverulent silt which forms the main mass of the hills of the

Southern Eiver Countiesâ€”(Vicksburg, Grand Gulf, Petit Gulf Hills, etc.)â€”

we have a soil containing much more lime than even the black prairie soils of

Smith and Jasper; yet that soil never forms, at the worst seasons, anything

that would be called "mud" in the prairie region.

372. The true distinguishing features of limy (" calcareous") soils, which

never fail to characterize them plainly enough, may be found in the peculiar

growth, large and small, which they bear. Chemical reagents cannot more

surely announce the presence, in the soil, of a large supply of lime, than does the

prevalence of the Crab App e, the Wild Plum, the Cottonwood, the Sycamore, the

"Poplar," and some othersâ€”And we may confidently hope that a diligent

comparison of a sufficient numler of soil-anal} ses with the natural growth of

the soils, will enable us to judge, in a similar manner, as to the presence or

prevalence of other ingredients; so that we may analyze the soils, as it were, by

the eye alone.

373. The next element in our list is Magnesium, the combination of which

with oxygen is Magnesia. Epsom salt, the combination of magnesia with sul-

phuric acid, is familiarly known; besides this, the combination of magnesium

with chlorine is pract cally important, as being the cause of the greater pungency

of sea-salt, and a commonâ€”too commonâ€”constituent of spring and well waters,

in some regions of the State. Magnesia is scarcely ever wanting in soils, and

is remarkably abundant in a large part of those of our State, which are derived

from the materials of the several lignitic stages (Geological Eeport, p. 110, 147,

ff.). It may be said that the latter are almost as certainly characterized by

magnesia, as the marine strata of Jackson, Vicksburg, etc., are by lime.

Probably the majority of mineral springs in this State are characterized by

magnesian salts (IT 155 ; 316).
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the expiration of .one-half the time during which, with prudent management,. 
it would have held out. -
. Under the head of Manures, this subject will be more fully considered, in 

connection with the use of the marls of our State. ·-
37Q. Oalcq,reous Soils.-Limy (or calcaremts) soils, i. e.,.soils in. which lim!:l: 

in combination with carbonic acid, forms a prominent ingredient,. occur _much 
less l'requently than is commonly supposed. 'l'he soils of the prairies, which~re 
notoriously limy, have given rise to the supposition that all soils resembling 
them in their-physical characters, and particularly in point of "heavine~s" and 
the property of forming an e:xceedingly tenacio:us mud, are limy also. Spots 
where some tenacious clay, of whatever color, comes to the surface, for19ing 
redoubtable obstacles to vehicles in the rainy sl'!ason, are popularly styled 
"prairie spots," throughout the State. · 

3711 Many purchases and settlements hav-e been made on the strength of 
this apparent similarity of the soil to that of the prairies; and when it is after
wards found that the soil in question will produce little or nothing, it is very 

. .commonly ascribed to an excess of lhne supposed to be contained in it. Such is 
commonly the caf:e in th~ ''Flatwoods" region, which Fkirts the Prairie region on 
the west, fr.om Tippah Creek, in the {!Ounty of the same name, through Pontotoc, 
Cbicka::;aw, OcktiiJbeha, part ot Win:-ton, and Noxubee, to Kemper nnd the 
.Alabama line. 'l'he same supposition is entertained with reference to the ''hog
bed" or "hog-wallow prairie" soil, occurring in Smith, Jasper and some of the 
adjoining counties. In both these cases, the direct contrary is proved loy the 
analyses of the respective soilN, which are given further on ; not only is ther~ no 
excess o( lime in either, but especially with reference to the Flatwoods soil~, even 
a dejic·iency to such an extent, that the application of lime, as a manure, to these 
soils, is at once indicated. 

3712 The heaviness and "stickiness" of the wa.irie soil has nothing what
soever to do with the lime contained therein; on the contrary, an exc~ss of lime 
rather tends to clt"minz'sh the tenacity of clays, as may be observed on the ''bald 
prairie" hilltops, as compared with the level prairie with yellow clay Sl.lbsoil. In 
the hght, almost pulverulent silt which forms the main mass of the hills of the 
Southern River Counties-(Vicksburg, Grand Gulf, Petit Gulf Bills, etc.)
we have a soil containing much more lime than even the black prairie soils of 
Smith and Jasper; yet that soil never forms, at the worst seasons, anything 
th~t would be called "mud" in the prairie region. 

372. The true distinguishing features of limy ("calcareous") soils, which 
never fail to characterize them plainly enough, may be found in the peculiar 
growth, large .and small, which they bear. Chemical reagents cannot more
surely announce the presence, in the soil, of a large supply of lime, than does the 
prevalence of the Crab App e, the Wild Plum. the Cottonwood, the Sycamore, the 
"Poplar," and some others - -.And we may conhdently hope that a diligent. 
comparison of a sufficient numl.er of soil-anal) ses with the natural growth of 
the soils, will enable us to judge, ip. a similar mann"r, a~ to the presen('e or 
pre' alence of other ingredients; so that we may analyze the soil:s, as it were, by 
the eye alone. 

373~ 'l'he next element in our list is MAGNESIUM, the combination of which 
with oxygen is Magnesia. Epsom salt, the combination of magnesia with sul
phuric acid, is familiarly known ; besides this, the combination of magnesium 
with chlorine is pract· cally important, as being the cause of the greater pungency 
of sea-salt, and a common-too common...:....constituentof spring and well waters, 
in some regions of the State. Magnesia is scarcely ever wanting in soiJs, and 
is remarkably abundant in a large pa1~t of those of our State, which are derived 
from the materials of the severallignitic stages (Geological Report, p. 110, 147, 
:ff.). It may be said that the latter are almost as certainly characterized by 
magnesia, as the ·marine strata of Jackson, Vicksburg, etc., are by lime. 
Probably the m~jority of mineral springs in this State are characterized by 
magnesian salts (1]'155 ; 316). 
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â€¢ 374 The next succeeding elementâ€”Aluminium (which, in its metallic state>

has but lately been introduced into the arts, and is distinguished by its extra*

ordinary lightness) is the most abundant ingredient of the earth's crust, next to

oxygen and silicon. Its combination with oxygen, Alumina, when still further

combined with Silica, forms the main mass of all Clays, and of a great number

of rocks, by the decomposition of which, clays are formed.

. 375. Clays.â€”There are innumerable varieties of clays, which have received

numerous names, both popular and scientific. The differences arise partly from

the various proportions in which silica and alumina may combine, partly, and

most frequently, from the admixture of foreign (i. e. not chemically combined)

substances. The purest of all clays is Kaolin or porcelain earth; next to this,

the white pipe-clay, such as those found chiefly in Tishomingo, but also in other

counties of this State, in the deposits of the Orange Sand formation (^60, ff.).

In some of these pipeclays, there is a strong mechanical admixture of finely

divided silica; in some instances this ingredient gradually becomes so pr"minent

that the material loses its title to the name of clay, and becomes a soft, fine-

grained, white, siliceous rock, the transition being so gradual, that it is difficult

to say where the pipeclay ceases and the rock begins (IT62, 66).

A similar uncertainty very frequently attaches to the more common mixtures

of clay and sand, known as brick-clays, loams, silts, etc., including the majority

of soils; there is no definite line of distinction, so that it is often optional with

the individual, whether some material he describes shall be called a clayey sand

or a sandy clay.

376. The different colors of clays are generally owing to either or both of the

two last named elements of the list, viz: Manganese and Iron, and to Carbon, or

finely divided particles of coaly substance.

Iron (in its two combinations with oxygen, called the protoxide and peroxide)

and Carbon are by far the most commonly occurring coloring matters. Peroxide

of iron imparts yellow, orange and red tints (the two former tints pass into

red whenever the substance is heated to redness); protoxide of iron, blue and

gieen. The two last mentioned colors pass over into those, of the peroxide,

whenever the material they color is exposed to the action of the air; hence it

is that in the southern portion of the State, where blue and green clays are so

very common (in the upper Tertiary, or Grand Gulf Group, H*230, ff.), we

frequently see nothing but yellow or orange surfaces on the exposures, the blue

or green portion being fpund at the depth of several inches at times. The same

frequently happens with reference to the blue marls, both of the cretaceous and

tertiary formations; they have escaped notice in many cases, simply on account

of the surface having undergone the change just referred to, which rendered them

similar in aspect to the soil or subsoil.

Clays colored by Manganese alone, are of rare occurrence; according to the

amounts of oxygen cuinb ned with the element, it imparts delicate pink, brown

or black tints. But it frequently modifies the tints produced by iron, and is

rarely wanting where the other occurs.

Clays colored by Carbon alone, which imparts to them a black, gray or some-

times bluish tinge, become white by burning. Such is the case with many clays

from the Lignitic formations, which, although very dark at first, on burning

yield ware almost equal in whiteness to that made of the Tishomingo pipeclays.

Of course it often happens, that several or all of these coloring matters are

present in one and the same specimen, thus producing an endless variety of

tintsâ€”from the purest white through all shades of gray to almost jet black;

from the light and delicate rose tints of the Orange Sand clays frequently found

in South Mississippi, to the deep red of the ferruginous clay occurring in Tisho-

mingo county, which has been designated as " Terra sigillata," and comes prop-

erly under the head of coloring materials (1T71). Clays of all shades of blue

are frequently found associated with our lignite beds in North Mississippi, and

are very common in the upper (fresh water) Tertiary of South Mississippi; so

also are those of the several shades of green (^231, 237, 243, etc).
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. 374. The next succee!ling element-ALUMINIUM (which, in its metallic state1 
bas but lately been introcluced into the arts, and is distinguished by its extra,.. 
ordinarJ lightness) is the most abundantingredient of the earth's crust, next to 
oxygen and silicon Its combination with oxygen, Alumina, when still further 
combined with 8il?"ca, forms the main mass of all Clays, and of a great number. 
.. of rocks, by the decomposition of which, clays are formed. . 

· 375. Gla.ys.-There are innumerable varieties of clays, which have received 
numerous names, both popular and scientific. Th~ differences arise partly from 
the various proportions in which silica and alumina may combine, partly, and 
most frequently, from the admixture of foreign (i. e. not chemically combined) 
substances. 'l'he purest of all clays is Kaolin or porcelain earth ; next to this, 
the white pipe-clay, such as those found chiefly in Tishomingo, but also in other 
counties of thi~ State, in the deposits of the Orange Sand formation ('IT 60, ff. ). 
In some of these pipeclays, there is a strong mechanical admixture of finely 
divided 'silica; in some instances this ingredient gradually becomes so prrominent 
that the material loses its title to the name of clay, and becomes a soft, fine
grained, white, siliceous rock, the transition being so gradual, that it is difficult 
to say where the pipeclay ceases and the. rock begins (,-r62, 66). 

A similar uncertainty very frequently attaches to the more common mixt11res 
of clay and sand, known as brick-clays, loams, silts, etc., . including the majority 
of soil~ ; there is no definite line of distinction, so that it is· often optional with 
the individual, whether some material ,he describes shall be called a clayey sand 
or a ~andy clay. 

376. The different mlors of clays are generally owing to either or both of the 
two last named elements of the list, viz : Manganese and Iron, and to Owrbon, or 
finely divided particles of coaly substance. . 
· I~·on (in its two combinations with oxygen, called the pmtoxicle and peroxide) 
and Carbon are by far the most commonly occurring coloring matters. Peroxide 
of iron imparts yellow, orange and .red tints (the two former tints pass into 
red whenever the substance is heated to redness); p rotoxide of iron, blue and 
g1een. The two last mentioned colors pass over into those. of the peroxide, 
whenever the material they color is exposed to the action of the air ; hence it 
is that in the southern portion .of the St:tte, where blue and green clays are so 
-very commvn (in the upper Tertiary, · or Grand Gulf Group, 'IT230, ff.), we 
fr~quently see nothing but yellow or orange surfaces on the exposures, th.e blue 
or greeP portion being fpund at the depth of several inches at times. The same 
frequently happens wi1 h reference to the blue marls, both of the cretaceous and 
tertiary formations; they have escaped notice in many cases, simply on account 
of the surface having undergone the change just referred to, which rendered them 
similar in aspect to the soil or subsoil. 

Clays color.Jd by Manganese alone, are of rare occ.urrence ; according to the 
amounts of oxygen cumb ned with the element, it imparts delicate pink, brown 
or black tints. But it frec1uently modifies the tints produced by irpn, and is 
rarely wanting where the qther occurs. · · . 

Clays colored by Carbon alone, which imparts to them a black, gray or some
times bluish tinge, become white by burning. Such is the case with many clays 
from the Lignitic formations, which, although very dark at first, ~on burning 
yield ware almost equal in whiteness to that made of the 'l'ishomingo pipeclays. 

Of course it often happens, that several or all of these coloring matters are 
present in one and the same specimen, thus producing .an endless variety of 
tints-from the purest white through ,all shades of gray_ to almost jet black; .,.. 
from the light and delicate rose tints of the Orange Sand clays frequently found 
in South Mississippi, to the deep red of the ferruginous clay o::curring in Tisho-
mingo county, which bas been designated a.<:;" Terra sigillata," and comes prop-
erly under the head of coloring materials ('!f71). Cl<tys of all shades of blue 
are frequently found associated with our lignite beds in North Mis:;is;.;ippi, and 
are very common in the upper (fresh water) Tertiary of South Mississippi; so 
also are those of the several shades of green (<[231, 237, 243, etc). 
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Cdlor, therefore, has nothing to do with ch^mcteriaang any; substance as a play.

r I hive baen thus particular in stating this point, because oif thÂ« difficulty l ^wf

- so often encounterei in arriving at a definite condusiem concerning some materi-

al described to me, the party whom I questioned insisting that it was n&tcJayv

^merely on account of some unusual tint it happened to possess.

377. "Soapstone."â€”-It is very usual in this State to hear designated as "soap-

stone" any clay which, being free from coarse particles, is smooth to the touch,

t ^ike soap or soapstone, and which does not readily form a plastic paste with

water. The bluish laminated clays of the Eutaw Group of the cretaceous

y formation (if 101, ff.), as well as similar clays occurring in the Tertiary (^fl66>

. 231), are invariably so designated in the counties in which they occur.

True Soapstone, such as is used for the interior lining of stoves, for hearfeh-

<â–  plates and ovens, does not occur within the State; the formations to which it

"belongs are entirely wanting, and all the ".soapstone" commonly so called in

Mississippi, belongs to the class of clays above described. When worked up

with water, they gradually form a very tenacious mass, which, however, usu-

- ally contains too little sand to be suited to the purposes of,the potter, in iis

natural state.

378. Retentive Powers of Clays.â€”One of the most im portant properties of clays,

which they impart, in greater or less degree, to ail soils, is their capacity of

retaining in their mass a certain amount of the ingredients necessary for the

growth of plants, even when these are in a condition in which, ordinarily, they

are soluble in water. When solutions of potash, lime, phosphoric acid, etc., are

filtered through a layer of soil of sufficient thickness, the whole of these ingre-

dients is retained by the soil, so that the water ^which drains from it con-

tains no more of them. This retentive power, which varies very much in

- different soils, is of the very highest importance, as it prevents the waste of

valuable ingredients by the action of the rain water which continually filters

an I drains through the soil Hence it is that in the waters which drain from

soils pre-eminently rich in soluble ingredients, traces only of these substan-

ces can be discovered, unless indeed, the soil should happen to be saturated

with some of them, so as to be unable to retain an additional supply; as a

-sponge will not receive, or retain, more than a certain amount of water.

The point of saturation differs for different substances ind one an the same soil;

and it is remarkable that in regard to the retentive power, there is a marked

â€¢ distinction in favor of those substances most generally needed by the plants m

large quantities. Thus potash and phosphoric acid are most pertinaciously

retained, while soda, magnesia and soluble vegetable acids are often carried off

in large proportions by the drain waters. Light and sandy soils are the least

retentive of these substances, as well as of moisture; while clayey soils, and.

those containing much vegetable matter, are the most retentive of both.

Clays are, retentive, not only of solids and liquids, however, but also of gases^

-and particularly so of ammonia; hence they condense the latter from the atmos-

phere, thus furnishing it to the roots of plants. In this, as in other respects,

- clays act analogously to humusj concerning which, see below under the head-of

manures (^425).

379. "Alum."â€”Nnxt to the combination of Alumina with silica, which is

iihe basis of clays, its combination with sulphuric acid deserves mention. This

does not often occur in substance, but is not an unfrequent ingredient of the

. m neral springs issuing from the iignitic clays; which are commonly distin-

guished as "Alum springs." The name, though not strictly coirect (inasmuch

â€¢ as true alum contains sulphate of potash bes:de that of alumina), well expresses

ctbe sweet'sh astringent, taste possessed by such waters. In this State, they

- always issue from the Iignitic strata of the tertiary .fo-motion, and are most

abundant in those which are immediately contiguous to the marine, fossiliferous

Tertiary. The strongest alum water in the State of which I have any personal

â€¢knowledge, is that of Baugh's well, at Brandon, Rankin county; one very
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Oalor, therefore, ha$ ne~hing to do ·with e.h'ilil'll.eteri~~y:substanee as,!' ,e~y, 
f[hJ.ve b3en thus pa.fticular in stating .tliis p&.int, be.eause-of tlie .difi:i~~lty l~e 
."'·so often encounterelin arriving at a definite canelu"'iaa C•n\leer:aing ·so~a .millteri

.al described te me, the party whom [.qu.:stione('tnsisting th:~t it wa.s n,~tc~; 
,,merely .on·aecount of some unusual tint it;ha.ppeneJ. tp .po~esljl. · 

377. -" Soapstone."-.,.o[t is very usual inthil:l State to· hear .designated as "·$1:)a.p
,sto.Iie" any clay which, being free from coar~e partieles,:is s·mooth·to the ·t~u~h • 

• flike .soap or tt·ue soapstone, and which does not readily form a plastic pas-te w.ita 
- water. The bluish laminated clays of the Eutaw Group of the cfe~el'>ut . 

formation ( 'lfl 01, ff. ), as well as s1milar clays occurring in the Tertiary ( ,-eH){)i 
_ · 231), are inVariably so designated in -the counties in which they occur.· 

True Soapstone, such as is used for the interior lining of stoves, for hearth~ 
, plates and ovens, does not occur within t3e State ; the formations to whtch it· 
'·belongs arc entirely wanting, and all the "soapstone" commonly so called in. 

Mississippi, belongs to the class of clays above described. When worked up 
with water, they gradually form a very tenacious mass, which, " however, usu

' ally contains too little sand to be suited to the purpose~ of, the potter; in iLs 
. natural state. · 

378. Retentive Powers of dlays.-Onc of the most important properties Ot elays, 
-which they impart, in greater or less degree, to aU soils, is tbcir ca.pacity .lf 
retaining in their mass a certain amount of the ingredients necessary for the 
growth of plants, even when these are in a condition in which, ordinarily, they 
are soluble in water. vVhen soluti0ns of potash, lime, pho~phoric acid, etc., are 
filtered through a layer of soil of sufficient thickness, the whole of th~>se ingre-. 

·dients is retained by the soil, so that the water~which drains fi·om it con
. tains no more of them. This rete:1t:.ivc power, which varies very much in 
.. different soils, is of the VC!'J highest importance, as it prevents the waste of 
valuable ingredient.-3 by the action of the rain water which continually filters 

.. an 1. drains throu_gh the soil Hence it is that in the waters which drain from 
soils pre-eminently rich in soluble ingredients, traces only of the1"e substan

··ces .can be discovered, unless indeed, the soil should happen to be s11tarateil 
with some of them, so as to be unable to ret:tin an additional supply ; as a 

·-sponge will not receive, or retain, more than a certain amount of water. 
The point of saturation differs for different substance:-; ind one an the same soil; 

and it is remarkable that in regard to the retentive power, there is a marked 
·-distinction in favor of those substances most generally needed by the plants ia 
large quantities, 'l'hus pota.Sh and phosphoric acid are most pertinaciously 
retained, while soda, magnesia and soluble vegetable acids are often carried off' 
in large proportions by the drain waters. Light and sandy soils are the least 
retentive. of these substances, as well as of moisture; while clayey !:ioils, and. 
those containing much vegetable matter, are the most retentive of bnth. 

Clays a.re.re.tentive, not only of solids and liquids, :however, but also of gase~ · 
.;a.nd particularly so of ammonia ; hence they condense the latter from the atmos4 

phere, thus furnishing it to the roots of plants. In this, as in other respects, 
- c!ays act analogously to humus; concerning which, see below under the head-of 
•·· manures('!f425). 

379. ".Almn."-Nnxt to the combination· of Alumii1a with silica, which is 
'the basis of clays, its combination with sulpluwic add deserves mention. This 
do.es not often occur in substance, but is n(lt an unfrequent ingredient of the 

·. ·m·neral springs issuing from the lignitic clays; which are commonly di . ..;tin-
guisbed as "Alum springs." The name, though not strictly conect (inasmuch 

,:as true alum contains sulphate of potash bes:de that of alumina), well expresses 
-: the sweet'.sh astringent. taste po:-sessed by such waters. In this State, they 
-always issu~ from the lignitic strafx't . of the tertiary fo· ill'ltion, aud are most 
·abundant in thol';e which are immediately contiguous to the mat·ine, fos~iliferous 
Tertiary. 'l'he strong~st alum water in the Sta.te of which I have aoy personal 

:·knowledge, is that of Battgh's well, at Brandon, Hankin county ; one very 
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similar to this occurs , in a well dug on the plantation of Mr. Holland, S. 35^

T. 6, R. 3 E., near Brandon.â€”The water of the Artesian Springs in Madison,

is of the same character; and another alum spring, which has acquired some

reputation in the neighboring counties, is situated about two miles south-west

*f Grenada. In the neighborhood of such springs, a mixture of alum with

Â«ther salts is frequently seen, as a white covering ("efflorescence") on the sur-

face of the clays (IF 181).

380. Of the part taken by Ikon and Manganese, the two last elements of our

list, in c loring clays and soils, I have already spoken. Manganese, though

almost universally present in soils, is generally so in very minute quantities, so-

as to es ape the eye, and leave its presence to be demonstrated by chemical

reagents. Occasionally, in this State, Oxide of Manganese may be observed^

forming curiously ramified designs (dendrites), resembling mosses or diminutive -

trees, on tha cleaved surfaces of gray and white sandstones and limestones. .

These figures are frequently mistaken for fossil plants; but they have no con-

nection with such, being simply strings of crystals, formed somewhat in the

manner of the figures on frozen windows.

381. Iron is one of the most widely diffused substances with which we are

acquainted. It would be difficult indeed, in common life, to pick up anything

whatsoever that should not contain a trace at least of ironâ€”unless, perhaps, it

had been purposely purified. The ashes of almost all vegetables contain it; so

do all soils, clays, and sands; so do all kinds of glass. Even the metals, copper,

tin> zinc, lead, and silver, such as they are known to common life, contain cer-

tain amounts of it; often very minute, but still discoverable by chemical means.

382. Oxide of iron \u combination with water (Jvydrated peroxide of iron), or

iron rust, is the,compound most commonly occurring. It is found almost pure, .

as yellow ochre (which is usually, however, a mixture of oxide and of clay); it

imparts the yellow or orange tints to clays, sands, soils and subsoils; to the

"red lands" of Pontotoc, Chickasaw and other counties; to the yellow loam

lands of the two ranges of counties bordering the Mississippi bottom,, which

form the rich agricultural regions of Lafayette, Yallabusha, Carroll, Holmes,

Madison, Hinds and other counties. It forms the cement which binds together

the grains of sand in our red, brown or "black" sandstone, found more or less

all over the State (1T11, ff.); sometimes the cement so far predominates over the

sand, that the material would be valuable as iron ore, but for its being too much

scattered to allow of profitable smelting (1T741 ). Nodules of brown iron or%

of various degrees of purity, are the unfailing surface indication of the gray

clays of the Lignitic formation of North Mississippi C*H42).

3831- . Iron in Soils.â€”The presence of a large surplus of the peroxide of iron

(or iron rust) in soils (which may generally be pretty correctly judged of by the

intensity of the color), does not apper to exert any very characteristic influence

on vegetation, save such as may be owing to its powerful attraction for mois-

ture and ammonia (which it shares with clays), and the influence of its color

on the absorption of heat from the sun's rays. A small amount of iron seems

to be indispensable to the vigorous growth of most cultivated plants, for on soils

artificially formed without the addition of iron, these vegetables languished and

drooped, and the subsequent addition to the soil of a small amount of iron,,

seemed to produce effects similar to that which the preparations of iron

used as tonics^ in medical practice, produce on the human system, viz: a

general invigoration of the vegetative energies. But such a soil had to be artifi-

cially formed, as above stated; for in nature it might be difficult to find any soil

not contain ng a supply of iron sufficiently large for the use of plants.

3832 . While an excess of iron in the shape of the compound heretofore

mentioned (viz: the hy drated peroxide of iron) may be present without any

injury to vegetation, the same is not true with reference to the other combination

of iron with oxygen (containing less of the latter element than the peroxide, or

iron rust): the protoxide. And since this difference has an important bearing on->
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~hnilar to· this occurs . in a \vell clug on the p)antation ol' ;\lr. Holland, ~. 35, _ 
T. 6; R. 3 E., near Brandon.-The water of the Artesian Springs in Madison, 
is of the same charncter; and another alum i:pring, which has acquired some 
l'epilhl.tiim in the neighboring coupt.ies, is E<itnated abont two miles south-west 
~f Grenada. In . the neighborhood of l:iUCh springs, a mixture of alum with' 
ether salts is frequently seen, as a. white covering(" effiore:-cence ")on the sur-
face of the clays ( ~181 ). - · 

380. Of the part taken by hw~ and 1iA~GANE:sE, the two last elements of our 
list, in c loring clays and soil:;;, 1 ha:ve already spoken. Manganese, though 
almost universally present in soils, i . .;; generally so in very minute quantities, so. 
as toes ape the eye, and leave its presence to be demonstrated by chemical 
reagents. O.:Cclsionally, in this State, Oxide of :Manganese may be observed' 
forming curiously ramified design:;; (dendrites), resembling mosses or diminutive -
trees, .on th~ cleaved smfitces of gray and white s~tndstones and limestones. 
'fhese figures are frequently mi::;taken for fossil plants; but they have no con
nection with such, being simply · strings of <;rystnl~, formed somewhat in the 
manner of tlie figures on frozen windows. . 

381. InoN is one of the most widely diffused sub~bmces with which we are 
acquainted. It would be difficult indeed, in common life, to pick up anything 
whatsoever that should not contain· a trace at least of iron-unless, perhaps, it 
had heen purposely purified. The a::;bes of almost all vegetables contain it; so 
io all soils, clays, arid sands ; so do all kinds of glass. Even the metals, copper, 
tin• zinc, lead, and silver, such as they are known to common life, contain cer
b.in amounts of it; -often very minute, but s.till discoverable by chemical means. 

382. Oxide of i1·on in combination with water (hydTated peroxide of i?·on), or 
iron ?'{tst, is the,coml'ound m.ost commonly o~curring. It is found almost pure, 
!lS yellow ochre (which is usually, however, a mixture of oxide and of clay); it 
impa.rts the yellow or orange tints to clays, sands, soils and subsoils ; to the 
"red lands" of Pontotoc, Chickasaw and other counties; to the yellow loam 
lands of the two ranges of counties bordering the Mississippi bottom,. which 
form the rich agricultural regions of Lafayette, Yallabusha, Carroll, Holmes, 
Madison, Hinds and other counties. It forms the cement which binds together · 
the grains of !'and in our red, brown or "black" -sandstone, found more or less 
all over the State (~11, ff.); sometimes the cement so far predominates over the· 
aand, that the material would be valuable as iron ore, but for its being too much 
scatter~td to allow of profitable smelting{~741 ). Nodulesofbrown iron ore, 
of various degrees of purity, are the . unfailing surface indication of the gray 
clays of the Lignitie formation of North 1\1ississippi (~42). 

3831 . Iron in Soils.-'J'he presence of a large :;;urplus of the perQ.xide of iron 
(or iron rust) in soils (which may generally be pretty correctly judged of by the 
intensity of the color), does not apper to exert any very characteristic influence 
on vege.ation. save such as may be owing to its powerful attraction for mois
ture· and ammonia (which it shares with clays), and the influence of its color 
on the a b!'orption of heat from the sun's rays. A small amount of iron seems 
to be indispensable to the vigorous growth o! most cultiVated plants, for on soils 
artificially formed without the addition of iron, these vegetables languished and 
drcoped, and the subsequent addition to the soil of a small amount of iron, 
seemed to produce effects similar to that which the preparations of iron 
used aS ,tonics_ in medical practice, produce on the human system, viz: a 
general invigoration of the vegetative energies. But such a soil had to be artifi
cially formed, as above stated; for in nature it might be difficult to find any soil 
not contain ng a supply of iron sufficiently 'large for the use of plants. · . 
. 3832 . While an excess of iron in the shape of the compound hetetofore ·· 

mentioned (viz: the hydrated peroxide of iron) may be pres.entwithout any 
injury to vegetation, the· same is not true with referencE> to the other combina.tjon 
of iron with oxygen (containing less of the latter element than the perox~de, or
iron rust): the protoxide. And since this difference has ail important ·bearmg·on, 
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the subject of draining of swamp lands* as well as plowing, I shall here dwell

upon it for a few moments.

I have before observed (IT376), that the blue and green tints of clays, etc., are

generally caused by some combination of the protoxide of iron, and also that,

when such clays are exposed to the action of the air for some time, the green

or blue tint changes to gray, yelow or orange, in consequence of the conversion

of the protoxide into common rust. We have a familiar example of this change,

in the well-known process of copperas-dying; the fresh, green copperas contains

the protoxide in combination with sulphuric acid; when it turns yellow> the

protoxide passes into peroxide; it loses the copperas taste, and becomes insoluble

in water. This process, if kept in mind, will explain many phenomena import^

ant to the agriculturist.

384. Few persons residing in regions where the soil or subsoil is yellow, can

have failed to notice, that the yellow mud, when kept wet for a length of time

(especially in the warm season)â€”as for instance, in a deep mudholeâ€”will

assume a Hue tint in its louver portions; the wagoner wisely avoids the spots

where the wheels of some predecessor have brought up mud of'tliis hue, because

it is a sure sign of a *' bad place." We have here the opposite of the process

which takes place in copperas dying; the iron yellow has been transformed into

blue, by the influence of fermenting vegetable matter, in points where the air had

little or no access. It will also be observed, that plants will not grow well where

the Foil retains this hueâ€”they wither or become rusty. Water flowing from

such spots, will deposit iron rust, like copperas water itself. Now, every one

knows how deleterious copperas water is to plants; and the same is true of the

water which collects on such spots; the protoxide of iron which it contains,

however, is dissolved in rarbmic. and vegetable acids, in>tead of sulphuric acid;

the former being the product of the decay or fermentation of vegetable matter,

and present in all soils.

385. Wherever water remains stagnant on or in soils for any length of time,

th's process takes place, and where this happens, plantsâ€”at least those we culti-

vateâ€”will not thrive. And although theco/rosive action of the solution of iron

thus formed is but rarely the only cause which, in such spots, acts irjuriously

to plants, its formntion is an unfailing symptom of &-want of proper drainage.

It frequently hippens in level branch bottoms, that the whole of the soil has

a bluish tint; such soils invariably rust cotton, and are often considered natur-

ally unproductive. The remedy, however, is simple enough: correct the drain-

age of the land, and then turn up the soil as deep as may be practicable, acc >rd~

ing to circumstances; but instead of planting it at once, fallow it for a season or

two. The bluish tint will be found to disappear rapidly under the influence of

the air (which transforms the protoxide into peroxide) and when it is gone, the

land will often times be found to be more productive even than adjoining tracts

in which, originally, no such tint was perceptible. Those who clear and cul-

tivate bottom land, will scarcely fail to recollect having met with instances of

this kind in their experience. The beds of sloughs, which in after years gener-

ally become the most fertile portions of ti e fields, will not produce as fieely at

first; but they will become productive more rapidly in proportion as the soil is

loosened and aerated more frequently; they require fallowing at the very outset.

386. It is commonly observed, that even in lands where the subsoil is very

deeply tinged with iron, the surface soil is almost alwaj s of a lighter tint; hence

the conspicuous "red washes" so frequently formed in fields, where the surface

soil has been washed away. This difference in color is owing, in some degree,

to the presence, in the surface soil, of dark colored vegetable matter, which cov-

ers the iron tint; but very generally we also find a sma.ler absolute amount of

iron in the surface soil than in the subsoil; as will b.? seen hy the table of analy-

ses, in the Claiborne County Soil, Pine Hill Soil, and Soil from Summit, as com-

pared with their subsoils. It seems, there ore, that this process, which we

obsei ve to be going on in all badly drained soils, with a considerable degree of
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the subject of draining of swamp lands; as well as plowing, I shall here dwell 
upon it for a few moments. · 

I have before observed (-,r376), that the blue and green tints of clays, ek, are 
generally caused by some combination .of the protoxide of iron, and also that, 
when such clays are exposed to the action of the air for some time, the green 
or blue tint changes to gray, ye:low or orange, in consequence of the conversion 
of the protoxide into common rust. We have a familiar example of this change, 
in the well-known process of copperas-dying; the fresh, green copperas contains 
the protoxide in combination with sulphuric acid ; when it turns yellow, the 
pmtoxide passes into peroxt'de; it loses the copperas taste, and becomes insoluble 
in water. This process, if kept in mind, will explain many phenomena import-. 
ant to the agriculturist. 

384. Few per::;ons residing in reg-ions where the soil or subsoil is yellow, can 
have failed to not;ice, that the yellow mud, when kept wet for a length of time 
(especially in the warm season)-as for instance, in a deep mudhole-will 
assume a blue tint in its lower portions; the wagoner wisely avoids the spots 
where the wheels of some predece:;sor ha.ve brought up mud of t ilis hne, because 
it is a sure sign of a ''bad place." We have here the opposite of the process 
which takes place in coppera:; dying; the iron yellow h'lS been tran:-:fortned into 
blue, by the influence of r~r·menting vegetable matter, in points where the air had 
little or no access. It will al:-:o be obRerverl, that plants will not grow well where 
the Foil retains thi,; hue-they wither or become rusty. Water flowing from 
such spotf;, will deposit iron ru:-t, like copperas water it::elf Now, every one 
knows how deleterious copperas water is to plants; anrl the same is true of the 
water which collects on such spots; the protoxide of iron whieh it contains, 
however, is dissolved in rm·bum'c, and vegetable acids, im·tead of sulphuric acid; 
the former beinp: the product of the decay or fermentation 'of vegetable matter, 
and present in all soils. 

383. WhereVl·r W<iter remains stagnant on or in soils for any length of time, 
th's process takes place, and where this happens, plants-at least tbose we culti
va•e-will not thrive. And although the cot rosive action of the solution of iron 
th,tK formed is but rarely the only cause which, in such spots. acts iljuriously 
to plants, its formfltion is 11n unliti!ing symptom of a want (Jf proper d1·ainage. 
It frequently h '1ppens in level branch bottoH.s, that the whole of the soil has 
a bluish tint; such soils invari11bly rust cotton, and-are often considered natur
ally unproductive. '!'he rt'medy, however, is simple enough : correct tht• drain
age of the land, and then turn up the soil as deep as may be practicable, ace ,rd
ing to circumstances ; but instead of planting it at once, fallow it for a :-;eaHon or · 
two. 'l'he bluish tint will be found to disappear rapidly under the influence of 
the air (which transform,.: the protoxide into peroxide) and when it is gone, the 
land will often times be found to be more productive even than adjoining tracts 
in which. originally, no such tint was perceptible. 'l'hose who clear and cul
tivate bottom land, will scarcely fail to recollt'ct having met with instances of 
this kind in their experience. The beds of sloughs, which in after years gener
ally become the most fertile portions of t t e fields, will not produce as f1eely at 
first; but they will become productive mare rapidly in proportion as the soil is 
loosened and aera' ed more fre.1 uently ; . they require fhllowing at the very outset. 

386. It is commonly ·observed, that even in lands where the subsoil is very 
d~ep:y tinged with irun, the surface soil is almost alwa.' sofa lighter tint; hence 
the conspicuous" red washes" so frequently formt'd in fidds, where the surface 
soil has been washed away. This ditference .iil color is owin)!:, in some degree, 
to the presence, in the surface soil, of dark colored vegetable matter, which cov-: 
ers the iron tint; but very generally we also find a Hma.ler absolute amount of 
iron in the imrlace soil than in the sub;:oil ; 11s will b! seen· by the table of i.maly
ses, in the Claiborne County Soil, Pine Hill Snil, and Soil from Summit, as com
pared with their s11h·mils. It f:eem~, there ore, that this proces~, which we 
obse1 ve to be going on in ~11 badly drained soils, with a considerable degree of 
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energy, takes place at times, more or less, in most or all soils, when, in long wet

seasons, they are temporarily in an undrained condition. Nevertheless, we

find an exception to the rule above referred to, in the case of the soil and subsoil

of the Marshall County Table lands (see table No. 2) in which the surface soil

isrricher in iron than the subsoil; a proof of the perfect natural thorough-draia-

age of some of these soils.

387. Bog Ore, or "Black Pebble,"â€”"When light and open soils possessing a

porous subsoil, underlaid, in its turn, by denser strata, are placed under

conditions like those referred to above, an effect is produced which is. very

familiar in some regions of this State, and of which examples on a small scale

tmay be found in most neighborhoods. Soils of the character just mentioned,

being but very slightly retentive of soluble matters of any kind, will allow any

solution of iron formed in it to sink, until it reaches a denser stratum, where it

is retained and gradually forms bog ore or "black gravel," while the surface soil,

being deprived of its coloring elements (iron, as well as vegetable matter),

becomes light gray or almost white, in strong contrast to adjoining bodies of well

drained, yellow loam land. It is probable that this process of lixivation extracts

from the soil other and more valuable ingredients (e.g. phosphoric acid), besides

the iron and vegetable matter, and it is, perhaps, for this reason, that these white

or <:crawfishy" soils are, with few exceptions, less productive than those from,

which they were forme I by the combined action of vegetable matter and stagnant

water. The difference is plainly exhibited, in most cases, by their natural

vegetation, which, though otherwise widely distinct in different localities,

possesses one element of almost constant occurrence, to-wit: stunted Huckle-

berry bushes. The Flatwoods of N. B. Mississippi, and the bottoms of South

Mississippi, often exhibit examples of this kind on the large scale. Some soils

of this character are, nevertheless, very productive when properly drained and

supplied with vegetable matter ; and in many case> which have come to my

knowledge, the application of lime to them has proved extremely beneficial.

As yet, however, no analyses of this class of soils, from which their character-

istics could be deduced, have been made. x

388. From the foregoing considerations, it will be apparent how great is the

importance of thorough drainage in lands strongly charged with peroxide of

iron, or iron rust, as are a large portion of the best uplands of the State. Not

only are the solutions of iron, so readily formed in such soils when undrainei,

a positive poison to plants, but, while the partial withdrawal of iron alone

would be no disadvantage to the soil, the process upon which its solution depends,

drafts largely upon that important ingredient of the soil, its humus or vegetable

ma'ter; as well as, probably, upon several other important elements, and

among these, especially upon the Phosphoric acid. The "black pebble" or bog

ore, which owes its formation to this process, is well known to be particularly

rich in the latter substanceâ€”for which reason, though unfit for the manufacture

of malleable iron, it is preferred for such metal as is to serve for fine castings.

389. Chalybeate Bp-rings.â€”A phenomenon dependent upon the same cause*

intrinsically of much less importance, but which has frequently attracted

attention and excited curiosity in this State, is found in the diminution or dis-

appearance of the mineral ingredients of chalybeate springs, so soon as the spots

on which they were situated were "improved," or the springs themselves

cleaned out. The ferruginous sands of the Orange Sand formation (HlO) give

rise to a great number of chalybeate springs (1T75), many of which have no other

origin than this : that the decaying vegetable matter collected in depressions of the

surface, heads of hollows, etc., or even in the basin of the spring, effects the

transformation above referred to, i. e. of the insoluble iron rust into soluble

carbonate of the protoxide, which passes into the spring water, rendering it

chalybeate. It follows as a matter of course, that so soon as the vegetable

matter which causes this transformation is removed, the water must lose its

mineral ingredients. This, however, can only happen to superficial springs.
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,energy, takes place at times, more or less, in most or all soils, when, in long wet 
seasons, they are temporarily in an undrained c;:ondition. Nevertheless,. we. 
:find an exception to the rule above rererred to, in the case of the soil and subsoil 
of the Marshall County Table lands (see table No. 2) in which the surface soil 
is'richer in iron than the subsoil; a proof of the perfe.::t natural thorough-drain
age of some of these soils. 

387. Bog O,-e, or "Black Pebble."-When light and open soils possessing a. 
porous subsoil, underlaid, in its turn, by denser strata, are placed under 
conditions like those referred to above, an effect is produced which is very 
familiar in some regions of .this State, and of which examples on a SJ;nallscale 
may be found in most neighborhoods. Soils of the character just mention~.d, 
being but very slightly retentive of soluble matters of any kind, will allow any· 
solution of iron formed in it to sink, until it reaches a denser stratum, where it 
is retained and graduaily forrns bog ore or "black gravel," while the surface so'il, 
being deprived of its coloring elements (iron, a5 well as vegetable m Ltter), 
becomes light gray or almost white, in strong contrast to adjoining bodies of well 
drained, yellow loam land. It is probable that this process oflixivation extracts 
from the sui! other and more valuable ingredients (e. g. phosphoric acid), be:o;ides 
the iron and vegetable mt~tter, and it is, perhaps, for thisreas'lll, that these white 
or "crawfishy" soils are, with few exceptions, less productive than those from 
which they were forme l by the combined action of vegetable matter and stagnant 
water. The difference is plainly exhibited, in most cases, by their natural 
vegetation, which, though otherwise widely distinct in ditt'erent localities, 
possesses one element of almost constant occurrence, to-wit : sti1nted Huckle
berry bushes. The Fl11twoods of N. E. Missis~ippi, and the bottoms of Routh 
:Mississippi, often exhibit examples of this kind on the large scale. 13ome soils 
of this character are, nevertheless, very productive when properly drained and 
supplied with vegetable matter; ·and in many ca:se~ which have come to m.y 
'knowledge, the application of lime to them ha.s proved extre.nely beneficial. 
.As yet, however, no analyses of this class of soils, from which their character
istics could be deduced, have been made. , 

388. From the foregoing com~iderations, it will be appa~ent how great is the 
importance of thorough drainage in lands strongly charged with peroxide or 
iron, or iron rust, as are a large portion of the best uplands of the State. Not 
only are the solutions of iron, .so readily formed in such soils when undrainel, 
a positive poison to plants, hut, while the partial withdrawal of iron alone 
wou\d be no disadvantage to the soil, the process upon which its solution depends, 
drafts largely upon that important ingredient of the soil, its humus or vegetable 
ma• ter; as well as, probably, upon several other important elements, and 
among these, especially upon the Phosphoric acid. The "black pebble" or bor; 
ore, wbich owes its form,•tion to this process, is well known to be particularly 
rich in the latter substance-for which reason, though unfit for the manufacture 
·of malleable iron, it is preferred for such metal as is to serve for fine castings. 

389. Ooolybeate Sp1·ir1gs.-A phenomenon dependent upon the same cause. 
intrinsically of mucb leHs import<Lnce, but wh1ch has frequently attracted. 
attention and excited curiosity in this State, is found in the diminution or dis
appearance of the mineral ingredients of chalybeate springs, so soon as the spots 
on which they were situated were "improved." or the springs themselves 
cleaned out. The ferruginous sands of the Orange Sand formation ('IT 10) give 
rise to a great number of chalybeate sprin!!;s ('!T75), many of which havenl> other 
origin than this : that the deeaying vegetable mattercollectt:>d in depressions of the 
surface, heads of hollows, etc., or even in the ba..'lin of the spring, effects the 
transformation above reterred to, i. e. of the insoluble iron rust into soluble 
carbonate of the protoxide, which pas,.;es into the spring water, rendt>ring it. 
chalybeate. It follows- as a matter of course, that so so<in as the vegetable 
matter which causes this transformation is removed, the water must lo:-:e its 
mineral ingredients. · This, however, can only happen to superficial springs. 
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md sever occurs with the springs derived frbni the lignitic eocene, or the lower

Cetaceous formation.

0& formation of Bock.â€”There is another effect, due to the same cause*

Which is frequently observed in the territory of the Orange Sand formation \'A

mean the gradual induration, or transformation into rock, of strata of sand (Ipll)

or sandy loam, which have been quite soft within the memory of the inhabitants.

When water charged with the carbonate of iron, formed as above mentioned,

percolates through strata of sand or gravel, it may come in contact with so much

aiir, contained in the pores of the mass, that its protoxide is reconverted into the

yellow peroxide, which adheres to the grains of sand and gradually cements

them together into a rock. This takes place more especially, when the iron

-Solution reaches a seam or layer of clay, which prevents it from sinking deeper;

a sheet of ferruginous sandstone is then formed on top of the clay. This process

may be seen in progress by an attentive observer in almost any region where the

Orange Sand prevails, and from the fact that almost all the ledges of ferruginous-

sandstone found in this formation, are underlaid by a stratum of clay, we may

justly conclude that most, if not all this rock has been formed, originally, in a

similar manner (If 11).

391. Nourishment of Plants.â€”Before entering upon the consideration of the

subject of manures, their several kinds and mode of action, it inay be well *o

recapitulate briefly the general, well-established principles of vegetable physiolo-

gy, without a knowledge of which, it would be impossible to appreciate correct-

ly the bearing of the analyses given below, and to apply to practice in each

separate case, the results they contain.

392. Constituents of Plants.â€”Most plants, and all, or nearly all, of those

wh'6h are the subject of the farmer's care, require the same ingredients to be

supplied to them from the soil and the atmosphere, viz: those which have been

briefly characterized in the preceding pages, with the sole exception of Alumina

(^[374:), which is not often contained in the ashes of plants (provided they have

been thoroughly cleansed of dust, etc., before burning). Fluorine, also, is a

very subordinate ingredient, and frequently wanting.â€”From among the rest,

Carbon, Hydrogen, Oxygen and Nitrogen, or rather their combinations, may be,_

and are for the most part, derived from the air, as has been stated (H"361);

while the rest of the ingredients required (which are contained in the ashes)

are derived from, and must therefore be present in the soil, to support a healthy

development of vegetable growth. And experience further proves, that if only

a single one of these ingredients be absent or insufficient in quantity, the presence

of all the rest will be unavailing to render the soil productive. To a limited

extent, some of these ingredients may be replaced by others of similar chemical

character, e. g. Potash and Soda by each other and by Lime and Magnesia; Iron

by Manganese, etc. Such replacements, however, always cause differences in

the mode of development of the plant, and in the quality of the crop. Cultiva-

ted plants in particular possess a wider range in this respect, than do those

retaining their natural state; and the consequent adaptability of the vegetables

constituting our crops, to a great variety of soils, is a feature of the highest im-

portance to the agriculturist.

393. Rotation.â€”While, therefore, all plan's require nearly the same ingre-

dients so far as their hind is concerned, eajli one requires its own peculiar

proportion of each of themâ€”varying, in most cases, between narrow limits only.

Hence it is that, when a soil has been apparently exhausted by the frequent

repetition of one and the same crop, it may still be quite productive of another^

which finds remaining in the soil a sufficient quantity of available nourishment

in the proper relative proportions required for its growth. During the season

in which the soil has been occupied by the latter crop, the action of the atmos-

phere may have set free and rendered available, a fresh supply of nourishment

heretofore "locked up" in the undecomposed minerals of the soil (i[356), and

in the proportions suitable for the first crop ; which may now again succeed. This

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

8
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

216 AGIUCUL'l'UR~.l. REPORT. 

~ ~~veroccurs:with .the $prings derived from the lig~itic eocene, or the. low&· 
~ta:Ceous formatwn. . . . . 
.. :~~~p. 1ta;r;,;;J,Uon of llock-There is ar.other effect, due .to the. same caus~ 
Whi'ih is frequently.· observed in the territory· of the. Or,a~ge Sand formation ; :;.{ 
~eaQ the gradual induration., or transforma,tion jato roc~, .of strata of sand.(1f'll# 
or sandy loam, which havelie~n quite soft withln the mJ~~ory ef the inhabitants. 
When water charged. with the carbonate of iron, forined as above mentioned, 
P,ereolates through strata of sand or gravel, K may co.me iri. contact with so much 
air, contained in the pores of the mass, that its protQ~ide is reconverted into the 
yellow peroxide, . which adhei·es to the grains of. sand and .gradup.Hy cemerit!'i 
them together into a rock. This takes place more especially, whep the iron 
-solution -reaches a seam or layer of clay, :which prevents it from sinking deeper; 
~sheetof terruginoussandstoneisthenformed on top oftheclay. '!'his process 
inay be seen in "progress by an attentive observer in almost any region where the 
.Orange Sand· prevails, a~d froni the fact that almost all the ledge's of ferruginous.. 
sandstone foundin this formation, are underlaid by a stratum of clay, we may 
justly conclude th!Lt n:iost, if not all this rock has been formed, originally, in a: 
similar manner ('lfll). 

391. NouRISH:..l\fENT OF PLANTs.-Before entering upon the consideration of the 
tmhject of manures, their several kinds and mode of action, it may be l\lell to 
recapitulate briefly the general, well-established principles of vegetable physiolo
gy, without a knowledge of which, it would he impossible to appreciate correct
ly the bearing of the analyses given below, and to apply to practice in each 
separate case, the results they contain. 

392. Constituents of Plants.--Most plants, and all, or nearly all, of those 
wh'ch are the subject of the farmer's care, require the same ingredients to be 
•up plied to them from the soil and the a~mosphere, viz : those which have been 
briefly c~racterized in the preceding pages, with the sole exception of Alumina 
('!F374); which is not often contained in the ashes of plants (provided they have 
been thoroughly cleansed of dust, etc., before burning). · Pluorine, also, is a 
very subordinate ingredient, and frequently wanting.-From among the rest, 
Carbon, Hydrogen, Oxygen and Nitrogen, or .rather their combinations, may be,_ 
.and are for the most part, derived from the air, as has been stated ('1T361); 
while the rest of the ingredients required (which are contained in the ashes) 
are derived from, and must therefore be present in the soil, to support a healthy 
development of vegetable growth. And experience further proves, that if only 
a. single one of these ingredients be absent or insufficient in quantity, the presence 
of all the rest will be unavailing to render the soil productive. 'l'o a limited 
extent, some of these ingredients may be replaced by others of similar chemical 
character, e. g. Potash and Soda by each other and by Lime and Magnesia; Iron 
by Manganese, etc. Such replacements, however, always cause differences in 
the mode of development of the plant, and in the quality of the crop. Cultiva
ted plants in particular possess a wider range in this respect, than do those 
retaining their natural state ; and the consequent adaptability of the vegetables 
constituting our crops, to a great variety of soils, is a feature of the highest· im
portance to the agriculturist. 

393. Rotation.-While, therefore, all plan's require nearly the same ingre
dients so far as their kind is concerned, ea_: 'l one requires its own peculiar 
proport£on of each of them-varying, in most cases. between narrow limits only. 
ilenre it is that, when a soil has been ar-parently exhausted by the frequent 
repetition of one and the same crop, it may still be quite productive of a'lWther, 
which finds remaining in the soila sufficient quantity of available nourishw.ent 
in the proper relative proportions required for its growth. During .the season 
in which the soil has been .occupied by the latter crop, the action of the atmos
phere may have set free and rendered available, a fresh supply ofnourishmeJ,tt 
hererofore . "locked up'' in .the und~>.composed minerals of the soil ('lf356 ), ~nd 
in the proportions smtable for the first crop ; which may now again succ.eed. This 
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ia the rationale of the good effect of the Rotation of Crops.â€”But rotation alone,

as these considerations show, is no*, in reality an improvement of the soil; on

the contrary, it is bat a system itic method of exh iusting it to the best advantage.

Eventually, it will cease to be effective; and thereafter, crops will be dependent

altogether upon Manuresâ€”"No manure, no crops"

394. Order of Rnt'ttionâ€”Analyses.â€”Experience lhas, in a great many of the

crops long kuown, demonstrated the proper order of succession for certain kinds

of soil. The same will not, however, always hold good in reference to other

soils, of a dissimilar, or unusual constitution; and from a disregard, or want of

knowledge of this fact, many disappointments, and a great diversity of opinions

on this subject has arisen. In many cases of this kind, comparative analyses

of the soils as well as of the crops in question, have plainly shown, not only the

cause of the anomaly observed, but also the remedy, by indicating the proper

order to be followed.

With respect to crops of modern date, Chemical Analysis has done the same

thing, or can do it where it is not already done. The crops most important to

the Southern States, are still in want of a thorough examination in this respect;

to give which 1 consider, not only as one of the legitimate, but also, as one of

the most important objects of the Agricultural Survey. ~~T~"^

395. Analyses op Soils, Crops and Manures.â€”Analysis teaches us, what

are the Jcinds and respective quantities of the ingredients contained in crops, soils

and manures. It teaches us, therefore, which of the latter two will be best

calculated to promote the successful culture of the former; a knowledge to

obtain Which by mere experimenting, would require a disproportionate amount

of time and labor. It has already been stated, that the absence of a single one

of the ingredients necessary for the growth of a plant, renders unavailing the

presence of, all the rest. Unless we are taught, by analysis, wJiicJi is the

ingredientâ€”or ingredientsâ€”of which there is a deficiency, we shall be compelled,

in order to be safe, to add all of them, at great and unnecessary expense; for

it will be of no practical advantage to have added an additional supply of those

of which there was no lack.

396. Analyses of Soils.-r-The importance of reliable analyses of crops, soils

and manures, is, therefore, obvious enough. Yet the mere presence of any

useful ingredient in a soil, or manure, as demonstrated by analysis, does not yet

assure us that it is present in an available condition, so as to be ready for

absorption by the plant; for the agents which the chemist uses in the laboratory,

are much more powerful than those placed at the command of vegetables by

nature. In the course of a few hours or days, we can abstract from the soil all

those ingredients which, in the ordinary course of fallowing pursued by nature,

it would have required centuries to bring into action (IT368); thus far, there-

fore, mere ultimate analyses are not a direct indication of the producing powers

of the soil.

397. This consideration becomes of most serious moment, where the rocks

from which the soils are originally derived are in close proximity, so that a large

amount of undecom posed material maybe supposed to be very unevenly diffused

throughout the soil. It will be less so, when the minerals constituting the several

soils have been transported to a great distance and * ecome thoroughly inter-

mingled and comminuted; as is mostly the case in Mississippi.

Yet still, the determination ot the available portion of mineral nutriment

contained in the several soils, is of great importance, and it is intended that it

shall be made in every case of soil-analysis, so far as the means we possess of

imitating the operations of nature in this instance, will allow ; want of suitable

arrangements alone having prevented their being made as yet, with reference to*

the analyses thus far executed. Yet even without these determinations, the

soil-analyses afford us a safe basis for our operations. For since, in all the soils

of Mississippi, the component minerals (except quartz) are in a very finely

comminuted condition, we know that when ultimate analysis shows the
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is the rationale of the good effect of the Rotation of Crops.-But rotation alone, 
as these conilideratiol)s show, is nor. in reality an improvement of the soil ; on 
the contrary, it is bt1t a system ~tic method of exhmsting it to t"M best advantage. 
Eventually, it will cea8e to be etfective; and thereafter, crops will be dependent 
altogether upon Manures-"No manure, no crops." 

394. Order of Rot•ttion-Analyses.-Experience .'ha..", in a great many of the 
crops long known, demon.;trated the proper order Of succe:;sionforcertain kinds 
of soiL The S;tme will not, however, always hold good in reference to other 
soils, of a dissimilar, or unusual constitution; and from a disregard, or want of 
knowledge of this fact, many dis,tppointments, and a gfeat diversity of opinions 
on this suQject has arisen. In many cases of this ·kind, comparative analyses 
of the soils as well as of the crops in question, have plainly shown, not only the 
cause of the anomaly observed, but also the ;remedy, by indicating the proper 
order to be followed. 

'With respect to crops of modern date, CHEMICAl, ANALYRIS has done the same 
thing, or can do it where it is not alrea•iy done. 'l'he crops most important to 
the .Southern States, are still in want of a thorough examination in this respect; 

. to give whJCh I consider, not only as one of the legitimate, but al$o, as one of 
the most important objects of the Agricultural Survey. ~ 

3!J5. ANALYSES OF SOILS, CROPS .AND MANUH~s.-Ana.lysis tela~_!\~~~S, what 
are the kinds and respective quantities of the irigredientscontained in crops, soils 
and manures. It teaches us, therefore, which of the latter two will be best 
calculated to promote the successful culture of the former ; a knowledge to 
obtain which by mere experimenting, would require a disproportionate amount 
of time and labor. It has already been stated, that the absence of a single one 
of the ingredients necessary for the growlh of a plant, renders unavailing the 
presence of . all the rest. Unless we are taught, by analysis, wMch is the 
ingredient-or ingredients-of which there is a deficiency, we shall be compelled, 
in order to be safe, to add all of them, at great and unnecessary expense ; for 
it will be of no practical advantage to have added an additional supply of those 
()f which there was no lack. 

396 . .Analyses of Soils . ......-The importance of reliable analyses of crops, soils 
and manures, is, tht•refore, obvious enough. Yet the mere presence of any 
useful ingredient in a soil, or II1anure, as demonstrated by analysis, does not yet 
assure us that it is present in an ava-ilable condition, so as to be ready for 
absorption by the plant; for the agents which the chemist uses in the laboratory, 
are much more powerful than those placed at the command of vegetables by 
nature. In the course of a few hours or days, we can abstract from the soil all 
those ingredients which, in the ordinary course of fallowing pursued by naturer 
it would have required centuries to bring into action t -,r368); thus far, there
fore, mere ultimate analyses are not a direct indication of the producing powers 
of the soil. 

397. This consideration becomes of most serious moment, where the rocks 
from which the SQils are originally derived are in close proximity, so that a large 
amount of undecomposed material may be supposed to be very unevenly diffused 
throughout the soil. It will be less so, when the minerals constituting the several 
soils have .been transported to a great distance and 1 ecome thoroughly inter
mingled and comminuted; as is mostly the case in Mississippi. 

Yet still, the determination of the available portion of mineral nutriment 
contained in the several soils, is of great importance, and it is intended that it 
shall be made in every case of soil-analysis, so far as the means we possess of 
imitating the operations of nature in this instance, will allow ; want of suitable 
arrangements alone having prevented their being made as yet, with reference to
the analyses thus far executed. Yet even without these determinations, the 
soil-analyl'es alford us a safe basis for our operations. For since, in all the soils 
of M1ssissippi, the compon~nt minerals (except quartz) are in a very :finely 
comminuted condition, we know that when ultimate analysis shows the 
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nutritive elements to be present in notable quantities, they can be "brought

out," or rendered available to plants, by stimulant manures; and that the soil

â€¢can be improved by fallowing.

On the other had, when analysis shows one Or sevea*al ingredients to be

scarce or absent, we know that those ingredients require to be added; while,

the rest, if abundantly contained, may be developed by stimulants, and need not

be supplied from without, for the present. A nd if analysis, finally, shows a soil

to be absolutely poor from the outset, in all, or most nutritive ingredients: we

shall therebv know that fallowing and stimulants will be of little use, and that

we must use stable manure, or its equivalents.

A glance at the table of analyses (No. 2) will show that so far as the analysis

of Mississippi soils has progressed, there is a very close and obvious corres-

pondence of their fertility as ascertained by experiment, with the respective

amounts of the most important ingredients they contain, as shown by the

analysesâ€”which are comparable amongst themselves, inasmuch as the soils

were treated, as nearly as possible, in precisely the same manner (see preface).

398. The analysis of crops, i. e., the determination of the kind and quantity

of the mineral ingredients which they withdraw from the soil, is at 1 ast equally

important with that of soils ihemselves. It infoims us directly tvhat and how

much the soil has lost in cultivation, and thus enables us to select judiciously the

most economical mode of replacing the drain; provided, of course, that the

composition of the fertilizers at our command be also known to us. It is not

enough, however, in these investigations, to examine single specimens of each

crop, for, as has been stated {%892), there aie several ingredients which can, to

some extent, replace each other, and it is oi the highest interest to determine

the extent of these variations, the circumstances under which they occur, and

the influence they exercise on the quality and quantity of the crops. And in

order to render the results positive and comparable, it is further to be desired

that in these analyses, as in those of soils, the same, well-devised methods should

invariably be employed.

399. Analyses of Southern Crops â€”The analyses which, thus far, we possess

of the different parts of the cotton plant, are so utterly discrepant amongst

themselves, as given by different observers, that it is hard to form from them

any definite idea concerning the character of the plantâ€”which is either suscepti-

ble of variations in an extraordinary degree, or has been sadly misrepresented

in results obtained by some analists, without the extreme care requisite to

insure correctness in this difficult department of analytical chemistry.-â€”Of corn

also, the analyses are thus far few, and widely discrepant; in this case, however,

the extraordinary adaptability of the plant to a great variety of soils and climates

would seem to render a wide range in chemical composition more likely, than it

is with reference to cotton. The other ciops usually raised in the South, have

received still less attention.

400. Physical Constitution of Soils; Means of Modifying it.â€”The

productiveness of soils is not, however, dependent alone upon the presence and

-available condition of the substances which form the nourishment of plants. It

is also necessary that t he soil should have the proper physical constitution, viz:

that it should be neitJiertoo "heavy" nor too "light;" and that under all circum-

stances, it be properly drained. In either of the two first mentioned cases,

crops growing on it will be liable to injury by drouth, and in the case of a "heavy"

soil, by excessive ivet also; while a certain intermediate character of the soil

renders the crops comparatively safe with reference to either of these influences.

I need hardly mention, that the former fault ("heaviness") is usually caused by

an excessive admixture of clay with the soil, while its opposite (" lightness") is

due to an excess, either of sand, or of some other substance which breaks up

thecontinuty of the clayey portion, such as undecayed vegetable matter, "black

pebble" or bog ore, or the undecomposed detritus of rocks.

It is a matter of the highest importance, that the soil be sufficiently porous

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

8
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

218 ..iGRICULTURAL REPORT. (f~98, 399; 400 

nutritive eiemeuts to be present in notable quantities, they can be " brought 
out," or i·.endered ava,ilable to plants, by stimulant manures; and that the soil 
<:an be improved by fallowing. 

On the other had, when analysis shows one or several ingredients to be 
scarce or absent, we .know . that those ingredients require to be added ; while. 
the rest, if abunda;ntly contained, may be developed by stimulants, and need not 
be supplied from without, for the present. And if analysi;:, finally, shows a soil 
to li>e absolutely poor from the outset, in all,. or most nutritive ingredients: we 
shall therebv know that fallowing and stimulants will be of little usc, and that 
we must u;;e stable manure, or its equivalents . 

.A glance at the table of analyses (No. 2) will show that so far as the analysis 
of Mis,..issippi soih; has progressed, there is a very close and obvious corres~ 
pondence of their fertility as a10certained by expHiment, with the respective 
amounts of the most important ingredients they contain, as shown by the 
analyses-which are comparable amongst thcmseheR, imlFmuch as the soils 
were tre<tted, as ne;tl'!y as possible, in precisely the same manner (Ree preface). 

398. The ann.lysis nf cn;ps, i . e, the determination of the kind and quantity 
of the mineral ingTedients which they withdraw from the soil, is at I ast equally 
important with that of soils themselves. It infot ms us directly 1vlwt and how 
mncl~ the s~>il hu.s lost in culti v't' ion, a11d thus enables us to select judiciously the 
most economical mode of replaciJtg the drain ; provided, of cour:-e, that the . 
.composition of the fertilizers at our command be also known to ns. It is not 
enough, however, iu these investigation:;;, to examine single specimens of t>ach 
.crop, f<ll·, as has heen stated ('![1192), there ate st•veral ingredients which can, to 
some extent. rerlace ea~,;h other, and it is ol the hi~hest inten·st to determine 
the extent of these variation~, the circmnf"tances under wh1eh they occur, and 
the influence they exercise on the quality and quantity of the crops. And in 
order to render the results positive and comparable, it is further to be desired 
that in these. an<tlyses, as in those of soils, the same, well-devised methods should 
invariably be employed. · · 

3H9. Anulyses of Southem Cmps -The analyses which, thus far, we possess 
of the dillereut parts of the cotton plant, arc so utterly discrepant amongst 
them,;elves, as given by different observer~'<, that it is hard to lorm from them 
any definite idea conceming· the character of the plant-which is either suscepti
ble of variations in an extmordinary degree, or has been sadly mis1epresented 
in re::mlts obtained by some anali::;ts, without the extreme care requiRite to 
insure correctne::;s in this d ifficu It department of analytic:tl chemi~ t1·y .~Of corn 
also, the analyses are thus far few, and widely discrepant; in thi:- case, however, 
the extraordinary adaptability of the phnt to a great variety of soils and climates 
would seem to render a wide rnnge in chemical composition more likely, than it 
is with reference to cotton. The other CIO!JS usually raised in the South, have 
received still less attention. 

400. PHYSICAL CoN~TITUTION OF SoiLS; MF.ANS OF MoDIFYING IT.-The 
productiveness of soils is not, however, dependt:nt alone upon the presence and 
.available condttion of the substances which form the nourishment of plants. It 
is also necessary that \he soil Rhould have the proper physical constitution, viz : 
that it shoulrl be ne£ther too "heavy" nor too" light;" :mJ that under all circum
stances, it be pmpe,·ly clrctinecl. In either of the two first mentioned cases, 
.crops growing on it will be liable to injmy by drouth, and in the case of a "heavy" 
.soil, by exce,;sive ~vet also; while a certain intermediate character of the soil 
renders the crops comparatively safe with reference to either of these influence~. 
I need hardly mention, that the former fault ("heaviness") is usually caused by 
an excessive admixture of clay with the soil, while its opposite(" lightness") !s 
due to an excess, either of sand, or of some other 8ubstance which breaks up 
the continuty of the clayey portion, such as undecayed vegetable ruatter, "black 
pebble" or bog ore, or the undecomposed detritus ot rocks. 

It is a matter of the highest importance, that the soil be sufficiently porous 
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or "open" to admit the air freely, in order that the carbonic acid, ammonia and

moisture which it contains, should have access to the roots of the plant; yet

again not so freely as to allow the frequent and rapid changes of moisture,

temperature, etc., to affect the roots of plants. All these changes are so tempered

by a soil of tht* proper physical constitution, that only a long continuance of the

same condition of the atmosphere will sensibly affect vegetation.

401. Light or Sandy Soils.â€”The clayey portion of soils is highly attractive and

tenaciously retentive of moisture, [rivaling in this respect some of our most

powerful chemical agents (1[378) j, and of the nutritive ingredients of plants,

when in a soluble condition. Vegetable matter, such as is usually present in

soils, possesses similar properties; while sand is but very slightly endowed with

this quality, even when very fine. This peculiarity is well pronounced in the

determinations of the absorbent power of soils, which will be found accompa-

nying the analyses. Compare, in this respect, the amount of moisture absorbed

by the sandy soil of the Chickasaw Flat woods (No. 165, IT 572), and that of

the Pine Hills soil (No 206)* (both soils almost destitute of vegetable matter

also), with the heavy clay soil of the Pontotoc Flatwoods (No. 230, ^571) on the

one hand, and with the sandy Marsh soil from Pascagoula (No. 215)f on the

other. The last named soil is a very sandy one, but it contains nearly 20 per

cent, of vegetable matter; the former (No. 230) is almost void both of sand and

vegetable matter. Both the latter possess a strong attraction for moisture,

as shown by the respec.ive percentages of hygroscopic moisture (9j^ and 153^

per cent.); while both the former will readily surrender to a dry atmosphere ail

the moisture they may contain (2 and 2}4 per cent.), beyond a mere pittance,

inadequate to the support of vegetable life.

4021 Heavy Clay Soilsâ€”Such is the main disadvantage of soils of excessive

lightness. When, on the other hand, there is a great excess of clay in the soil,

disadvantages not less serious will arise. In the case of diouth, such a soil

will shrink and crack open, thus not only exposing parts of the roots of plants

to the dry atmosphere, but even mechanically injuring them.

But perhaps the greatest evil to which such soils are liable in this case, is the

circumstance of their substance becoming so dense, that no access of air to the

roots can take place, thus excluding from them both the ammonia and the car-

bonic acid of the air, so necessary to the nourishment of all plants; while at

the same time, the stony hardness which the material sometimes acquires,

forbids the further development and expansion of the delicate rootlets which

the plant sends forth in all directions, in search of nourishment. Thus, of

course, the whole organism is paralyzed in its action, languishes at id finally dies.â€”

And all these phenomena will take p.ace equally, whether the soils be in them-

selves fertile or not; save that a strong, healthy plant, grown in a productive

soil, will naturally resist longer than another, grown in a medium or poor soil.

Thus, for instance, the physical constitution of some of the Monroe prairie

soils is scarcely less objectionable than that of the heavy soil of the Flatwoods;

yet the respective average crops are much oftener made in the rich prairie soil

than in the second rate (so far as its chemical constitution is concerned) soil of

the Flatwoods, because the vitality and capacity of resistance of plants grown

in the prairie region is much greater than in the other case.

4022 In case of excessive wet such soils are no less troublesome. The great

difficulty encountered in tilling them during seasons of either wet or drouth, is

too well understood to require discussion; yet it is precisely in such soils that

tillage would be most necessary in such seasons. For if, as has been observed

above, excessive dryness of the soil closes it effectually against the access of air

(except in the cracks, where there is too much of it), such is no less the case

whenever they are saturated with water. Light and "warm" soils, even when

*See "Long-leaf Pine Region."

fSee "Sea Coast Counties."
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-or "open" to admit the air freely, in order that the carbonic acid, ammonia and 
moisture which it contains, should have access to the roots of the plant ; yet 
again not so freely as to allow the frequent and rapid changes of moisture, 
temperature, etc., to affect the roots of plants. All these changes are so tempered 
by a E;Oil of th~! proper physical constitution, that only a long continuance of the 
-same condition of the atmosphere will sensibly affect vegetatiOn. 

401. Light or Sctndy Soils.-The clayP.y portion of soils is highly attractive and 
tenaciously retentive of moisture, [rivaling in this respect some of our most 
powerful chemical agents ('IT378) I, and of the nutritive ingredients of plants, 
when in a soluble condition. Vegetable matter, such as is usually present in 
soils, possesses similar properties; while sand is but very slightly endowed with 
this quality, even when very fine. This peculiarity is we).l pronounced in the 
determinations of the absorbent power of soils, which will be found accompa
nying the analyses. Compare, in this respect, the amount of moisture absorbed 
by the smdy soil of the Chickasaw Flatwoods (No. Hi5, 'lf512), and that of 
the Pine Hill,:; soil (No 206)* (both soils almost de:>titute of vegetable matter 
also), with the heavy clay soil of the Pontotoc Flatwoods (No. 230, 'IT571) on the 
one hand, and wilh the sandy Marsh snil from Pascagoula (No. 215)i" on the 
01 her. The last named soil is a very sandy one, but it contains nearly 20 per 
cent. of vegetable matter; the forroet• (No. 230) is almost void both of sand and 
vegetable matter. Both the latter possess a strong attraction for moisture, 
as shown by the respec.ive percentages of hygroscopic moisture (9~ and 15}6 
per cent.); while both the former will readily surrender to a dry atmosphere all 
.the moisture they may contain (2 and 23~ per cent.), beyond :1 mere pittance, 
inadequate to the support of vegetable life. 

4U~ 1 Heavy Clay Soils -Such is the main disadvantage of soils of excessive 
:lightness. When, on the other hand, there is a great exre,;s of clay in the soil, 
diS~Ldvantages not less E;er·ious will arise. In the ca..<;e or drouth, Ruch a soil 
will shrink and crack open, thus not only exposing parts of the roots of plants 
to the dry atmm:phere, but even mechnnically injuring thPm. 

But perhaps the greatest evil to which such r-;oils are liable in this case, is the 
circumstance of their sub,;ta.nce becoming so dense, that no access of air to the 
roots can take place, thus excluding from them both the amm•mia and the car
bonic acid of the air, so nece,;sary to the nourishment of all plants ; while at 
the same time, the stony hardness which the material sometimes acquire::!, 
forbids the further development and expansion of the delicate rootlet,.; which 
the plant sends forth in all dinctions, in search of nourishmt->nt. Thus, of 
course, the whole organism is pamlyzed in its action, languishes and finally dies.
.A_nd all these phenomena will take p.ace equally, whether the soils be in them
selves fertile or not; . save that a strong, healthy plant, grown in a productive 
soil, will naturally resist longer than another, grown in a medium ot" poor soil. 

'rhus, for instance, the phrsical constitution of some of the Monroe prairie 
soils is ~carcely less objectionable than that of the heavy soil of the Flatwoods; 
yet the respective average crops are much oftener made in the rich prairie soil 
than in the second rate (so far as its chemical constitution is concerned) soil of 
the Flatwoods, because the vitality and capacity of resistance of plants grown 
in the prairie region is much greater than in the other case. 

40~2 In case of excessive wet. such soils are no less troublesome. 'J'he gre>~.t 
difficulty encountered in tilling them during sea,;ons of either wet or drouth, is 
too well understood to require discussion; yet it is precisely in such soils that 
tillage would be most necessary in such seasons. For if, as has been observed 
above, excessive dryness of the soil closes it etfectuallyr against the aece,;,; of air 
(except in the cracks, where there is too much of it), such is no le,.;s the case 
whenever they are saturated with water. Light and " warm" soils, even when 

*See "Long-leaf Pine Region." 
tSec "Sea Goast C<mntieS." 
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wet, still permit some access of air to the roots; but when a heavy soil remains-

wetfora length of time, the complete exclusion of the air from its lower portion'

too often becomes evident from the appearance of the fatal blue tint, due to the*

deduction of the peroxide of iron to the protoxide (see above, IF384, if.); in

consequence of which, rust and blight soon perform their work.

403. Cultivation of Heavy Soils.â€”It is manifest, from the above considera-

tions, that in heavy clay soils, deep and frequent tillage is pre-eminently

desirable as tending to temper all of the disadvantages referred to, by

approaching their physical condition to those of lighter soils. But not only

does the work of plowing naturally require more power in heavy soil?, but the

number of working days throughout the year is necessarily smaller. The

profitable cultivation of such soils, therefore, requires a large laboring force, and

<f intense culture" on an area comparatively small; for with shallow and

insufficent tillage, the frequent failure of crops on heavy soils becomes ruinous;

and in no case is the folly of cultivating too much land (^480) more strikingly

exhibited, than when we have to deal with heavy soil.

404. Heavy Siliceous Soils.â€”In some instances, "st'ff" soils are formed, even

in the absence of any considerable quotum of clay, when a very large amount of

finely divided siliceous matter is present, wh?ch when wet, packs very closely,

and renders the soil difficult to work; when dry, it is sometimes almost powdery^

at others, when drouth follows a very wet season, it will form a very hard

surface crust. Such soils are not very common in the State, though sometimes

quite prevalent in bottoms, in the southern portion, and characterized by the

prevalence of the Dwarf Palmetto, among a stunted growth of bottom oaks.

They are complained of as being " cold," "stiff" and "working like putty;"

clogging the plow very much, even when moderately moist.

These soils, notwithstanding their "heaviness," are but very slightly retentive

of either moisture or manure, and suifer severely from drouth; and also from

long prevailing wet weather, in consequence of the impossibility of tilling them

while wet. Thorough drainage is, therefore, a very important step in their

reclamation, and next to it, the addition of coarse sand and vegetable matter is

indicated, in order to relieve the compactness of the material, and to increase its

retentive power. Many of the white soils mentioned (1T387) belor g to this class.

405. A great many different classifications of soils have been introduced by

different writers, suited, more or less, to the soils of particular districts described

by them, and based on differences partly of chemical, partly of physical consti-

tution. But so innumerable are the modifications, and so insensible the

transitions which occur, that special classifications, thus far, are necessarily

very arbitrary, and useful chiefly with reference to particular regions. I shall

not, for the present, refer to more than one other general class of soils frequently

mentioned by agricultural writers, viz; that of "acid soils;" although, its

distinctive feature being really of a chemical nature, it properly belongs under

a different head.

406. Acid Soils.â€”This class has often been defined as being characterized by

an excessive amount of vegetable matter; but this criterion will not hold good;

the peculiarly acid soils of the Gallberry Flats of the Coast, for example, are

poor in vegetable matter as well as in everything else, except sand. Their

peculiarity is to be sought rather in the peculiar condition of the vegetable

matter they contain, which consists partially or wholly of soluble Crenic,

Apocrenic, or similar acids (such as color the water of marshes, etc.; 1f440, ff-)Â»

instead of insoluble humusâ€”in consequence of the decay having taken place

in the presence of a large amount of water, and with but little access of air;

or sometimes, as in the Pine Barrens, in a soil very poor in " basic" constituents

(potash, soda, lime, magnesia). The mode of formation of these soils, their

peculiarities, and the remedies of their faults, will be found more tully discussed

ia another place (1T539, ff).

407Â» Dbainage.â€”This has been mentioned above as being one of the essentials.
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wet, still ,permit some access of air to the roots; ·but when~~ heavy soil remains
wet for a l~n(.tth of time, the complete exclusion of the air from its lower portio a 
too o'ften becomes evi~ent from the agpearance of the fatal blue tint. rlue to the
teduction .of the .peroxide of iron to the protoxide (see above, '1[?.84, ff.); in 
consequence of which, rust and blight soon perform their work · 

4:03. Oultivationof Heavy Soils.-- It is manifest, from the aiJon! considera
tions, that in heavy clay soils, <leep and frequent tillage is pre-eminently 
desirable ns tending to temper all of the di,:advantages referred to, by 
approaching their physical condition to those of lighter soils. Eut not only 
tloes the work of plowing naturally require more power in heavy soil>, but the· 
.number of worl{ing days throughout the year is necessarily ·smaller. 'fhe 
profitable cultivation of such soils, therefol'e, requires a large hLhnring force, and 
"intense cultnre" on an area comparatively small.; for with Rballow and 
insufficent tillage, the frequent fh.ilure of crops on heav.v soils becomes ruinous;. 
and in no case is the folly of cultivating too much land (~480) more strikingly 
exhibited, than when we have to deal with heavy soil. 

404. Heavy S£liceous Boils.-In some instances, "s(fl'" soils are formed, even 
in the absence of any considerable quotum of cltly, when a very large amount of 
finely divided siliceous matter is present, wh;eh when wet, packs very dosely, 
and renders the soil difficult to work ; when dry, it is sometimes almost powdery~ 
at others, when drouth follows a very wet season, it will form a very hard 
surface crust. Such soils arc not very common in the State, though sometimes 
quite prevalent in bottoms, in the southern portion, and characterized by the 
prevalence of the Dwarf Palmetto, among a stunted growth of bottom oaks. 
They are complained of as being ''cold." "stiff" and "worldng like putty;" 
dogging the plow verv much, e\•en when moderately moist. 

These soils, notwithstanding their "heaviness," are but very slightly retentive 
of either moisture 01' manure, and suffer severely from drouth; and also from 
long prevailing wet weather, in <.~onsequence of the impossibility of tilling them 
while wet. 'l'ho!'ough drainage is, therefore, a very important step in their
reclamation, and next to it, the addition of coarse sand and vegetable matter is 
indicated, in order to relieve the compactness of the material, and to increaRe its 
retentive power. Many of the white soils mentioned ("IT387) belor g to this class. 

405. A great many different classifications of soils have been introduced by 
different writers, suited, more or less, to the soils of particular districts de;;;cribed 
by them, and based on differences partly of chemical, partly of physical consti
tution. But so innumerable are the modifications, and so insensible the 
transitions which occur, that special classifications, thus far, are necessarily 
very arbitrary, and usE:ful chiefly with reference to particular regions. I shall 
not, for the present, refer to more than one other general class of soils frequently 
mentioned by agricultural writers, viz; that of "acid soils;" although, its 
distinctive feature being really of a chemical nature, it properly belongs under 
a different head. 

406. Acid Soils.-'l'his class has often been defined as being characterized by 
an excessive arnount of vegetable matter; but this criterion will not hold good; 
the peculial'ly acid soils of the Gallberry Flats of the Coast, for example, are
poor in vegetable matter as well as in everything else, except sand. 'l'heir 
peculiarity is to be sought rather in the peculiar condit£on of the vegetable 
matter they contain, which consi~ts partially or wholly of soluble Cnmic, 
.Apom·enic, or similar acids (such as cvlor the water of marshes, etc. ; '!f440, ff.), 
instead of insoluble humus--in consequence of the decay having taken place 
in the presence of a large amount of water, and with but little access of air; 
or sometimes, as in the Pine Barrens, in a soil very poor in " basic" com:tituents 
(potash, soda, lime, magnesia.). The mode of formation of these soils, their 
peculiarities, and the remedies of their faults, will be found more tully discussed 
in another place ('If 539, ff'). 

407. DBAINAGE.-Thi.q bas been mentioned above as being one of the essentials. 
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of a proper physical constitution, with all kinds of soil. Yet its importance

is very much underrated, thus far, by the agriculturists of our State, and even

where its intrinsic value is acknowledged, it is very commonly considered as

being "too expensive an improvement" for the present condition of things.

This may be a sound objection in the case of the squatter, who intends only

to skim off the cream of the soil, and then move westward for more; but it can

hardly be considered rational even now, with those who mean, in general, to cask

their . lot with the community where they reside, and to enjoy the general

improvements, and the comforts and blessings of civilization, towards which

ever}' individual member of a commonwealth contributes his share of money,

labor and troubleâ€”which share he is compelled to contribute over again, each

time that he shifts his citizenship to the westward.â€”There are few chapters in

statistics which offer a more curious comment upon human nature, than would

an estimate of the three items above mentioned; annually spent in the South-

west in 11 moving," on the plea that the improvement of the old lands will not

u pay;" or the money lost in poor crops for want of a little deeper tillage, or

drainage, which might have rendered them bountiful. Certainly, of all last

expedients in agriculture, that of submitting to poor crops will "pay " least.

408. Effects of Drainage.â€”The advantages of drainage are not confined to

land which is absolutely wet, in the ordinary acceptation of the term; though

in these it is the most needful, and the first step towards rendering them any-

thing more than a lottery, from which the agriculturist draws at least as many

blanks as prizes. Its beneficial effects will be experienced in all those soils, in

which water can remain stagnant, at any time at a less depth than three or four

feet bene ith the surface.

The necessity of access of air to the soil and roots of plants has already been

dwelt upon (IT361, 402). Now it is evident that such access cannot take place,

and the roots will not penetrate, where the soil is saturated with water. Like

shallow tillage, want of .drainage compels the roots of plants to remain near the

surface of the ground, where they are not only greatly exposed to all the vicis-

situdes of the weather, but are also compelled to seek their nourishment within

very narrow limits And in this we find the explanation of the fact, which at

at first appears to many to involve a contradiction in terms, viz: that while

drainage is obviously a safeguard against excessive wet, it is so likewise against

drouth. It loosens and aerates the soil and subsoil, in such a manner that the

roots of plants are enabled to penetrate deeper; to strata which are rarely or

never sufficiently affected by drouth to allow of injury to vegetation.

409. But it is not moisture alone which the plant seeks and finds in the lower

strata^ it aho receives from them an additional supply of nourishment, which

would otherwise have remained inactiveâ€”because the roots as well as the fallowing

action of the atmosphere (1T357) would not have penetrated there. Hence drain-

age subserves, in a great degree, the purposes of subsoiling. It even exercises

the mechanical action of tillage in this, that the more frequent alternations of wet

and dry, which are thus effected in the soil and subsoil, serve to break up and

pulverize them in the same manner that we see even the hardest clays speedily

tracking and falling to crumbs, when exposed to the weather.

410. Bmm'igeof Clay Soilsâ€”The.observation just referred to will explain

the fact, at first disbelieved by many, that even heavy clay soils can be success-

fully unde?*d rained, and that their tillage is rendered much easier in consequence

of the operation. The water which in their ordinary condition, rem dns in

them a-.d renders them tough and plastic, is afforded an opportunity of escaping

through the drains; in consequence, the whole mass of the subsoil shrinks

and splits, so a^ to be traversed by numerous fine fissures, which allow the water

to percolate with ease. It is manifest that this mast greatly facilitate the deep

tillage (if 403) so necessary in such soils.

411. Drainage Warms Soils.â€”The broad statement, however, that draining

prevents injury frooi wet, hardly does justice to the many positive advantages
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of a proper physica,l constitution, with all kinds of soiL Yet its importan~ 
is very much underrated, rhus far, by the agriculturists of our . State, and even 
wh(lre its intrinsic value is acknowledged, it is very commonly considered ~ 
being "too ex.pensive an improvement" for the present condition of things. 

This may be a sound objection in the case of the squatter, who intends only 
to skim off the cream of the soil, and then move westward for more; but it cari: 
hardly be considered rational even now, with those who mean, in general, to cast 
their . lot· with the community where they reside, and to enjoy the general 
improvements, and the comforts and blessings of civilization, towards which. 
every individual member of a commonwealth contributes his share of money, 
labor and trouble-which share he is compelled to contribute over again, each 
time that he shifts his citizenship to the westward.-There are few chapters in 
statistics which offer a more curious commentupon human nature, than would 
an estimate of the three items above mentioned; annually spent in the South
west in "mo-ving," on the plea that the improvement of the old lands will not 
"pay; " or the money lost in poor crops for want of a little deeper tillage, or 
-drainage, which might have rendered them b9untiful. Certainly, of all last 
expedients in agriculture, that of submitting to poor crops Will '' pa.y" least. 

408. E.fects of ,Drainage.-:-The advantages of drainage are not confined to 
land which is absolutely wet; in the ordinary acceptation of the term; though 
in these it 'is the most needful, and the first ste.p towards rendering them any
thing; more than a lottery, from which the agriculturist draws at least as many 
blanks as prizes. Its beneficial effects will be experienced in all those soils, in 
which water can remain stagnant, at any time. at a less depth than three or four 
feet bene tth the surface. 

The neces,;it.\l of access of air to the soil and roots of plant).: has already been 
dwelt upon (~361, 40~). Now it is evident that such access cannot take place, 
and the roots will not penetrate, where the soil is saturated with water. Like 
shallow tillage, want ofdr.ainal!e compels the roots of plants to remain near the 
surface of the ;;round, where they are not only greatly exposed to all the vicis
situdes of the weather, but are also compelled to seek their nourishment within 
very n:1rrow limit's And in this we find the explanation of the fact, :which at 
at first appears to many to involve a contradiction in terms, viz: that while 
drainage is obviously a safeguard against excessive wet, it is so likewise against 
d1'01.tth. It loosens and aerates ~he soil and subsoil, in such a ma.nner that the 
roots of plants are enabled to penetrate deeper; to strata which are rarely or 
never sufficiently affected by drouth to allow of injury to vegetation . 

. 409. But it is not moisture alone which the plant seeks and finds in the lower 
stratn,,; it al .o receives from them an additional supply of nourishment, which 
woul.d otherwise have remained inactive--because the roots as weU as the fallowing 
.action of the atmosphere ( ~357) would not have penetrated there. Hence drain
age suhserves, in a gre;lt degree, the purposes of subs01ling. It even exercises 
the mechanical action of tillage in this, that the more freq_uent alternations of wet 
and dry, whwh are thus effected in the soil and subsoil, serve to hre1k up and 
pulverize ~hem in the same manner that we see even the hardest clays speedily 
erac~king and falling to crumbs, when exposed 10 the weather. .. 
· 410. 1Jmimqe of az,,y Soils -The observation ju:ft referred to will explain 
the fact, at first disbelieved by many, that even heavy clay soils can be success
fullv u.nderdrained, and that their tillage is rendered much easier in consequence 
.of the operation. 'l'he water which in their ordinary condition, rem tins in 
them a,.d J·en,lel's them tough and plastic, is afforded anopportun·ty of escaping 
tbrou)!:h the drains; in consequence, the whole mas:;> of the subsoil shrinks 
and s_plit,:;, so;~...; to be traversed by numqrous fine fissures, which allow the water 
to perC•llate with ease. It is mmifest that this must greatly facilitate thu deep 
tillage (.,-r4:03) so necess,wy in such soil,;. 

4ll. D rn/nrrge Wit1·ms Soils. -'l'ho broad statement, however, that draining 
prevents injury fro.u wet, hardly does justice to the many positive advantages 
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it affords in this respect, even outside of unusually wet seasons. In the ordi-

nary condition of soils, about one half of the rain water only reaches the water-

courses; the rest is returned to the atmosphere by evaporation from the soil.

This evaporation consumes an enormous amount of heat, which the solar rajs

must spend simply to get rid of the surplus water, before they can begin to warm

the soil for purposes of vegetation. "When, however, this surplus water is

carried off by drains, the soil is at once prepared to be warmed, by the first

sunshine it may receive. It is very obvious then, why drainage renders soils

so much "earlier," "wanner," and "safer."

412. Advantages of Drainage in Manured Lands.â€”There is still another point,

which is of considerable importance whenever, in unretentive soils liquid

manures, or such as contain a good deal of easily soluble ingredients, are em-

ployed. It is obvious that the higher is the column of soil through which the

solution filters, the more effectually will the nutritive ingredients be withdrawn

from the latter (1[378, ff.); if the soil is very shallow, the solution which has

passed through it will still retain a large portion of its ingredients which are

then gradually absorbed by the subsoil. If the latter be hard, or drenched

with water, the roots of plants will not penetrate it, and thus a large portion of

the manure will be lost, when it would all have been deposited within reach of

the roots in a deep soil, such as always results from drainage.

Such are the chief advantages which drainage secures within the soil, in its

relations to the crops; and their importance, as will appear from the foregoing

considerations, is such as to render intelligible in some measure, the enormous

increase of productiveness which is so often observed after thorough-drainage.

4131 Drainage Prevents Washing.â€”Among the external effects of this im-

provement, the most important perhaps is its tendency to prevent the washing

away of the soil, as well as of manures, by the great diminution of the surface

waters which it causes.â€”The injury produced by the latter does not consist

alone in the absolute removal, in mass, of the arable stratum, but also in this,

that the finest particles of the soil, upon which the fallow exercises its most

energetic action (^357), are thus carried off by preference, foi ming the fertile

bottom soils, greatly at the expense of the uplands. This fine portion of the

soil is, of course, retained, when the water, instead of running off from the

surface, is filtered through the soil to the drain, Irom which it issues perfectly

clear.

4132' The improvement in the general health of districts where drainage, and

particularly underdraining, has become general, is not among the least noticeable

advantages which have followed its introduction in numerous cases.

It could hardly be proper,, in this place, to enter into the detail, or to discuss

the merits, of the several methods of drainage. I regret that want of space

precludes me from appending at the end of this volume, some special considera-

tions of this part of the subject, in accordance with a desire for information

which 1 have frequently heard expressed. For a most thorough, lucid, and

pleasantly written treatise, embiacing the theory as well as the practice of

Drainage, I refer the reader to the work of Maj. H. F. French, lately published.*

414. Conditions of Productiveness of Soils.â€”We have defineo above two

classes of conditions required to be fulfilled in order to render a soil productive,

to-wit: firstly, the proper chemical constitution, or the presence of the mineral

ingredients required by plants, in an available condition; secondly, the proper

physical constitution, i. e. not being either too light or too heavy, but of that

medium character which the planter terms "warm"â€”an exact definition of

which it would be difficult to give, but which, fortunately, we can abundantly

illustrate by examples from our favored State. The bottom soils of North and

Central Mississippi; the table-lands of North Marshall and Tippah; the ,

*â–  Farm Drainage," by Henry F. French; New York, Saxton, Barker & Co.,

1860.
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it affords in thi.s respect, even outsidE) of unusually wet seasons. ·In the ordi
nary condition of soils, about one half of the rain water only reaches the water
courses ; the rest is returned to the atmosphere by evaporation from the soil. 
This evapuration co:qsumes an enormous amount of heat, which the solar rays 
must spend simply to get rid of the surplus water, before they can begin to warm 
the soil for purposes of vegetation. When, however, this surplus water is 
carried off by drains, t!le soil is at once prepared to be warmed, by the first 
sunshine it may receive. It is very obvious then, why drainage renders soils 
so much "earlier," "warmer," and "safer." · 

412. A'd·vantages of D1Ytinage in ll:fanu1·ed Lands.-There is still another point, 
which is of considerable importance 'TheneTer, in unretentive :::oils liquid 
manures, or such as contain a good deal of easily soluble ingredient!>, are em
ployed. It is obvious that the higher is the column of soil through which the 
solution filters, the more effectually will the nutritive ingredien~ be withdrawn 
from the latter (~378, ff.); if the soil is very . shallow, the solution which has 
passed through it will still re,tain a large portion of its ingredients which are 
then gradually absorbed by the subsoil. If the la.,tter be hard, ot· drenched 
with water, the roots of plants will not penetrate it, and thus a large portion of 
the manure will be lost, when it would all have been deposited ·within reach of 
the roots in a deep soil, such as <llways results from drainage.· · 

Such are the chief advantages which drainnge S("cures ~o£tMn the soil, in its 
relations to the crops ; nnd their importance, as will appear fi·om the foregoing 
considerations, is such as to renJer intelligible in some measure, the enormous 
mcrease of producti>eness which is so often observed after thorough-drainage. 

4131 JJrainage Prevents Waslling.-Among the external ellet:ts of this im .. 
provement, the most important perhaps is its tendency to prevent the wa:shing 
away of the so£1, as well as of manures, by the great diminution of tbe surface 
waters which it causes.-The injury produced by the latter does not consist 
alone in the absolute removal, in rnass, o! ihe arable stratum, but also in this, 
that the fine;;t particles of the soil, upon which the fallow exercises its most 
energetic action ('1T357), are thus carried off by preference, fo11ning the fertile 
bottom soils, greatly nt the expense of the uplands. 'l'his fine portion of the 
soil is, of course, retained, when the water, instead of running off from the 
surface, is filtered through the soil to the drain, from which it ist-;ues perfectly 
clear. · 

4132- The improvement in the general health of districts where drainage, and 
particularly underdraining·, has become general, is not among the least noticeable 
advantages which h~ve followed its introduction in numerous cases. 

It could hardly be proper,. in this place, to enter into the detail, or to discuss 
the merits, of the several methods of drainage. I regret that wimt of Rpace 
preclude;; me from appending at the end of this volume, some special considera
tions of thil{ part of the · subject, in accordance with a desire for inlormation 
which l have frequently beat'd expressed. For a most thorough, lucid, and 
pleasantly written treatise, emb1acing the theory as well as the pr10ctice of 
Drainage, I refer the reader to the work of Mttj . H. F. French, lately published.* 

414. CoNDITIONs OF PuonucTIVENESS oF SoiLs.-We have defineL. a.Love two 
classes of conditions required to be fulfilled in order to render a soil p!'oductive, 
to'"wit: firstly, the proper chemical ccmstt'tut1'on, or the presence of the mineral 
ingredients requir11d by plants, in an available condition; secondly, the proper 
phy:n:cal c07lstitut£on, i. e. not being either too light or too heavy, but of that 
medium character which the planter terms "warm"-an exact definition of 
which it would be difficult to give, but which, fortunately, we can abundantly 
illustrate by examples from our favored State. The bottom soils of North and 
Central Mississippi ; the table-lands of North Marshall and Tippah ; the 

*'Farm. Drainage," by Henry F. French; New York, Saxton, Barker & Co., 
1860. 
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Pontotoc Bidge lands, including the "Buncombes" of Tippah ; the yellow loam

lands of the two ranges of counties bordering upon the Mississippi bottom;

most of the lands of that mighty bottom itself; those of the Southern River

Counties, and finally, the hommocks of the Sea-coast, furnish examples familiar

to. all The extremes of heavy and light, or clayey and sandy soils, are on the

whole much more prevalent in the eastern, than in the western half of the State.

415. When soils are detective in regard to either of the two classes of condi-

tions just mentioned, we must correct them by artificial means. These may

consist either in the operations of draining, tillage, subsoiling and the like, which

we have already discussed; or in the application to the land of substances

corrective of the defect in question; which may, in a very general sense, be

comprehended under the term of Manures. ^A^LmJ

416, Classification of Manures.â€”Of these, we have two different classes:

Mechanical manures, or such as correct the pliysical constitution (lightness or

heaviness) of the soil; and Chemical manures, or such as are intended to cor-

rect the chemical constitution of soils.â€”Of the latter again, we must distinguish

two kinds, essentially different. both in their nature, and their intrinsic value,

viz: Stimulant manures, or such as merely render available the nutritive ele-

ments previously contained in the soil, and aid in their rapid transfer to vegetable

organism; and manures^roper or Nutritive manures, which add to the soil one

or all of the ingredients required by the plant for absorption into its fabric.

417. Important and well defined as these distinctions are theoretically, it is,

never theless, but rarely the case, that in practice we apply materials exclusively

with a view to one only of these three effects. On the contrary, it ought to be

our aim to combine all three together, whenever we can. But it is none the less

important to know and distinctly understand, which of the ends is chiefly served

when we use the several materials offered to us in practice, and more than

this, of iphich of them our land is most in need. These are the questions which

it belongs to an Agricultural Survey to answer.

418. With reference to the first class, the mechanical manures, little need be

said, inasmuch as it will but rarely "pay" to haul mere arid sandj to improve

clay land, or sterile clay to improve sandy land. It is not unirequentiy the

case, however, that by a little management, we can make nature perform the

wprk for us; by so regulating the drainage, that it will tend to intermingle the

opposite extremes of soil Such is the case with large tracts of bottom land,

which may l^.much improved in their physical conditions by properly diffusing

oyer'their surface the washings of the bordering hills. Heavy, cold bottom

soils, like those of parts of Pontotoc, Chickasaw, Calhoun, Choctaw, Ocktibbeha

and Kemper, are very much improved by intermixture with the sand from the

hills; provided only, that these sands be not allowed to accumulate in one spot

or channel, but be to some extent evenly distributed over the surface, by occa-

sionally changing and distributing the channels of deposition; after which, tillage

will complete the mixing.

Â£19. Striking examples of the benefit accruing from this source, may be

observed in the small strips of tertiary prairie, occurring in Scott, Smith, Jas-

per and Wayne countless ll{ 198, ff.), and bordered by sandy hills, which in

themselves are by ^^|^-fertile. Here, the prairie soil, as usual, is very

heavy and "sobby^*^n;d?^bugh in favorable seasons it will yield heavy crops,

unfavorable circuAS^^^^will easily cause a total failure. This evil, however,

is found to be corTlo^^Snd a safe crop insured, wherever the washings from

the hillsides have i^r^^igled, in a moderate proportion, with the heavy prairie

B. MANUEES.

1. MECHANICAL MANURE?.
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Pontotoc Ridge lands, includ~ng the "Buncombes" of Tippah; the yellow loam 
lands of the two ranges of. countjes bordering upon the Mississippi bottom; 
most of the lands of that. mighty bottom it,:elf; those of the Southern River 
Counties, and fin>tlly, the hommocks of theSea-coast, furn~sh examples familiar 
to_ all. The extremes of heavy and light, or clayey and sandy soils, are on the 
whole much more prevalent in the eastern, than in the western half of the State. 
. 415. When soils are detective in regard to either of the two classes of condi
tions just mentioned, we must correct them by artificial means. These may 
consist either in the operations of draining, tillage; subsoiling and the like, which 
we have already discu::sed ; or in the application to the land of substances 
corrective of the defect in question ; which may, inl\) ver_y. 7 neral sense, be 
comprehended under the term of MANURES. ~ . 

B. MANURES. 

· 416, Class1'jical'ion of .ilfanures.-Of these, we have two different classes : 
Mechan£cal rnanures, or snch as correct the physical constitut£on (lightness or 
heaviness) of the soil; and Chemical 1nannres, or such as are intended to cor
rect the chemical constitution of soils.-Of the latter again, we must distinguish 

. two kinds, essentially different . both in their nature, and their intrinsic value, 
viz: Stimulant manures, or such as merely render available the nutritive ele-
ments previously conb1ined in the soil, and aid in their rapid transfer to vegetable 
organism; and manures proper or Nut~itive manures, which add to the soil one 
or all of the ingredients required by the plant for absorption into its fabric. 

417. Important and well defined as these distinctions are theoretically, itis, 
nevertheless, but rarely the case, that in practice we apply materials exclusively 
with a view to one only of these three effects. On the. contrary, it ought to be 
our aim to combine all three together, whenever we can. But it is none the less 
important to know and distinctly understand, which of the ends is chz'rjly served 
when we use the several mate~ials offerecl to us in practice, and more than 
this, of which of them our Zemel £s most in need. These are the questions which 
itbelongs to an Agricultural Survey to answer. · 

1. .MECHA,NICAL MA~UREP • 

. 418. With reference to the first class, the mechnrdcal manures, little need be 
said, inasmuch as it will .but rarely "pay" to ·haul m,ere arid ~and, to improve 
clay land, or sterile clay to improve sandy land. It is not unlrequently the 
ea~e, however, that by a little management, we can make nature perform the 
w()rk for us; by so regulating the drainage, that it will tend to intermingle. the 
opposite extr~mes of. soil. t;uch is the case with large tracts of bottom land, 
w\licb may~: much improved in their physical conditions by properly diffusing 
ovei;. their surface the wa~o:hings of the bordering hills. Heavy, cold bottom 
soils, lik~_ those of part;; of Pontotoc, Chickasaw, Calhoun, Choctaw, Ocktihbeha 
and Kemper, are very much improved by intermixture whh the sand from the 
hills; provided only, that these sands be not allowed to accumulate in one spot 
or channel, but be to some extent evenly distributed over the surface, by occa
sionally changing and distributing the channels of deposition; after whi~h, tillage 
will :complete the mixing. . 

~19. Striking exari;J.I?Jes of the benefit accruing from this source, may be 
observed in the small.strips _ ~f tertiary prairie, occurring in Scott, Smith, Jas
p~{and Wayne ,c.ou~~i~~ _e,Yl98, ff.), and bordered by :,;andy hills, which in 
themselves are by nP: .m~ · ,: fertile. Here, the prairie soil, as usual, is very 
heavy and "sobby~~~·1l ough in favorable seasons it will yield l1eavy crops, 
unfavorable circum 'ill easily cause a total failure. 'l'his evil, however, 
is found to be co· . p·a. safe crop insured, wherever the washings from 
the hillsides have f,· . ·gled, in a modet·ate proportion, with the · heavy prairie 

~r~ ., __ -~ - .. ~~ 
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soil. The hills wash '.very freely, an#tlsjs cireuBEistaince is now complained of

by the planters; whereas it might be a real Westing, if, instead of allowing the

sand to accumulate, and cover over altogether some of the best lands, they woul$

take the trouble of diverting the water a little from its usual channel, slanting to

the right.and left, which would spread^it evenly ovei'a large surface. In truth,

in locations as favorable as these for such a purpose, it might be remunerative for

planters to aid nature with a cart or two, during the time when their field hand#

are almost unoccupied.

2. CHEMICAL MANURES.

420. Vegetable Matter, and "Humus."â€”-Thus far, in speaking of the

nourishment of plants, I have alluded only to the fixed mineral ingredients,

which they derive from the soil, and to those which, being derived from the

atmosphere, return to it in a gaseous condition when vegetables are burnt;

while the vegetable matter, contained in most soils, and usually considered not

only as a sign, but even as the cause, of fertility, has only been casually men-

tioned. As it is indispensable, that we should undei stand the.true value and

mode of action of this portion of the soil, if we would use manures correctly,

I shall premise what maj be necessary in this respect, before speaking of manures

specially.

421. Experiments have shown conclusively, that the carbon which plants

contain, and which forms the basis, a* it were, if their vegetable substance, is

derived from the air, and not from the soil. It has been shown, that plants

can grow in soils absolutely void of vegetable maiter, provided only that these

soils contain the mineral ii gradients reuuiied by the plant, in a salable state, or

at least, in such a condition, that they shall be accessible to the vegetable or-

ganism ^ if 357)*

421^. The latter condition, however, we do not often find fulfilled in soils in

their natural condition. It has b.*en stated above, that only apart of the sum

total of nutritive ingredients present in the soil, is usually in an available

condition, the greater part being "locked up" in the unoecomposed or partially

decomposed minerals, and but very gradually set at libeity by the action of the*

atmosphere.

This very action is due chiefly to the carbonic acid contained in air, and will

of course be the more powerful and rapid, the more carbonic acid is present,

Now, carbonic acid is continually formed in the process ol decay of vegetable

matter, such as is constantly in progress in soils containing the same; in such

soils, therefore, the nutritive mineral ingiedients are being made available more

rapidly than would be the case, were no vegetable matter present in themj and

were the decomposing process left to be perioi m d by the cai borne acid of the

air alone. In this respect, vegetable matter must, therefore, be classed among

the stimulant manures, as above denned (If 416).

423. Properties of " Ami vs."â€”'I"here are, however, other highly important

offices in vegetalle economy, performed by this class of constituents, and more

particularly by the (somewhat indefinite; substance, now lamiliarly known as

Bumus, or vegetable mold. One of tlieseâ€”its retentiveness oi moistureâ€”has

already been mentioned; it serves as a Corrective, in this re spect, ior light, sandy

soils; while on the other hand, it renders heavy clay soils le>s compact and stiff.

Yet there is still another virtue possessed by humus, more important than

either of the two just relerred to; ii is its power oi absoihng an*monia trom

the atmosphere, thus fixing in the soil this important stimulant as well as nutritive

*1 have generally, in the text, used the word ''available" in preference to

"soluble," because the former involves no unproved theory concerning the pecu-

liar condition of the portion of. the soil m question; which is certainly not

soluble in the ordinary acceptation of the term (U378).

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

8
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

2~4 l ,.120, 421, 422. 423 

soil.. The billS.~- .very freely, ain~>this cjreumst&:li~ · is Iiow complained of 
by the planters; . whereas it IJ?ight be·a real bles~tin~; if, 'instead of allowtng the· 
S!!.nd ·to accumulate, :md ·cpvcr over altogebher some -of-the ·beSt lands, they woulti' 
take the trouble of .diverting the water a littb.drom its U;sual channel, sl~ntin.g t~ 
tht=> rigbt.and.left, which would spread,it evenly o~"er a large surface. In truth, 
in locations as favorable as these tor such a p~rpose; it might·be remunerative for 
planters to aid nature with a cart or two, during the time when their field han~ 
are almost unoccupied. . ' 

2. CHEMICAL MANURES. 

4:20. VEGETABLE MATTER, AND "HUMUS."---'Thus far, in speaking of the 
nourishment of plants, I have aUuded only to the fixed mineral ingredients, 
which they derive from the soil, and to tLo:-;e which, Leing derived from the 
atmosphere, return to it in a gaseous condttion wllen vegetables are burnt; 
while the vegetable matter, contained in most soils, and usually considered not 
only as a sign, but even as the cause, of fertility, has only been casually men
tioned. As it is indispensable, that we should unde1stand the_true value and 
mode of action of this portion of the soil, if we would use manures correctly, 
I shall premise what maJ be necess<try in this respect, before speakmg of manurtJS 
specially. 

421. J<~xperiments have shown conclusively, that the carbon which plants 
contain, and which forms the basis, a., it were, if their vegetable substance, is 
derived fi'om the air, and not from the soiL lt has been st.own, that plants 
can grow in soils absolutdy void oJ vegetable matter, provided c,ul_y that these 
soils contain the mineral i1 gr~dients reLjUiwd by the plant, in a solt~ble state, or 
at lea::;t,. in ~;uch a conditwn, that they shall be accessible to the vegetable or-
ganism ;~357)* . 

4:::!~. 'l'he latter condition, however, we do not often find fulfilled in soils in 
their natural condition. lt has b:en stated above, that only a part of the sum 
total of nutritive ingTedients present in the sotl, is usually in an availabl~ 
condition, the greater part being "locked up" in the unoecon1posed or partially 
decomposed minerals, aud but very gradually set at libet ty by the action of the
atmosphere. 

'Jhis very action is due chiefly to the carbonic acid contained in air, and will 
of course be the more powerful and rapid, the more ca1 bonic acid ts present. 
Now, carbonic acid is continually tormed in the process ol de(~a.y of vegetab.il) 
matter, such as is coHstantly in progr~is in soils containing the :-an1e ; in such 
soils, therefore, the nut.rit1ve minerai ing1edient~> are being made available more 
rapidly than would be the case, were no vegetaule matter present in them; and 
wtwe the decomposing process left to be per10rm d b,y the t·at Lunic acid of the 
air alone. In this respect, ,·egetable matter rut~st, therefore, be classed aiDtJI!g 
the stimulant manures, as above de.tinect ( '!f416). · 

423. Properties of "Bu11• us."-'lhere are, howe:ver, other highly important 
offices in vel!;etal 1e ec~nomy, pt!rlormed by this class of constituents, and ruore 
particularly by the (somewhat indet1nite) :mbsta1ice, now familiarly ktJOWll as 
l:lumus, or vegetable mold. One of tl1ese--its retentiveness 01 moJ::;ture-:--has 
already Leen mentiOned ; it serves as a cvnective, in th is l'l':-!Jed, 1ur light, sandy 
soils; while on the other hand, it re1•de1·s heavy cla,y soil:-: le:-s cori.JpacL and :,jtitt: 
Yet there is .sttll another virtue posse,..:;ed by ltumus, n10re llltlOrlant than 
eith_er of the two ju::;t retened tu; it is 1t:-: ~uwe~· 01 ab::-.01 L.ng u'lJ.rnqm·a trum 
the atmosphere, thus fixing m the soil t;hlli iniportant stiru ulun t as well as uu Lrit1ve, 

*l have generally, in lhe text, used the word ''available" in prefe1ence, to 
"soluble," because tile fu~mer involve::; no unproved t•.eory concentJUg the !Jt'CU
lia.r condition of the portion ot: the' sotl m question; wluch is· certainly not 
soluble in the ordinary acceptation of the term ~ 'IJ oil;). 
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ingredient, ready to be delivered to the roots of plants, whenever called for.

424. When we consider the great importance to vegetable economy, of the

properties of humus just referred to, it cannot be surprising that its presence

should, as a general rule, exercise an influence so decidedly favorable on the

productiveness of soils. Yet it is incontestably true, that humus alone, with-

out mineral matter, will not support vegetable growth; while on the other hand,,

examples of very fertile land almost destitute of humus are common, and par-

ticularly so in our own State. The fertile "red lands" of Pontotoc and

Chickasaw, for instance, and some of the best yellow loam lands of Holmes,

Madison and Hinds, are so poor in vegetable matter, as to render its amount

almost inappreciable; and yet these lands are justly considered as being among

the best upland soils in the State. It is nevertheless true, that a perfectly

healthy development of cereals or any useful cultivated plant, is rarely attained

in soils destitute of humus.

425. Clay a Substitute for Humus.â€”It will be observed, however, that only

soils containing a considerable amount of clay, can be permanently fertile in the

absence of vegetable matter. We must conclude, then, that clays must, to

some extent, possess the same properties as humus; and such, in fact, experi-

ment proves to be the case. It has been stated above, that clays are powerfully

retentive of moisture; and in like manner we find, that clays will absorb

-ammonia from the atmosphereâ€”not to the same extent as humus, it is true,

but still sufficiently for the purposes of vegetation (^"378). The presence of

humus or vegetable matter, therefore, is more essential to sandy soils than to

those of the opposite character; to both, however, it is highly beneficial; for it

must be borne in mind that while clay may replace humus so far as its reten-

tive and absorbent powers are concerned, it does not exercise the stimulant

action resulting from the decay of vegetable matter (1T422).

426. Green Cropping.â€”It must be recollected, that inasmuch as all vegetable

matters ordinarily at the disposal of the agriculturist, contains fixed mineral

ingredients (i. e., ashes), their application to the soil is useful not only with ref-

erence to the formation of humus, but also as introducing into the soil import-

ant nutritive elements. If the vegetable substance thus used has not been

obtained on the same soil, we shall thus add to the stock of fertility; but when,

as in the case of turning down green crops, the material used has itself been

raised on the soil, then in reality we add nothing to the latter except the vege-

table matter itself, which in its decomposition forms humus, and has been

derived from the air. At the same time we thus return to the soil in a more

available condition, the mineral ingredients which the crop obtained from it In

both these causes united, we have the rationale of the good effects which follow

the procedure in question. We must remember, however, that this is merely a

stimulative process; and that it can be practiced only at the expense of dimin-

ishing the duration of fertilityâ€”being eminently exhaustive.

427. Ammoniacal Manures.â€”It may be proper to introduce in this place,

some considerations on the subject of ammoniacal manures, such as now occur

in commerce under various denominations, such as "ammoniated guano,"

"ammoniated marl," etc.; together with the impure sulphate of ammonia,

which is now manufactured on the large scale, for agricultural purposes, from

the offal of the manufacture of coal gas. For the present, I shall speak of the

effects of ammoniacal salts alone, independent of any substances with which

they may have been mixed. Ammonia (if 361) is necessary to the nutrition, prop-

erly speaking, of plants. It is absorbed into the vegetable organism both

through the roots and leaves, and serves for the formation of the nitrogenized

substances contained in plants, such as gluten, vegetable albumen, casein, etc.

Whether plants are capable of assimilating directly the nitrogen of the atmos-

phere for this purpose, is still an open question; although it appears most likely

that they cannot, and are dependent upon ammonia alone for their supply of

nitrogen.
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ingredient, ready to be delivered to the r9ots of plants, whenever called for. 
424. When we consider the gTeat importance to vegetable economy, of the 

properties of humus just referred to, it cannot be surprising that its presence 
should, as a general rule, exercise an influence so decidedly favorable on the 
productiveness of soils. Yet it is incontestably true, that humus alone, with
out mineral matter, will not support vegetable growth; while on the other hand .. 
examples of very fertile land almost destitute of humus are common, and par
ticularly so in our own State. The fertile "red lands" of Pontotoc and 
Chickasaw, for instance, and some of the best yellow loam lands of Holmes, 
Madison and Hinds, are so poor in vegetable matter, as to render its amount 
almost inappreciable ; and yet these lands are justly considered as being among 
the best upland soils in the State. It is nevertheles~ true, that a perfectly 
healthy development of cereals or any useful cultivated plant, is rarely attained 
-in soils destitute of humus. 

425. Clay ct Substitute for Hmnus.-It will be observed, however, that only 
soils" containing a considerable amount of clay, ·can be permanently fertile in the 
absence of 'egetable matter. vVe must conclude, then, that clays must, to 
some extent, possess the same properties as humus; and such, in fact, experi
ment prove:; to be the case. It has been stated above, that clays are powerfully 
retentive of moisture; and in like manner we find, that clays witl absorb 
-ammonir~ from the atmosphere-not to the same extent as humus, it is true, 
but still sufficiently for the purposes of vegetation (~378). The presence of 
humus or vegetable matter, therefore, is more essential to sandy soils than io 
those of the opposite character; to both, however, it is highly beneficial ; for it 
must be borne in mind that while clay may replace humus so far as its reten
tive and absorbent powers are concerned, it does not exercise the stimulant 
action resulting from thedecay of vegetable matter (~422). 

426. Green Oropping.-It must be recollected, that inasmuch as all vegetable 
matters ordinarily at the disposal of the agriculturist, contains fixed mineral 
ingredients (i. e., ashes), their application to the soil is useful not only with ref
erence to the formation of humus, but also as introducing into the soil import
ant nutritive elements. If the vegetable substance thus used has not been 
obtained on the same soil, we shall thus add to the stock of fertility ; but when, 
as in the case of turning down green crops, the material used has itself been 
raisecl on tlw soil, then in reality we add nothing to the latter except the vege
table matter itself, which in its deco~position forms humus, and has been 
derived from the air. At the same time we thus return to the soil in a more 
available condition, the mineral ingredients which the crop obtained from it. In 
both these causes united, we have the rationale of the good effects which follow 
"the procedure in question. vVe must remember, however, that this is merely a 
-stimulative process ; and that it can be practiced only at the expense of dimin
ishing the duration of fertility-being eminently exhaustive. 

427. AMMONIACAL MANURES.-It may be proper to introduce in this place, 
some considerations on the subject of ammoniacal manures, such as now' occur 
in commerce under various denominations, such as ' 1 ammoniated guano," 
.• , ammoniated marl," etc.; together with the impure sulphate of ammonia, 
which is now manufactured on the large scale, for agricultural purposes, from 
the offal of the manufacture of coal gas. For the present, I shall speak of the 
effects of ammoniacal salts alone, independent of any substances with which 
they may have been mixed. Ammonia ( ~ 361) is necessary to the nutrition, prop
erly speaking, of plants. It is absorbed into the vegetable organism both 
through the roots and leaves, and serves for the formation of the nitrogenized 
substances contained in plants, such as gluten, vegetable albumeP, casein, etc. 
Whether plants are capable of assimilating directly the nitrogen of the atmos
phere for this purpose, is still an open question; although it appears most likely 
that they cannot, and are dependent upon ammonia alone for their supply of 
nitrogen. 
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428. Stimulant Action of Ammonia.â€”Beyond this, however, ammonia pos-

sesses in an eminent degree, the property of stimulating soils, or, in other

words, of rendering available to plants in a short space of time, a large supply of

mineral nourishment. Not only is it powerfully active in the process of decom-

position of rocks, in a manner analogous to carbonic acid; but it (or rather its

saftsâ€”combinations with acids; 1T361)â€”also possesses the property of dissolv-

ing a number of substances insoluble in either pure water or carbonic acid,

thus rendering them immediately available to plants.

Ammoniacal salts, when applied by themselves, are therefore highly exhaust-

ive of the soil, though, for the time being, they may enable it to produce heavy

crops. On the other hand, when applied at the same time with other, true

manures, ammoniacal salts are to be highly recommended, as rendering the

manure most rapidly effective.

429. Leaf-Producing Powers of Ammonia.â€”Experience seems to prove, that

as-a general thing, the presence of an abundant supply of ammonia in the soil

is pre-eminently favorable to the development of the leafy portion of plants,

and is, therefore, particularly beneficial and important during the period prior

to bloom and fructification, in which the development of the leaf and stalk takes

place. An abundant supply of ammoniacal manure in the early stages of veg-

etation, is calculated to insure a good and vigorous "stand;" while on the other

hand, an over-supply at a later period, may retard blooming and fructification,

and cause the plant to "run to weed." It is highly probable that the tendency

of cotton to "run to weed " in newly cleared bottom land very rich in vegetable

mould, is due to this cause in part at least (^[447). It is well known that

the most decidedly favorable effect is produced by this class of manures, on

those crops whose surface of leaf is comparatively smallâ€”such as wheat, and the

cereals generally; while their effect is less noticeable with plants naturally very

leafy, which possess a large surface for the absorption, from the atmosphere, of

the ammonia they require. In coincidence with this rule, we observe that the

same land which causes cotton to "run to weed," will produce the most abund-

ant crops of corn.â€”It appears likewise, that an abundant supply of ammonia is

not favorable to the development of bulbs and tubers, such as the turnip, for

instance; and it will be observed that the sweet potato, likewise, prefers sandy

soils, poor in vegetable matter and ammonia. In rich, black bottom soils, espe-

cially when they are heavy, a great deal of leaf is formed, but the patotoes are

small and wiry.

430. Peruvian Guano.â€”I may as well mention here, Peruvian Guano, con-

cerning which there has been a good deal of discussion among agriculturists,

as to whether it is to be regarded as a mere stimulant, or as a true manure.

Some of these differences of opinion have undoubtedly been owing to variations

in the material employed; for the greater part, however, they are probably

attributable to different conditions of the land to which it was applied.

It must be remembered that whenever the soil contains a sufficient quantity

(in an available condition) of any nutritive ingredient, for the wants of the

present crop, that crop cannot in any way be benefitted by the further addition

of the same ingredient The surplus will simply remain idle, until, perhaps,

called for by the succeeding crop.

Peruvian Guano contans chiefly ammoniacal salts, and the phosphates of lime

and magnesia; also small quantities of soda and potash, sulphuric acid, etc.

As it is not generally employed in very large quantities, the amount of the latter

ingredients which it brings into the soil, will not generally exercise a very per-

ceptible influence, if a soil is in tolerable condition, for the reasons above given;

its chief action will be stimulant, due to the ammoniacal salts, which cause a

rapid assimulation of nutritive ingredients by the plant, while the re*?t of the

ingredients will remain comparatively inert. Should the soil, however, have

been in want of phosphates, the guano will serve still another purpose, and the

difference between the land thus manured and that which has received nothing.
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428. Stimulant .Action of ..d.mmonia.-Beyond this, however, am:monia pos
sesses in an eminent degree, the property of stimulating soils, or, in other 
words, of rendering available to plants in a short space of time: a large supply of 
mineral nourishment. Not only is it powerfully active in the process of decom
position of rocks, in a manner analogous to carbonic acid; but it (or rather its 
salts-combinations with acids; '[361)-also possesses the property of dissolv
ing a number of substances insoluble in either pure water or carbonic acid, 
thus rendering them immediately available to plants. 

Ammoniacal salts, when applied by tbemselves1 are therefore highly exhaust
ive of the soil, though, for the time being, they may enable it to produce heavy 
crops. On the other hand, when applied at the same time with other, true 
manures, ammoniacal salts are to be highly recommended, as rendering the 
manure most rapidly effective. 

429. Ieaf-Pmdztcing Powers of .Ammonia.-Experience seems to prove, that 
as-a general thing, the presenceof an abundant supply of ammonia in the soil 
is pre-eminently favorable to the development of the leafy portion of plants, 
and is, therefore, particularly beneficial and important during the period prior 
to bloom and fructification, in which the development of the leaf and stalk takes 
place. An abundant supply of ammoniacal manure in the early stages of veg
etation, is calculated to insure a goo!'l and vigorous "stand ; " w bile on the other 
hand, an over-supply at a later period, may retard blooming and fructification 7 

and canso the plant to "run to weed." It is highly probable that tb,e tendency 
of cotton to "run to weed" in newly cleared bottom land very rich in vegetable 
mould, is due to this cause in part at least ('!f447). It is well known that 
the most decidedly favorable eifect is produced by this class of manures, on 
those crops whose surface of leaf is comparatively small-such as wheat, and the 
cereals generally; while their effect is less noticeable with plants naturally very 
leafy, which possess a large surface for the absorption, from the atmosphere, of 
the ammonia they require. In coincidence with this rule, we observe that the 
same land which causes cotton to "run to weed," will produce the most abund
ant crops of corn.-It appears likewise, that an abundant supply of ammonia. is 
not favorable to the development of bulbs and tubers, such as the turnip, for 
instance; and it will be observed that the sweet potato, likewise, prefers sandy 
soils, poor in vegetable matter and ammonia. In rich, black bottom soils, espe
cially when they are heavy, a great deal of leaf is formed, but the patotoes are 
small and wiry. 

430. Pe1·u·vian Guano.-I may as well mention here, Peruvian Guano, con
cerning which there has been a good deal of discussion among agriculturists, 
as to whether it is to be regarded as a mere stimulant, or as a true manure. 
Some of these differences of opinion have undoubtedly been owing to variations 
in the material employed ; for the greater part, however, they arc probably 
attributable to different conditions of the land to which it was applied. 

It must be remembered that whenever the soil contains a sufficient quantity 
(in an available condition) of any nutritive ingredient, for the wants of the 
present crop, that crop cannot in any way be benefitted by the further addition 
of the same ingredient. 'l'he surplus will simply remain idle, until, perhaps, 
called for by the succeeding crop. 

Peruvian Guano con tans chiefly ammoniacal salts, and the phosphates of lime 
and magnesia; also small quantities of soda and potash, sulphuric acid, etc. 
As it is not generally employed in very large quantities, the amount of the latter 
ingredients which it brings into the soil, will not generally exercise a very per
ceptible influence, if a soil is in tolerable condition, for the reasons above given ; 
its chief action will be stimulant, due to the a.mmoniacal salts, which cause a 
rapid assimulation of nutritive ingredients by the plant, while the re:?t of the 
ingredients will remain comparatively inert. Should the soil, however, have 
been in want of phosphates, the guano will serve still another purpose, and the 
difference between the land thus manured and that which has received nothing, 
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will be still greater than in the first case. If lime, magnesia, etc., were also

wanting, the effects of the guano will be still more perceptible.

431. When is Manure Most Profitable ?â€”As a matter of course, the application

of any kind of manure to land pays best, when all the ingredients contained in

the latter are immediately required by the soil. We do not want to expend

money and labor in introducing into the soil, substances which, though useful

in the end, will remain inert for years to come; tor so long as this is the case,

we lose the interest on the capital which they represent. If our soil requires

stimulation merely, i. e., the rendering available of nutriment it contains, while

it is not deficient in any particular ingredient, then guano is too expensive to be

used for the purpose; for we utilize only the ammonia it contains, while we pay

for phosphoric acid, lime, magnesia, etc., besides.

It is obvious, therefore, that in the case of two adjoining fields, originally

possessing the same soil, the application of guano may be profitable in one,

while almost ineffectual in the otherâ€”according to the culture each one has

received, and the length of time it may have been in cultivation. And what is

true of guano, is equally so with reference to all other partial manuresâ€”i. g.,

such as do not contain in the proper quantities all the ingredients required by

plants, but only one or a few of these. Hence the great practical importance of

the analysis of soils, as well as of the manures intended to improve them.

432. Columbian Guano.â€”There is at present imported from South America,

under the appellation of "Columbian Guano," a substance very different from

the Peruvian article; which consists chiefly of phosphate and carbonate of lime,

but contains no ammonia or only traces of it. It may be used in the same cases

as ground bones, or superphosphate of lime; it is not, however, as energetic in

its action as the latter, being much less soluble. It has been attempted, and

apparently with considerable success, to remedy this slowness of action by inter-

mixture of the finely ground mineral wfth stimulants, such as Peruvian Guano

or ammoniacal salts.â€”Of the effects of a similar mixture (sold in commerce,

at present, under the title of "Kettle wells Manipulated Gruano" there have been

very favorable reports.

433. Superphosphate of Lime.â€”Of late years, the substance now generally

known as SuperphospJiate of Lime has attracted the constantly increasing atten-

tion of agriculturists. The material sold by this title is, essentially, a mixture

in various proportions, of gypsum or sulphate of lime with the true phosphate;

which is usually obtained by the action of sulphuric acid or oil of vitriol, on

bones, or, latterly, on the article just described under the appellation of Colum-

bian Guano.

The important part which phosphoric acid plays in the vegetable economy,

has already been dwelt upon (1T365); it cannot, therefore, be surprising that its

addition to the soil should in most cases prove highly beneficial. The energetic

action of the commercial article just referred to is not, however, attributable

alone of the few nutritive ingredients which it furnishes directly; this circum-

stance alone pould not render it so generally beneficial. It is, over and beyond

this, a powerful stimulant. A discussion of the mode of action of gypsum as

such, will be found below (1T436, ff.); that of the superphosphate of lime is

quite analogous, for not only does it greedily absorb, and fix in the soil, the

ammonia of the air, but its powerful acid (phosphoric) undoubtedly exercises

an energetic action on the undecomposed portions of the soil, the nutritive

ingredients of which it liberates and renders available to vegetation.

434. Its exclusive use is, therefore, necessarily exhaustive, in the end, of those

ingredients which it does not furnish, and among these especially of potash,

which must, therefore, in time be supplied to the soil from other sources, e. g.t

from ashes, greensand, etc. A mixture of the commercial superphosphate of

lime, with natural greensand, and ammoniacal salts obtained from gas-works, is

probably the nearest approach to a universal fertilizer, of any artificial com-

pound brought into commerce, and might in most cases successfully replace
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will be still greater than in the first case. · If lime, magnesia, etc., were also 
wanting, the effects of the guano will be still more perceptible. 

431. When is Manure Most P1·ojitable ?-As a matter of course, the Ppplication 
of any kind of manure to land pa_ys best, when all the ingredients contained in 
the latter are immediately required by the soil. We do not want to expend 
money and labor in introducing into the soil, substances which, though useful 
in the end, will remain inert for years to come; tor so long as this is the case, 
we lose the interest on the capital which they represent. If our soil requires 
stimulation merely, i.e., the rendering available of nutriment it contains, while 
it is not deficient in any particular ingredient, then guano is too expensive to be 
used for the purpose; for we utilize only the ammonia it contains, while we pay 
for phosphoric acid, lime, magnesia, etc., besides. 

It is obvious, therefo:.:e, that in the case of two adjoining fields, originally 
pm;sessing the same soil, the application of guano may be profitable in one, 
while almost ineffectual in the other-according to the culture each one has 
re-ceived, and the length of time it may have been in cultivation. And what is 
true of guano, is equally so with reference to all other partial manures-i. e., 
such as do not contain in the proper quantities all the ingredients required by 
plants, but only one or ct few of these. Hence the great practical importance of 
the analysis of soils, as well as of the manures intended to improve them. 

432. Columbian Guano.-There is at present imported from South America,, 
under the appellation of u Columbian Guano," a substance very different from 
the Peruvian article; which consists chiefly of phosphate and carbonate of lime, 
but contains no ammonia or only traces of it. It may be used in the same cases 
as ground bones, or superphosphate of lime; it is not, however, as energetic in 
its action as the latter, being much less soluble. It has been attempted, and 
apparently with considerable success, to remedy this slowness of action by inter
mixture of. the finely ground mineral w!~h s~i'Tf!'ulant~, such as Per_uvian Guano 
or arnmonzacal salts.-Of the effects of a similar mixture (sold m commerce, 
at present, under the title of "Kettlewells Manipulated Guano" there have been 
very favorable reports. 

433. Superphosphate of Lime.-Of late years, the substance now generally 
known as SupMpho&phate of L ime has attracted the constantly increasing atten
tion of agriculturists. The material sold by this title is, essentially, a mixture 
in various proportions, of gypsum or sulphate of lime with the true phosphate; 
which is usually obtained by the action of sulphuric acid or oil of vitriol, on 
bones, or, latterly, on the article just described under the appellation of Colum-
bian Guano. · 

The important part which phosphoric acid plays in the vegetable economy, 
has already been dwelt upon (,Y365); it cannot, therefore, be surprising that its 
addition to the soil should in most cases prove highly beneficial. The energetic 
action of the commercial article just referred to is not, however, attributable 
alone of the few nutritive ingredients which it furnishes directly; this circum
stance alone pould not render it so generally beneficial, It is, over and beyond 
this, a powerful sti1nulant. A discussion of the mode of action of gypsum as 
such, will be found below (,Y436, ff.); that of the superphosphate of lime is 
quite analogous, for not only does it greedily absorb, and :fix in the soil, the 
ammonia of the air, but its powerful acid (phosphoric) undoubtedly exercises 
an energetic action on the undecomposed portions of the soil, the nutritive 
ingredients of which it liberates and renders available to vegetation. 

434. Its exclusive use is, therefore, necessarily exhaustive, in the end, of those 
ingredients which it does not furnish, and among these especially of potash, 
which must, therefore, in time be supplied to the soil from other sources, e. g., 
from ashes, greensand, etc. A mixture of the commercial superphosphate of 
lime, with natural greensand, and ammoniacal salts obtained from gas-works, is 
probably the nearest approach to a universal fertilizer, of any artificial com
pound brought into commerce, and might in most cases successfully replace 
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stable manure. Among artificial mixtures intended as universal manures, the

one known as "Mapes? Nitrogenized Superphosphate of Lime" has acquired

some reputation; and new compositions of a similar character are daily coming

forward.

The superphosphate of lime, as also bone-dust, is a specific manure for the

maintenance of pastures, inasmuch as the largest part of the ingredients with-

drawn from them by the stock is thus replaced. It is also specially recom-

mended as a top-dressing for the turnip crop.

435. Chilian Saltpetre; Common Saltâ€”Among the stimulants which may

sometimes be used with advantage, both by themselves and in addition to stable

manure or to the compost pile, we may mention Common Salt, and Chilian

Saltpetre or nitrate of soda. There are, probably, but few cases in which the

action of either of these substances can be attributed to the ingredients they sup-

ply directly; they act as solvents and decomposing agents, somewhat in the

manner of ammoniacal salts, and the farmer ought to understand distinctly, that

large crops resulting from the use of these substances, have been produced

entirely at the expense of his soil. Both salts, being but slightly absorbed by

the soil, are soon removed from it, to a great extent, by the drain waters (^f378).

436. Plaster of Paris, or Qypsum, which is brought into commerce for agri-

cultural purposes, under the title of "Land Plaster," occupies a prominent place

among stimulant manures. Its constituentsâ€”Lime and Sulphuric Acidâ€”are

themselves important nutritive ingredients, as belorc stated. Yet its supplying

these ingredients to the soil is but rarely the main cause of its favorable effect

upon crops. While exposed to the atmosphere in a moist soil, it undergoes a

chemical change, caused by the ammonia and carbonic acid contained in the

atmosphere, both of which it attracts and fixes in the soil, the result of the pro-

cess being the formation of carbonate of lime and sulphate of ammonia. Both

these substances are powerful stimulants, as has been explained above; and it

is they, and not the sulphate of lime originally applied to the soil, which often

produce the decided effects noticed after the application of this substance. Com-

bining as it does, the action of two important and powerful agents, one of which

is obtained gratis, as it were, from the atmosphere, it is used with great advan-

tage on clay or loam soils, not naturally strong, which have been temporarily

exhausted by severe cropping; serving very effectually the same purpose as

fallowing, besides enriching the soil by the ingredients it supplies. It is knowD,

however, to be ineffectual, and sometimes injurious, on acid soils (H"406)â€”for

reasons not perfectly understood. It is a special manure for clover, peas and

leguminous plants generally.

437. Quicklime and Cakbonate of Lime.â€”I have repeatedly mentioned the

mode of action of lime (1[368, ff.); I now resume the subject in connection with

some general remarks on the use of the calcareous marls of the State. I pre-

mise that in this respect, the only difference between the action of burnt and

unburt lime (the latter being the carbonate, or combination of the former with

carbonic acid), consists in the greater rapidity and energy of action in case of

the former as compared with the latter. Hence, a small amount of burnt

lime (provided it has not been allowed to become air-slaked (If310), will, when

properly diffused through the soil, exercise the same effect as a much larger

quantity of unburnt, or air-slaked lime.â€”The process of air-slaking consists

in a resumption of water and carbonic acid from the air by the lime; and is

therefore the reverse of burning, in which process the same acid is expelled.

438. Action of Lime.â€”I have already sufficiently alluded to the action of

lime as a stimulant of the soil, by rendering available to plants ingredients

heretofore inaccessible to them. Its office as an indispensable article of food to

vegetables has also been mentioned (,^368, ff). There are, however, several

other important purposes it may be made to serve, according to the necessities

of the soil; the chief among which are the following:

439. Firstly: It will correct the acidity of soils, which is usually the conse-
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stable manm'e. .Among artificial mixtures i~tended as universal manures, the 
one known as "Mapes' Nitrogenized Superphosphate of Lime" has acquired 
some reputation; and new .compositions of a similar character are daily coming 
forward. 

The superphosphate of lime, as also bone-dust, is a specific manure for the 
maintenance of pastures, inasmuch as the largest part of the ingredients with
drawn from them by the stock is thus replaced. It is also specially rtcom
mended as a top-dressing for the turnip crop. 

435. Chilian Saltpet1·e; Common Salt.-.A.mong the stimulants which may 
sometimes be used with advantage, both by themselves and in addition to stable 
manure or to the compost pile, we may mention Com,nwn Salt, and Ohilian 
Saltpet1·e or nitrate of soda. There are, probably, but few cases in which the 
actJOn of either of these substances can be attributed to the ingredients they sup
ply di1·ectly; they act as solvents and decomposing agents, somewhat in the 
manner of ammoniacal salts, and the farmer ought to understand distinctly, that 
large crops resulting from the use of these substances, have been produced 
entirely at the expense of his soil. Doth salts, being but slightly absorbed by 
the soil, are soon removed from it, to a great extent, by the drain waters ('1[378). 

436. Plaste1· of Pan's, or Gypsum, which is brought into commerce for agri
cultural purposes, under the title of "Land Plaster," occupies a prominent place 
among stimulant manures. lts constituents-Lime and Sulphuric Acid-are 
themselves important nutritive ingredients, as beJore stated. Yet its supplying 
these ingredients to the soil is but rarely the main cause of its fa-vorable effect 
upon crops. While expo~cJ to the atmosphere in a moist soil, it undergoes a 
chemical change, caused by the ammonia and carbonic acid contained in the 
atmosphere, both of which it attracts and fixes in the soil, the result of the pro
cess being the formation of carbonate of lime and sulphate of ammonia. Both 
these substances are powerful stimulaifts, as has been explained above; and it 
is they, and not the sulphate of lime orig1nally applied to the soil, which often 
produce the decided effects noticed after the application of this substance. Com
bining as it docs, the action of two important and powerful agents, one of which 
is obtained gratis, as it were, from the atmosphere, it is used with great advan
tage on clay or loam soils, not naturally strong, which have been temporarily 
exhausted by severe cropping; serving very effectually the same purpose as 
fallowing, besides enriching the soil by the in;.;redients it supplies. It is known, 
however, to be ineffectual, and sometimes injurious, on acid soils ('1[406)-for 
reasons not perfectly understood. It is a .pecial manure for clover, peas and 
leguminous plants generally. · 

437. QUicKLIME A!.'!D CAltnONATE OF LIME.-I have repeatedly mentioned the 
mode of action of lime ('lf368, ff.); I now resume the subject in connection with 
some general remarks on the use of the calcareous marls of the State. I pre
mise that in this respect, the only difference between the action of burnt and 
unhurt lime (the latter being the carbonate, or combination of the former with 
carbonic acid), consists in the greatei· rapidity and energy of action in case of 
the former as compared with the latter. Hence, a small amount of burnt 
lime (provided it bas not been allowed to become ai1·-slaked ('lf310), will, when 
properly diffused through the soil, exercise the same effect as a much larger 
quantity of unburnt, or air-slaked limc.-'l'he process of air-slaking consists 
in a 1·esumption of water and carbonic acid from the air by the lime ; and is 
therefore the reverse of buming, in which process the same acid is expelled. 

438 . .Action of Lime.-I have already sufficiently alluded to the action of 
lime as a stimulant of the soil, by rendering available to plants ingredients 
heretofore inaccessible to them. Its office as an indispensable article of food to 
vegetables has also been mentioned~ '1[368, ff.). There are, however, several 
other important purposes it may be made to sene, according to the necessities 
of the soil; the chief among which are the following: 

439. F irstly: Jt will correct the acidity of soils, which is psually the consc-
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quence of the decay of vegetable matter under water, or at least in very wet

localities, where moisture remains stagnant and the access of air is limited

(Tf406). It will be observed that the blackest of soils, when derived from a high,

or at least, a dry locality, will not sensibly color water filtered through it; the

decayed vegetable matter, or humus, they contain, is evidently not soluble, to

any sensible degree, in water. Such is the case, for instance, with prairie soils,

and all good bottom soils. On the other hand, the brown'tint imparted to stag-

nant water jn which vegetable matter decays, is familiar to every one.

440. The most striking example of this kind on the large scale, occurs in the

south-eastern counties of our State, especially those bordering on the G-uif of

Mexico. In the level and sandy pine lands of that region, from which the waters

drain slowly, percolating through the porous soil filled with the fine, fibrous

roots of a flora most peculiar and characteristic, the conditions above referred to

are amply fulfilled; hence the waters of the creeks and branches, though so trans-

parent as to cause to the uninitiated, unpleasant mistakes of judg-nent in regard

to depth, and allowing the angler every opportunity of watching the motions of

his game, are frequently so deeply tinged with brown, that a cupful of it on the

breakfast table might well deceive the eye, though not the taste, as to its precise

character. Almost all the grasses growing :n that region are of the tribes popu-

larly known as sour grassesâ€”not so much so, however, but that cattle will thrive

and do finely on the pasturage they afford. I have not learned whether any

peculiarity of taste is observable in the milk, and butter raised in the region;

but the flavor imparted to these products by the pasturage in the sea-coast

marshes, will hardly escape the notice of any one. The soil of these marshes,

too, is very sour, or acid, and their water deeply tinged with soluble vegetable

matters.

44:1. The analyses of the soils of these regions (which will be found under the

head of the "Sea-coast Counties") show that in proportion to other ingredients,

lime is particularly and unusually deficient in them. There can be no doubt

that the soils of the marshes, so far as they can be drained, and are not too

sandy or salty, can be effectually reclaimed and made subservient to agricultural

purposes, by drainage and the application of lime; and it is highly probable, that

the sowing broadcast of a small amount of burnt lime on the Pine Meadow

pastures, would make the sour grasses disappear, and give place to others better

suited to be the food of cattle generally. Ashes, likewise, produce similar effects

and may be used with advantage where they can be cheaply obtained. Lime

forms with most of the soluble vegetable acid contained in these brown waters,

insoluble compounds, and completely neutralizes its acidity.

442. It effects, moreover, another important change. It is found that soils

very rieh in humus, while they absorb and retain with avidity most of the

nutritive ingredients of plants (^[423), are incapable of retaining to any consid-

erable extent, Silica, whenever it is in that soluble condition in which it is

available to plants. Hence we find that in many soils very rich in vegetable

matter, the cereals, which require a great deal of silica, bring forth weakly stems,

incapable of supporting the weight of the ear. This defect is promptly correct-

ed by the application of lime, which at once gives the to soil the power of abstract-

ing from a solution every trace of soluble silica. From a number of instances

which have come under my observation, it would appear that the "running to

weed" of cotton in thrifty bottom soils, can be corrected to a considerable extent

by the same means (^"429).

443. Another important property of lime is to promote and quicken the decay

of vegetable matter, and by its presence, to insure its conversion into true,

healthful humus (IT406, 439). Hence the intensely black color possessed by

true prairie soils. In fact, an unusually dark tint in any soil, no matter whether

sandy or clayey, light or heavy, is a pretty certain indication of the presence of

a large amount of lime; and consequently, the planter may take it for granted

in such cases, that the further application of pure lime to his soil (but not that
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quence of the decay of vegetable matter under wttter, or at least in very wet 
localities, where moisture remains stagnant and the access of air is limited 
( ,-406 ). It will be observed that the blackest of soils, when derh·ed fro in a high, 
or at least, a dry locality, will not sensibly color water filtered through it; the 
decayed vegetable matter, or humus, they contain, is evidently not soluble, to 
any sensible degree, in water. Such is the case, for instance, with prairie soiLs, 
and all good bottom soils. On the other hand, the brown'tint imparted to stag
nant water in which vegetable matter decays, is familiar to every one. 

440. 'l'he most striking example of this kind on the large scale, occurs in the 
south-eastern counties of our State, especially those bordering on the Gulf of 
Mexico. In the level and sandy pine lands of that region, from which the waters 
drain slowly, percolating through the porous soil filled with the fine, fibrous 
roots of a flora most peculiar and characteristic, the conditions above referred to 
are amply fulfilled; hence the waters of the creeks and branches, though so trans
parent as to cause to the uninitiated, unpleasant mistakes of judg•nent in regard 
to depth, and allowing the angler every opportunity of watching the motions of 
his game, are frequently so d~eply tinged with brown, that a. cupful of it on the 
breakfast table might well deceive the eye, though not the ta.ste, as to its precise 
character. Almost all the grasses growing :n that region are of the tribes popu_ 
larly known as sow· gmsses-not so much so, however, but that cattle will thrive 
and do finely on the pasturage they afford. I have not learned whether any 
peculiarity of taste is observable in the milk. and butter raised in the region; 
but the flavor imparted to these products by the pasturage in the sea-coast 
marshes, will hardly escape the notice of any one. The soil. of these marshes, 
too, is very sour, or acid, and their water deeply tinged with soluble vegetable 
matters. 

441. The analyses of the soils of these regions (which will be found under the 
head of the "Sea-coa.st Counties") show that in proportion to other ingredients, 
lime is particularly and unusually deficient in them. There can be no doubt 
that the soils of the marshes, so far as they can be drained, and are not too 
sandy or salty, can be effectually reclaimed and made subservient to agricultural 
purposes, by drainage and the application of lime; and it is highly probable, that 
the sowing broadcast of a small amount of burnt lime on the Pine Meadow 
pastures, would make the sour grasses disappear, and give place to others better 
suited to be the food of cattle generally. Ashes, likewise, produce similar effects 
and may be used with advantage where they ran be cheaply obtained. Lime 
forms with most of the solul;# vegetable acid contained in these brown waters, 
insoluble compounds, and completely neutralizes its acidity. 

442. It effects, moreover, another important change. It is found that soils 
very rieh in humus, while they absorb and retain with avidity most of the 
nutritive ingredients of plants (~423), are incapable of retaining to any consid
erable extent, Silica, whenever it is in that soluble condition in which it is 
available to plants. Hence we find that in many soils very rich in vegetable 
matter, the cereals, which require a great deal of silica, bring forth weakly stems, 
incapable of supporting the weight of the ear. This defectis promptly correct
ed by the application of lime, which at once gives the to soil the power of abstract
ing from a solution every trace of soluble silica.. From a number of instances 
which have come under my observation, it would appear that the "running to 
weed" of cotton in thrifty bottom soils, can be corrected to a considerable extent 
by the same means (~429). 

443. Another important property of lime is to promote and quicl~en the decay 
cf vegetable rnatler, and by its presence, to insure its conversion into true, 
healthful humus (~406, 439). Hence the intensely black color possessed by 
true prairie soils. In fact, an unusually dark tint in any soil, no matter whether 
sandy or clayey, light or heavy, is a pretty certain indication of the presence of 
a. large amount of lime ; and consequently, the planter may take it for granted 
in such cases, that the further application of pure lime to his soil (but not that 
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of calcareous marls, containing other useful ingredients) would be quite super-

fluous and useless. It must be remembered, however, that the reverse is not

necessarily true, viz: that the light color of a soil is a sign of the absence of

lime; it is so only when at the same time, a copious supply of vegetable matter

is present in the soil.

In addition to the qualities just named, it has been observed that calcareous

soils are less subject, as a general, thing to injury by excess of wet, or drouth,

than land otherwise similarly constituted, but poor in lime. This may be

referable, to some extent, to the favorable influence of lime on the production of

humus, which, as mentioned before, is a safeguard against both these causes of

injury.

There are, however, over and above the points mentioned, a great many

special cases in which the application of lime to soils may serve as a correction,

or to fit it for special purposes of different kinds. Taking all this into consid-

eration, the importance to an agricultural State, of an abundant supply even of

pure lime in an available from, becomes obvious enough.

444. Difference between Lime and Marls.â€”With reference to the large majority

of the marls of this State, the case assumes yet another aspect, and that of the

highest importance. They are not merely mixtures of carbonate of lime with

clay (silicate of alumina), but they contain, besides, considerable amounts of

most or all tlie other ingredients required by plants, and foremost among these,

of Potash; also Soda, Magnesia, Phosphoric and Sulphuric Acids. When,

therefore, we apply these marls to land, we not only stimulate the latter, but we

add to its capital stock of fertility; and in a great many cases, we can thus fully

replace all the drain of nutritive matter which the increased activity of vegeta-

tion may withdraw. We can thus, in fact, sustain the fertility of our soil

without resorting to any other means than marling, and from time to time,

plowing down a green crop. For, knowing the composition of the crop

we have raised, and hence being able to calculate precisely how much of the

mineral nutriment of vegetables has been withdrawn from our field; knowing

also, the composition of the marl we may have at our command: we can return

to the soil all it has lost; and if we do so conscientiously, the soil will improve

in the course of time, instead of deteriorating, as is commonly the case. It is

not to be understood, by this, that this replacement will be made perfectly by

adding simply the amounts of marl which would be calculated, from the analysis

made, as corresponding to the loss sustained by the land in cropping; for only

a portion of the ingredients obtained in analysis can be considered in an availa-

ble condition, and we must therefore add a large excess over the calculated

amount. Yet we are thus enabled to proportion our dressings, in a great degree,

both to the quantity and quality of the ingredients withdrawn on one side, and

to be furnished on the other.

445. Different Condition of Ingredients in Soils and Marls.â€”In comparing

the analyses of some of the rich soils analyzed with those of the marls, it will

be seen that the former contain move potash, for instance, than some of the latter,

which are nevertheless recommended as fertilizers. The question may then be

asked, why, if it be profitable to apply these marls, it would not be equally so

to employ those soils in a similar manner?

The reason is, that in most soils the greater part of the nutritive ingredients

are in a condition in which they are not immediately available to plants, and

only become so by the long continued action of the atmosphere, or of stimulants;

whereas the marls usually contain their potash, for instance, in the state of

greensand grains, which very readily give it up to the roots of plants. Or, in

the case of clay marls in which greensand is not demonstrably present, the case

is still the same as when we apply a strong dressing of lime to soils rich in

potash, etc. We thus render available a considerable amount of nutritive

ingredients, in the course of a few years (1T368, ff.), by the powerful action of

lime on the undecomposed minerals of the soil. If such is the effect of lime
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of calcareous marls, containing other useful ingredients) would be quite super
fluous and useless. It must be remembered, however, that the reverse is not 
necessarily true, viz : that the light color of a soil is a sign of the absen.Je of 
lime ; it is so only wb_en at the same time, a copious supply of vegetable matter 
is present in the soil. 

In addition to the qualities just named, it bas been observed that calcareous 
soils are less subject, as a general, thing to injury by excess of wet, or drouth, 
than land otherwise similarly constituted, but poor in lime. This may be 
l'eferable, to some extent, to the favorable influence of lime on the production of 
humus, which, as mentioned before, is a mfeguard against both these causes of 
injury. 

There are, however, over and above the points mentioned, a great many 
special cases in which the application oflime to soils may serve as a correction, 
or to fit it for special purposes of different kinds. Taking all this into consid
eration, the importance to an agricultural State, of an abundant supply even of 
pure lime in an available from, becomes obvious enough. 

444. Difference between Lirne and Marls.-With reference to the large majority 
of the rnarls of this State, the case assumes yet another aspect, and that of the 
highest importance. They are not merely mixtures of carbonate of lime with 
clay (silicate of alumina), but they contain, besides, considerable amounts of 
rnost or all the other ing1·edienls 1·equirecl by plants, and foremost among these, 
of Potash ; also Soda, Magnesia, Phosphoric and Sulphuric Acids. When, 
therefore, we apply these marls to land, we not only st-imulate the latter, but we 
add to its capital stock of fertility ; and in a great many cases, we can thus fully 
replace all the drain of nutritive matter which the increased activity of vegeta
tion may withdraw. We can thus, in fact, sustain the fertility of our soil 
without resorting to any other means than marling, and from time to time, 
plowing down a green crop. For, knowing the composition of the crop 
we have raised, and hence being able to calculate. precisely how much of the 
mineral nutriment of vegetables bas been withdrawn from our field; knowing 
also, the composition of the marl we may have at our command : we can return 
to the soil all it has lost; and if we do so conscientiously, the soil will improve 
in the course of time, instead of deteriorating, as is commonly the case. It is 
not to be understood, by this, that this replacement will be made perfectly by 
adding simply the amounts of marl which would be calculated, from the analysis 
made, as corresponding to the loss sustained by the land in cropping ; for only 
a portion of the ingredients obtained in analysis can be considered in an availa
ble condition, and we must therefore add a large excess over the calculated 
amount. Yet we are thus enabled to proportion our dressings, in a great degree, 
both to the quantity and quality of the ingredients withdrawn on one side, and 
to be furnished on the other. 

445. Different Condition of Ingredi~nts in Soils ancl Marls.-In comparing 
the analyses of some of the rich soils analyzed with those of the marls, it will 
oo seen that the former contain more potash, for instance, than some ofthelatter, 
which are nevertheless recommended as fertilizers. The question may then be 
asked, why, if it be profitable to apply these marls, it would not be equally so 
to employ those soils in a similar manner ? 

The reason is, that in most soils the greater part of the nutritive ingredients 
are in a condition in which they are not immediately available to plants, and 
only become so by the long continued action of the atmosphere, or of stimulants ; 
whereas the marls usually contain their potash, for instance, in the state of 
greensand grains, which very readily give it up to the roots of plants. Or, in 
the case of clay marls in which greensand is not demonstrably present, the case 
is still the same as when we apply a strong dressing of lime to soils rich in 
potash, etc. We thus render available a considerable amount of nutritive 
ingredients, in the course of a few years ('[368, ff.), by the powerful action of 
lime on the undecomposed minerals of the soil. If such is the effect of lime 
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â™¦during the brief period in which we can observe its action, it is clear that in the

case of marls, where lime has been in action from times immemorial, the greater

part of the nutritive ingredients must be at once in an available condition. And

hence it is, that the comparatively small amount of potash and other useful

ingredients which, besides the lime, a dressing of marl introduces into our soil,

exercises such a powerful effect; for the greater part of them is at once ready

to serve as food for the vegetable economy, as in the case of stable manure.

446. Limited Duration of the Effects of Marling.â€”This consideration leads

as to understand also, the cause of a phenomenon which has caused many

discussions, and fruitless attempts at explanation, so long as marls were consid-

ered as owing their efficacy merely to the lime they contain. It was found that

the period during which the effects of a dressing of marl continued, was much

more limited than the slight waste of lime from the soil would justify; analysis,

moreover, proved an abundant supply of lime still to be present in the soil;

and nevertheless it appeared to have lost its efficacy.

A higher degree of accuracy in chemical analysis, which we have since

attained, has enabled us to detect in marls formerly regarded as purely limy,

â€¢others of the nutritive elements of plants, the presence of which had before

been overlooked. Their quantities, it is true, are sometimes extremely minute;

-but not more so than are the respective amounts of the ingredients withdrawn

from our fields by crops, when divided out over the whole surface and mass of

the soil; or those which, when furnished to the soil in the form of stable manure,

are well known to be eminently effective, because they are in a soluble condition.

If a dressing of 200 bushels per acre, of marl containing 40 per cent of lime,

and of a per cent, of potash, and the same amount of phosphoric acid, ceases

to be effective, (and therefore requires to be repeated) in the course of ten years,

as might be the case in practice; it is very plain that its want of efficacy cannot

be attributed to the slight diminution of the lime introduced, by the small

ramount which our crops (cotton or corn) have withdrawn. Not so, however,

with respect to potash and phosphoric acid; for in case of heavy cropping, the

amount of these substances contained in the crops would form a large percentage

of the whole quantity introduced in the marl, quite sufficient to explain the in-

â–  efficacy of the latter beyond the period stated.

447. Cases in point have been very commonly observed in the "Northeastern

Prairie Region" of our State. Some of the prairie soils in cultivation contain

from 5 to 15 per cent, of carbonate of lime; consequently they are not deficient

in that substance. Yet it is found, that a dressing of the bald prairie marl, or

Rotten Limestone, sensibly increases their productive capacity for several years

thereafterâ€”obviously not on account of the increase of the (already very large)

supply of lime in the soil. The analysis (IT 149) teaches us that the Rotten

Limestone contains, not only Carbonate of Lime, but also, one quarter of a per

cent. (0.248) of Potash, besides other important ingredients; which circumstance

explains, very simply, the cause of the phenomenon observed.

448. Classification of Makls.â€”Geologically, the calcareous marls of Missis-

sippi occupy, in the main, four different positions, viz:

I. Cretaceous marls, of the northeastern portion of the State, including the

greater portion of the counties of Tippah, Tishomingo, Pontotoc, Itawamba,

Chickasaw, Monroe, Ocktibbeha, Lowndes, Noxubee and Kemper (IT 140 to 146).

There is a great number of varieties of these marls, but they may on the whole

be distinguished into three classes, namely:

449. a. Greensand marls of the upper cretaceous formation or Ripley Group,

(128, ff.), occurring in Tippah, Pontotoc and N. Chickasaw, between the prairies

proper and the Post Oak Flatwoods (1143 to 146). They are generally of a sandy

character, sometimes largely mixed with scales of mica (popularly termed

isinglass), and of a bluish or greenish-gray tint The earthy and loose varieties,

which are easily worked with the spade or mattock, contain from 10 to 20, on

an average, 15 per cent, of carbonate of lime, and form one half to one per cent.
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<luring the brief period in which we can observe "its action, it is clear that in the 
ease of mads, where lime has been in action from times immemorial, the greater 
part of the nutritive ingredients must be at once in an available condition. And 
hence it is, that ·the comparatively small amount of potash and other useful 
ingredients which, besides the lime, a dressing of marl introduces into our soil, 
exercises such a powerful effect ; for the greater part of them is at once ready 
to serve as food for the vegetable economy, as in the case of stable manure. 

446. Limited Duration of the E.fects of Marling.-This consideration leads 
us to understand also, the cause of a phenomenon which has· caused many 
discussions, and fruitless attempts at explanation, so long as marls were consid
ered as owing their efficacy merely to the lime they contain. It was found that 
the period during which the effects of a dressing of marl continued, was much 
more limited than the slight waste of lime from the soil would Justify ; analysis, 
moreover, proved an abundant supply of lime still to be present in the soil; 
:and nevertheless it appeared to have lost its efficacy . 

.A higher degree of accuracy in chemical analysis, which we have since 
attained, bas enabled us to detect in marls formerly regarded as purely limy, 
·others of the nutritive elements of plants, the presence of which had before 
been overlooked. Their quantities, it is true, are sometimes extremely minute; 
-but not more so than are the respective amounts of the ingredients withdrawn 
from our fields by crops, when divided out over the whole surface and mass of 
the soil ; or those which, when furnished to the soil in the form of stable manure, 
are well known to be eminently effective, because they are in a soluble condition. 

If a dressing of 200 bushels per acre, of marl containing 40 per cent of lime, 
and ?4 of a per cent. of potash, and the same amount of phosphoric acid, ceases 
to be effective, (and therefore requires to be repeated) in the course of ten years, 
.as might be the case in practice ; it is very plain that its want of efficacy cannot 
be attributed to the slight diminution of the lime introduced, by the small 
:amount which our crops (cotton or corn) have withdrawn. Not so, however, 
with respect to potash and phosphoric acid ; for in case of heavy cropping, the 
amount of the.se substances contained in the crops would form a large percentage 
·of the whole quantity introduced in the marl, quite sufficient to explain the in-
·efficacy of the latter beyond the period stated. . 

447. Cases in point have been very commonly observed in the "Northeastern 
Prairie Region" of our State. Some of the prairie soils in cultivation contain 
from 5 to 15 per cent. of carbonate of lime ; consequently they are not deficient 
:in that substance. Yet it is found, that a dressing of the bald prairie marl, or 
Rotten Limestone, sensibly increases their productive capacity for several years 
thereafter-obviously not on account of the increase of the (already very large) 
supply of lime iri the soil. The analysis ('lfl49) teaches us that the Rotten 
Limestone contains, not only Carbonate of Lime, but also, one quarter of a per 
cent. (0.248) of Potash, besides other important ingredients; which circumstance 
explains, very simply, the cause of the phenomenon observed. 

448. CLASSIFICATION OF MARLs.-Geologically, the calcareous marls of Missis
sippi occupy, in the main, four different positions, viz : 

·I: OretacemtS marls, of the northeastern portion of the State, including the 
greater portion of the counties ot Tippah, Tishomingo, Pontotoc, Itawamba, 
Chickasaw, Monroe, Ocktibbeha, Lowndes, N oxubee and Kemper ('lfl40 to 146). 
There is a great number of varieties of these marls, but they may on the whole 
be distinguished into three classes, namely: 

449. a. Greensand marls of the upper cretaceous formation or Ripley Group, 
(128, ff. ), occurring in Tippah, Pontotoc and N. Chickasaw, between the prairies 
proper and the Post Oak Flatwoods ('[143 to 146). They are generally of a sandy 
eharacter, sometimes largely mixed with scales of mica (popularly termed 
isinglass), and of a bluish or greenish-gray tint. The earthy and loose varieties, 
which are easily worked with the spade or mattock, contain from 10 to 20, on 

:an average, 15 per cent. of carbonate of lime, and form one half to one per cent. 
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of potash, owing to grains of greensand scattered through the mass. Such are

the marls at Ruckersville, at Braddock's, at Ripley, and at Col. M. Berry's; also*

on Dry Creek, and on the E. fork of the Hatchie, in Tippah ; those cropping out

on the banks of King's Creek, Okonatyhatchie, and on the western slope of the

Pontotoc Ridge generally, down to its termination in Chickasaw county, between;

the heads of the Houlka and Chuckatonche (if144). Near their western limit,

skirting the Flatwoods, they are often associated with (usually oTerlaid by)

ledges of sandy limestone, which at times appeal's compact and solid, and then

furnishes good lime for building purposes (If 151); at others, being unequally

impregnated with lime in its different portions, assumes the character of "bored"

or "horsebone" limestone. Like the marls, this limestone is often very rich in

greensand grains (if 153). It is a soft variety of this limestone, frequently

associated with a heavy, gray, clay marl, which forms the bald hilltops on the

Pontotoc Ridge.

450. c. Clay marls of the Rotten Limestone character and age, ("[[141);:.

passing into the Rotten Limestone by insensible gradations, and containing from

20 to 85 per cent, of carbonate of lime. Their admixture consists prevalently

of clay, instead of sand, as in those before described.

On an average they are poorer in potash than the greensand marls, although

the Houston marl still contains near % of a per., cent (IT 141); while the

Okalona Rotten Limestone contains only one quarter of a.per cent, (if 149).

The marls of Tishomingo and western Itawamba (at Richmond, and on Old

Town Creek) ; and that of Chiwapa, Coonewa and Tallabinela Creeks, in easterly

Pontotoc, belong to this class.

451. c. Greenish sands, very micaceous, of the lower Rotten Limestone (or-

Tombigbee Sand) age (if 140), occurring in Monroe and Lowndes counties, on

the Tombigbee and some of its western tributaries. Thus at Aberdeen (if 113),

Barton (lfl07), Waverley, Plymouth Bluff, and Columbus (lfll4).â€”Of these-

materials, only one specimen has as yet been analyzed, viz : that from Waverley

Bluff, which gives only between two and three per cent, of carbonate of lime,,

and a very small amount of potash (if 140); so that its use as a manure would

hardly pay for the hauling. The material occurring at Plymouth and Barton^

Bluffs, however, is evidently richer in lime, and may prove valuable.

452. II. Marine tertiary marls, occupying a belt extending across the State in a

W. N. W. direction, from the Mississippi, at Vicksburg, to the Alabama line;

represented, on the map, by the several shades of blue, and bluish-gray. These

marls are scarcely less various in their character than those of the cretaceous

formation, to which they bear a great general resemblance. The tertiary

greensand marls are on the whole distinguishable at once by the want of mica,

from those of a similar general aspect derived from the northeastern or cretaceous

marl region; while the white tertiary marls, corresponding in aspect to the

Rotten Limestone, are distinguished by their granular or crystalline texture,.

and their yellowish (instead of bluish) tint when freshly dug.

They are on an average richer in lime and potash than those of the first class,

containing from 50 to 95 per cent, of carbonate of lime, from % to \% (as far as

known) per cent, of potash, from 1 to 3 per cent, of magnesia, and J4 to % per â€¢

cent, of phosphoric acid.

453. Greensand marls occur more or less in all of the three stages of the

marine Tertiary (see Geological Report, 1f277).

Almost always, however, they are accompanied by the white marls, and cannot

therefore be as distinctly circumscribed in their limits as in the case of the â€¢

cretaceous formation. They are generally rather sandy, as compared with the

white marls; some of which, as those of Madison and N. Hinds counties, are

very clayey, with but a slight admixture of sand; in other cases (as near

Brandon, if285; in S. Jasper, and Wayne, If294), are almost entirely

composed of granular carbonate of lime, often passing imperceptibly into hard,,

limestone; and at other times, as imperceptibly into greensand marls, e. g. at
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of potash, owing to grains of greensand scattered through the mass. Such are 
the marls at Ruckersville, at Braddock's, at Ripley, and at Col. M. Berry's ; also· 
on Dry Creek, and on the E. fork of the Hatchie, in 'l'ippah ; those cropping out. 
on the banks of King's Creek, Okonatyh~tchie, and on the western slope of the 
Pontotoc Ridge generally, down to its termination in Chickasaw county, betweellJ 
the heads of the Houlka and Chuckatonche (1fl44:). Xca.rtheir western limit, 
skirting the :Flatwoods, they are often associated with (usually overlaid by) 
ledges of sandy limestone, which at times appears compact and solid, and then 
furnishes good lime for building purposes ( 1fl51) ; at others, being unequally 
impregnated with lime in its different portions, assumes the character of "bored" 
or "horsebone" limestone. Like the marls,·this limestone is often very rich in 
greensand grains (11"153). lt is a soft variety of this limestone, frequently 
associated with a heavy, gray, clay marl, which forms the lmld hilltops on the 
Pontotoc Ridge. · 

450. c. Clay ?na1·ls of the llottcn Limestone character and age, (,fl4l) ;. 
passing into the Rotten Liinestone by insensible gradations, and containing from 
20 to 85 per cent. of carbonate of lime. Their admixture consists preYalently 
·of clay, instead of sand, as in those before described. 

On an average they are poorer in potash than the greensand marls, although 
the Houston marl still contains near J-4' of a PEll', cent (~141) ; while the 
Dkalona Rotten Limestone contains only one quarter of a. per cent. (~149). 
The marls of Tishomingo and western Itawamba (at Richmond, and on Old 
Town Creek) ; and that of Chiwapa, Coonewa and Tallabinela Creeks, in eastenl, 
Pontotoc, belong to this class. 

451. c. Greenish sands, very micaceous, of the lower llotten Limestone (or · 
Tombigbee Sand) age (1fl40), occurring in Monroe and Lowndes counties, on 
the Tombigbee and some of its western tributaries. Thus at .Aberdeen (~113), 
Barton (~107), Waverley, Plymouth Bluff, and Columbus (11"114).-'--0f these· 
materials, only one specimen has as yet been analyzed, viz : that from ·waverley 
Bluff, which gives only between two and three per cent. of carbonate of lime, 
and a very small amount of potash (11"140); so that its use as a manure would 
hardly pay for the hauling. The material occurring at Plymouth and Barton, 
Bluffs, however, is evidently richer in lime, and may prove valuable. 

452. II. Man·ne tertiary marls, occupying a belt extending across the State in a 
W. N. W. direction, from the Mississippi, at Vicksburg, to the .Alabama line; 
represented, on the map, by the several shades of blue, and bluish-gray. These 
marls are scarcely less various in their character than those of the cretaceous 
formation, to which they bear a great general resemblance. 1'he tertiary 
greensand marls are on the whole distinguishable at once by the want of mica, 
from those of a similar general aspect derived from the northeastern or cretaceous. 
marl region; while the :white tertiary marls, corresponding in aspect to the 
Rotten Limestone, are distinguished by their granular or crystalline texture,. 
and their yellowish (instead of bluish) tint when freshly dug. 

They are on an average richer in lime and potash than those of the first class, 
containing from 50 to 95 per cent. of carbonate of lime, from J.4 to 1% (as far as 
known) per cent. of potash, from 1 to 3 per cent. of magnesia, and ~4' to 76 per· 
cent. of phosphoric acid. 

453. G1·eensancl rnarls occur more or less in all of the three stages of the 
marine Tertiary (see Geological Report, ~277). 

Almost always, however, they are accompanied by the white marls, and cannot 
therefore be as distinctly circumscribed in their limits as in tho case of the · 
cretaceous formation. They are generally rather sandy, as compared with the 
wltite marls; some of which, as those of Madison and N. Hinds counties, are· 
very clayey, with but a slight admixture of sand ; in other cases (as near · 
Brandon, "11"285; in S. Jasper, and N. Wayne, ~294), are almost entirely 
composed of granular carbonate of lime, often passing imperceptibly into hard .. 
limestone ; and at other times, as imperceptibly into greensand marls, e. g. at 
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Vicksburg (1220, 278), Byram Station (Â«tf280), Failing Creek (1T218, 290), and

numerous other localities.

454 As in the case of the cretaceous marls, the green and blue marls of the

Tertiary are, as a general thing, richer in potash and poorer in lime, than the

white marls. The former are therefore to be considered rather more in the

light of true manures, the latter, rather as stimulants. None of them, howeverr

are entirely void of potash; the white marls of Rankin and Hinds counties

average from two-tenths to five-tenths of a per cent, while the greensand marls

usually range between % and 1% per cent, of the same substance.* (For

analyses of these marls, see Geological Report, 1T278, 280, 282, 283, 285, 202).

As for the yellowish-white or gray clay marls of Madison and N. Hinds, such as

are common on the road from Jackson to Canton (Â«I[281), no complete analyses

showing their character and quality have as yet been made (for partial analyses

see 1T283). There is no doubt, however, that if judiciously selected, they wilt

be of great service on the yellow loam lands of the counties mentioned.

455. III. Clay Marls of the upper, fresh-(or bracJcish-) water Tertiary, or Grand

Gulf Group (1T230, ff.) of South Mississippi. They are found interspersed in

patches, sometimes of very limited extent, in the beds of gray, green and blue

clays which occur, alternating with sandstone ledges, in the whole region S. of

that which furnishes the marls described under No. 2; or south of a scolloped

line extending from Grand Gulf, via Clinton, Brandon and Raleigh to Winches-

ter, in Wayne county, and thence into Alabama (see map, and ^296 to 302).

The materials of this formation appear to be very generally rich both in#

Magnesia and Potash (^"231), although the eye cannot detect in them any

grains of greensand. The analyses thus far made (IT296, 300, 302) show from*

one to two per cent, of Magnesia, seven-tenths to one-fourth per cent, of Potash;

and from 1 % to 22 per cent, of Carbonate of Lime; not, however, any large-

amount of Phosphoric and Sulphuric acids. Their most usual character is that

of heavy, gray or bluish clays, which, when rich in lime, contain irregular veins,

nests or layers of white Salcareous concretions, which when wet, are sometimes-

quite soft and friable; but so far as my observations reach, contain traces only

of fossilsâ€”no distinct shells, as do the marls of the other formations.

There occur also, in this formation, materials not sufficiently calcareous tc-

claim the name of marls proper, yet still likely to prove useful as fertilizers

when conveniently situated. Concerning these, as well as the localities of

occurrence of the clay marls mentioned, see Geological Report. 1f295, 203.

456. The deposits of disintegrated shells imbedded in black clay, sometimes

found on the streams of the Coast (IT248, 249), have not as yet been saticfacto

rily examined. Particulars concerning them will be found in the place above-

referred to, as well as under the head of the Sea-Coast Counties.

457. IY. Fresh water marls, of more modern age than the Tertiary.

Among these may be classed the calcareous silt or loam which forms the mam

body of the hills of the Southern River Counties; and under the latter head will

be found an analysis, as well as a full discussion of the merits of this material.

Limited deposits of a character not unlike the above, are sometimes found in*

the sites of lakes in the Mississippi bottom, as described by Prof. Wailes (First

Report, p. 231), under the head of "Lake Marl." Being unacquainted with the-

mode and extent of occurrence, as well as with the composition of this material,.

I have nothing to add to what is said in the passage referred to.

458. Marling.â€”As to the mode of applying the marls just described, little-

need be added to the general rules already given (see also under the head of"

Agricultural Chemistry, what is said concerning the use of lime, H368, ff.)

*It may be necessary in this connection to call attention to the fact that the

analyses of New Jersey greensand, which show it to contain ten per cent, of"

potash (as is frequently quoted), refer, not to the whole, average mass of materi-

als which is used in practice, but to the picked, pure grains of greensand proper

(glauconite).
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Vicksburg (~220, 27S), Byram Station (,-r280), Falling Creek (~218, 290), and. 
numerous other localities. 

454. .As in the case of the cretaceous marls, the green and blue marls of the· 
Tertiary are, as a general thing, richer in potash and poorer in lime, than the· 
white marls. The former are therefore to be considered rather more in the 
light of true manures, the latter, rather as stimulants. None of them, however,.. 
are entirely void of potash ; the white marls of Rankin and Hinds counties 
average from two-tenths to five-tenths of a per cent. while the greensand marls 
usually range between %: and 1Ji per cent. of the same substance.* (For 
analyses of these marls, see Geological Report, ,-r278, 280, 282, 283, 285, 202). 
As for the yellowish-white or gray clay marls of Madison and N. Hinds, such as. 
are common on the road from Jackson to Canton ( ~281 ), no complete analyses 
showing their character and quality have as yet been made (for partial analyses 
see ~283). 'l'here is no doubt, however, that if judiciously selected, they will 
be of great service on the yellow loam lands of the counties mentioned. 

455. III. Clay 1lfa1·l.s of the upper, fi'esh-(or brackish-) water Tertiary, or Grand 
Gulf Group (~230, ff.) of South Mississippi. They are found interspersed in. 
patches, sometimes of very limited extent, in the beds of gray, green and blue 
clays which occur, alternating with sandstone ledges, in the whole region S. of 
that whichfurnishes the marls described under No. 2 ; or south of a scalloped 
line extending from Grand Gulf, v£a Clinton, Brandon and Raleigh to 'Winches
ter, in Wayne county, and thence into .Alabama (see map, and ~~96 to 302). 

The materials of this formation appear to be very generally rich both in· 
Magnesia and Potash ( ~231 ), although the eye cannot detect jn them any 
grains of greensand. The analyses thus far made ( '![296, 300, 302) show from 
one to two per cent. of Magne.sia, seven-tenths to one-fourth per cent. of Potash;
and from 1 ~ to 22 per cent. of Car· bonate of Lime ; not, however, any large· 
amount of Phosphoric and Sulphuric acids. Their most usual character is that 
of heavy, gray or bluish clays, which, when rich in lime, contain irregular veins, 
nests or layers of white l!!tlcareous concretions, which when wet, are sometime& 
quite soft and friable ; but so far as my observations reach, contain traces only 
of fossils-no distinct shells, as do the marls of the other formations. 

There occur also, in this formation, materials not sufficiently calcareous to
claim the name of m~rls proper, yet still likely to prove useful as fertilizers 
when conveniently situated. Concerning these, as well as the localities of 
occurrence of the clay marls mentioned, see Geological Report. ~295, 203. 

456. The deposits of disintegrated shells imbedded in black clay, sometimes 
found on the streams of the Coast (~248, 249), have not as yet been saticfacto 
rily examined. Particulars concerning them will be found in the place above
referred to, as well as under the head of the Sea-Coa.st Counties. 

457. IV. Fresh water mads, of more modern age than the Tertiary. 
Among these may be classed the calcareous silt or loam which forms the main

body of the hills of the Southern River Counties; and under the latter head will 
be found an analysis, as well as a full discu~sion of the merits of this material. 

Limited deposits of a character not unlike the above, are sometimes found in:. 
the sites of lakes in the Mississippi bottDm, as described by Prof. Wailes (First 
Report, p. 231), under the head of "Lake Marl." Being unacquainted with the· 
mode and extent of occurrence, as well as with the composition of this material,. 
I have nothing to add to what is said in the passage referred to. 

458. MARLING.-'-.As to the mode of applying the marls just described, little· 
need be added to the general rule·s already given (see also under the head o! 
Agricultural Chemistry, what is said concerning the use of lime, ~368, ff.) 

· *It may be necessary in this connection to call attention to the fact that the 
analyses of New Jersey greensand, which show it to contain ten per cent. or
potash (as is frequently quoted), refer, not to the whole, average mass of materi
als which is used in practice, but to the picked, pzwe grains of green.sand proper 
(glauconite). 
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They ought to be scattered broadcast, as a general improvement of the land, not

in the drill; and whenever practicable, they ought be to used in conjunction with

vegetable matter.

The very precept of broadcast scattering, necessarily involves the condition,

that the material should be in a certain state of comminution; not in Mocks or

lumps, such as it may form immediately after digging from the pit. In most

cases, exposure to a few rains with dry spells intervening, will cause the

material to crumble sufficiently for all purposes. It is only the white marls of

the Tertiary, which sometimes resist this treatment, and require to be poundedâ€”

which is rarely, however, an operation of any difficulty. Generally, the marl

may be hauled to the field as it comes from the pit; being thrown from the

carts in small piles, it will be in a favorable condition to be acted on by the

weather, especially in winter; it may then be scattered, and turned under by

the first plowing, in spring.

459. With most of the bluish marls, this preliminary exposure becomes a

matter of great importance, and olten of necessity, on account of their fre-

quently containing small amounts of iron pyrites. This mineral, by the action

of the atmosphere, is transformed into green vitriol or copperas (^258), and as

such, would, for the time being, prove highly noxious to plantsâ€”causing "dead

spots" wherever a crystal or lump of the mineral thus decays. In the presence

of a plentiful supply of lime (with due access of air), however, the copperas

would be rapidly transformed into gypsum or plaster, and inert peroxide of iron;

thus adding a useful ingredient to the components of the marl. This renders

the previous exposure or weathering of the marls, doubly important.

460* As to the quantity of marl to be used, so much depends on circum-

stances, that it is difficult to give any general rules in regard to it. On heavy

clay lands, and such as contain a large supply of vegetable matter, "over-

dressing" will not readily come to pass. Dressings of 300 bushels per acre, of

marls containing 40 per cent, of carbonate of lime (apd proportionally less of

those containing a higher percentage) are quoted by Mr. EuflBn, in his "Essay

on Calcareous Manures/' as being unobjectionable on soils moderately heavy,

while on very heavy land, dressings of 500 to 600 bushels was no overdose.

Within these limits, a little more or less, the duration of the effect of marling

will be approximately proportionate to the quantity employed. That is to say,

if the perceptible effect of a dressing of 300 bushels will last fifteen years, that

of one hundred will last about five. This, of course, is only very approxi-

mately true; in the example just quoted, for instance, the effect of the 100

bushels would not be quite as prominent at any time, as that of the 300, and

would, therefore, be likely to last longer in proportion.â€”Every individual must

judge for himself, whether it is more profitable for him to apply a heavy dressing

at once, or lighter dressings in more rapid succession.

4602 Overdressing with Marl.â€”On sandy lands, poor in vegetable matter,

overdressing happens more easily, and must be guarded against. If at all

practicable, the marls ought to be composted, or at least applied conjointly with,

vegetable matter of some kind; most conveniently, in many cases, by being

turned under with green crops.

The effects on a corn crop, of overdressing with calcareous marls, is described

by Mr. Ruffin to consist in the paling, yellowing and final drying up, of the

young plant, during the months of May and June; a phenomenon very similar,

apparently, to what we see in the "salty spots" of Hinds and Rankin counties.

Stable manure, or decaying vegetable matter, is stated by him to be an

effectual remedy; even as, if applied from the outset, it is a certain preventive.*

*As it would not come within the province of the present Eeport, to give this

subject a discussion as special as might be desirable and proper in the Final

Report, I would refer those who intend to practice marling on a large scale, to

the work of Mr. Kuffin, above quoted, which contains a vast amount of useful

practical rules and information on this subject.
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They ought t0 be scattered broad<:ast, as a geneml improv~ment of the land, not 
in the drill; and whenever practicable, they ought b'e to used in conjunctio11 with 
vegetable matter. -. _ 

The very precept of broadcast scattering, necessarily involves the condition, 
that the material should be in a certain state of comminution ; not in block~ or 
lumps, such as it may form immediately after digging from the pit. In most 
cases, exposure to a few rains with dry spells intervening, will ~use the 
material to crumble sufficiently for all purposes. It is onJy the white marls of 
the Tertiary, which sometimes resist this treatment, and require to be pounded
which is rarely, however, an operation of any difficulty. Generally, the marl 
may be hauled to the field as it comes from the pit ; being thrown from the 
carts in small piles, it will be in a fa-vorable condition to be acted on by the 
weather, especially in winter; it may then be scattered, and turned under by 
the first plowing, in spring. 

459. With most of the bluish marls, this preliminary exposure becomes a 
matter of great importance, and often of necessity, on account of their fre
quently containing small amounts of iron pyrites. This mineral, by the action 
of the atmosphere, is transformed into green vitriol or copperas (~258), and as 
such, would, for the time being, prove highly noxious to plants-causing " dead 
spots" wherever a crystal or lump of the mineral thus decays. In the presence 
of a plentiful supply of lime (with due access of air), however, the copperas 
would be rapidly transformed into gypsum or plaster, and inert peroxide of iron ; 
thus adding a useful ingredient to the components of the marl. 'l'his renders 
the previous exposure or weathering of the marls, doubly important. 

4601 .As to the quantity of marl to be used, so much depends on circum
stances, that it is difficult to give any general rules in regard to it. On heavy 
clay lands, and such as contalli a large supply of vegetable matter, "over
dressing" will not readily come to pass. Dressings of 300 bushels per acre, of 
marls containing 40 per cent. of carbonate of lime (~d proportionally less of 
those containing a higher percentage) are quoted by Mr. Ruffin, in his "Essay 
on Calcareous Manures,'' as being unobjectionable on soils moderately heavy, 
while on very heavy land, dressings of 500 to 600 bushels was no overdose. 
Within these limits, a little more or less, the durat-ion of the effect of marling 
will be approximately proportionate to the quantity employed. That is to say, 
if the perceptible effect of a dressing of 300 bushels will last fifteen years, that 
of one hundred will last about five. This, of course, is only very approxi
mately true ; in the example just quoted, for instance, the effect of the 100 
bushels would not be quite as prominent at any time, as that of the 300, and 
would, therefore, be likely to last longer in proportion.-Every individual must 
judge for himself, whether it is more profitable for him to apply a heavy dressing 
at once, or lighter dressings in more rapid succession. 

4602 Overdressing with Ma1·l.-On sandy lands, poor in vegetable matter, 
overdressing happens more easily, and must be guarded against. If at all 
practicable, the marls ought to be composted, or at least applied conjointly with, 
vegetable matter of some kind ; most conveniently, in many cases, by being 
turned under with green crops. 

The effects on a corn crop, of overdressing with calcareous marls, is described 
by Mr. Ruffin to consist in the paling, yellowing and final drying up, of the 
young plant, during the months of 'May and June ; a phenomenon very similar, 
apparently, to what we see in the "salty spots" of Hinds and Rankin counties. 

Stable manure, or decaying vegetable matter, is stated by him to he an 
effectual remedy ; even as, if applied from the outset, it is a c_ertain preventive.* 

*As it would not come within the province of the present Report, to give this 
subject a discussion as special as might be desirable and proper in the Final 
Report, I would refer those who intend to practice marling on a large seal~, to 
the work of Mr. Ruffin, above quoted, which contains a vast amount of useful 
practical rules and information on this subject. 
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4:61. Effects of Marling on Healthâ€”Disinfecting Action.â€”Over and above

the favorable effects of liming or marling on the productiveness of soils, another

important result is often experienced in districts where marling has been

practiced on the large scale, viz: the improvement of the general health of the

region, especially where the soils were acid and ill drained. This effect on the

large scale may be understood in some measure, when we recollect the disin-

fecting and deodorizing powers possessed by burnt limeâ€”frequently used for that

purpose in sewers, cesspools, hospitals, etc. The effect m this respect, of marls,

or carbonate of lime, is, of course, less energetic than that of burnt lime, but it

exists none the less, and the general use of our marls for these purposes, would

not be among the least benefits conferred by them on the population.

With these materials .at hand, there is little excuse for pestiferous privies, and

offensive offal or manure. If the addition of lime or marl cannot in all cases

obviate offensive odors,_Jt can at least deprive them of their most noxious

components; while in the case of manure piles, the value of the material is

greatly enhanced by the addition of calcareous materials (see below).

462. Oypseous Marls.â€”This class of marls, which contains the sulpliate of

lime instead of the carbonate, or sometimes both, is of frequent occurrence in

some parts of the southern marl region, and is found, more or less, from the

northern line of that region to within a few miles of the sea-coast. Notwith-

standing this large range of occurrence, however, the amount of available

gypseous marls found in the State is much smaller than that of the "calcareous"

class. Not only are its deposits more limited, but the beds frequently consist

of heavy, gray clays, with only here and there a large lump of gypsum; so that

it would be equally impracticable to make use of the gypsum without, as with

the accompanying matrix of inert clay. Specialities concerning some of these

marls will be found in the places referred to in IT3032 , as well as in the

Special Part, under the head of the "Central Prairie Begion."

In general, the same r<ules which apply to the use of gypsum, as a manure,

will hold true in the case of gypseous marls; unless indeed, analysis should

show them to contain other ingredients which could essentially modify their

action.

463. Stable Mandbeâ€”Composting.â€”All the manures heretofore dis-

cussed, are more or less partial in their action; supply ing only one, or a few, of

the necessary constituents of a good soil, or stimulating it into a temporary

increase of productiveness. The manure of manures, which by itself alone

supplies all the ingredients necessary to insure permanent and active fertility, is

that derived from the excrements, both solid and fluid, of animals, which, in its

usual mixture with straw or other materials which may have been used as

litter, is known as stable, barnyard, or farmyard manure; and the same holds

good, in a still higher degree, of night-soil and the preparations derived from it,

such as poudrette.

464. The pre-eminence of stable manure in this respect cannot be surprising,

when we consider its origin, in connection with the principles laid down in the

preceding pages. The solid excrements carry with them the greater portion of

the mineral matters contained in the food of the animal; and such parts of

these as have been temporarily retained by the animal system, at last pass off

likewise in the urine, in the regular course of the change of substance, which is

constantly taking place in the animal economy. All the food consumed by

animals, is derived, directly or indirectly, from plants; in the excrements of

animals, therefore, we must find the indestructible matter which, having been

originally derived from the soil, will renew its fertility when returned to it;

particularly when connected, as in this case, with abundance of ammoniacal salts

(formed by the decay of animal matter), and vegetable matter which has passed

through the body without essential change. The mineral ingredients of stable

manure, as a general thing, are in an easily soluble, highly available condition,

and all the facilities required for their rapid transfer to the vegetable organism,
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4:61. Effects oj Marling on Health-Disinfecting .Action.-Over and above 
the favorable effects of liming or marling on the productiveness of soils, another 
important result is often experienced in districts where marling has been 
practiced on the large scale, viz : the improvement of the general healt'l. of the 
region, especially where the soils were acid and ill drained. This effect on the 
large scale may be understood in some measure, when we recollect the disin
fecting and deodorizing powers possessed by burnt lime-frequently used for that 
purpose in sewers, cesspools, hospitals, etc. The effect m this respect, of marls, 
or carbonate of lime, is, of course, less energetic than that of burnt lime, but it 
exists none the less, and the general use of our marls for these purposes, would 
not be among the least benefits conferred by them on the population. 

With these materials.at hand; there is little excuse for pestiferous privies, and 
offensive offal or manure. If the addition of lime or marl cannot in all cases 
obviate offensive odors,._it can at least deprive them of their most noxious 
components ; while in the case of manure piles, the value of the material is 
greatly enhanced by the addition of calcareous materials (see below). 

462. Gypseous 1lfa?·ls.-This class of marls, which contains the sulphate of 
lime instead of the carbonate, or sometimes both, is of frequent occurrence in 
some parts of the southern marl region, and is found, more or less, from the 
northern line of that region to within a few miles of the sea-coast. Notwith
standing this large range of oc~urrence, however, the amount of available 
gypseous marls found in the State is much smaller than that of the "calcareous" 
class. Not only are its deposits more limited, but the beds frequently consist 
of heavy, gray clays, with only here and there a large lump of gypsum ; so that . 
it would be equally impracticable to make use of the gypsum without, as with 
the accompanying matrix of inert clay. Specialities concerning some of these 
marls will be found in the places referred · to in ~303 2 , as well as in the 
Special Part, under the head of the " Central Prairie Region." 

In general, the same r<Ules which apply to the use of gypsum, as a manure, 
will hold true in the case of gypseous marls ; unless indeed, analysis should 
show them to contain·other ingredients which could essentially modify their 
action. 

463. STABLE M.ANUB.E-COMPOSTING.-All the manures heretofore dis
cussed, are more or less partial in their action ; supplying only one, or a few, of 
the necessary constituents of a good sQil, or stimulating it into a temporary 
increase of productiveness. The manure of manures, which by itself alone 
supplies all the ingredients necessary to insure permanent and active fertility, is 
that derived from the excrements, both solid and fluid; of animals, which, in its 
usual mixture with straw or other materials which may have been used as 
litter, is known as stable, barnyard, or farmyard manure ; and the same holds 
good, in a still higher d~gree; of night-soil and the preparations derived from it, 
such as poudrette. · 

464. 'l'he pre-eminence of stable manure ill this respect cannot be surprising, 
when we consider its origin, in connection with the principles laid down in the 
preceding pages. The solid excrements carry with them the greater portion of 
the mineral matters contained in the food of the animal ; and such parts of 
these as have been temporarily retained by the animal system, at last pass off 
likewise in the urine, in the regular course of the change of substance, which is 
constantly taking place in the animal economy. All the food consumed by 
animals, is derived, directly or indirectly, from plants; in the excrements of 
animals, therefore, we must find the indestructible matter which, having been 
originally derived from the soil, will renew its fertility when returned to it; 
particularly when connected, as in this case, with abundance of ammoniacal salts 
(formed by the _decay of animal matter), and vegetable matter which has passed 
through the body without .essential change. The mineral ingredients of stable 
manure, as a general thing, are in an easily soluble, highly available condition, 
.and all the facilities required for their rapid transfer to the vegetable organism, 
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are afforded by the amnioniacal salts and the carbonic acid formed in the decay

of the animal and vegetable matter which this material contains.

465. Preservation of Stable Manure.â€”In collecting and preserving stable-

manure, for agricultural purposes, it is of the last importance to keep in mind

the circumstances last mentioned. The important mineral ingredients being in?

a soluble condition, it is obvious that the fluid drainings from the stable may

contain the most valuable portion of the manure; and unless proper care be

taken to prevent their wasting, the effective value of the manure pile will be

greatly lessened. Again, if we allow the decay of the animal and vegetable

(i: organic") matter to proceed, without taking care to retain the volatile products

of this process (among which, carbonate of ammonia is the most prominent)r

we shall also suffer a serious loss.

There is a number of ways and means by which the loss of these ingredients

can be prevented, or at least, greatly reduced. In the stable itself, an abundance-

of litter, and a solid, compact floor, which will not allow water to percolate; so

long at least as the manure is not allowed to accumulate too much, but is-

regularly removed, from time to time, to the manure pile. If no good absorbent

litter can be obtained, the fluid drainings from the stable ought to be so directed

as to be received by the manure pile.

466. Litter acts not only as a mechanical absorbent, like a sponge, but in its

decay it forms humus, which, as we have seen, is powerfully retentive both of"

ammonia and of the nutritive mineral ingredients. Its decay, however, is not

usually as rapid as that of the animal matter, which furnishes the greater portion?

of the ammonia; and hence, unless something more rapidly active is supplied

to the manure pile, we run the risk of losing a great portion of the ammonia

formed. The retention of these volatile ingredients, as well as of those soluble

in water, is one of the chief objects of composting. By this process, we at the

same time, attempt to increase the supply of nutritive ingredients, and to favor

decomposition.

If we recall to mind what has been said above (if378, 425) concerning the

retentive power of humus, and of clays, a number of materials useful for these

purposes will at once suggest themselves to the thinking agriculturist; who

will have to select among such as may be at his command, those most suitable

to the attainment of his object, always keeping in view the employment of such

a material as will serve several purposes at one and the same time.

467. Marsh, swamp, or pond muck, and also decayed wood, are materials-

very commonly accessible in all parts of the State. These supply, not only

humus, but also valuable mineral ingredients.

In the regions in which lignite beds prevail (1T252, ff.), materials useful for

composting may frequently be found in the dark colored lignitic clays, which1

crumble and pulverize very readily under the influence of the atmosphere; and

also, in the lignites themselves. Besides the organic matter, these clays oftes

contain notable amounts of potash and other useful substances. In the Pine

regions of the south, pine-hollow muck, which is even now used as a manure

by itself, will be found useful; and in the same regions, the green and blue clays

of the upper Tertiary, which are often rich in potash, lime and magnesia 455)r

can frequently be used to advantage. Each one must judge for himself, however,

as to which material suits best his particular case. It must be recollected, that

the addition of clays, and the like, materially increases the weight, and, there-

fore, the expense of hauling, of stable manure; for which reason the excessive

admixture of any inert clay, merely for the sake of preventing waste from the

pile, must be avoided In this respect, muck is much less objectionable.

468. Use of Marls in Compos ting.â€”"Few substances can be better suited to

the purposes of composting, than the calcareous, and no less the gypseous marls,

before described; and for this purpose, the clayey (in contradistinction to the

sandy) varieties of both ought to be selected by preference.

The mode of action of gypsum in fixing the ammonia of the atmosphere, has-
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are afforded l!Jy the ammoniacal salts and the carbonic acid formed in the decay · 
of the animal and vegetable matter which this material contains. 

465. P1·eservation of Stable .llfantwe.-In collecting and preserving stable· 
manure, for agricultural purposes, it is of the last importance to keep in mind 
the circumstances last mentioned. The important mineral ingredients being ill' 
a. soluble condition, it is obvious that the fluid drainings from the stable may 
contain the most valuable portion of the manure; and unless proper care be 
taken to prevent their wttsting, the effective value of the manure pile will be 
greatly lessened. Again, if we allow the decay of the anima~ and vegetable 
("organic") matter to proceed, without taking c:,tre to retain the volatile products 
of this process (among which, carbonate of ammonia is the most prominent)r 
we shall also sufl:er a serious loss. 

There is a number of ways and means by which the loss of these ingredients 
can be prevented, or at least, grently reduced. In the stable itself, an abundancc
o( litter, and a solid, compact floor, which will not allow water to percolate ; so 
long at least as the manure is not allowed to accumulate too much, but is· 
regularly removed, from time to time, to the manure pile. If no good absorbent 
litter can be obtained, the fluid drainings from the stable ought to be so directed 
as to be received by the manure pile. 

466. litter acts not only as a mechanical absorbent, like a sponge, but in its 
decay it forms humus, which, as we have seen, is powerfully retentive both of' 
ammonia and of the nutritive mineral ingredients. Its decay, however, is not 
usually as rapid as that of the animal matter, which furnishes the greater portion 
of the ammonia ; and hence, unless something more rapidly active is supplied 
to the manure pile, we run the risk of losing a great portion of the ammonia 
formed. The retention of these volatile ingredients, as well as of those soluble 
in water, is one of the chief objects of com:posting. By this process, we at the
same time, attempt to increase the supply of nutritive ingredients, and to favor 
decomposition. 

If we recall to mind what has been said above (~378, 425) concerning the
retentive power of humus, and of clays, a number of materials useful for these
purposes will at once suggest themselves to the thinking agriculturist ; who 
will have to select among such as may be at his command, those most suitable· 
to the attainment of his object, always keeping in view the employment of such 
a material as will serve several purposes at one and the same time. 

467. Marsh, swamp, or pond muck, and also decayed wood, are materialf.'
very commonly accessible in all parts of the State. These supply, not only 
humus, but also valuable mineral ingredients. 

In the regions in which lignite beds prevail (~252, ff.), materials useful for 
composting may frequently be found in the dark colored lignitic clays, which· 
crumble and pulverize very readily under the influence of the atmosphere ; and 
also, in the lignites themselves. Besides the organic matter, these clays ofte:s 
contain notable amounts of potash and other useful substances. In the Pine 
regions of the south, pine-hollow muck, which is even now used as a manure 
by itself, will be found useful; and in the same regions, the green and blue clays 
of the upper Tertiary, which are often rich in potash, lime and magnesia (~455)r 
can frequently be used to advantage. Each one must judge for himself, however, 
as to which material suits best his particular case. It must be recollected, that 
the addition of clays, and the like, materially increases the ~oeight, and, there
fore, the expense of hauling, of stable manure ; for which reason the excessiue 
admixture of ariy inert clay, merely for the sake of preventing waste from the 
pile, must be avoided In this respect, muck is much less objectionable. 

468. Use of Marls in Oomposting.-Few substances can be better suited to 
the purposes of com posting, than the calcareous, and no less the qypseous marls, 
before described; and for this purpose, the dayey (in contradistinction to the 
sandy) varieties of both ought to be selected by preference. . 

The mode of action of gypsum in fixing the ammonia of the atmosphere, has-
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-.already been referred to (1T436); and its effects, when used as a composting

material, are equally favorable. In many cases where the direct application of

gypsum to land is too expensive in proportion to the effects produced, it may be

imade to pay exceedingly well, when used as a composting materialâ€”not only

.(not in excessive quantity) with stable manure, but also with cottonseed, that

peculiarly southern fertilizer. It has been observed by agriculturists, that

decayed or "rotted" cottonseed is much inferior in value as a manure, to the

-same material when applied in the fresh state. The odor evolved by cottonseed

when decaying, leaves little doubt as to the cause of this deterioration: a great

.deal of ammonia escapes into the air, leaving behind only the mineral ingredients

Avith some humus. These, in the absence of ammonia, act much more slowly,

.and do not, therefore, produce so obvious an effect upon one and the same crop,

as the fresh seed would have done while decaying in close contact with the

living plant. By a proper intermixture of the seed with some plaster, when

piled up for preservation as a manure, the ammonia may be retained, and the

effective value of the material essentially increased.

469. With respect to the use of lime or its carbonate in composting stable

manure, it is true that on chemical grounds its use has been discouraged, on

.account of its property of so decomposing the salts of ammonia, as to allow the

latter substance to escape into the atmosphere. While this is strictly true of an

excess of lime, which effectually expels all the ammonia not combined with

humus, later experiments have shown that a certain moderate amount of lime

.added to stable manure, favors the retention of these volatile ingredients, while

rat the same time it hastens essentially the decomposition of vegetable matter,

But in the case of our calcareous marls, the favorable action is exercised not

â– only by the marl on the stable manure, but also vice versa, by the decaying

ananure on the alkaline ingredients of the marl, which are rendered more soluble,

.?ind, therefore, more rapidly available to plants, by the combined action of

carbonic acid and ammonia. Thus these fertilizers mutually improve each other,

and a collateral advantage is gained by the deodorizing effects of the calcareous

material. The simultaneous addition of vegetable matters already decayed,

.such as swamp or marsh muck, is particularly advantageous in this case, as it

will more effectually prevent the escape of ammonia; even if in some parts of

the pile so much lime should have been accidently accumulated as to expel the

/ammoniacal gas.

470. Superpliosjpate of Lime, wherever it can be had cheaply, is a highly

-valuable addition to the manure pile, being most effectually retentive of ammonia;

it may thus be made to subserve another purpose, besides supplying its

important nutritive ingredients to the soil (^[433). It ought not, however, to be

?used conjointly with lime or calcareous marls, which would re-convert it into

t)one-ash, from which it was originally manufactured. The chief advantage pos-

sessed by the superphospate over ground bones, is its greater solubility; which

is lost when it is brought in contact with lime, either pure or as carbonate.

There is not, however, any objection to using it conjointly with gypsum or

â€¢^plaster, or marls containing the same.

471. Ashes.â€”Among the offal frequently available to American agriculturists,

;&nd which may be profitably used as an addition to the manure pile, ashes of

.-all kinds, both leached and unleached, occupy a prominent place in point of

usefulness. In leached ashes, lime, magnesia and phosphoric acid, together with

& small amount of potash and soda still remaining, are the important ingredients;

in the unleached material, a large amount of potash, and some soda, with chlorine

xand sulphuric acid, are superadded to the above. The ashes of different woods

,are of different value in this respect as well as in regard to soap-manufacture.

The ash of the Post Oak, for instance, is very poor in potash, while that of the

Black Jack Oak is selected *br the purpose of soap-making, as is that of the pine

tmrrs. The agricultural value of these ashes is quite as variable.

472. Fresh and Rotted Manure.â€”The question is frequently asked, whether
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·.-already been referred to (~436); and its effects, when used as a composting 
material, are equally favorable. In mauy cases where the direct application of 
gypsum to land is too expensive in proportion to the effects produced, it may be 
llnade to pay exceedingly well, when used as a composting material-not only 
.(not in excessive quantity) with stable manure, but also with cottonseed, that 
peculiarly southern fertilizer. It has been observed by agriculturists, that 
,.Uecayed or " rotted" cottonseed is much inferior 'in value as a manure, to the 
·Same material when applied in the fresh state. The odor evolved by cottonseed 
when decaying, leaves little doubt as to the cause of this deterioration : a great 
,deal of ammonia escapes into the air, leaving behind only the mineral ingredients 
·with some humus. 'l'hese, in the absence of ammonia, act much more slowly, 
.and do not, therefore, ·produce so obvious an effect upon one and the same crop, 
i\S the fresh seed would have done while decaying in close contact with the 
living plant. By a proper intermixture of the seed with some plaster, when 
piled up for preservation as a manure, the ammonia may be retained, and the 
effective value of the material essentially increased. 

469. With respect to tbe use of lime or its carbonate in composting stable 
manure, it is true that on chemical grounds its use has been discouraged, on 
.account of its property of so decomposing the .salts of ammonia, as to allow the 
latter substance to escape into the atmosphere. While this is strictly true of an 
-excess of lime, which effectually expels a;ll the ammonia not combined with 
humus, !ater experiments have shown that a certain moderate a!llount of lime 
.added to stable manure, favors the retention of thel?e volatile ingredients, while 
,at the same time it hastens essentiall:r the decomposition of vegetable matter. 
But in the case of our calcareous marls, the favorable action is exercised not 
·-only by the marl ~n the stable manure, but also vice versa, by the decaying 
manure on the alkaline ingredients of the marl, which are rendered more soluble, 
:;.tnd, therefore, more rapidly available to plants, by the combined action of 
carbonic acid and ammonia. Thus these fertilizers mutually improve each other, 
and a collateral advantage is gained by the deodorizing effects of the calcareous 
material. The simultaneous addition of vegetable matters already decayed, 
.such as swamp or marsh muck, is particularly advantageous in this case, as it 
will more effectually prevent the escape of ammonia ; even if in some parts of 
the pile so much lime should have been accidently accumulated as to expel the 
.-ammoniacal gas. 

470. Bnperplwspate of Lime, wherever it can be had cheaply, is a highly 
·valuable addition to the n~anure pile, being most effectually retentive of ammonia ; 
it may thus be made to subserve another purpose, besides supplying its 
important nutritive ingredients to the .soil ( ~433). It ought not, however, to be 
.used conjointly with lime or calcareous marls, which would re-convert it into 
~bone-ash, from which it was originally manufactured. The chief adyantage pos
_.sessed by the superphospate over ground bones, is its greater solubility; which 
·.is lost when it is . brought in contact with lime, either pure or· as carbonate. 
There is not, however, any objection to using it conjointly with gypsum or 
jllaster, or marls containing the same. 

471. .Ashes.-Among the offal frequently availfl,ble to American agriculturists, 
.:and which may be profitably used as an addition to the manure pile, ashes of 
.-.all kinds, both leached and unleached, occupy a prominent place in point of 
usefulness. In le~hed ashes, lime, magnesia and phosphoric acid, together with 

:1t small amount of potash and soda still remaining, are the important ingredients; 
>in the unleached material, a large amount of potash, and some soda, with chlorine 
,and sulphuric acid, are superaddea to the above. The ashes of different woods 
.are of different value in this respect as well as in regard to soap-manufacture. 
The ash of the Post Oak, for instance, is very poor in potash, while that of the 
Black Jack Oak is selected ~or the purpos~ of soap-making, as is that of the pine 
lburrs. The agricultural value of these ashes is quite as variable. · 

4:72. Fresh ancl Rotted Mcmure.-The question is frequently asked, whether 
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fresh or rotted manure be the most efficaceous, and whether it be more profita-

ble to allow il to complete its fermentation in the pile, or to transfer it to the soil

as rapidly as possible?

In this general form the question is unanswerable, inasmuch* as according to

circumstances, either the one or the other alternative may be advisable.

473. "If our arrangements are such as not to permit the escape of any useful

ingredients from the manure pile; if we prevent the loss of either fluid drainings

or ammoniacal gases, by some of the means just described; then, as a general

thing, it is well to allow the decomposition to advance considerably, since we

can control the process better in the manure pile than in the field, where drouth,

excessive wet, or exposure on the surface of the ground, may stop the progress of

decomposition entirely, thus preventing the ingredients from becoming rapidly

available as vegetable nourishment. The manure pile ought to be kept moist,

but not excessively wet; it ought, therefore, if possible, to be sheltered partially

at least, from both the sun and the rain; and similarly, when manure has once

been hauled to the field, it ought to be put underground as soon as practicable.

474. In the fermentation of manure, a great deal both of its weight and bulk is

lost; it becomes more concentrated as it were, i. e.f its percentage amount of

mineral ingredients increases. If, therefore, we were to buy manure, it would

generally be preferable to buy the rotted rather than the fresh. When we make

it ourselves, the distance to which it must be hauled often requires to be taken

into consideration, and we may find it profitable to let decomposition advance

further than we should otherwise have chosen to do, in order to diminish its

weight and bulk and the consequent expense of hauling. So also, the kind of

crop for which it is intended, and the season of the year at which it is to be

applied, requires consideration. If intended for crops requiring, or able to bear,

the powerful stimulus of fermenting manure (as for instance, corn or pumpkins)

the immediate effect will not be as great, if we allow the fermentation to be

completed; and the manure should, therefore, be used, if possible, in an early

stage of decomposition. Such manure, however, unless used with great care and

judgment, will often " burn up" cotton, as does cottonseed when applied in large-

quantities, immediately to the roots of the young plant; which ought, therefore,

to receive by preference, such manure in which the violence of fermentation has

subsided.

C. METHOD OF CULTURE.

475. In the preceding pages, the ways and means by which, in particular

cases, land may be rendered capable of producing profitable crops, have been

discussed, with particular reference to the resources of this State. It remains,

before passing to the special description, to say a few words in regard to the

general plan of culture on which all special operations ought to be basedâ€”

modified more or less by local circumstances, yet still the same, essentially, all

the world over.

4761 fc Robbing the Soil.â€”Experience has shown, that we cannot, under any

circumstances, or under any system of rotation whatsoever, continue to raise

useful crops on any land for a length of time, unless we return to it in the shape

of manure, a .part at least of the ingredients which the crops have abstracted

from it. This is a truth so anciently, and apparently so well known, that it would

seem superfluous to re-iterate it. Yet in my travels through the State, I have

found many, and otherwise very intelligent persons, in whom the extraordinary

fertility of their soil had induced the conviction, that some soils, at least, were

inexhaustible; and that by diligent search (usually by moving westward) they

might find a place on which they and their children might live without ever

troubling themselves about manure. I have met many who, when informed of

the general object of the Agricultural Survey, expected that such an examination

of their soils should reveal to them a talisman, or some mystic formula, by which.
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fresh or rotted manure be the most efficaceous, and whether it be more profita
ble to allow it to complete its fermentation in the pile, or to transfer it to the soil 
as rapidly as possibl¢ ·? . · . . 

In this general form the question is unanswerable, inasmuch. as according to 
circumstances, either the one or the other alternative may be advisable. 

473. If our arrangements are such as not to permit the escape of any useful 
ingredients from the manure pile ; if we prevent the loss of either fluid dr!tinings 
or ammoniacal gases: by some of the means just described ; then, as a general 
thing, it is well to allow the decomposition to advance considerably, since we 
can control the process better in the manure pile than in the field, .where drouth, 
excessive wet, or exposure on the surface of the ground, may stop the progress of 
decomposition entirely, thus preventing the ingredients from becoming rapidly 
available as vegetable nourishment. 'l'he manure pile ought to be kept moist, 
but not excessively wet; it ought, therefore, if possible, to be sheltered partiallv 
at least, from both the sun and tp.e rain; and similarly, when manure has oncve 
been hauled to the field, it ought to be put underground as soon as practicable. 

474. In the fermentation of manure, a great deal both of its weight and bulk is 
lost ; it becomes more concentrated as it were, i. e., its percentage amount of 
mineral ingredients increases. If, therefore, we were to buy manure, it would 
generally be preferable to buy the rotted rather than the fresh. When we make 
it ourselves, the distance to which it must be hauled often requires to be taken 
into consideration, and we may find it profitable to let decomposition advance 
further than we should otherwise have chosen to do, in order to diminish its 
weight and bulk and the consequent expense of hauling. So also, the kind of 
crop for which it is intended, and the season of the year at which it is to be 
applied, requires consideration. If intended for crops requiring, or able to bear, 
the powerful stimulus of fermenting manure (as for instance, corn or pumpkins:, 
the immediate effect will not be as great, if we allow the fermentation to be 
completed ; and the manure should, therefore, be used, if possible, in an early 
stage of decomposition. Such manure, however, unless used with great care and 
judgment, will often "burn up" cotton, as does cottonseed when applied in large 
quantities, immediately to the roots of the young plant; which ought, therefore, 
to receive by preference, such manure in which the Yiolence of fermentation has 
subsided. 

C. METHOD OF CUL'l'URE. 

475. In the preceding pages, the ways and means by which, in particular 
cases, land may be rendered capable of producing profitable crops, have been 
discussed, with particular reference to the resources of this State. It remains. 
before p:tssing to the special description, to say a few words in regard to th& 
general plan of culture on which all special operations ought to be based
modified more or less by local circumstances, yet still the same, essentially, all 
the world over. 

4761 ~ RoBBING THE SoiL.-Experience has shown, that we cannot, under any 
circumstances, or under any system of rotation whatsoever, continue to raisE
useful crops on any land for a length of time, unless we return to it in the shape 
of manure, a .part at least of the · ingrodients which the crops have abstracted 
from it. 'I' his is a truth so anciently, and apparently so well known, that it would 
seem superfluous to re-iterate it. Yet in my travels through the State, I have 
found many, and otherwise very intelligent persons, in whom the extraordinary 
fertility of their soil had induced the conviction, that some soils, at least, were 
inexhaustible; and that by diligent search (usually by moving westward) they 
might find a place on which they and their children might live without ever 
troubling themselves about manure. I have met many who, when informed of 
the general object of the Agricultural Survey, expected that such an examination 
of their soils should reveal to them a talisman, or some mystic formula, by which . 
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without trouble, they might regenerate their soil and raise a bale of cotton per

acre, as of old. And when they discovered that instead, it would be necessary

to haul to their fields and scatter over them, a marl occurring in a bluff outside of

their fence, or to apply to them manures thus far carelessly thrown aside: would

turn up their noses in contempt of such old-fashioned, commonplace advice, and

perhaps remark that whenever their cultivated land gave out there was plenty

more to be had; and as for manuring, it ivas too troublesome and toould never pay.

4762> While I am far from attributing sentiments like these to the majority, or

even to any large part of the planters of Mississippi, I have not so rarely met

with opinions like the above, but that I might hope to do some good by assuring

and if possible, convincing persons holding them, that to entertain the hope of any

soil remaining productive forever, or even for any considerable length of time,

without manure, is utterly futile; that we cannot anywhere in physical nature

produce a useful effect without a corresponding waste of power and material,

which must at some time be recruited or replaced, if the effect is to continue;

and that, if their land happens to be of such a quality that it can do without

manure in their lifetime, their children surely will have to resort to that expedient,

and will be taxed the more severely by the task of renovating the soil, the more

recklessly it has been drafted upon by the parents. And be it remembered, that

the burden thus imposed upon posterity (and not a far distant one either) is quite

out of proportion with the temporary advantage the present generation may

derive from it; that in practicing a system of robbing the soil, we wantonly keep

them from the enjoyment of what does not afford us any corresponding advantage,

and what would have been theirs, had we not shirked the burden, and declined

bearing our just share of the sentence imposed upon all mankindâ€”that they

shall eat their bread in the sweat of their face.

477. Imminence of Exhaustion.â€”It is not necessary, however, in all, or even

in the majority of cases, to take this high moral stand-point, respecting the

necessity of economizing the powers of the soil. So far from this, even the

present generation is rife with complaints about the exhaustion of soilsâ€”in a

region which, thirty years ago, had but just received the first scratch of the

plow-share! In some parts of the State, the deserted homesteads and fields of

Broom-sedge, lone groves of Peach and China trees by the roadside, amid a

young growth of forest treeSj might well remind the traveler of the descriptions

given of the aspect of Europe after the Thirty Tears War. And true enough,

here, too, there has been melancholy waste of precious resources; the soil has

been effectually stripped of all that was readily accessible; its hidden treasures,

which a little judicious management would readily have coaxed out of it, have

been allowed to run to waste. Even now, the rich prairies, the garden-spots of

Mississippi, are giving out under the operation of the same pernicious system;

lands which, six yeais ago, could not have been bought at thirty dollars per acre,

are now offered at ten. It is a peculiarity of the calcareous prairie soil, that it

gives out all at once, with little warning; and whenever it does give out, it is

among the most difficult to renovate.

478. I do not mean to say, that the early settlers could or should, under the

circumstances which surrounded them, have pursued a different course, and

commenced, at once, a regular system of agriculture. But for the roving dispo-

sition of these hardy pioneers of civilization, who will not stay to take any

trouble with a "tired" soil, the "Far West" would still be a wilderness. But

what was justifiable in them, is no longer so with their successors. As mem-

bers of a christian commonwealth, it is their right to use, but not to abuse, the

inheritance which is theirs, and to hand it down to their children as a blessing,

not as a barren, inert incubus, wherewith to drudge through life, as a penalty for

their fathers' wastefulness.

479. Exhaustive Culture Irrational.â€”When we see a capitalist expending

every year, not only the interest on his money, but a part of the capital also, we

can calculate with certainty how long it will be before that man becomes a beg-
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-without t1·oUble, they might regenerate their soil and raise a bale of cotton per 
act:e, as of ol~. .And when they discovered that instead, !t ~ould be nece~sary 
to · haul to therr fields and scatter over them, a marl occurrmg m a bluff outside of 
theirfence, or to apply to them manures thus far carelessly thrown aside : would 
turn up their noses in contempt of such old-fashioned, commonplace advice, and 
perhaps remark that whenever their cultivated land gave out there was plenty 
more to be had ; and as for manuring, it was too troublesome and would never pay. 

4762, While I am far from attributing sentiments like these to the majority, or 
even to any large part of the planters of Mississippi, -I have not so rarely met 
with opinions like the above, but that I might hope to do some good by assuring 
an.d if po~s~ble, convinc~ng persons holding them, that to ~ntertain the hope of any 
soil remammg productive forever, or even for any considerable length of time, 
without manure, is utterly futile ; that we cannot anywhere in physical nature 
produce a useful effect without a corresponding waste of power and material, 
which must at some time be recruited or replaced, it the effect is to continue; 
and that, if their land happens to be of such a quality that it can do without 
manure in their lifetime, their children surely will have to resort to that expedient, 
and will be taxed the more severely by the task of renovating the soil, the more 
recklessly it has been drafted upon by the parents. .And be it remembered, that 

l the burden thus imposed upon posterity (and not a far distant one either) is quite 
out of proportion with the temporary advantage the present generation may 
derive fi·om it; thnt in practicing a system of 1'0bbing the soil, we wantonly keep 
them from the enjoyment of what does not afford us any corresponding advantaO'e, 
and what would have been theirs, had we not shirked the burden, and declin~d 
bearing our just share of the sentence imposed upon all mankind-that they 
shall eat their bread in the sweat of their face. 

477. Imminen~e of Exlzaustion.-It is not necessary, however, in all, or even 
in the majority of cases, to take this high moral stn,nd-point, respecting the 
necessity of economizing the powers of the soil. So far from this, even the 
present generation is rife with complaints about the exhaustion of soils-in a 
region which, thirty years ago, had but just received the first scratch of the 
plow-share !· In some parts of the State, the deserted homesteads and fields of 
Broom-sedge, lone groves of Peach and China trees by the roadside, amid a 
young growth of forest trees; might well remind the traveler of the descriptions 
given of the aspect of Europe after the Thirty Year~ War. .And true enough, 
here, too, there has been melancholy wa,ste of prec1ous resources ; the soil has 
been effectually stripped of all that was readily accessible ; its hi elden treasures, 
which a little judicious management would readily have coaxed out of it, have 
been allowed to run to waste. Even now, the rich prairies, the garden-spots of 
:Mississippi, are giving out under the _ operation of the same pernicious system ; 
larids which, six yea1s ago, could not have been bought at thirty dollars per acre, 
are now offered at ten. It is a peculiarity of the calcareous prairie soil, that it 
gives out all at once, with little warning; and whenever it does give out, it is 
among the most difficult to renovate. 

478. I do not mean to say, that the early settlers could or shoztld, under the 
circumstances which surrounded them, have pursued a different course, and 
commenced, at once, a regular system of agriculture. But for the roving dispo
sition of these hardy pioneers of civilization, who will not stay to take any 
trouble with a "tired" soil, the "Far West" would still be a wilderness. But 
wha.t was justifiable in them, is no longer so with their successors. .As mem
bers of a christian commonwealth, it is their right to use, but not to abuse, the 
inheritance which is theirs, and to hand it down to their children as a blessing, 
not as a barren, inert incubus, wherewith to drudge through)ife, as a penalty for 
their fathers' wastefulness. 

479. Exhaustive Oulture Irrational.-When we see a capitalist expending 
every year, not only the interest on his money, but a part of the capital also, we 
can calculate with certainty how long it will be before that man becomes a beg-
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gar; and all unite in blaming him as foolish and improvident. ISfow, the cap-

ital of the agriculturist is the fertility of his soil, of which he ought to use the

interest, but without seriously diminishing the principal The power possessed

by the nutritive ingredients of the soil, of assimilating from the atmosphere,

under the influence of vegetable life, the constituents which iorm the main bulk

ofagricuitural products (361). is like the interest-bearing power, so to speak, of

invested capital. And the simile holds good even so far that, if we add or

return to the soil, yearly, what we have drawn from it in the shape of crops, the

amount of available, interest-bearing capital increases.

Tor what we return in manure, is in an available condition; ard besides this,

the action of the atmosphere continually renders available an additional supply

from the undecomposed minerals of the soil. Land thus treated, therefore, con-

tinually improves by culture, and will always yield full crops.

Obedience to the maxim just quoted is the conditio sine qua non of sustaining

the fertility of a soil in the literal sense, i. e., of rendering it equally and evenly

productive for all time to come.

480. Cultivating too much Land.â€”There is another very general rule which

applies everywhere, and is sinned against, very generally, throughout the West,

viz: that it is more profitable to keep a small tract of land in a high state of

cultivation and productiveness, even by the aid of artificial manures, than to

raise indifferent crops on a large area; even though the aggregate amount of the

crops should be the same in both cases.

The truth of this maxim is so easily demonstrated, that the departure from

it in practice, which is so very common, can be explained only on the basis of

the difficulties which lie in way of the introduction of any change of habit,

however salutary.

481. The labor of culture is the same for equal areas of land, whether rich or

poor; and the cost of production of a bale of cotton on land which produces

only Jialf a bale per acre, is nearly or quite twice as great as in the case of land

which produces a hale on the same area; the profits, of course, being proportion-

ally diminished. If therefore, we can double the production of "half-bale-land"

by the employment of half of the force which was needed to cultivate the

unimproved land, in the improvement of the soil (by deep plowing, preparing

and hauling manure, etc.); we shall certainly lose nothing, even if we abstract

from the improvement of the staple, and consequent higher market value of the

product, when raised on a more generous soil. In the overwhelming majority of

cases, however, it will be found in practice that far less than one-half of the force

of a plantation, will be sufficient to bring about, and sustain, the improvement in

question, in the case assumed above; and the same holds true, more or less, in all

analogous cases; the result being that in planting lands in a high state of cultiva-

tion, we can produce more, and a better quality of crops, than we possibly can by

the employment of the same force on poor or indifferent soils, no matter how large

their area. The inferiority of the quality of crops raised on poor lands, is not

often taken into consideration, even by those who watch most anxiously the

smallest fluctuation in the average prices of cotton; when the same amount of

anxiety and attention, if bestowed on the cultivation of the staple, might have

increased its intrinsic value per pound, not by eighths, but by as many entire cents..

RETORATION OF EXHAUSTED SOILS : AND MAINTENANCE OF FERTILITY.

482. We shall now inquire how far the various methods at present employed,

of improving land, fulfil the conditions previously referred to.

1. ROTATION OF CROPS.

483. What is the rationale of the efficacy of rotation of crops, has been pre-

viously stated (U"393, ff.)- One and the same plant repeatedly grown on the
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gar ; and all unite ill blaming . him. as foolish and improvident. Now, the cap
ital of the agriculturist is the fertility of his soil, of which be ought to use the 
interest, but without seriously diminishing the principal The power possessed 
by the nutritive ingredients of -the soil, of assimilating from the atmosphere, 
under the influence ofvegetable life, the constituents which form the main bulk 
<>fagricultural products (361), is like the interest-bearing power, so tospeak, of 
·invested capi1:41. ·And the simile holds good even so fai that, if we add or 
return to the soil, yeaTly, what we have d1·awn from it i11 the shape of c?·ops, the 
amount of available, interest-bearing capital increases. 

For what we return in manure, is in an available condition; a"d besides this, 
the action of the atmosphere continually renders available an additional supply 
from the undecomposed minerals of the soil. Land thus treated, therefore, con~ 
tinually impi·oves by culture, and will always yield full crops. 

Obedie:qce to the maxim just quoted is the condit£o s-ine qua non of susta£ning 
the fertility of a soil in the literal sense, i. e., of rendering it equally and evenly 
productive for all time to come. 

480. Cultivating too ?intch L and.-There is another very general rule which 
applies everywhere, and is sinned against, very generally, throughout the '\Vest, 
viz : that it is more profitable to keep a small tract of land in a high state of 
cultivation and productiveness, even by the aid of artificial manures, than to 
raise indifferent crops on a large area ; even though the aggtegate amount of the 
crops should be the same in both cases. 

'l'he truth of this maxim is so easily demonstrated, that the departure from 
it in practice, which is so very common, can be explained only on the basis of 
the difficulties which lie in way of the introduction of any change of habit, 
however salutary. · -

481. The labor of culture is the same for equal m·eas of_land, whether rich or 
poor; and the cost of production of a b11le of cot.ton on land which produces 
only half a bale per acre, is nearly or quite. twice as great as in the case of land 
which produces a bale on the same area; the profits, of course, being proportion
ally diminished. If therefore, we can double the production of "half-bale-land'' 
by the employment of half of the force which was needed to cultivate the 
unimproved land, in the improvement of the soil (by deep plowing, preparing 
and hauling manure, etc.) ; we shall certaiDly lose nothing, even if we abstract 
from the improvement of the staple, and consequent higher market value of the 
product, when raised on a more generous soil. In the overwhelming majority of 
cases, however, it will be found in practice that far less than one-half of the force 
of a plantation, will be sufficient to bring about, and Sustain, the improvement in 
question, in the case assumed above; and the same holds true, more or less, in-all 
analogous cases ; the result being that in planting lands in a high state of cultiva
tion, we can produce mor~, and a better quaUty of crops, than we possibly can by 
the employniimt of the same force on poor or indifferent soils, no matter bow large 
their area. The inferiority of the quality of crops raised on poor lands, is not 
often taken into consideration, even by those who · watch most anxiously th~ 
smallest fluctuation in the average prices of cotton ; when the same amount of 
anxiety and attention, if bestowed on the cultivation of the staple, might have 
increased its intrinsic value per pound, not by eighths, but by as many entire cents. 

RETORATION OF EXHAUSTED SOILS : AND MAINTENANCE OF FERTILITY. 

482. We shall now inquire how far the various methods at present employed 
of improving land, fulfil the conditions previously referred to. .• 

1. ROTATION OF C,'ROPS. 

483. What is the rationale of the efficacy of rotation of crops, has been pre
,·iously stated ("11'393, ff.). One and the same plant r epeatedly grown on the 
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same soil, will so diminish the available quantity some ingredients, that for the

same plant.there is not, henceforth, an adequate supply of these; while yet there

may be enough left of these same ingredients to supply a crop of another plant,

which requires them in smaller quantities and different proportions. The same

may happen with the second crop; while still, a third one, different in its

nature, may succeed well. Finally the atmospheric influences may, during

the several years that the soil has been occupied by different crops, have restored

productiveness for the first crop of the series; which series may thus be repeated

many times over.

4841 But not ad infinitum. The time during which any system of rotation

can be successful, by itself alone, depends altogether upon the native resources

of the soil; the best will at length become exhausted. The great advantage of a

judicious system of rotation, however, consists in this: that while we do

exhaust the soil, we do so to the best advantage, extracting from it all that is

really nutritive; whereas, if we exhaust it b/ continual repetition of one and

the same crop, the land becomes sterile while still containing a large, perhaps

the greatest part of its nutritive ingredients, but in proportions unsuitable to

.any useful crop. Rotation may, therefore, double, triple, quintuple the duration

of land, as compared with that which uniform cropping allows to it. The

latter method is really, therefore, a wanton spoiling of the soil, and a sin against

our children, if not ourselves. .

48 42 There is still another effect exercised by some crops, such as clover

for instance, viz: that their deep roots draw up, as it were, the nutrive ingredi-

ents of the s^&soil, so that when the clover is afterwards turned under by the

plow, a real addition is made to the fertility of the surface soil. This process,

therefore, is somewhat of the same effect as subsoiling, or turning up the sub-

.soii; with this difference, however, that the ingredients yielded to the soil by

the clover are in an available condition, while the subsoil, when turned up itselft

requires the action of the atmosphere, or of stimulants, before it will produce.

485. At the North, where firming rather than planting is the system of

agriculture, a great variety of successive crops is open to the farmer, and rota-

tion may be made very perfect. In the South, on the contrary, the one great

object is, or has been, to raise the one staple, Cotton. Of late years, the dis-

advantage of importing all our provisions Irom other States having become too

manifest, corn has been planted more plentifully. Beyond these, field-peas,

oats and sweet potatoes, with some wheat, completes the list of crops which it

is usual to plant on the large scale in Mississippi. Nor do we often find On the

large scale any other regular rotation than between corn and cotton; to which

wheat and oats are now coming to be more and more frequently added.

486. Order of Rotation.â€”As for the most proper order of succession of these

several crops (l[394), the analyses we possess of the two principal ones are still too

few and defective to allow of settling the question definitely a priori. It is my

intention to investigate this point particularly in the course of the Agricultural

Survey; not only with reference to the {now) principal crops, but also all others

which are of any serious imp stance to Mississippi agriculture, and which have

not thus far been satisfactorily investigated.

487. Eolation in Mmurel L mis â€”It is not, of course, in unmanured lands

only that rotation is profitable in practice. It helps us, also, to use up, as it

were, the whole of our manure. It would be a mere matter of accident, if any

manure we apply should happen to be completely consumed by one crop. The

quantity we have applied may not be capable of supplying more than one crop

of one and the same hini with its proper food; but it may be abundantly able

to cause several other different kinds of crops to thrive, before it is all consumed.

488. Rotation not Intrinsically Desirable.â€”Important and beneficial as rota-

tion is in practice, it is, nevertheless, an unpleasant necessity in a.planting

commonwealth, whose interest it is to produce year after year on the same land,

the same staple products. We ought, therefore, to use all the means in our

Eâ€”lt>

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

,.4841, 4842 , 485, 486, 487, 488] ROTATION OF CROPS. 241 

same soil, will so diminish the available quantity some ingredients, that for the 
same plant there is not, henceforth, an adequate supply of these; while yet there 
may be enough left of' these same ingredients to supply a crop of another plant, 
which requires them in smaller quantities and different proportions. The same 
may happen with the second crop; while still, a third one, different in its 
nature, may succeed well. Finally the atmospheric influences may, during 
the se¥eral year.:> that the soil has been occupied by different crops, have restored 
productivene;;s for the first crop of the series ; which series may thus be repeated 
many times over. 

484:1 But not cid -infinitum. The time during which any system of rotation 
can be successful, by £tself alone, depends altogether upon the native resources 
of the soil; the best will at len;th become exhausted. 'rhe great advantage of a 
judicious system of rotation, however, consists in this: that while we do 
exhaust the soil, we do so to the best advantage, extracting from it all that is 
really nutritive; whereas, if we exhau;:;t it bf COJ;ltinual repetition of one arul 
the same crop, the ~and becomes sterile while still containing a large, perhaps 
the greatest part of its nutritive ingredients, but in proport£ons unsuitable to 

. ,any. useful crop. Rotation may, therefore, double, triple, quintuple the duration 
.of land, .as comp:tred with that which un1jorm cropping allows to it. 'l'he 
latter method is really, therefore, a wanton spoiling of the soil, and a sin against 
our children, if not ourselves. . 

4:84:2 'l'here is still another effect exercised by some crops, such as clover 
for instance, viz: that their deep roots draw up, as it were, the nutrive ingredi
ents of the subsoil, so that when the clover is afterwards turned under by the 
plow, a real addition is made to the fertility of the surface soil. · This process, 
therefore, is somewhat of the same effect as subsoiling, or turning up the sub~ 
.soil; with this ditference, however, that the ingredients yielded to the soil by 
the clover are in an av tilable condttion, while the subsoil, when turned up itself, 
.require$ the action of th,e atmosphere, or of stimulants, before it will produce. 

485. At the North, where f~~rming rather than p(anting is the system of 
agriculture, a great variety of successive crops is open to the farmer, and rota
tion may be made very perfect. In the South, on the contrary, the one grea\ 
object is, or bas been, to raise the one staple, CoTTON. Of late years, the di!:J
advantu.ge of importing all our provisions from other States having become too 
manifest, corn bas been planted more p!Emtifully. Beyond these, field-peas., 
oats and sweet potatoes, with some wheat, completes the list of crops which it 
is usual to plant on the large scale in Mississippi. Nor do we often find on the 
large scale any other regular rotation than between corn and cotton; to which 
wheat and oats ~re now coming to be more and more frequently added. 

486. Order of Rotation.-As for the most proper order of succes,;ion of these 
several crop~ ( 1[394:), the analyses we possess of the two principal ones are still too 
few and defective to allow of settlin;; the question definitely a priori. It is my 
intention to investigate this point particularly in the course of the Agricultural 
Survey;. no.t only with ref'erence to the (now) principal crops, but also all othe~ 
which are of any seriou~ imp >rtance to Mi:;sissippi agriculture, and which have 
not thu,; fa.r been satisfactorily investigated. 

487. Rot,~tion in M·t.nu,reJ L m1s -It is not, of course, in unmanured lands 
only that rotation is profitahl~ in practice. It helps us, also, to u.se up, as it 
were, the whole of our In1tnure. It would be a mere matter of accident, if any 
mn.ntLre we apply should happen to be cnmp~etely con;;u~p.ed by one crop. 'l';•e 
qu<tntity·we have applied lll<\Y not be capable of supplying more than one crop 
of one rmrl the same kin l with its proper food; but it mj,y be abundantly able 
to C<LllSe :-:ever-a1 other different kiud>! of crop~ to thrive, before it is all cnnsumed. 

488. Rot,dion not Intrin.~icrtlly De.Yirable.-Important and beneficial as rota
tion is in practice, it is, nevertheless, an unpleasant necessity in a p~anting 
commonwealth, whose intereo.~t it is to produce year after year on the same land, 

. the same staple product$. We o~ht, therefOre, to use all the means in oar 
R-lo 
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power to obviate its necessity; and here again we must w$rk by the rule

already pointed out: return to the soil every year, what has been taken from it

bytlie wops.

489. To ascertain this item precisely, we must have analyses as a basis for

our calculation. But, meanwhile, a great deal may be done by simply taking

care not to withdraw from the soil, by cropping, anything more than what is

strictly necessary. Let no part of the crop that is not very profitably convertible

into currency, be lost to the land on which it was raised!

Every plant, generally speaking, is its own best manure; nor will it, when

properly applied, serve as profitably for any other as for itself i. e,, its own

species.

490. Exhaustion Caused by Cotton Cropping.â€”Cotton as a crop, when

nothing but the lint is actually exported, is one of the least exhausting.crops

known. The amount of mineral ingredients in a four hundred pound bale of

cotton, is no more than is contained in seven to eight bushels of corn; less by

twenty to twenty-five bushels than it is usual to raise on land which will bring

a bale of cotton per acre.

But the matter assumes a different aspect, if we fail to return to the soil the

seed and the stalk. In this case, according to the analyses we possess of these;

parts of the cotton plant, and their proportion by weight to the lint, the amount

of mineral ingredients withdrawn from the soil, is fully twice as great as that

which is contained in a corresponding crop of corn. Twelve hundred and

seventy-five pounds of seed cotton (assumed as yielding a four hundred pound

bale of ginned cotton) contain about forty-two pounds of mineral ingredients;

of these, four pounds only belong to the lint, and represent, therefore, the neces-

sary exhaustion of the soil, while thirty-eight pounds belong to the seed. A

crop of thirty-five bushels of corn (shelled) contains only twenty-five pounds of

mineral ingredients, so that in the cottonseed alone, we have mineral ingredients

sufficient for one and a half crops of corn.

491. If, therefore, a soil equally well adapted to corn and cotton, will continue

to produce remunerative crops of corn for thirty years without rotation or

manure (as many prairie and bottom lands have been known to do), then its

productiveness for cotton might reasonably, under the same circumstances, be

expected to continue for more than a century; provided always, that the stalk

and seed be returned to the soil. If, on the contrary, these are allowed to go to

waste, as is very commonly the case at the present time, the duration of the

land will be reduced to the same figure, or less, than in the case of corn.

â€¢This comparison is not strictly correct, inasmuch as the ingredients withdrawn

by corn exist in the latter in different proportions from those we find in cotton

lint If, however, we take into account, severally, the most important ingredi-

ents of both, the comparison is thereby only rendered more striking.

492. Manuring with Cottonseed.â€”In view of the facts just quoted, if it be

wantonness to exhaust our soil by incessant cotton-cropping, what shall we say

of allowing to go to waste, annually, hundreds of thousands of bushels of

cottonseedâ€”that part of the cotton crop which contains by far the greater

portion of all the mineral ingredients withdrawn from the soil ?â€”It is true that

in returning the seed, we do not return what the lint has withdrawn; thus far,

therefore, the replacement is imperfect. But we cannot have lint without seed;

if we obtain the seed, the lint is very likely to be there also. Sui pose that, in

plapting corn, we were aiming merely at obtaining the sluc\s, whereas the

Stalk and ear were returned to the soil; is it not palpable that the loss to the

soil would be quite insignificant as compared with that which it sustains from a.

full crop of ears? And such, precisely, is the case with cotton. Now, consid-

ering the small amount of exhaustion which is necessarily consequent upon

a cotton crop; is it justifiable that lands like those of Madison and Holmes, and

the prairies themselves, should already be on the verge, of exhaustion? Is not

this simple consideration enough to condemn the system of culture which hap
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power. to obviate its necessity ; and here again we must w~rk by the rule 
alre~dy pointed ·out: return to the soil every year, whp,t 'has been taken from it 
lly tqe e1·~s. 

489. 'Io ascertain thiS' item precisely, we must have analyses as a basis for 
our calculation. But, meanwhile, a great deal may be done by simply taking 
care not to ·withdraw from the soil, by cropping, anything more than what is 
1f:ric~ly necessary. · Let no part of the cr(Y]J that is .rtOt very profitably convertible 
in-4> eurrency, be lost to the land on which it was raised! 

Every plant, generally speaking, is its own best manure; nor will it, when 
properly applied, serve as profitably for any other as for itself, i. e., its o.wn 
species. 

490. ExHAUSTION CAUSED DY CoTTON CnoPPING.-Cotton as a crop, when 
n9thing but the lint is actually exported, is one of the least exhausting.crops 
known. 1'he amount of mineral ingredients . in a four hundred pound bale of 
(l()tton, is no more than is contained in seven to eight bushels of corn ; less by 
~wenty to twenty-five bushels than it is usual to raise on land which will bring 
a bale of cotton p!lr a.cre. 

But the matter assumes a different aspect, if we fail to return to the soil the 
l!!eeq and the stalk. In this case, according to the analyses we possess of these 
J?arts of the cotton plant, and their proportion by weight to the lint, the amO\l,llt 
of mineral ingredients withdrawn from the soil, is fully twice as greatas that 
which is contained in a corresponding crop of corn. Twelve hundred ~nd 
seventy-five pounds of seed cotton (assumed as yielding a four hundred pound 
bale of ginned cotton) contain about forty-two pounds of mineral ingredients; 
of these, four pounds only belong to the lint, and represent, therefore, the nece$· 
8ary exhaustion of the soil, while thirty-eight pounds belong to the seed. A 
crop of thirty-fiv.e bushels of corn (shelled) contains only twenty-five pounds of 
mine;ral ingredients, so that in the cottonseed alone, we have mineral ingredient~ 
w.fliyient for one and a half crops of corn. · 

491. If, therefore, a soil equally well adapted to corn and cotton, will continue 
to produce remunerative crops of corn for thirty years without rotation or 
manure (as many prairie and bottom lands have been known to do), then its 
productiveness for cotton might reasonably, under the same circumstances, be 
expected to continue for more than a century ; provided always, that the stal~ 
and seed be returned to the soil. If, on the contrary, these are allowed to go to 
waste, as is very commonly the case a.t the present time, the duration of the 
laPd will be reduced to the . same figure, or less, than in the case of corn. 

This comparison is not strictly correct, inasmuch as the ingredie~ts withdrawn 
by corn exist in the latter in different proportions from those we find in cotton 
lint. If, however, we take into account, severally, the most important ingredi
en~ . of both, the comparison is thereby only rendered more striking. 

492. Manuring with OottOnseed.-In view of the facts just 9uoted, if it be 
wa~wnness to exhaust our soil by incessant cotton-cropping, what shall we say 
of allowing to go to waste, annually, hundreds of thousands of bushels of 
COTTONSEE~that part of the cotton crop whiCh cot:tains by far the greater 
portion of all the mineral ingredients withdrawn from the soil ?-It is true that 
in returning the seed, we do not return what the lint has. withdrawn ; thus far, 
th~refore, the replacement is imperfect. But we cannot have lint without seed; 
if we obtain the seed, the lint is very likely to be there also. Su1 pose that, in 
plJlpting corn, we were aiming Jl1erely at obtaining the sl.uc'cs, whereas the 
atalk and ear were returned to the soil; is it not palpable that the loss to the 
soil w.ould be quite insignifica;nt as compared with that which it sustains fi-om a. 
full crop of ears? And such, precisely, is the. case with cotton. Now, consid
ering the siJlall amount of exhaustion which is neces~arity consequent ripon 
a cotton crop; is it justifiable that lands like those of Madison and Holmes, and 
th,~ _pr~ir!,es them~elves,, ahould already be on the verge. of exhaustion ? . Is not 
ill:is snnple COll,Sidera.t1on enough tQ C()ndemn the system of cultpr~ whicil hl\s 
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brought about these lamentable consequences, and to cause its abandonment?

493. So long as cotton is our staple (and " Cottonis King"\ we cannot afford

to lose a bushel of the seed. Nay more, we cannot properly afford to apply ife

as a manure, on the large scale, to anything but our cotton crop. If applied to

Â©ur corn, the interest realized will ultimately fall far short of that whicn would

have been received, had it been applied, in a proper manner, to the cotton-field.

494 Manner of Applying- Cottonseed.â€”It is commonly stated, that cottonseed

is a better manure tor corn than for cotton. It is unbkely in the last degree,

that cotton should form an exception to a rule so well established for other

crops; but it is not at all unlikely that the present manner of applying the cotton,

teed manure, may be such as to produce the above result. The young cotton

plant is much less hardy than corn, and the contact with its roots of hot, fer-

menting cottonseed, seems to act similarly to an overdose of stable manure in

other cases. On the other hand, it is well known that if the fermentation or

decay of cottonseed is allowed to progress very far, or to terminate before the

seed is used as a manure, the energy of its action is very sensibly lessened.

495. Probably the best means of avoiding both inconveniences, would be to

allow the decay of the cottonseed to take place in the soil itself, on the spot

where it is intended to exercise its action; introducing it some weeks or even

months previous to the planting of the cotton, so as to allow the violence of the

fermentation to subside, while the volatile products of the decomposition (which

are to a great extent lost when the seed ferments in the pile), are completely

retained by the soil. Let the seed be scattered in a furrow drawn in the mid-

dle of the future bed, and then covered over deep enough to prevent its ever

coming in immediate contact with the rootstock of the young plant. The tap

root and its fibres will then reach and assimilate the nourishment contained in

the seed, at the period when the plant is not only able to bear without injury

the powerful stimulus, but is most particularly in need of it; while no injury

can result to the young seedlings from having "too much of a good thing" thrust

upon them, before they are able to be*r it. Planters who have made use of the

cottonseed in this, or a similar manner, have borne high testimony to its pecu-

liarly favorable effect on its parent stock, especially when the same policy is

regularly continued on the same field.

496. How does Cottonseed Act tâ€”If we examine or sift the soil of a field

where cottonseed has been applied as a manure, perhaps 6 or 8 months before,

we shall find the majority of the seeds entire, protected by the hull, with a

black, shrunk kernel inside, which still retains the greater portion of the nutri â€¢

tive mineral ingredients of the seed. The conclusion is inevitable, that the

action of cottonseed on any crop, during the first yeart is due chiefly to the

stimulant action of the carbonic acid and ammonia generated in its fermentation,

and not to the direct supply of the requisite mineral ingredients. Now, since

the ammonia and carbonic acid evolved from decaying cottonseed do not in any

manner differ from the same substances as derived from other sources, there is,

no reason why in this case, the cottonseed manure should act more favorably

on its parent crop, than on any other. Being essentially, during the first year,

a mere stimulant, it will of course act most favorably on such crops as are

particularly in need of stimulantsâ€”of which corn is one, since it will grow on

a dunghill, which cotton will not. But in the second, and succeeding years,

when tt.e mineral ingredients of the seed have returned to the soil in an available

condition, the principle that every plant is its own best manure, will undoubted-

ly be found justified in all cases.

It has been with respect to the cottonseed manure question, as with all

others in practical agriculture; the unsystematic experiments of one, or of a

few years, cannot decide them with any degree of certainty. It is to the results

of a settled policy continued for many years, that we must look for the final

settlement of questions like these; and unless, in such experiments, we are

guided by the principles of scientific research, and bring to bear on the subject
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· brought about these lamentable consequences, and to cause its abandonme~t? 
493. So long as cotton is our staple (and " Cotton is King"), we cannot afford 

to lose a bushel of the seed. Nay more, we cannot properly afford to apply it 
as a manure, on the large scale, to anything but our cotton crop. If applied to 
our corn, the interest realized will ultimately fall far short of that whicn would 
have been received, bad it been applied, in a. proper manner, to the cotton-field. 

494 Manner of Applying Cottonseed.-It is commonly stated, that cottonseed 
is a better manure lor corn than for cotton. It is unl•kely in the last degree, 
that cotton should form an exception to a rule so well established for other 
cropS; but it is not at all unlikely that the present manner of applying the cotton, 
aeed manure, may be such as to produce the above result. The young cotton 
plant is much less hardy than corn, and the contact with its roots of hot, fer
menting cottonseed, seems to act similarly to an o;verdose of stable manul'e in 
other cases. On the other hand, it is well known that if the fermentation.or 
decay of cottonseed is allowed to progress very far, or to terminate before the 
aeed is used as a. manure, the energy of its action is very sensjbly lessened. 

495. Probably the best means of a.voidmg both inconveniences, would be to 
allow the decay of the cottonseed to take place in the soil itself, on the spot 
wher.;, it is intended to ext1rcise its action ; introducing it some weeks or even 
months previous to the planting of the cotton, .so as to allow the violence of the 
fermentation to subside, while the volatile products of the decomposition (which 
are to a great ext~nt lost when the seed ferments in the pile), are completely 
retained by the soil. Let the seed be scattered in a furrow drawn in the mid .. 
die of the future bed, and then covered over deep enough to prevent its ev.er 
eoming in immediate contact with the rootstock of the y~utig plant. The tap 
root and its fibres will then reach and assimilate the nourishment contained in 
the seed, at the period when the plant is not only able to bear without injury 
the powerful stimulus, but is most particqlarly in need of it; while no injury 
can result to the young seedlings from having "too much of a good thing" thrust 
upon them; before they are able to beor it. Planters who have made use of the 
cottonseed in this, or a similar manner, have borne high testimony to its pecu
liarly favorable effect on its parent stock, efipecially when the same policy .ill 
'regularly continued on the same field. 

496. How does Oottonse.ed . Act ?-If we examine or sift . the soil of a field 
where cottonseed has been applied as a manure, perhaps 6 or 8 months before, 
we shall find the majority of the seeds entire, protected by the hull, with a. 
black, shrunk kernel inside, which still retains the greater portion of the nutri. 
tive ~ineral ingredients of the seed. 'l'he conclusion IS inevitable, that the 
action of cottonseed on any CJ'9p, during the first year, is due chiefly to the 
atimulant action of the,carbonic.acid and ammonia generated iii its fermentation, 
and not to the direct supply of the requisite miner.al ingredients. Now, since 
the ammonia and carbonic acid evolved from d(lcaying cottonseed do not in any 
manrier differ from the S<1me substances as derived from other sources, there is . 
no reason why i'n this case, the cottonseed manure should act more favorably · 
on its parent nrop, than on any ot}ler. Being, essentially, during the first year, 
a mere stiiiiulaBt, it will of course act most favorably on such crops as are 
particularly in need of stimulants--of which corn is one, since it will grow on 
a dunghill, which cotton will not. But in the second, and succeeding years, 
when tt.e mineral ingredients of the seed have returned to the soil in an available 
condition, the principle that every plant is its own best manure, will undoubted
ly be found justified in all cases. 

It has been with respect to the cottonsePd manure question, as with all 
others in practical agricuhure; the unsystematic experiments of one, or of a 
few years, cannot decide them with any degree of certainty. It is to the results 
of a settleclpolicfJ continued for n~any years, that we must look for the fi~aal 
settlement of questions like these; and unless, in such experiments, we are 
guided by ihe principles of acientitic research, and bring to bear on the subjec~ 
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such lights as science may afford: generations upon generations may experiment,

as they have done in Europeâ€”under great disadvantages; and with no other

result than the final and disastrous failure of every one of the empirical systems

successively devised, upon insufficient and partial data.

497. Feeding Cottonseed.â€”We cannot afford to feed cottonseed to our cattle,

unless we keep them at home and collect the manure, to be scrupulously

returned to the soil fiom which it is originally derived. For, not. only does

the land lose, with the cottonseed, twice the amount of mineral ingredients

which a corresponding crop of corn would have withdrawn; but even in stable

manure, the differences in the composition of the food from it is derived, are

continued, and hence the manure of corn-fed cattle is best ior corn; that of

those eating cottonseed, for cotton. If we apply them to different purposes,

we shall have used them to less advantage to ourselves.

498. Cottonseed-Oil Manufacture.â€”We cannot afford to sell our cottonseed,

for a trifle, to the oil-manufacturer, unless we take back at least the oil-cake^

and if possible the hull also. For in a bale of cotton, even the latter, according

to determinations I have lately made, carries with it twice the amount of

mineral matter that the lint does; while in the cake we have a highly concen-

trated cotton-manure, containing 8% per cent, of the mineral ingredients required

for the growth of cotton, and also in a more favorable condition for use as a

manure, than is the case with the raw cottonseed. When the latter is used,

not only does the hull (which is slow of decay) interfere greatly with the action

of the more powerful, and more rapidly decaying kernel, but the oil contained

in the latter renders its decay sensibly slower than is the case with the oil-cake

meal, in which but a small amount remains. Persons who have used the latter,

compare its action, so far as .its energy is concerned, to that of guano; while the

effect of the cake-meal is much more lasting, and the latter can be obtained at

one-third of the cost of guanoâ€”about $20 per ton.

499. How can the Manufacture of Cottonseed- Oil be afforded fâ€”Nothing of

any consequence is lost to the land in the oily which is not in the agricultural

sense at least, the "fat of the land," as seems to be supposed by many planters;

for it contains only a trifling amount of mineral matter; and a similar amouni

of sawdust would be of equal or better effect than the oil. It seems on the

contrary, that planters could profitably afford to let the oil-manufacturer have

their seed gratuitously, on condition that the cake be returned ; inasmuch as. in

the latter condition, their cottonseed will not only be more valuable as a manure*

but also in a more convenient form for feed, if desired as such. The cake may

be kept, without deterioration, in a dry place, for a great length of time; and

as a feed for milch cows it seems to possess the special advantage of imparting

much less of the peculiar flavor to milk and butter, than is the case when raw

cottonseed is fed. It would seem as though ail these advantages could be

realized in a manner profitable to all parties, by the establishment of cottonseed-

oil manufactories in all large cotton-growing neighborhoods, or at least in everj

county; thus avoiding the expenses of long transportation.

500. Selling Manure.â€”European agriculturists consider that any one who

even sells the manure made on his land, instead of returning it to the soil, is last

ruining his estate.

Even thus, cottonseed is the manure which nature furnishes to the cotton

planter, without thenecessity of passing it through the system of a troublesome,

herd of stock, as is the case in Europe. Rut for the rest, the same principle

applies to both, and the cotton planter ought no more to lose, or sell for a trifle,

his cottonseed, than the European agriculturist should throw away his stable-

manure. Were the cottonseed-oil manufacture (which has been expanding so

rapidly of late) to be the means of withdrawing from the cotton-fields their

legitimate return of the mineral ingredients of the seed, its introduction mighty

I think, be justly qualified as an unmitigated calamity to the South, and to

every individual planter. For, the income accruing to the country from this
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such lights as science may afford: generations upon generations may experiment, 
as they have done in Europe-under great disadvant11ges; and with no other 
result than the final and disastrous failure of every one of' the empirical systems 
successively devised, upon insufficient and partial data. · 

497. Feerling Co_ttonseed..-We cannot afl'ord to fe~d cottonseed to our cattle, 
unless we keep them at home and collect the manure, to be scrupulously 
returned to the soil f1om which it is originally derived, For, not. only does 
the land lose, with the cottonseed, twice .the amount of mineral ingredients 
which a corresponding crop of corn would have withdrawn ; but ev~n in stable 
lllanure, the differences in the composition of the foo'd from it is derived, are 
continued, and hence the manure of corn-fed cattle is best for corn ; that Of 
those eating cottonseed, for cotton. If we apply them to different purposes. 
we shall have used them to less advlinbge to ourselves. , . 

498. Cottonseed- Oil Manujrtcture.- We· cannot afford to sell our cottonseed, 
for a trifle, to the oil-manufacturer, unless we take back at least the oil-cake, 
and if possible the hull also. For in a bale of cotton, even the latter, according 
to determinations I have lately made, carries with it twice the amount of 
mineral matter that the lint does ; while in the cake we have a highly concen
trated cotton-manure, containing SUper cent. of the mineral ingredients required 
for the growth of cotton, and also in a more favorable condition for use as a. 
manure, than is the case with the raw cottonseed. "When .. the latter is used, 
not only does the hull (which is slow of decay) interfere greatly with the action 
of the more powerful, and more rapidly decaying kernel, but the oil contained 
in the latter renders its decay sensibly slower than is the case with the oil-cake 
meal, in which but a small amount remains. Persons who have used the latter, 
compare its action, so far as .its energy is concerned, to that of guano ; while the 
effect of the cake-meal is much more lasting, and the latter can be obtained at 
one. third of the cost of guano-about $20 per ton. 

499. How can the ManujactU1·e of Cottonseed- Oil be afforded !-Nothing of 
any consequence is lost to the larid in the oa, which is not in the agr£cultural 
sense at least, the "fat of the land," as seems to be supposed by many planters; 
for it contains only a trifling amount of mineral matter ; and a similar amount 
of sawdust would be of equal or better effect than the oil. It seems on the 
contrary, that planters could profitably afford to let tqe oil-manufacturer haw 
their seed gratuitously, on condition that the cake be returned ; inasmuch as~ in 
the latter condition, their cottonseed will not only be more valuable as a manure; 
but also in a more convenient form for feed, if desired as such. The cake may 
be kept, without deterioration, in a dry place, for a great length of time ; and 
as a feed for milch cows it seems to possess the special advantage of imparting 
much less of the peculiar flavor to milk and butter, than is the case when raw 
cottonseed is fed. It would seem as though all these advantages could be 
realized in a manner profitable to all parties, by the establishment of cottonseed
oil manufactories in all large cotton-growing neighborhoods, or at least in every 
county ; thus avoiding the exp~nses of long transportation. 

500. Selli'(tg Manure.-Europenn agriculturists consider that any one who 
even sells the manure made on his land, instead of returning it to the soil, is last 
ruining his estate. · 

Even thus, cottonseed is the manure -which nature furnishes to the cotton 
planter, without the necessity of pa.~sing it through the system of a troublesom~ 
herd of stock, as is the case in Europe. Rut for the rest, the same principle 
applies to both, and the cotton phnter ought no more to lose, or sell for a trifle. 
his cottonseed, than the European agriculturist :,;hould throw away his stable
manure. Were the cottonse-ed-oil manufacture (which has been expandin·g so 
:rapidly of late) to be the means of withdrawing from the cotton-field8 their 
legitimate return of the mineral ingredients of the seed, its introduction might. 
I think, be justly qualified as an ' unmitigated calamity to the South, and to 
every individual planter. For, the income accruing to the country from tbia 
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manufacture, is grossly disproportionate to the injury, which the withdrawal of

the life-essence of cotton-plan ting would inflict upon the prosperity of the whole.

501. Cottonseed in the Mississippi Bottom.â€”It is a common practice with

planters in the Mississippi bottom, with whom cottonseed is a drug, to haul it

into the bayous, where a part of it is eaten by their hogs, the rest is carried off

to the Father of Waters, and by him to the Ocean, the great ultimate receptacle

of the wasted fertility of the continents, which pours into it from millions of

sewers in the great cities. All such is lost to mankind, at least until the bottom

of the Ocean, shall be upheaved and transformed into cultivated fields.â€”Were

the planters who adhere to the above practice, aware how dear their cottonseed-

fed pork costs them, or will have cost their children, and how bitterly posterity

at least will rue the loss of what has been sent to the bottom of the Gulf, they

would surely prefer that the wagons which now carry the seed to the bayous,

should be garrisoned by a hand or two, to scatter abroad the seed while passing

through the field! For though, of all others, the planter of the Mississippi

bottom appears to be most firmly convinced of the inexhaustibility of his soil;

yet, if the present system be continued, even the present generation will hero

and there awake to the unpleasant fact, that like all other earthly things, the

fertility even of the Mississippi bottom is finite.

It is said that the soils of the Bottom are so thrifty "anghow" that an addition-

al dressing of cottonseed would cause the cotton to run to weed. But while

this might be a tenable objection against using it in the drill or furrow, it

certainly cannot be held against merely scattering it on the surface of the ground

(several months previous to planting, if necessary), in the proportion in which

it was taken from it. Yet this would fully insure to the soil the ultimate

advantages of a restitution of its nutritive elements.

502. Of late, some of the planters of the Bottom, instead of making the

summary disposition of their cottonseed, ahove alluded to, have preferred selling

it to the cottonseed-oil manufactories. While it may be gravely doubted, that

the small increase of profits thus accruing to them is in any manner commen-

surate with the disadvantage of the undiminished drain on their lands, it is at

least so far commendable, as it prevents these valuable materials from being lost

to mankind, and affords the upland planters a convenient opportunity of trans-

ferring to their lands, a part of the surplus fertility of the Mississippi bottomâ€”

an exchange of commodities to which they at least ought not to object, and of

which they should avail, themselves freely.

The cotton stalk and leaf are even now pretty generally returned to the soil,

inasmuch as their removal would be more troublesome than the inconvenience

they cause in tillage. Be it remembered, that each stalk so retained is the

equivalent of another prospective stalk; as each and every seed returned, is

representative of another prospective seed ; with its necessary appendage, the lint.

What is true of cotton, its seed and stalk, holds good also, of course, with

reference to other crops. Of all, whatsoever is not otherwise used, ought to be

Conscientiously returned to the soil; thus, both the necessity of rotation,#nd

the exhaustion of the soil generally, may be reduced to their minimum.

2. BUBSOIUNG.

503. This term comprehends two operations essentially different in their

nature and elfects. In one sense, it mean^ merely the breaking up of the

subsoil, without necessirily bringing it to the surface to any great extent; in

another, it signing the turning up, on the surf nee, of the subsoil itself, or mixing

it with the surface soil. It is chiefly in the latter sense that I mean to discuss

subwiling here, for in the former, it is advisable almost every whereâ€”objection-

able only in a few special cises. For in simply breaking up the harder stratum

beneath the soil, we secure some of the advantages of deep plowing, whether

the subsoil be poor or rich. Deep plowing, like thorough drainage, tempera the
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manufacture, is grossly disproportionate to the injury, which the withdrawal of 
the li(e-es,:;enceof cotton-planting wo~ld inflict upon the prosperity of the whole. 

501. Oottonseerl in the Miss£ssippi Bottom.--It is a common practice with 
planters in the Missi:>sippi bottom, with whom cottonseed is a drug, to haul it 
into the bayous, where a part of it is eaten by their hogs, the rest is carried off 
to the Fa.th( r of Wn.ters, and by him to the Ocean, the great ultimate receptacle 
of the wasted fertility of the continents, which pours into it from millions of 
sewers in the great cities. All such is lost to mankind, at least until tha bottom 
of the Ocean.shall be uphe-aved and transformed into cultivated fields.-Were 
the planters who :idhere to the above practice, aware how dear their cottonseed
fed pork costs them, or will have cost their children, and how bitterly posterity 
at least will rue the loss of what has been sent to the bottom of the Gulf, they 
would su1·ely prefer that the wagons which now carry the seed to the bayous, 
Bhould be g<trrisoned hy a hand or two, to scatter abroad the seed while pas-:ing 
through the field! For though, of all others, the planter of the Mississip'pi 

. bottom appec1r11 to be most firmly convinced of the inexhaustibility of his soil ; 
yet, if the present system be continued, even the present generation will here 
and there awake to the unpleasant fact, that like all other earthly things, the 
fertility even of the Missis;,;ippi bottom is finite. 

It il! said that the wil..:; of the Bottom are so thrifty "at1ghow," that an addition· 
al dressing of cottonseed would cause the cotton to run to weed. But while 
this might be a tenable objection against using it in the drill or furrow, it 
certainly cannot be held against merely scattering it on ·the surface of the ground 
(several month» previous to planting, if necessa.ry), in the proportion in which 
it was taken from it. Yet this would fully insure to the soil the ultimate 
advantages of a restitution of its nutritive elements. 

502. Of late, some of the planters of the Bottom, instead of making the 
summary disposition of .their cottonseed, ahove alluded to, have preferred selling 
it to the cotton~eed-oil manufactories. While it may be gravely doubted, that 
the small increase vf profits thus accruiiJg to them is in any manner commen
$urate with the dbadvantage of the undiminished drain on their lands, it is at 
leosl so fa.r commend<thle, .as it prevents the.~e valuable materials from being lost 
to mankind. and affords the upland pla~ters a convenient opportunity of trans
ferring to their land,;, a p11rt of the S11rplus fertility of the Mississippi bottom
an exchange of commodities to which they at least ought not to object, and or 
which they should avail. themselves freely. 

The cotton stalk and leaf are even now pretty generally returned to the soil, 
inasmuch a~ their removal would be more troublesome than the inconvenience 
they cause in tillage. Be it remembered, that each stalk so retained is the 
equivalent of another prospective stalk; as each and ~very seed returned, is 
representative of another prospective seed ; with its necessary appendage, the lint. 

Wh·tt is true of cotton, its seed and stalk, holds good also, of course, with 
reft!rence to other crops. Of all, whatsoever is not otherwise used, ought to be 
conscientiously returned to the soil; thus, both the necessity of rotation,~nd 
the exhaustion of the soil generally, m:ty be reduced to their minimum. 

!l. SUBSOILING. 

503. This term comprehenrls two operations essentially different in their 
nature and elft~cts. In one sense, it mean.; merely the breaking up of the 
su':8oil, without necesHrily bringing it to the surf,tee to any great extent; in 
another, it :-~ignifi.H the turn ins up, on the surf&ce, of the subsoil itself, or mixing 
it \Vith the surface soil. It is chiefly in the la.tter sense that I mt:an to di;;cuss 
l'lllb~oiling here, for in· the former, it is advisable alm.,st everywhere--objection
able only in a few special cJSes. For iu simply breaking up the harder stratum 
beneath the soil, we secure so.me of the advantages of deep plowing, whether 
the subsoil be poor or rich. IJeep plowing, like thorough drainage, tempf!l'a the 
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injurious effects of extremes both of wet and drouth; facilitates the penetration of

the soil by the roots, affording them, at the same time, a wider range wherein to

seek their nourishment. In this general point of view, little more need be

observed in regard to this operation, than that it should not be practiced,

where there is danger of breaking through the retentive strata into loose sands^

which would allow manures to sink (1401)

But whether or not it may be useful in any particular case to turn up the

subsoil, is dependent entirely upon local circumstances, and cannot be decided

without a close examination, and frequently not without analyses of the soil and

Subsoil.

504. When the soil itself is so deep that the plow cannot conveniently go

beyond the soil stratum, then in fact, subsoiiing means nothing else than deep

plowing; while, whenever it goes beyond, turning up the subsoil, it is subsoii-

ing, properly speaking (ir350,ff.). We must recollect in this case, as in thatofman-

ures proper, that when we mix the subsoil with the soil, two different kinds of

effects will be produced. In the first place, the subsoil may act as a mechanical

manure, by improving the physical condition of the soil; by rendering it lighter, if

heavy, or heavier, if too light (if 418). The latter case is very common, viz : that a

heavy subsoil clay underlies a very light soil, and that the latter is very much,

improved by intermixture with the former, though it may not be richer in

nutritive ingredients.â€”The former caseâ€”a light subsoil underlying a heavy

soilâ€”is much less common, and in this State, almost entirely confined to bottom,

pond, and some Marsh soils.

505. Secondly, the subsoil may act as a chemical manure (^416), by adding

to the stock of nutritive ingredients within reach of the roots of plants, when-

ever it is richer in these than the surface soil; either naturally, or in conse-

quence of the exhaustion of the latter by cropping.

To determine whether in any particular case, subsoiiing may be advisable or

not, is oftentimes a question very difficult of decision, unless by actual

experiment, or more briefly, by analysis. Yet even the latter is not always a

safe guide, unless accompanied by observation on the spot, the of circumstances

under which the soil and subsoil occur.

506. Treatment of Subsoiled Lands.â€”It is essential to recollect, that, how-

ever nearly analyses may show the two materials to be alike in ultimate

composition, the subsoil will almost invariably differ from the soil in two

respects, viz: 1st. In containing less vegetable matter than the latter. 2d. In

containing its nutritive ingredients in a less available condition, on account of

being so little accessible to atmospheric action, and also, to that of decaying

vegetable matter (^357,422).

It is owing to these causes, that during the first season, subsoiiing often seems

to produce none, or even an unfavorable effect. For so long as the nutritive

matter contained is in an inactive condition, it follows that for the time

being, it must exercise the same effect as though we had mixed with the surface

soil a subsoil of inferior fertility, which would naturally deteriorate it.

The remedy, therefore, is simple enough. After subsoiiing, we must try to

supply as rapidly as possible the deficiency of vegetable matter, either by plow-

ing in green crops, or by manuring with muck, saw-dust and the like; and we

must, if possible, stimulate it by the use of lime, plaster of Paris, or ammoni-

acal manures, as the case may require. Moreover, here, as almost everywhere^

stable manure is in its right place. But wherever there is no stringent necessity

for oc â€¢upying the subsoiled land with heavy crops the first year, it is best to

allow them a season of rest or fallowing, with light crops, such as wheat or

rye; after which, the stimulants will be found less necessary.

507. Whenever no serious change of the physical condition (as to lightness ot

heaviness) is to be anticipated in consequence of the intermixture of soil and

subsoil, the question is reduced simply to the inquiry whether or not the subsoil

is equally fertile, or more, or less So, than the soil In this case, analysis will
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injurious effeds. of extrenwr both of wet. and drouth; facilitates the · penetration ot 
the soil by the roots, affording them, at the same _Lime, a wider range wherein to 
seek their nourishment. In this general point of view, little more need ba 
observed in regard to this . operation, than that. it should not be practiced, 
where there is danger of breaking through the retentive strata into loose sands. 
which would allow manures to sink ('!1"401) 

But whether or not it may be useful in any particular case to tum up the 
subsoil, is dependent entirely upon local circumstances, and cannot be decicled 
without a Close examination, and frequently not without analyses of the soil and 
subsoil. 

504. When the soil itself is so deep that the plow cannot conveniently go 
beyond the soil stratum, then in fact, subsoiling means nothing else than deep 
plowing; while, whenever it goes beyond, tnrning up the subsoil, it is subsoil
ing, properly speaking ('!r350,ff). We must recollect in this case, as in thatofman
ures proper, that when we mix the subsoil with the soil, twQ different kinQ.s or 
effects will be produced. In the first place, the subsoil may act as a mechanical 
manure, by improving the physical condition ofthesoil; by rendering it lighter, it 
heavy, or heavier, if too light ( 1!"418). The latter case is very common, viz : that a 
heavy subsoil clay undel'lie . .; a very light soil, and that the latter is very much. 
improved by intermixture with the former, though it may not be richer in 
nutritive ingredients.-The former case--a light subsoil underlying a heavy 
soil-is much less common, and in this State, almost entirely confined to botto~ 
pond, and some Manih soils. 

505. Secondly, the subsoil may act as a chemical manure ('!1"416), by addiQg 
to the stock of nutritive ingredients within reach of the roots of plants, when
ever it is richer in these than the surface soil; either naturally, or in conse
quence of the exhaustion of the latter by cropping. 

To determine whether in any pa.rticuhr case, subsoiling may be advisable or 
not, is oftentimes a question very difficult of decision, unless by actual 
experiment, or more briefly, by analysis. Yet even the latter is not always a 
safe guide, unless accompanied by observation on the spot, the of circumstancea 
under which the soil and subsoil occur. 

506. Treatment of Subsoiled Lands.-It is essential to recollect, that, how
ever nearly analyses may show the two materials to be alike in ultfmat6 
composition, the subsoil will almost invariably differ from the soil in two 
respects, viz : 1st. In containing less vegetable matter than the la;tter. 2d. In 
containing its nutritive ingredients in a less available condition, on account or 
being so little accessible to atmospheric action, and also, to that-of decaying 
vegetable matter ("JT357, 422). 

It is owing to these causes, that during the first season, subsoiling often seem& 
to produce none, or even an unfavorable effect. For so long ~ the nutritive 
matter contained is in an inactive condition, it follows that for the time 
being, it must exercise the same effect as though we had mixed with the surface 
soil a subsoil of inferior fertility, which would naturally deteriorate it. 

The remedy, therefore, is simple enough. After subsoiling, we must try to 
supply as rapidly as possible the deficiency of vegetable matter, either by plow
ing in green crops, or by manuring with muck, saw-dust and the like; and we 
must, if possible, stimulate it by the use of lime, plaster of Paris, or ammoni
acal manures, as the case may require. Moreover, here, as almost everywhe~ 
stable manure is in its right place. But wherever there is no stringent necessity 
for oc·upying the subs.oil£:d land with heavy crops the first year, it is best to 
allow them a season of rest. or fallowing, with light crops, such as wheat or 
rye; after which, the stimulants will be found less necesf'ary. 

507. Whenever no serious change of the physical ronditz'on. (as to lightness Ol' 
heaviness) is to be-anticipated in consequence of the intermixture of soil and 

. su_bsoil, the question is reduced simply to the inquiry whether or not the subsoil 
is equally fertile, or mare, or lea$ so, than the soiL In this case, analysis ·wiJI 
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give a categorical answer. If the subsoil, while similar in its physical condition

to the soil, is similar to it in composition also, with only the differences produced

by their relative position 506): then subsoiling will, in matter of fact, mean

little else than deep plowing. If the subsoil is poorer than the surface soil, then

it will manifestly be inadvisable to dilute the latter, as it were, by the admixture

of inert matter without a corresponding addition of nutritive ingredients. If on

the other hand, the subsoil is richer in the latter than the surface soil, subsoiling

is, as manifestly, indicated as advantageous.

As instances in which the physical condition of soils will be very little changed

by subsoiling, I may mention, most of the soils of the main Pontotoc Ridge;

the Marshall county Table lands; and the majority of the yellow loam lands of

Yallabusha, Holmes and Madison counties; also, to a great extent, the prairies.

In these cases, therefore, simple comparative analyses of the soils and subsoil*

will decide as to the usefulness or injuriousness of subsoiling, in the sense of

turning up the subsoil.

508. When, as in a large number, perhaps the majority of cases, an essential

change in the physical character of the soil may be produced by subsoiling, the

question whether it be profitable or not, becomes a much more uimcuit one, and

cannot be answered in a general manner. For while on the one hand, we may

derive from it double advantages, if it should happen both to correct the physical

condition of our soil, and to add to its stock of fertility; it may, on the other

band, utterly and irrecoverably ruin our land, if the change produced with

respect to lightness or heaviness, should happen to fall in the wrong direction.

In this case, even a greater native fertility of the subsoil would be of little use.

Whenever a soil possesses the proper physical constitution, however poor

naturally, it is susceptible of improvement at least, and thus far valuable. But

if its physical properties be extremes on either side (whether naturally or in

^consequence of injudicious subsoiling), the soil will always be an unsafe one, no

matter how great its stock of nutritive elements, and whether native or super-

added in the shape of manures. [With reference to this subject, see ^401 to

403].

509. Gases in point are far from uncommon in this State, and that with,

Teference to both extremes of constitution. Among light soils, which would be

rendered still lighter, and would, therefore, be injured by subsoiling, I may

mention, most of the hommock soils of the Sea-coast, a large portion of the

ridge soils of Kemper, Lauderdale and Jasper counties, and a large part of

bottom soils, e. g., those of upper and middle Pearl River. Of those which, being

sufficiently heavy in themselves, would be rendered excessively so by the

admixture of their subsoil, the heavy Flat woods soils, and a large portion of our

prairie soils (especially those overlying the Tertiary, in South Mississippi), are

examples; also, the bottom soils of the lower Pearl, and lower Pascagoula

Kivers.

510. Light Subsoils.â€”In some cases, especially of sandy soils, there is, at times,

still another objection, of a serious character, to subsoiling. One of the most

important advantages of a good subsoil is that it prevents the " sinking" of

manure, i. e., of the soluble portion of it, to a depth beyond the reach of the

roots of cultivated plants. It does this, not only by virtue of its density, but

also, and perhaps chiefly, in consequence of its possessing the strong retentive

power (which has been discussed before, IT378, ff.) both for moisture and for the

nutritive ingredients of plants. Hence the great importance which is justly

attached to the question, whether or not any tract of land possesses a subsoil of

the proper physical constitution. For even if the surface soil should happen to

be so light that it would not ordinarily retain a supply of manure more than

Sufficient for a single crop, still, if the subsoil be capable of retaining it, the land

is susceptible of permanent improvement; because the nutritive elements thus

retained are not allowed to pass beyond the reach of the roots of plants.â€”Such

J3 the case with a large part of the " Piny Woods" region of South Mississippi.
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give a categorical answer. If the subsoil, while similar in its physical condition 
to the soil, is similar to it in composition also, with only the differences produced 
by their relative position ('!f506): then sub:-:oiling will, in matter of fact, mean 
little else than deep plowing. If the subsoil is poorer than the surface soil, then 
it will manifestly be inadvisable to dilute the latter, as it were, by the admixture 
{)f inert matter without a corresponding addition of nutritive ingredients. If oa 
the other hand, the subsoil is richer in the latter than the surface soil, subsoiling 
is, as manifestly, indicated as advantageous. 

As instances in which the physical condition of soils will be very little chllnged 
by subsoiling, I may mention, most of the soils of the main Pontotoc Ridge ; 
the Marshall county Table lands; and the majority of the yellow loam lands of 
Yallabusha, Holmes and Madison counties; also, to a great extent, the prairies. 
In these cases, therefore, simple comparative anal,Yses of the soils and subsoil& 
will uecide as to the usefulness or injuriousness of subsoiling, in the sense of 
turning up. the subsoil. 

508. When, as in a large number, perhaps the majority of c~l':ef'l, 11n es8ential 
change in the physical character of the soil may be produced by subsoiling, the 
question whether it be profitable or not, becomes a much more t.1111Ieult one, and 
cannot be answered in a general manner. For while on the one hand, we may 
derive from it double advantages, if it should happen both to correct the physical 
-condition of our soil, and to add to its stock of fertility; it may, on the other 
hand, utterly ·and irrecoverably ruin our land, if the change produced with 
respect to lightness or heaviness, should happen to fall in the wrong direction. 
In this case, even a. greater native fertility of the su b1<oil would be of little use. 
Whenever a soil possesses the proper physical constitution, however poor 
l!l&.turally, it is susceptible of improvement at least, and thus far valuable. Buj; 
if its physical properties be extremes on either side (whether naturally or in. 
-consequence of injudicious subsoiling), the soil will alwa.ys be an un~afe one, no 
matter how great its stock of nutritive elements, and whether native or super
added in the shape of manures. [With reference to this subject, see '[401 to 
403). 

509. Cases in point are far from uncommon in this State, and that With 
reference to both extremes of constitution. Among light soils, which would be 
rendered still lighter, and would, therefore, be injured by subsoiling, I may 
mention, most of the hom mock soils of the Sea- coast,· a large portion of the 
ridge soils of Kemper, Lauderdale and Jasper counties, and a large part of 
bottom soils, e. g., those of upper and middle Pearl River. Of those which, being 
sufficiently heavy in themselves, would be rendered excessively so by the 
admixture of their subsoil, the heavy Flatwoods soils, and a large portion of our 
prairie soils (especially those overlying the Tertiary, in South Missis~ippi), are 
examples ; also, the bottom soils of the lower Pearl, and lower Pascagoula 
Rivers. -

510. Light Subsoils.-In some cases, especially of sandy soils, there is, at times, 
still another objection, of a. serious character, to subsoiling. One of the most 
important advantages ·of a good subsoil is that it prevents the " sinking" or 
manure, i. e., of the soluble portion of it, to a. depth beyond the reach of the 
roots of cultivated plants. It does this, not only by virtue of its density, buj; 
also, and perhaps chiefly, in consequence of its possessing the strong retentive 
power ~which has been discussed before, '1[378, ff.) both for moisture and for the 
nutritive ingredients of plants. Hence the great importance which is justly 
attached to the question, whether or not any tract of land possesses a subsoil of 
the proper physical constitution. For even if the surface soil should happen to 
be s~ light that it would not ordinarily retain: a supply of manure more than 
sufficient for a single crop, still, if the subsoil be capable of retaining it, the land 
is susceptible of permanent improvement ; because the nutritive elementS' t~us 
retained are not allowed to pass beyond the reach of the roots of plants.-Sucb. 
.S the CllSe with a large part of the" Piny Woods'' region of South .MisSisSippi. 
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While naturally poor in the nutritive ingredients of vegetables, these lands often

possess an excellent subsoil of yellow loam, which renders them capable of

improvement to any extent; nor can there be any doubt that they will be so

improved, so soon as that portion of the State shall have been rendered more -

accessible to the world's commerce.

511. A different state of things, however, obtains in another class of soils,

examples of which have already been mentioned as occurring in many of the

ridge soils of Kemper, Lauderdale and Jasper, and some of the adjoining

counties. These soils, while naturally fertile, are so light and porous, that

even without tillage, the roots of plants would find little difficulty in

penetrating the subsoil. In examining the latter, we find at a certain depth

(from 10 to 15 inches) a kind of crust or indurated portion, the presence of

which explains the fact that soils so extremely sandy in themselves, will resist

drouth to a considerable extent, and will also retain manure. Below this crust,

however, there is nothing but loose and sterile sand. Now it is evident, that if

by subsoiiing we break through, and destroy, the subsoil "hardpan" in question,

we shall destroy also, and irrecoverably, the capacity for improvement of the

land so treated.

512. Heavy Subsoils.â€”Tf extreme lightness and porosity of the subsoil is a

serious drawback to any permanent and reliable improvement of the soil, more-

can hardly be said in favor of subsoils whose* character is the extreme opposite,

viz : very heavy and clayey. What has been said (IT401 to 403) in regard to>

soils of this character, applies in a similar manner to subsoils of that class.

The great density of the mass refuses to allow of the percolation of the raia*

water, which is, therefore, obliged to take its course along the surface, denuding

the latter of whatever soil there may be of a lighter character. Hence the

barrenness of the surface in the undulating portions of the Flatwoods Region,,

in which the heavy clay soils prevail. The soil, as analysis shows, is not too

poor to bear grass, and with some admixture of vegetable matter it might do-

well. But no sooner has a thin layer of such material accumulated, than a

heavy rain carries it off into the gullies, leaving the hills bare. Where the

heavy Flatwoods soil occupies level tracts, each heavy rain floods the country,

and the subsidence of the sheet of water spread on the surface is so slow, that

crops are frequently drowned out, or perish for want of tillage.â€”Such are the

disadvantages of a subsoil of this kind in wet seasons; in times of drouth, they

are scarcely better in their action.

513. It is true that heavy clays are very retentive of water, and we shall

rarely find one of these heavy under-clays dried out even during the dryest

season; but unfortunately, they retain their moisture with such pertinacity, that

they will not share it with the surface soil, as good subsoils will do. And as

their great density forbids that the roots of plants should penetrate them, their

moisture thus remains perfectly useless within them. The evil is still aggravated

by the circumstance, that they oblige the roots of plants to remain nearer to the

surface than would be the case in a generous soil, thus leaving them much more

exposed to the injurious influence of atmospheric changes.

We thus perceive that an improper physical condition of the subsoil may be

quite as injurious to crops as though the soil itself was in fault. And since it is

extremely difficult, and often impossible, to remedy the defects of the subsoil^

while the soil may almost always be improved, the importance attached to

having "a good foundation" underlying the latter, is fully justified. The faults

of a heavy subsoil may be remedied to a great extent, by thorough drainage, as

has been explained above (410); but those of light and unretentive ones are

often very difficult to deal with.

514. As for the ultimate and permanent advantages to be derived from sub-

soiling, it will readily be perceived, that at best they are the same as those

attained by deep plowing in a fertile soil.

When after exhausting the surface soil, we throw up a subsoil of equal or
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While naturally poor in the nutriti'"e ingredients of vegetables, these lands often 
possess an excellent subiioil of yellow loam, which renders them capable or· 
improvement to any extent; nor can there be any doubt that they will be so· 
ito proved, so soon as that portion of the State snail have been rendered nrore· 
accessible to the world's commerce. · 

511. A different state of things, however, obb.ins in an~ther class of soils, 
examples of which have already been mentioned as occurring in many of the 
ridge soils of Kemper, Lauderdale and Jasper, and some of the adjoining 
eounties. 'l'hese soils, while naturally fertile, are so light and porous, that 
even without tillage, the roots of plants would find little difficulty Jn 
penetrating the subsoil. In examining the latter, we find at a certain depth 
(from 10 to 15 inches) a kind of crust or indurated portion, the prel'ence of 
which explains the fact that soils so extremely sandy in theml'elvc!', will resist 
dr:outh to a considerabl~ extent, and will also retain manure. Below this crust, 
however, there is nothing but loose and sterile sand. Now it is evident, that if 
by subsoiling we break through, and destroy, the subsoil "hardpan" in question, 
we shall destroy also, and irrecoverably, the capacity for improvement of the 
land so treated. 

512. Heavy Subsoils.-If extreme lightness and porosity of the subsoil is a, 
serious drawback to any permanent and reliable improv< ment of the soil, more' 
can hardly be said in favor of subsoils whosl~ character is the extreme opposite, 
viz: very heavy and clayey. What has been said (~401 to 403) in regard to
tJOils of this character, applies in a similar manner to subsoils of that class. 
'l'he great density of the mass refuses to allow of the percolation of the rain· 
water, which is, therefore, obliged to take its course along the surface, denuding 
the latter of whatever soil there may Le of a lighter character. Hence the 
barrenness of the surface in the undulating portions of the Flatwoods Region,. 
in which the heavy clay soils prev.til. 'l'he soil, as analysis shows, is not too 
poor to bear grass, and with ·some admixture of vegetable matter it might do. 
well. But no sooner bas a lQin layer of such material accumulated, than a 
heavy rain carries it off into the gullies, leaving the hills bare. Where the 
heavy Flatwoods soil occupies level tracts, each heavy rain floods the country, 
and the subsidence of the sheet of water spread on the surface is so slow, that 
crops are frequently drowned out. or perish for want of tillage.-Such are the 
disadvantages of a subsoil of this kind in wet seasons; in times of drouth, they 
are scarcely _better in their action. 

513. It is true that heavy clays are very retentive of water, and we shall 
rarely find one of these heavy under-clays dried out even during the dryest 
season; but unfortunately, they retain their moisture with such pertinacity, that 
they will not share it with the surface soil, as good subsoils will do. And as 
their great density forbids that the roots of pl<~nts should penetrate them, their 
ruoisture thus remail)S perfectly useless within them. The evil is still aggravated. 
by the circumstance, that. they oblige the roots of plants to remain nearer to the 
surface than would be the case in a generous soil, thus leaving them much more 
exposed to the injurious influence of atmo~o:pheric changes. 

We thus perceive that an improper physical condition of the subsoil may be 
CJ.nite as injurious to crops as though the soil itself was in fault. And since it is
extremely difficult, apd often impossible, to remedy the defects of the subsoil, 
while the soil may almost always be improved, the importance 'attached to 
having "a good foundation" underlying the latter, is fully j ustitied. · The faults 
of a heavy subsoil may be r~me.dierl to a great extent, by thorough drainage, as 
bas been expl:tined above (410); but those of light and unretentive ones are· 
often very difficult to deal with; 

514. AS for the ultimate andpermanent advantages to. be derived from sub
soiling, it will readily be perceived, that at best they are the same as tho.se 
a1;tained by deep plowing in a fertile soil. · . 

When after exhausting the surface soil, we throw up a subsoil of equal or-
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superior fertility, we shall thus have, in matter of fact, a fresh soil. We can

readily exhaust this soil in its turn, by the same mode of culture; and then, if

our subsoiling has reached as deep as agricultural implements can conveniently

go on the large scale, we shall have no further remedy but a regular system of

manuring. Subsoiling, therefore, in connection with fallowing, may serve to

correct the physical condition of our soil, and to increase the duration of natural

fertility; but it is not by any means & permanent safeguard against exhaus-

tion, which will inevitably arrive sooner or later, unless we restore to the soil,

from an independent source, the ingredients which we have withdrawn.

515. Tallian, or Lois Weedon System.â€”It is true that a regular system of

subsoiling and fallowing combined, will in many cases sustain the productive-

ness of soils without sensible diminution, for a considerable length of timeâ€”

sufficient to convince of its unceasing efficacy, those who imagine that the

experience of a few years, or even of a decennium or two, can decide positively

as to t .e merits of a system of Agriculture. We can readily prove a negative

in a short time; if a thirty years culture without rotation or manure renders

our land incapable of producing cotton, the proof that our system is wrong is

plain enough. But if some of our land remains productive beyond that period,

it certainly does not prove that the system is correct, and that under it our land

will last forever. Yet such, precisely, is the logic of some modern agricultural

writers, on the subject just in hand. The system of deep and thorough tillage

and fallowing, which, a century and a half ago, was devised by Tull, and during

a considerable ,period, sustained its reputation as a panacea against the exhaus-

tion of soils, until time proved its insufficiency, has lately been brought back to

us in a new guise, and upon the (as U contended) irrefragible proof afforded by

a success of twelve yeirs (/), is proclaimed to us as a full and sufficient remedy

for the growing and threatening evil. We are told that we must retrace our

steps, and unlearn what the bitter experience of centuries has taught usâ€”all

for the twelve years experiment at Lois Weedon! It is nothing to the enthu-

siastic, but short-sighted proselytes of this system, that its temporary results

are foreseen and well understood in the science of agriculture; it is nothing to

them, that the system supposed to be infallible for centuriesâ€”thai of cattle-

raising for the sake of manureâ€”has at last been found wanting, and has buried

in its ruins more than one agricultural commonwealth in the old world. And

not a small amount of so-called, half-understood "science11 is brought to bear on

the subject; notwithstanding that, in the same breath, science is denounced as

untrustworthy, and its results, the sum of all experience, declared to be obsolete.

516. Subsoiling and fallow combined, as in the "Lois Weedon System," will

help us to eke out a certain percentage of deficiency in the replacement, by

mmure, of the ingredients withdrawn : and it is not unlikely, that with crops

as slightly exhaustive as cotton, when the seed and stalk ar3 retured (1T490, ft'.),

several generations might not feel the want of manure, in soils of good native

fertility. But if we regard,it otherwise than asa safety-valve or regulator, by

which we may render insensible the accidental variations in the regular compen-

sation, and to which we m iy resort in a "rainy day if we violently appro-

priate to ourselves in a short time, all that portion of the fertility of the soil

which the fallow could develop with useful rapidity : then we shall arrive

precisely at the point to which the excessive use of lime or guano brings us,

which "enriches the father, but impoverishes the son."

517. Drainage has already been mentioned as being somewhat analogous in

its action to subsoiling (TJ"409), though it carries with it numerous other

advantages. But however valuable as an improvement, and especially as

protecting the crops against the vicissitudes and accidents of the seasons, it

cannot, any more than rotation, subsoiling or fallowing, prevent the exhaustion

of the soil. It is true that, if we look only to the direct experience on lands

artificially thorough-drained (which has not been very lengthy), numerous

instances might be quoted in which the good effects at first experienced, still
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Bnperior fertility, we shall thus have, in· matter of fact, a fresh soil. We can 
readily exhaust this soil in its turn, by the same modo of culture; and then, if 
our subsoiling has reached as deep as agricultural implements can conveniently 
go on the large scale, we shall have no further remedy but a regular system of 
mlnuring. Subsoiling, therefore, in connection with fallowing, may serve to 
correct the physical condition of our soil, and to increase the duration of natural 
fertility ; but it is not by any means a permanent safeguard against exhaus
tion, which will inevitably arrive sooner or later, unless we restore to the soi~ 
from an independent source, the ingredients which we have withdrawn. 

515. TuUian, or Lois Weelon System.-It is true that a regular system of 
subsoiling and fallowing combined, will in inany cases sustain the productive
ness of soils without sensible diminution, for a considerable length of time
tmfficient to convince of its uncea-:ing efficacy, those who imngine that the 
experience of a few years, or even of a decennium or two, can decide positiveTy 
as to t .e merits of a system of Agriculture. We C;ln readily prove a negative 
in a shrJrt time ; if a thirty years culture without rotation or manure renders 
our land incap.tble of producing cotton, th'e' p1·oof that our syst~~m is wrong is 
plain enough. But if sm:ne of our land remains productive beyond that period, 
it certainly does not prove that the ~ystem is correct, and that under it our land 
will last forever. Yet such, precisely, is the logic of some modern agricultural 
writers, on the subject just in hand. The system of deep and thorough tillage 
and fallowing, which, a century and a half ago, was devised by Tull, and during 
a considerable .period, sustained its reputation as a, panacea against the exhaus
tion of soils, until time proved its insuffi_;iency, has la.tely been brought back to 
us .in a new guise, and upon the (as i~ contended) i1-rejragible proof attorded by 
a success or twelve yezrs (!), is proclaimed to us as a full and sufficient remedy 
for the growing and threatening evil. We are told that we must retrace our 
steps, and unlearn what the bitter experience of centuries has taught us-all 
for the twelve years experiment at Lois Weedon ! It is nothing to the enthu
siastic, but short-sighted proselytes of this system, that its temporary results 
are foreseen and well understood in the scien·ce of agriculture ; it is nothing to 
them, that the system supposed to be infallible for centttries-tha~ of cattle
raising for the sake of manure-has at last been found wanting, and has buried 
in its ruins more than one agricultural comm6nwealth. in the old world. And 
not a small amount of so-called, half-understood "sdence" is .brought to bear on 
the subject; notwithstanding that, ilt the same breath, ~cience is denounced as 
untrustwOJ'thy, and its results, the sum of all experience, declared to be obsolete. 

516. Subsoiling and fallow ·combined, as in the "Lois Weedon System," will 
help us to eke out a certain percentage of deficiency in the replacement, by 
mtnure, of the ingredients withdrawn: and it is not unlikely, that with crops 
as slightly exhaustive as cotton, when the seed and stalk ar~ retured ('!T490, ff.), 
several generations might not feel the want of manure, in soils of good native 
fertility. But if we regard .,it othe1·wise than as 'a safety-valve or regulator, by 
which we may render insen~ible the accidental variations in the regular compen
sation, and to which we m ty resort in a "rainy day"; if we violently appro
priate to our . .;elves in a short time; all that portion of the fertility of the soil 
which the fallow could devel.Jp with useful rapidity : then we shall arrive 
precisely at the point to which the excessive ust> of lime or guano brings us, 
which ,, enriches the father, bnt impoverishes the son." 

517. DRAI~AGE has alre;td,V been mentioned as being somewhat analogous in 
its action to snbsoiling ('IT409), thou;;h it curr·ies with it numerous other 
advantages. But however valuahlc as an improvement, and especially as 
protecting the crop!'! ag<tinst the vieissitudes and accidents of the seasons, it 
cannot, any more than rotation, i'!Ubsoiling or fallowing, prevent the exhaustion 
of the soil. It is tme that, if we look only to the dil'ect experience on lands 
artificially thorough-drained (which has not been very lengthy), numerous 
instances might be quoted in which the good effects at first experienced, still 
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remain the same after a series of years. But in this as in many other cases, &

few well established negatives as to its power of preventing exhaustion, will

disarm any number of positives which have not stood the test of time. And

there are plenty of soils naturally thorough-drained, whose utter exhaustion

plainly proves the fact, that for the latter, drainage also is only a palliative, not

a remedy.

3. MANURING.

518. It remains to say a few words in reference to the general policy to be

pursue 1 in the utilization of the powers of the soil, and their sustentation or

restoration by means of manures.

The Dung-producing System of Culture.â€”It has been already stated, that

stable manure and night-soil may be considered as universal manures, containing

all the ingredients required by plants, both directly and indirectly. Experience

had proved this to be the case, long before the causes upon which this universality

depends, had been recognized; and hence very naturally it was thought that

the unfailing plan of culture consisted in producing on the farm an amount of

stable manure sufficient to allow of dressing with it the land cultivated,

whenever it should give out; or else, to sustain evenly its fertility, by dressings

repeated at regular intervals.

519. Such, in fact, is the method which, for a considerable period, has been

dominant on the continent of Europe, and was regarded as perfectly rational,

long after the gradual failure of crops of every kind had, in thousands of indi-

vidual cases, practically demonstrated the fallaciousness of the system. Such

instances were ingeniously explained away on special grounds; and even at the

present time, when the progress of Agricultural Chemistry has established

beyond all cavil the true causes of the failure alluded to, the great bulk of the

agricultural population of Europe still fondly clings to the fallacy which haa

been handed down to them by their fathers. They raise stock for the sake of

manure, wherewith to fertilize their grain-fields; a portion of their land being

always set apart for the sole purpose of raising the necessary feed.

520. Fallacy of the Dung-producing System.â€”It is obvious that in this

procedure, all that is gained is to concentrate on the grain-field a part of the

nutritive ingredients which have been withdrawn from the clover-field and the

meadow; these, having been converted into manure in passing through the

animal system, are thus transferred from one field to the other in a highly

available condition, accompanied, also, by abundance of ammonia and vegetable

matter. Ultimately, they are converted into marketable grain. Another portion

of the ingredients abstracted from the feed-fields, remains with the stock, in the

shape of flesh and bones, and is in part sold as such, partly as milk and

cheese.

Now, whether the produce of the feed-fields be sold in its first form, as hay os

turnips, or whether it be previously converted into grain and meat: it is plain,

that the mineral ingredients contained in these products, &re finally withdrawn^

and entirely lost to the soil, while nothing is given in return. Thus the capital

stock of fertility is continually drafted upon, and will, of course, come to an end

at last; as experience has shown. And but for the importation of manures

from foreign countries, it is difficult to say what would be the present condition

of a large portion of Central Europe.

521. In this country, wherever the necessity of manure has come to be felt,

the first movement has been towards the establishment of a similar system.

"We must raise more cattle in order to get a supply of manure!" has been the

cry, which is now heard even in this State.

The change which it is thus proposed to effect in our agricultural habitsy is a

very serious one. The propriety of so far increasing our stock, as to supply

our own demand for meats, has been much discussed of late, and wUl hardly b&
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remain the same after a series of years. But in this as in many other cases, & 
few well established negatives as to its power of prevepting exhaustion, will 
disarm any number of positives which have not stood the test of time. And 
there are plenty of soils naturally thorough-drained, whose utter exhaustion 
plainly proves the fact, that for the latter, drainage also is only a. palliative, not 
a. remedy. 

3. MANURING. 

518. It remains to say :1 few words in reference to the ger.eral policy to be 
pursue I in the utilization of the powers of the soil, and their sustentation or 
restoration by means of manures. . 

The Dung-producing System of Oulture.-It has been already stated, that 
stable manure and night-::;oil may be considered as.universal manur_ea, containing 
all the ingredients required by plants, both directly and indirectly. ExperienJe 
had proved this to be the case, long before the causes upon which this universality 
depends, had been recognized ; and hence very naturally it was thought tha' 
the unfailing plan of culture consisted in producing on the farm an amount o£ 
stable manure sufficient to allow of dressing with it the land cultivated. 
whenever it should give out; or else, to sustain evenly its fertility, by dressings 
repeated at regular intervals. · 

519. Such, in fact, is the method which, for a considerable reriod, bas bee11 
dominant on the continent oi Europe, and was regarded as perfectly rational. 
long after the gradt1al failure of crops of every kind had, in thousands of indi
vidual cases, practically demonstrated the fallaciousness of the system. · Such 
instances were ingeniously explained away on special grounds ; and even at the 
present time, when the progress of Agricultural Chemistry bas established 
beyond all cavil the true causes of the failure alluded to, the great bulk of the 
agricultural population of Europe still fondly clings to the fallacy which has 
been handed down to them by their fathers. They raise stock for the sake of 
manure, wherewith to fertilize their grain-fields; a portion of their land being 
always set apart for the sole purpose of raising the necessary feed. 

520. Fallacy of the Dung-producing System.-It is obvious that in this 
procedure, all that is gained is to concentrate on the grain-field a part of the 
nutritive ingredients which have been withdrawn from the clover-field and the 
meadow; these, having been converted into manure in passing through the 
animal system, are thus transferred from one field to the other in a highly 
available condition, accompanier!, also, by abundance of ammonia and vegetable 
matter. Ultimately, they are convert-ed into marketable grain. Anotherportioll 
of the ingredients abstracted from the feed-fields, remains with the stock, hi the 
11hape of flesh and bones, and is in par~ sold as such, partly as milk and 
cheese. 

Now, whether the produce of the feed-fields be sold in its first form, as hay o:r 
turnips. or whether it be previously converted into grain and meat : it is pla.ia 
that the mineral ingredients contained in these products, are finally withdrawn, 
and entirely lost to the soil, while nothing is given in return. Thus the capital 
stock of fertility is continually drafted upon, and will, of course, eome to an end 
at last; as experience has shown. And but for the importntion of manures 
from foreign countries, it is difficult to say what would be the present condition 
of a large portion of Central Europe. 

521. In thiti country, wherever the necessity of manure bas come to be felt, 
the first movement has been towards the establishment of a similar system. 
11 We must raise more cattle in order to get a supply of manure!" has beell the 
cry, which is now heard even in this State. 

'l'he change which it is thus proposed to effect in our agricultural habits;· iS a 
very serious one. The propriety of so far increasing our stock, as to supplJ' 
our own de:inand for meats, has been much discussed of late, and will hardly be 
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questioned. But when it comes to encumbering ourselves with millions of

living dung-manufactories, the question assumes a very different aspect. To

raise the feed and to attend the cattle, will occupy nearly, or quite, one-half of

the laboring force of the country; which will, therefore, likewise be occupied in

manufacturing dung, in order that the other half may be enabled to raise cottonâ€”â– 

provided, such a thing could be done profitably under such circumstances.â€”

xTor could the meat thus raised avail us anything; it would be a drug, for which

we could find no market that would pay us back the cost of raising. And over

and above all these inconveniences, we should only arrive at last at the same

point which we might have reached by a much less circuitous route (e. g., by

subsoiling and fallowing alone, according to the Tullian, or Lois Weedon system);

to-wit: utter exhaustion of our soil.

522. While it is a matter of the last importance that we should avail ourselves

to the fullest extent, of such stable manure as a sound policy will enable us to

obtain as a collateral product: the doctrine of cattle-raising for the sake of manure

is based upon a fallacy; and a consistent adherence to it will slowly, but

inevitably, lead to bankruptcy of any agricultural commonwealth. It is true

that under this system, when combined with deep tillage and a suitable method

of rotation, land will endure longer than under any other which does not replace

the nutritive ingredients annually abstracted from, the soil It is admirably

contrived to make the most of the finite stock of fertility which the land may

possess. But in this case, as in many others, the longer we allow ourselves to

be deceived, the more difficult will it be to repair the damage done'. When at

last our children or grand-children arrive at the " end of the string"; when our

lands, incapable of further producing even feed for our cattle, shall doggedly

refuse to furnish us the every-day necessaries of life, unless in exchange for a

corresponding quantity of manure; we shall find ourselves obliged either to

import the latter, or else, the necessaries of life themselves. Our native stock

of fertility being exhausted, we shall be entirely dependent upon this supply

from without, every irregularity or failure of which will be felt as a national

calamity.

Thus, if at the present time, the supply of guano* to Europe were to fail for

a single season, the consequences would be most disastrous to whole countries,

which are unable to make their lands produce save by the action of that pow-

erful agent. In such a case, the deficiency in South American guano would

probably have to be supplied in the shape of corn and wheat, from the United

States. It is not necessary to be an expert in National Economy to perceive

how ruinous must be the consequences of such a state of things.

523. The Lost Fertility.â€”It may be asked what has become of the inde-

structible matter which formed the original stock of fertility, now lost by

mismanagement? The answer will readily suggest itself to every thinking

man, when he considers what is the ultimate destination of agricultural

products, viz: to serve as food and raiment to man. Whatsoever we feed to

our stock, is partly consumed by man as meat, milk, cheese, eggs, etc., partly

returns to the fields through the manure pileâ€”diminished by the amount

contained in our food, each time it thus circulates. For, unfortunately, night-

soil, the most efficacious of manures, is thus far mostly regarded as a nuisance,

to get rid of which is a problem which has occupied much ingenuity and talent.

Our privies, and the sewers of our cities, are undeniably the channels through

which the fertility of our lands is either drained into the ocean, or else accu-

mulated in receptacles which, by common consent, are held as being among

*Guano, on the continent of Europe, is generally combined, or used at the

same time with, other manures, which it renders more effectual, without pro-

ducing the exhaustive effects which are known to follow its exclusive use, in

this country.
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questioned. But when it comes to encumbering ourselves with millions of 
living dung-manufactories, the question assumes a very different aspect. To 
raise the feed and to attend the cattle, will occupy nearly, or quite, one-half of 
the laboring force of the country; which will, therefore, likewise be occupied in 
manufacturing dung, in order that the other half may be enabled to raise cotton
provided, such a thing could be done profitably under such circumsta.nces.
Nor could the meat thus raised avail us anything ; it would be a drug, for which 
we could find no market that would pay us back the cost of raising. And over 
and above aU these inconveniences, we should only arrive at last at the same 
point which we might have reached by a much less circuitous route (e; g., by 
subsoiling and fallowing alone, according to the Tullian, or Lois Weedon system); 
to-wit: utter exhaustion of our soil. . 

522. While it is a matter of the last importance that we should avail ourselves 
to the fullest extent, of such stable manure as a sound policy will enable us to 
obtain as a collateral product : the doctrine of cattle-raising for the sake of manure 
is based upon a fallacy; and a consistent adherence to it will slowly, but 
inevitably, lead to ea.nkruptcy of any agri~ultural commonwealth. It is true 
that under this system, when combined with deep tillage and a suitable method 
of rot,ttion, land will endure longer than under any other which does not replace 
the nutritive ingredients annually abstracted from the soil It is admirably 
contrived to make the most of the finite stock of fertility which the land may 
possess. But in this case, as in many others, the longer we allow ourselves to 
be deceived, the more difficult · will it be to repair the damage done~ When at 
last our children or grand-children arrive at the " end of the string" ; when our 
lands. incapable of further producing even feed for our cattle, shall doggedly 
refuse to furnish us the every-day necessaries of life,· unless in exchange for a 
corresponding quantity of manure; we shall find ourselves obliged either to 
import the latter, or else, the necessaries of life themselves. Our native stock 
of fertility being exhausted, we shall be entirely dependent upon this supply 
from without, every irregularity or failure of which will be felt as a national 
calamity. . 

'l'hus, if at the present time, the supply of guano* to Europe were to fail for 
a single season, the consequences would be 1nost disastrous to whole countries, 
which are unable to make their lands produce save by the action of that pow
erful agent. In such a case, the deficiency in South American guano would 
probably have to be supplied in the shape of corn and wheat, fro.m the United 
States. It is not necessary to be an expert in National Economy to perceive 
how ruinous must be the consequences of such a state of things. 

523. THE Los·r FERTlLITY.-lt may be asked what has become of the inde~ 
structible matter which formed the original stock of fertility, now lost by 
mismanagement? The answer will readily suggest itself to every thinking 
man, when he considers what is the ultimate destination of agricultural 
products, viz : to serve as food and raiment to man. Whatsoever we feed to 
our stock, is partly consumed by man as mea~, milk, cheese, eggs, etc., partly 
returns to , the fields through the manure pile-diminished by the amount 
oontained in ·our food, each time it thus circulates. - For, unfortunately, night
soil, the most efficacious of manures, is thus far mostly regarded as a nuisance, 
to get rid of which is a problem which has occupied much ingenuity and talent. 
Our privies, and the sewers of our cities, are undeniably the channels through 
which the fertility of our lands is either drained into the ocean, or else ll.CCU

mulated in receptacies w~ch, by common consent, are held as being among 

*Guano, on the continent of Europe, is generally combined, or used at the 
sa-me time with, other manures, which it renders more effectual, without pro
ducing the exhaustive eff6Cts which are known to follow its exclusive use, in 
this country. 
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the most unpleasant necessities of our fallen state; yet they are, in reality, so-

many Guano-islands, whose benefits we can realize with only a nominal cost of

transportation.

524. In the conscientious utilization in agriculture, of human excrements,

both fluid and solid, together with bones, dung and all other offal, now partly

used for these purposes, we have leyond a doubt, the only universal preventive

of the exhaustion of cultivated lands. For it is they into which almost all the

products of our fields are ultimately transformed, and in them we shall, there-

fore, expect to find all that has been withdrawn from the former. And if

instead of eatables, we raise cotton, we shall have to import a corresponding

quantity of provisions; these, when transformed into night-soil, would more

than replace all the drain on our lands caused by the cotton crops, if properly

distributed.

It may be objected, that if we were to husband the material in question,

as the Chinese have successfully done for ages, we should have to change our

habits, and blunt some of our senses, and delicacy, to an alarming extent.â€”For-

tunately, the science which has annihilated space and compelled lightening to be

the messenger of thoughts, does not abandon us in this problem, momentously

simple as it is. The use of disinfecting agents (many of which themselves

enhance the value of the material for agricultural purposes), in connection with

the proper mechanical contrivances, would enable us even at the present moment

to preserve these valuable fertilizers, without any serious olience to our delicacy,

if we would but introduce, in this respect, a regular, uniform system; and if

we are to judge by analogy, we can scarcely doubt that more perfect contriv-

ances for the purpose would be forthcoming, so soon as the demand for them

should become general and urgent. On the continent of Europe, the agitation

of this subject has already been attended with the most beneficial results.

525. It would be extravagant to expect, that such a system should be univer-

sally established in this country, until the necessity shall have been more keenly

felt. But we have this great advantage, that in our agricultural population

there is less settled prej udice and routine to te overcome, than in Europe. They

are eager and willing to accept the teachings of true science, and we may hope

with some confidence, that by a timely application of these to practice, the ills

which now weigh down a large part of the agricultural population of Europe,

may be avoided.

526. But while, in a new country like ours, it may not be practicable to

establish at once a system of agriculture perfectly rational, we may try to

approach such a system, as nearly as we may under the circumstances. Let us

husband the powers of our soils by a proper system of rotation, taking care at

the same time, not to withdraw from our fields more than is necessarily con-

tained in the marketable portion of our crop. Let us apply to our fields all the

manure we can conveniently obtain, without waiting for the soil to become

"tired." If we have once thus far exhausted them, we shall be obliged to

expend at once, in its restoration to fertility, a much greater amount of money

or labor, than that which its sustentation would have cost us, and which, being

expended at convenient times, when there was little else to do, would scarcely

have been felt.

Wherever marls containing the elements of fertility are convenient, let them

be applied at once, regularly and systematically; marling every year a certain

poition, at least, of our lands, so that the whole shall have received a

dressing in the course of from four to ten years, after the lapse of which we

shall begin again at the point' from which we set out. Let us recollect that

while in the use of stimulants (lime, gypsum, etc ), in connection with subsoil-

ing and fallowing, we h ive the means of relieving our immediate necessities, we

cannot rely oh them for the future, and that each application of the former

shortens the duration of fertility, in precisely the proportion in which it
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the most unpleasant necessities of our _fu.llen state; yet they are, in reality, so
many Guano-islands, whose benefits we can realize with o~ly a nominal cost of 
transportation. 

524. In the conscientious utilization in agriculture, of human excrements, 
both fluid and solid, together with bones, dung and all other offal, now· partly· 
used for these purposes, we have leyond a doubt, the only universal preventive 
of. the exhaustion of cultivated lands. For it is they into which alll:!ost all the 
products of our fields are ultimately transfo,rmed, and in them we shall, there
fore, expect to find · all that has been withdrawn from the former. And if 
instead. of eatables, we raise cot.t~n, we shall have to import a corregponding 
quantity of pmvisions; these, when transformed into night-soil, would more 
than replace all the drain on our land:> caused by the cotton crops, if properly 
distributed. · 

It may be ol'Jected, that if we were to husband the material in question, 
a.s the Chinese have successfully done for. 11ges, we should have to change our 
habit~. and blunt some of our senses, and delicacy, to an alarming ext<'nt.-For
tunately, the sciepce which has annihilated space and compelled lightening to be 
the messenger of thQughts, does not abandon us in this problem. momentously 
simple as it is.. The use of disinfecting agents (many of which themselves 
enhance the value of the ma,terial for agricultural purposes), in connection with 
the proper mechanical contrivances, would enable us even at the present moment 
to preserve these V!!.luable fertilizers, without any serious o!fcnce to ourdelicaey, 
if we would but introduce, in this respect, a regular, uniform system ; and if' 
we are to judge by analogy, we can scarcely doubt that more perfect contriv
ances for the purpose would be forthcoming, so soon as the demand for them 
should become general and urgent. On the continent of Europe, the agitation 
of this subject has already been attended with the most beneficial results. 

525.- It would be extravagant to expect, that such a system should be univer
sally established in this country, until the necessity shall have been more keenly 
felt. But we have this great advantage, that in our agricultural population 
there is less settled prejudice and routine to le overcome, than in Europe. They 
are eager and willing to accept the teachings of true science, and we may hope 
with some confidence, that by a timely application of these to practice, the ills 
which now weigh down a.large part of the agricultural population of Europe, 
may be avoided. · · · 

526. But while, in a new country like ours, it may not be practicable to 
establish at once a system of agriculture pe1jectly rational, we may try to 
approach such a system, as nearly as we may under the circum:-;tances. Let us 
husband the powers of our soils by a proper system of rotation, taking care at 
the same time, not to withdraw from our fields more than is necessarily con
tained in the marketable portion of our crop. Let us apply to our fields all the 
manure we can conveniently obtain, without waiting for the soil to become 
"tired." It' we h:tve once thus far exhausted them, we shall be obliged to 
expend at once, in its 1·esto1·ation t() fertility, a much greater amount of money 
or labor, than that which its sustenta#on would have cost us, an.d which, being 
expended at convenient times, when there was little else to do, would scarcely 
have been felt. · 

Wherever marls containing the elements of fertility are convenient, let them 
be applied at once, regularly and systematically; marling every year a certain 
po1tion, at least, of our lands, so that the whole shall have received a 
dressing in the course of from four to ten years, after the lap,;e of which we 
shall begin again at the point· from which we set out. Let us recollect that 
while in the u~e of stimulants (lime, gypsum, etc), in connection with I'Uhsoil
ing and fallowing, we hwe the means of relieving our immediate necessities, we 
cannot rely oh them for the future, and that each application of the fo'rmer 
shortens the duration of fertility, in precisely the proportion in which it 
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increases our crops. A regular and constant succession of good average crops,

which enrich slowly but surely, is certainly preferable to a brief period of bril-

liant crops, followed by exhaustion of the soil.

And while, in this respect, each one must be left to judge, and act according

to} the stringency of his own particular case; yet let him recollect that the time

will surely come, when he will have to yield obedience to the inexorable law,

that no land can be permanently fertile, unless we restore to it, regularly, the

mineral ingredients which our crops have loithdrawn*
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increases our crops. A regular and constant succession of good average crops, 
which enrich slowly but surely, is certainly preferable to a. brief period of bril
liant crops, followed by exhaustion of the soil. 

.And while, in this r<'spect, each one must be left to judge, and act according 
to1 the stringency of his own pal'ticularcase; yet let him recollect that the time 
will surely come, when he will have to yield obedience to the inexorable law, 
that r1o land can be permanently fertile, unless we restore to it, regulat·ly, the 
mineral ingredients which our crops have withdrawn. 
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2. SPECIAL PART; AGRICULTURAL FEATURES

OF THE STATE OF MISSISSIPPI

THE NORTH-EASTERN PRAIRIE REGION.

Comprising the Counties, and parts of Counties, East op the Flatwoods

Kegion, viz: Tishomingo, East Tippah, Itawamba, East Pontotoc,

Monroe, East Chickasaw, Lowndes, East Ocktibbeha, East Noxubee,

and Northeast Kemper.

527*. The name given above for this group of counties, must

not be understood as implying that the whole, or even the greater

part of the area included therein, is of a prairie character; but

only as including all that part of North Mississippi in which

prairies do occur, more or less. It might perhaps have been more

properly, though less intelligibly to agriculturists, designated as

the Cretaceous, or North-eastern Lime Region, inasmuch as its

prominent agricultural as well as geological features, are dependent

upon the several calcareous strata of the Cretaceous formation

(Tf99, if.); with the exception of a few townships in E. Tishomingo

county, where the limestone and sandstone strata of the Lower

Carboniferous formation (TTcsO, if.) prevail.

For a full understanding of the agricultural conditions of this

region, it will be well for the reader to refer to what has been said

with reference to the cretaceous formation, in the Geological

Report, pages 60 to 106. For convenience, however, I shall here

briefly recapitulate the general features.

5272. The cretaceous formation of Mississippi consists essentially

of four different stages or beds, which have a W. or S. W. dip of

about 25 feet per mile, and possess the following general charac-

ters. The uppermost of these divisions (Ripley Group, 1T128),

which of course appears to the westward of the others, consists of

hard, sandy limestones, with strata of blue shell marl between,

and generally, one of heavy gray calcareous clay on top: these

strata, overlaid by a yellow or orange-colored loam, form the

Pontotoc Ridge. The middle stratum consists of white clay marls

or soft limestonesâ€”" Rotten Limestone" (1F116, ff.), and forms a

level or gently undulating surface, mostly with heavy, calcareous
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2. SPECIAL PART; AGRICUL.TURAL FEATURES 
·oF THE STATE !OF MISSISSIPPI. 

THE NORTH-EASTERN PRAIRIE REGION. 

Co11PRISING THE CouNTIES, AND PARTS OF CouNTIEs, EAST OF THE FLATWOODS 
REG10N, VIZ: TISHOMINGo, EAsT TIPPAH, lTAWAMB.A, EAsT PoN'l'OToo. 
lloNROE, EAsT CHICKASAW, LowNDEs, EAsT OcKTIBBEHA, EAsT NoxuBEE, 

. Alm NORTHEAST KEMPER. 

527 1 ~- The name given above for this group of counties, must 
not be understood as implying that the whole, or even the greater 
part of the area included therein, is of a prairie character ; but 
only as including all that part of North Mississippi in which 
prairies do occur, more or less. It might perhaps have been more 
properly, though less intelligibly to agriculturists, designated as 
the Cretaceous, or North-ea.gtern Lime Region, inasmuch as its 
prominent agricnJtural as well as geological features, are dependent 
upori the several calcareous strata of the Cretaceous formation 
(-,r99, ff.); with the exception of a few townships in E. Tishomingo 
county, where the limestone and sandstone strata of the Lower 
Carboniferous formation (-,r ~0, ff.) prevail. 

For a full understanding of the agricultural conditions of this 
region, it .will be well for the reader to refer to what has been flaid 
with reference to the cretaceous formation, in ·the Geological 
Rf'port, pages 60 to 106. For convenience, however, I shall -here 
briefly recapitulate the general features. 

527 2 • The cretaceous formation of Mississippi consh•ts essentinl1y 
of four different stages or beds, which have a W. or S. W. dip of 
about 25 feet per mile, and possess the following- general charac
ters. The uppermost of these divisions (RIPLEY GROUP, ,-128), 
which of course appears to the westward of the others, consists of 
hard, sandy limestones, with strata of blue shell marl between, 
and generally, one of heavy gray calcareous clay on top : thefle 
strata, overlai!I by {l, yellow or orange-colored loam, form the 
Pontotoc Ridge. The middle stratum consists of whiteclay marls 
or soft limestones-" RoTTEN LIMESTONE" (,-116, ff.), and forms a 
level or gently undulating surface, mostly with heavy, calcareous 
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soils, partly prairie, partly oak uplands, poor in springs and with

limy well watersâ€”the Prairie Region proper. The other two

(Eotaw, and Tomblgbee Sand Group, 1101 to 115) consist of

sands, more or less clayey and in part (on the territory colored

dark green on the mapâ€”Tombigbee Sand Group) limy ; the region

occupied by them is hilly and sandy, and the soil generally inferior;

springs are abundant and their water mostly freestone. The lands

on the territory of the Carboniferous formation (which consists of

hard limestones and sandstones) do not differ essentially, or at

least characteristically, from those of the last mentioned groups,

*aye perhaps in that pebbles are very abundant on the surface;

as are also fine, cold, freestone springs.

1 must observe that unfortunately, at the time of my visit to the

counties of Tishomingo, Itawamba, Tippah, as well as the greater

portion of Pontotoc and Monroe, (1856), the special examination

of the soils was not considered, as it is at present, the paramount

object of the Survey, and hence, my observations there on this

point are greatly wanting in completeness, and but few specimens

of soils from that region are in my possession. The gap will, of

course, be filled up hereafter, as soon as possible.

528. Tishomingo and Itawamba.â€”There is so great a general

resemblance in the geological and agricultural features of these

two counties, that they may as well be considered jointly. In the

western portion of both, we find gently undulating oak uplands,

interspersed with spots and patches of black and of bald prairie,

with wide, fertile bottoms; this region is indicated on the map by

a yellowish-green tint. Passing eastward from it, we enter a more

lvlly region, with a poor sandy soil, whose prevalent timber is

Short-leaf Pine. Black Jack and Post Oak, tog ther. with Chestnut;

the bottoms being narrow, but fertile. This is the character of

the uPine Hills" of N. E. Mississippi; whose supply of water is

generally dependent on, and bears the characte. istics of, the Orange

Sand formation (175 to 77.)

Beyond these we find in Tishomingo, on the waters of Big Bear,

and Maekay's Creek in part, a more gently undulating region with

a more fertile soil, whose timber is a rare mixture of trees other-

wise not often found together on the same soil.

529. Sandy Uplands of East Tishomingo and East Itawamba.

â€”The Tennessee River has little or no bottom on the Mississippi

Bide, the Pine Hills (on which the slaty hydraulic limestone crops out

â€”ff.), coming up pretty close to the bank, which is timbered

with Walnut and Sycamoreâ€”trees not common in the interior in

this region. Yellow Creek, which at its heads is remarkable

for the width of its bottom, possesses but a very narrow onu in the

lower portion of its course. The hills immediately bordering on

the bottom, which have gentle slopes, are quite fertile; but as we

recede from the creek, Pine Hills set in.

The heads of Yellow Creek generally possess wide and fertile bottoms,

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

,528, 529] LANDS OF BIG BEA~-YELLOW CREEK. 255 

soils, partly prairie, partly oak uplands, poor in springs and with 
limy well waters-the Prairie Region proper. The other two 
(EllTAW, and TOMBlGBEE S.A.ND GROUP, ,-I 01 to 115) consiat of 
sands, more or le:;;s clayey and in part (on the territory colored 
dark green on the map-Tombi~bee Sand Group) limy ; the region 
occupied by them is hilly and sandy, and the soil generally inferior; 
aprings are abundant and their water mostly freestone. The lands 
on the territory of the Carboniferous format;on (which consists of 
hard limestones and sandstones) do not differ essentiall), or at 
least chamcteri~tically, from those of the last mentioned groups, 
'ia:ve perhaps in that pebbles are very abundant on the surface ; 
as {)ore also fine; cold, freestone springs. . . 

1 ·must observe that unfortunately~ at the time of my visit to the 
counties of Tishomingo, Itawamba, Tippah, as well as the greater 
portion of Pontotoc and Monroe, (1856), the f'.pecial examination 
of the soils was not considered, as it is at present, the paramount 
object of the Survey, and hence, my observations there on this 
point are greatly wanting in completeness, and but few specimens 
of soils from that region are in my ,possession. The gap .wi11, of 
course, be filled up hereafter, as soon as-possible. 

5~8. TISHOMINGO AND lTAW AMBA.-There is SO great a general 
resemblance in the geological and agricultural features of these 
two counties, that they may as well be considered jointly. In the 
western portion of both, we find gently undulating oak nplands, 
interspersed with spots and patches of black and of bald prairie, 
with wide, fertile bottoms ; this region is indicated on the map by 
a yellowish-green tint. Passing eastward from -it, we enter a more 
h:lly region, with a poor sandy soil, whose prevalent timber is 
Short-leaf Pine. Black Jackaud Post Oak, rog ther. with Chestnut; 
the bottoms being narrow, but fet·tile. This is the character· of 
the "Pine Hilld" of N .. K Mississippi; whose supply of water is 
generally dependent on, and bears the characte. istics of, the Orange 
Sand formation (,75 to 77.) 

Beyond these we find in Tishomingo, on the waters of Big Bear, 
a11d Mackay's Creek in part, a more gently undulating region with 
a more fertile soil, whose timl•er is a rare mixture of trees other· 
wiBe not often found together on the same soiL 

529. :4ANDY UPLANDS OF EAST Tis:aoMINGO AND EAST ITAWAMB4. 
-The Tennessee River has little or no bottom on the Mississippi 
1iile, the Pine Hills (on which the slaty hydraulic limestone crops out 
_,9~. ff.), coming np pretty close to the lmuk, which is timbered 
with Walnut and ~ycamnre--trees not common in the interior in 
this region. ·Yell ow Creek, which at its heads is remarkable 
for the width of its bottom, possesses but a very narrow ontj in the 
lower portion of its course. The hills immediately bordering on 
the bottom, which have gentle slope::s, are quite fet·tile; .hut as we 
recede fr·om thP- creek, Pine Bill~ set in. 

The heads of Yellow Creek generally po3Sess wide and fertile bottoms, 
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timbered with a fine growth of White, Water, Willow and Chestnut White

Oak, "Poplar," Sweet Gum, Hornbeam, and Birch. Large Cypress is found in

the lower portion of the course. The ridgeg intervening between the several

forks of Yellow Creek, however, are poor Pine Hills, cultivated chiefly in the

minor bottoms and hollows.â€”The same is true in reference to the lands on

Indian Creek. In the region around, and S. and S. W. of Eastport, to the M.

& C. R. R., the surface of the country is very pebbly, and, the hillsides come

down quite abruptly into the valleys. There are occasionally tracts of good

loam uplands in this hilly region, but they are generally small, and cultivation

is mainly confined to the bottoms and their slopesâ€”Pine, Post Oak and Black

Jack forming the prevalent timber, with which, where the land is of better

quality, the Spanish ("Red") and (true) Red Oak mingle. The slaty hydraulic

limestone of this region (^92) might, when burnt, be profitably used as a

fertilizer on the loam soils. A greit deal of good pine timber still exists in this

region; and plenty of fuel, for the manufacture of hydraulic cement, could be

obtained.

5*30. The lands of the immediate Bear Creek valley are very

fine, and produce abundant crops of com and cotton. The Pine

Hills themselves, as we approach Bear Creek, become less broken

and more fertile; generally (especially in S. W. Tishomingo) we

find on the W. side of the creek a level or gently undulating tract,

or terrace, elevated 30 or 40 feet above the water, which often

comes up to the very banks of the stream; where there is a steep

descent.

The timber, as before stated, is singularly various; chiefly Oaksâ€”Spanish

("Bed"), Water, Red, Black, Post, Black Jack and Chestnut White Oak, Sweet

Gum, "Poplar," Dogwood, Pine, and occasionally some Red Cedarâ€”all grow

together harmoniously, the soil being quite fertile. The same feature extends,

more or less, to its tributaries also. On the pebbly ridges, however, Pine, Post

Oak and Black Jack alone prevail.

On Cedar Creek (Ala.), and on the waters of Mackay's Creek, where the hard

siliceous sandstone of the Carboniferous (1[88f ff.; 96) prevails, the timber m

remarkably sparse and generally small; and the rocky Pine Hills are very poor.

On the main Mackay's Creek, as well as on the heads of Little Brown's Creek,

we have some gently undulating tracts of loam lands, where the absence op

scarcity of Pine, and the good size of the Oaks, testifies to the improvement of

the soil, which nevertheless, on the higher dividing ridges, is of the Pine Hili

aspect.

581. For the rest, almost all the territory covered by the deep

green tint in Tishomingo, embracing the heads of Yellow Creek,

the E. heads of the Tuscumbia River, and those of Big Brown's

Creek down to the line between townships 5 and 6, is of the Pine

Hill character, as above described--with narrow, though fertile

bottoms, and sandy ridge soils which not unfrequemly, however,

possess a. good loam subsoil, and are susceptible of good improve-

ment. Southward of the line mentioned, the higher points of the

ridges only are of the Pine Hill character, while the slopes (on

lower Big Brown's, Twenty Mile, Mackay's Creek, etc ), which are

but gently undulating, bear a fine growth prevalently of Spanish

Oak and Hickory, with which the other upland Oaks mingle more

or less. Though not first cla^s lands, these soils, which are

generally light,.are quite productive and well adapted to every

improvement (fill ; 140).
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timbered with a. fine growth of White, Water, Willow and Chestnut White 
Oak, "Poplar," Sweet Gum, Hornbeam, and Birch. Large CypressiM found in 
the lower p01;tion of the course. The ridges intervening bet ween the several 
forks of Yellow Creek, however, are poor Pine Hills, cultivated chiefly in the 
minor bottoms and hollows.-The same is true in reference to the lands on 
Indian Creek. In the region around, and S. !l-nd S. w'. of Eastport, to th~ M. 
& C. R. R., the surface of the country is very pebbly, and. the hillsides come 
down quite· abruptly into the vallays. There are occasionally tracts of good 
loam uplands in this hilly region, but they are generally ~mall, and cultivation 
is mainly confined to the bottoms and their slopes-Pine, Post Oak and Black 
Jack forming the prevalent timber, with which, where the land is of better 
quality, the Spanish ("Reel") and (true) Red Oak mingle. 'The slaty hydrauliC 
limestone of this region ('!f92) might, when burnt, be profitably u~ed as a 
fertilizer on the loam soils. A gre·1t deal of good pine timber still exists in this 
region ; and plenty of fuel, for the manufacture of hydraulic cement, could be 
obtained. 

5~W. The lands of the immediate Bear Creek valley are very 
:fine, and produce abundant crops of corn and cotton. 'l'he Pine 
Hills themselves, as we approach Bear Creek, h~eome Jess broken 
and more fertile; generally (e~pecially in S. W. Tishomingo) we 
find on the \V. side of the creek a level or gently undulating tract, 
or terrace, elevated 30 or 40 feet above the water, which often 
comes up to the very banks of the stream ; where there is a steep 
deBcent. 

'l'he timber, as before stated, is singularly various; chiefly Oaks-Spanish 
("Red"), Water, Red, Bla-ck, Post, BlackJackand Chestnut White Oak, Sweet 
Gum, "Poplar," Dogwood, Pine, and occasionally some Red Cedar-all grow 
together harmoniously, the soil being quite fertile. 'l'he same feature extends. 
more or less, to its tributaries also. On the pebbly ridges, however, Pine, Pos• 
Oak and Black Jack alone prevail. . . 

On Cedar Creek (Ala.), and on the waters of Mackay's Creek, where the hard 
siliceous sandstone of the Carboniferous ('!1'88, :ff. ; 96) prevails, the timber ia 
remarkably sparse and generally small ; and the rocky Pine Hills are very poor. 

On the main Mackay's Creek, as well as on the heads of Little Brown's Cree~ 
we have some gently undulating tracts of loam lands, where the absence or 
scarcity of Pine, and the good size of the Oaks, testifies to the improvement of 
the soil, which nevertheless, on the higher dividing ridges, is of the Pine Hill 
aspect. ' 

53l. For the rest, almost all the ter:l'itory covered by the deep 
green tint in Tishomingo, embracing the heads of Yellow Creek, 
the E. heads of the 'l'u~cumbia River, and those of Big .13rown's 
Creek down to the line betwce" townships 5 aud 6, is of the Pine 
Hill chat·ucter, as above de:'edued- -with nanow, though fertile 
bottoms, and sandy ridge soils which not unfrcqt1Cll1ly, howeverJ 
pos~ess a. good loam sub:·mil. and are su-·ceptiule of good improve
ment. Southward of the lim' mentioned, \he hi~lter points of the 
ridget~ onl.\· arc' of the Pine Hill charact(•r, while the f'lopc~ (on 
lowe1· Big Brown'~, Twenty l\Iilc, Mackay's Creek, etc), wldeh are 
but gently nndulatiug, l1ear a fi11e growth pl·cvall'lltly of l:-!punish 
Oak and Hickory, with which the other uplaud Ouks mintz:le more 
or lc:-!s. Though not first cla::-:s lands, these soils, which are 
generally light,a1·e quite productive and well adapted to everj 
improvement (•HJl ; 14U). 
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532. Bast Itawamba, beyond the wide and fertile bottom of the

Tombigbee (unfortunately subject to annual overflows), is very

much broken and possesses a sandy, inferior soil, of the Pine Hill

character, which is often remarkable for its deep orange-red tint*

Occasionally there are tracts possessing a surface covering of

good loam soil; and the bottom, though narrow, as well as the

â€¢ slopes towards them, have soils of good quality, which are not as

sandy as might be expected, in consequence of the streams cutting

their channels, not unfrequently, into the clays (" soapstones ") of

the Eutaw Group (TlOl).

The bottoms of Bull Mountain, Hurricane Creek, etc., are wide, heavily

timbered and very fertile; their bottom soils contain a great deal of bog ore or

u black gravel" (If387, ff.)- On the dividing ridge, in the fork of the Tombigbee

and Bull Mountain, we find quite a fertile red loam, timbered with large Post,

Spanish {"Red"), Scarlet ("Spanish"), Red, and sometimes Black and White

Oak, with Hickory and usually some sturdy Short-leaf Pine. South of the

Bull Mountain, as we approach Smithviile, the country becomes level and there

begins the extensive flat or second bottom, which skirts the Tombigbee on the

east, with a width of from two to six miles, down to the Alabama line; while

in North-east Monroe, we observe the character of the hilly country adjoining"

this flat on the east, to be the same as in East Itawamba.

58:3. East Monroe, and Valley op the Tombigbee.â€”The

portion of Monroe county lying between the flat or hommock of the

Tombigbee, and Sipsie and Buttahatchie Creeks, is generally hilly

and broken (as indicated on the profile, Fig. 2, PI. I.), and its

northern portion, as has been stated, differs little from the Pine

Hills region of East Itawamba; the creek bottoms, though fertile

are narrow, and it is but occasionally that in the uplands, small

tracts of good loam soil are found.

The land gradually improves, however, as we advance southward, Pine

beco;iies less frequent, and the ridges broader. Eastward of Athens, the main

dividing ridge between the waters of the Tombigbee and Buttahatchie, is a

kind of plateau or table land, possessing a fine mellow soil resembling in aspect

the yellow loam land of the Pontotoc Ridge (see below, 1T562), and forming

some considerable bodies of good farming land, Which is already well settled.

The loam stratum is not very thick, however, and being underlaid by loosa

sands, it "caves" and washes away badly on the hillsides (on which extensive

gullies are often formed), though otherwise possessing, to a considerable extent,

the advantage of being underdrained by the pervious sands. On the slopes or

rather, the spurs of the main ridge, however, the Pine Hill character is prevalent,

and rocky knolls not unfrequently appear perched on the ridges (Ull, 12).

534 With the extreme south-east portion of Monroe, and north-east Lowndes,

I am thus far unacquainted. The bottoms of the Sipsie and Buttahatchie are

wide, heavily timbered, and possess a rather light, fertile soil, bearing chiefly

Beech, "Poplar," Sweet Gum, Black Gum, Shell-bark and other Hickories.

The slopes towards these bottoms are mostly gravelly (IT 18), and springs with

freestone water are generally abundant.

535. The hommock which, south of the Itawamba line, skirts /

the Tombigbee on the east (while on the west side it is usually

bordered by high hills or bluffs), generally possesses a rather light

soil, underlaid by a pale yellow loam subsoil, which is some-

what heavier, but commonly at the depth of a few feet, is underlaid

Râ€”17
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532. East Itawamba, beyond the wide and fertile bottom of the 
Tombigbee (unfortunately subject to annual ovedlows), is very 
much broken and possesses a sandy, inferior soil, of the Pine Hill 
character, which is often remarkable for its deep orange-red tint, 
Occasionally there are tracts possessing a surface covering of 
good loam soil ; and the bottom, though narrow, as well as the 
slopes towards them, have soils of good quality, which are not as 
sandy as might be expected, in consequence of the streams cutting 
their channels, not unfrequently, into the clays ("soapstones") of 
the Eutaw Group (,101). . 

The bottoms of Bull Mountain, Hurricane Creek, etc., are wide, heavily 
timbered and very fertile ; their bottom soils contain a great deal of bog ore or 
~·black gravel" (~387, ff.). On the dividing ridge, in the fork of the Tombi~bee 
and Bull Mountain, we find quite a fertile red loam, timbered with large Post, 
Spanish(" Red"), Scarlet ("Spanish"), Red, and sometimes Black and White 
Oak, with Hickory and usually some sturdy Short-leaf Pine. South of the 
Bull Mountain, as we approach Smithville, the country becomes level and there 
begins the extensive flat or second bottom, which skirts the Tombigbee on the 
east, with a wirith of from two to six: miles, down to the Alabama. line ; while 
in North-east Monroe; we observe the character of the hilly country adjoining 
this flat on the east, to be the same as in East Itawamba. . 

5H:3. EAST MONROE, AND VALLEY OF THID TOMBIGBEE.-The 
portion of Monroe county lying between the flat or hommock of the 
Tombigbee, and Sipsie and Buttahatchie Creeks, is generally hilly 
:and bl'oken (as indicated on the profile, Fig. 2, Pl. I.), and its 
northern portion, as has been stated, differs little from the Pine 
Hills region of East Itawamba; the creek bottoms, though fertile 
:are narrow, and it is but occasionally that in the uplands, small 
tracts of good loam soil are found. 

The land gradually improves; however, as we advance sonthwar~, Pine 
beco:nes less frequent, and the ridges broader. Eastward of Athens, the main 
.dividing ridge b~tween the waters of the Tombigbee and Buttahatchie, is a 
kind of plateau or table land, possessing a fine mellow soil resembling in aspect 
the yellow loam land of the Pontotoc Ridge (see below, ~562), and forming 
soine considerable bodies of good farming land, which is alrel!Aly well settled. 
The loam stratum is not very thick, however, and being underlaid by loose 

.sands, it 'rcaves" and washes away badly on the hillsides (on which extePsive 
gullies are often formed), though otherwise possessing, to a considerable extent, 
the advantage of being underdrained by the pervious sands. On the slopes or 
rather, the spurs of the m~tin ridge, however, the Pine Hill character is prevalent, 

. .and rockv knolls not unfrequently appear perched on the ridges (~11, 12). 
534. With the extreme south-east portion of Monroe, and north-east Lowndes, 

lam thus far unacquainted. The bottom1i of the Sipsie and Buttahatchie are 
wide, heavily timbered, and possess a rather li~ht, fertile soil, bearing chiefly 
Beech, " Poplar," Sweet Gum, Black Gum, Shell-bark and other Hickories. 
The slopes towards. these bottoms are mostly gravelly (~18), and springs with 

·freestone water are generally abundant. 
5~5. The hommock which, south of the Itawamba line, skirts '/ 

the Tombigbee on the east (while on the west side it is usually 
bordered by high hills or bluff.o~), generally p()sses~es a rather light 
soil, undel'laid hy a pale yellow loam subsoil, which is som& 

-what heavier, but commonly _at the depth of a few feet, is underlaid 
R-17 
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by yellow sand or gravel; the latter being always reached at a

depth of fifteen to twenty feet, at which a good supply of freestone

water (generally brought up by sweeps), is obtained. The surface

of this hommock, which slopes off gradually into the bottom proper,

is almost perfectly level to the eye; here and there, however,

limited ridges composed of gravel, pebbles, or "Orange Sand,^

stand out in the plain like islandsâ€”prominent instances of which

may be observed on the road from Aberdeen to Columbus on the

east side of the river; while small patches of the same kind are

found more or less all over the region (:*42).

The soil is generally fertile, and well suited to both cotton and corn; in some*

points where (as near Columbus) it is very sandy and gravelly, it will at least

bring fine sweet potatoes. It may, as a general thing, be considered as being

naturally underdrained; though in some localities the loam stratum is too

thick to al'.ow the water to subside readily into the underlying sand and gravel.

The timber is various; throughout, the Bottom Pine (P. taeda) and Dogwood

are very prominent; near Sraithville, these are accompanied by Black Jack,

Post, Spanish (*' Bed") and Scarlet (" Spanish") Oak; lower down, as between

Athens and Aberdeen, the Chesnut White Oak, Sweet Gum, Black Gum, and

(upland) Hickories prevail largely. As we approach the river, the timber

gradually assumes somewhat more of the bottom character, and Cypress, Tupelo,

Hackberry, Shell-bark Hickory, Ash, etc., appear.â€”The region is, thus far, not

nearly as much settled as its fertility and easy cultivation would seem to war-

rant, in consequence, it is said, of the prevalence of feversâ€”which will, no doubt,,

disappear in due course of time, as has been the case elsewhere.

586. In Lowndes county, where the wide bottoms of the Buttahatchie and

Looxapalila join the Tombigbee flat, it occupies a very large area on the east sida

of the river. On the west (or right) side of the river, however, this soil occurs

but sparinglyâ€”only where large and sudden bends occur. As a general things

the Tombigbee is skirted on the west side, either on, or at no great distance from,

the bank, by high, sandy hills, whose lower portion consists of the greenish mica-

ceous sand of the Tombigbee Sand Group (IT 108), while the upper consists of

Orange Sand or, in a few instances, of the Rotten Limestone of the prairies

(1[ 106). Usually there intervenes between the latter and tt e river, a tract of high

and hilly sandy land, some miles in width, which in some regions (Aberdeen)

possesses a fertile loam soil, in others (between Aberdeen and Columbus) consists

of Black Jack and Post Oak ridges, from which there is a gradual transition,

through yellow loam uplands, to the prairies proper.

537. The west side of the Tombigbee in South Itawamba is generally occupied

by Pine Hills or Post Oak ridges, for several miles from the river; beyond, the

country gradually assumes the character of the lands on lower Big Brown's

Creek (see above, 1T531) and then passes into the "White Lime Country." . The

same transition occurs in north-east Itawambaâ€”the agricultural features being,

as will be perceived, pretty correctly indicated by the lines of the geological

formations. As regards the occurrence and use of natural fertilizers in the

regions just described, the reader is referred to the Geological Report (H140, if.)

and General Part of the Agricultural Report (IT450).

5bfc. "White Lime Country" op Tishomingo and Itawamba.

This region, indicated on the map (like the Prairie region proper)

by a yellowish-green tint, and underlaid by the Kotten Limestone

or its equivalents (11 l(>, ff.), comprises the best lands of both coun-

ties, and is characterised by a gently undulating surface, and soils

prevalently heavy (and to a great extent calcareous), irom which

the Pine is absent (except sometimes near its borders, on higher
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by yellow sand or gravel; the latter being- always reaPhed at. a 
depth of fifteen to twenty feet, at which a good ~upply of f1·ee .... tone 
water (generally brought up by sweeps), if: obtained . The surface
of this hommock, which slopes off gradually into the bottom proper, 
is almost perfectly level to the eye ; here and . there, however, 
limited ridges composed of gravel, pebbles, or "Orange Sand,". 
stand out in the plain like islands-prominent instnnreR of whieh 
may be observed on the road from Aberdeen to Ooh:imbu~ on the 
east side of the river; while small patches of the same kind are 
found more or less all over the region (:~42). 

The soil is generally fertile, and well suited to both cotton and corn ; in som& 
points where (as near Columbus) it is very sandy and gravelly, it will at least 
bring fine sweet potatoes. It may, as a general thing:, be considered as being 
natura:ly underdrained ; though in some localities the loam stratum is too 
thick to al'.ow the water to subside readily into the underlying sand and gravel. 
The timber is various; throughout, the Bottom Pine (P. taeda) and Dogwood 
are very prominent; near Smithville, these are accompanied by Black Jack, 
Post, Spanish('' Red") and Scarlet(" Spanish") Oak; lower down, as between 
Athens and Aberdeen, the Chesnut White Oak, Sweet Gum, Black Gum, and 
(upland) Hickories prevail largely. As we approach the river, the timber 
gradually assumes somewhat more of the bottom character, and Cypress, 'l'upelo, 
Hackberry, Shell-bark Hickory, Ash, etc., appear.-The region is, thns far, not 
Dearly as much settled as its fertility and easy cultivation would seem to war
rant, in consequence, it is said, of the prevalence of fevers-which will, no doubt,. 
disappear in due course of time, as has been the case elsewhere. 

536. In Lowndes county, where the wide bottoms of the lluttahatchie and 
Looxapalila join the Tom big bee flat, it occupies a very large area on the east sid& 
of the river. On the west (or right) side of the river, however, this soil occurs 
but sparingly-only where large and sudden bends occur. As a general thingt 
the 'l'ombigbee is skirted on the west side, either on, or at no great distance from, 
the bank, by high, sandy hills, whose lower portion consists of the greenish mica
ceous sand of the 'l'ombigbee Sand Group ('lfl08), while the upper consists of 
Orange Sand or, in a few instances, of the Rotten Limestone of the prairies 
('If 106). Usually there intervenes between the latter and tl e river, a tract of high 
and hilly sandy land, some miles in width, which in some regions (Aberdeen) 
possesses a fertile loam soil, in others (between Aberdeen and Columbus) consists 
of Black Jack and Post Oak ridges, from which there is a gradual transition, 

. through yellow loam uplands, to the prairies proper. . 
· 537. 'l'he west side of the Tombigbee in Sou.th Itawamba is generally occupied 
by Pine Hills or Post Oak ridges, for several miles from the river; beyond, the 
country gradually assumes the character of the lands on lower Big Bro\\·n's 
Creek (see above, '[531) and then passes into the "White Lime Country." . 'J'be 

. same transition occurs in north-east Itawamba-the agricultural features being, 
as will be perceived, pretty correctly indicated by the lines of the geological 
formations. As regards the occurrence and t:se of natural fertilizers in the· 
regions just described, the reader is referred to the Geolo~ical Report ('If 140, Jf.j 
a.ud General Part of the Agricultural Report ('lf450). 

5bh. ··WHITE LIME CouNTRY'' OF Tr::;H01lUNGo AND ITAWAM:SA. 
This region: indicated on the map (like the Prairie reuion proper) 

. by a yellowish-grern tint, and under·laid hv the Hotte.n Limestone 
or its equivalents (,-11(), ff.), comprises the 'i1est land::; of \l(ltli coun
ties, and is characterised uy a gently undulatillg surface, and · soils 
prevalently heavy (and to a gr·eat extent t"ale::ll'eou~), frori1 which 
the Pine is absent (except · sometinl.es near. its borders,. on h·igli'er 
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sandy .ridges), while Oakland prominently amon<r these the Post>

Red (:i black") and Black Spanish (" Red") and Black Jack Oak,

form the timbers of the yellow loam uplands, mixed, most usually,

with some Hickory, wherever the limy strata are not very near to

the surface. Where these are so near as to influence the soil

â€¢directly, we have either black (or sometimes "bald"-) prairie soils,

or their intermixture with the loam soilâ€”"Mahogany soils"â€”or,

at times, a very stiff, pale greenish-yellow clay soil, constituting

the "Beeswax Hommocks" which are timbered exclusively with

middle sized Black Jackâ€”representing, apparently, the "Hog-

wallow" soils of the Central Prairie Region (T746).

â€¢S3 As for the black prairie soil, it rarely occurs in tracts of

any great extent within the two counties before us, north of Old

Town Creek; except in some bottoms, where the Rotten Limestone

is only a few feet underground. Otherwise, it usually appears in

patches of a few acres on the hillsides (as also does the "Bald-

prairie soil"), the tops or plateaux being occupied by yellow loam,

and the soils of the minor valleys and hollows formed by a mixture

of the two.

Hence, wherever the surface is somewhat undulating, a very great variety of

soils is often produced within very narrow limits. The Honey Locust, Wild Plum

and Grab Apple, generally mark the spots where, in the uplands, the soil is either

of the black or bald prairie character; while in the bottoms, in addition to these,

the Sycamore, Mulberry, Black Walnut, Ash and "Poplar," and here and there a

Cottonwood, are seen; the Chesnut White, or Basket Oak, is also common. The

great abundance of lied Bud and Pawpaw in the bottoms, and the beautiful, tall

green coiumn-5 formed by the American Ivy,* not only on living trees, but no

less on the blackened stumps in the fields, which elsewhere mar the landscape,

also strike the traveler when approaching this region from the Pine Hills of the

Hatcbie or Tuscumbia. Next to this, he will become acquainted with the fact

that springs are almost entirely wanting in this region, and that therefore the

creeks are without flowing water during the greater portion of Jhe year (unless

heading beyond, in the Pine Hills); and that commonly, either Cisterns, or deep

bored wells with limy water, supply the place of tjie natural sources (125,157).

540. At Farmington, and north and north-west of the same, we

have an almost level tract of very fertile lands, whose soil is of the

yellow loam character, easily tilled, and timbered chiefly with large,,

stout Post Oaks, whose trunks, as on the prairies, almost invaria-

bly curve to one side; with it occur similarly stout and well-

conditioned Black *nd Sjanish ("Red") Oaks. The soil is deep^

and would no doubt be greatly benefitted by the clay mnrls (Tile*;

]41) which in this region, are generally twenty to twenty-five feet

underground in the uplands, but may probably be had access to

*lt is a great pity that this beautiful creeper (Ampelopsis liedwacea), from a

very superficial resemblance to the Poison Ivy (Bhus toxicodendron), should be so.

little appreciated (not to say shunned) as an ornamental vine in its native land.

In Europe it is highly esteemed, - and almost throughout Germany the railroad

depots have been bjautified by arbors and trellises c Â»vered with this plant. It

can never be mistaken for the Poi-on Oak or Ivy, when it is simply recollected

that the latter always has only three leaves or leaflets on each leaf-stalk, while

the Virginia Creeper, which is perfectly innocuous, has five of these.
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sandy ,.ridges), while OakR, and prominently am on!!" these the Post; 
Red (-' Black'') and Black ~pan ish ('· Red") and Black Jack Oak, 
fonn the timbers of the yellow loam uplands, mixed, most usually, 
with some Hickory, wherever the limy stt·ata are not very near to 
the l"Urfa~e. Where these are so neat· as to influence the soil 
·directly, we have either black (or sometimes ''bald"-) prairie soils, 
ot• their intermixture with the loam soil-" Mahogany soils"-or, 
at times, a very stiff, pale greeni::~h·yellow clay soil, constituting 
the "Beeswnx Hommocks," which are timbered exclusively with 
middle Rized Black Jack-representing. apparently, the "Hog
wallow" soils of the Central Prairie Regiot1 (,7 46). 

:,3 ;, As for the black prairie soil, it rarely occurs in tracts of 
any great extent within the two counties before us, north of Old 
Town Creek ; except in some bottoms, where the Rotten Limestone 
is only a few feet underground. Otherwise, it usually appears in 
patches of a few acres on the hillsides (as also does the ''Bald
p1·ail'ie soiF'), t.he tops or plateaux being occupied by yellow loam, 
and the soils of the minor valleys and hollows formed by a ·mixture 
of the two. · · 

Hence, wherever the surface is somewhat undulating, a very great variety of 
soils is often produced within very narrow limits. 'l'he Honey Locust, Wild Plum 
and Crab Apple, generally mark the spots where, in the uplands, the soil is either 
of the black or ba.ld ·prairie character; while in the bottoms, in addition to these, 
the Sycamore, Mulberry, Black Walnut, Ash and "Poplar," and here and there a 
Cuttonwoud, are seen; the Chesnut White, or Basket Oak, is also common. 'l'he 
great abunda.nce of lted Bud and Pawpaw in the bottoms, and the beautiful, tall 
gl'een column~ form<ld by the American Ivy,* not only on living trees, but no 
less on th~ btacken~d stumps in the fields, which elsewhere mar the landscape, 
al6o strike the traveler when approaching this region from the Pine Hills of the 
Hatchie or Tu~cumbia. Next to this, he wilL become acquainted with the fact 
that sprwgs are almost entirely wanting in this region, and that therefore the 
creeks are without fl~wing water during the greater pqrtion of(!;he year (unless 
headin~ beyond, in the Pine Hills); and that commonly, either ·f.isterns, or deep 
bored well::~ with limy 'Yater, supply the place of tpe natural sour~es (125, 157). 

540. At Farmington, and nor .. th and north-west of the same, we // 
have an ullno:-;t level tract of very fertile lands, whose soil is of the 
yellow loam character, easily tilled, and timbered chiefly with large,. 
stout Post Oaks, whose trunks, as on the prairies, almost invaria-
bly cun·e to one side; with it occur similarly stout and well· 
conditioned Black bDd S1 anish ('; R~>d'~) Oaks. 'l'he soil is deep,. 
and would no douht lie greatly Lenetitted uy the c]uy marl~(, I h ; 
141) which in this region, are generally tweuty to twrnty·five feet 
uude1·grouud in the uplands,· but may pt·obably be had acce:Js to 

*lt is a great pity that this beautiful creeper (Ampelops£s hederacea), from a 
very superficial resemblance to the Poison Ivy (Rhu.s toxicodenclron),should be so. 
littl~ appreciated (not to sa.y shunned) as an ornamental vine in its native land. 
In ffiurop~ it is highly e~teemed, .and almo,;t throughout G.:rmany the railroad 
d~!potd hwe been b~<LUtifi.:J by arbo1·~ and trellises c •vered with this plant. It 
can n~ver he mi,;ta.ken for the Poi•on O.~.k or Ivy, when it is simt~lY recollected 
th<lt thd latter always b:l.-1 only THREE leaves or lea.fl.ets on each leaf-sta.lk, while 
the Vir5inia. Cr.:~per, which is perfectly innocuous, has FIVE of these. 
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more easily in the bottoms, in which the soil sometimes assumes a

prairie character. Black and bald prairie are said to set in

shortly after crossing the Tennessee line, .north of this region. At

Corinth the heavy clay marls, as may be observed in the Railroad

â– cuts, are much nearer the surface, and the soil is correspondingly

/heavier. The country between Corinth and Chawalla is more

*undu!ating than the lands near Farmington, and although produc-

tive, its soil is not equal, on the whole, to that of the latter, its

â€¢growth of timber being also inferior, and on the ridges, disposed

to be scrubby. The Tuscumbia bottom is wide and fertile, but

overflows.

541. South of the Tuscumbia, in the fertile regions about Kossuth

&nd Danville, we have frequent alternations of the yellow loam soil

on the uplands^ with spots of prairie on the hillsides and in the

(bottoms.

Here, as elsewhere, the washings from the loam and sand hills often greatly

improve the heavy prairie soil, rendering it safer, and forming the thrifty

u mahogany" soils. Where the loam stratum is sufficiently thick, so as to allow

-of this washing without penetrating the loam into the Orange Sand, advantage

may be taken of this circumstance, since the loam appears to be equally rich in

its whole mass, and a new soil is readily formed on the washed surfaces; but

the washes must not be allowed to penetrate into the reddish hard-pan under-

lying the loam, which cannot serve as a soil. In general, wherever an intermix-

ture of the two soils can be conveniently effected, it ought to be done. The

marls of the region (such as that on the Parmee;hee (H"118), and at other points

â€¢on the creeks) will undoubtedly be of great service on the yellow loam uplands,

in which deep tillage is found, to be highly effectual.

542. In TT. 1 and 2, R. 6 ill., pine ridges divide the waters of

i;he Hatehie and Tuscumbia, the line given on the map running very

^nearly on their eastern slope, e. g, near Bone Yard. In the S. W".

part of T. 3, and W. half of T. 4, however, gently undulating oak

(uplands form a dividing plateau, whose timberâ€”Post, Black Jack

and Spanish (" Red") Oaks, with Hickoryâ€”seems to indicate a

fair soil, although thus far it is but thinly settledâ€”perhaps on

-account of the scarcity of water, which can, however, be remedied

by bored wells.

Furtber east* near, and south of Rienzi, the country is essentially the same as

near Danville, and as described in the general remarks on the region (if538)â€”

the black prairie soil, as well as the bald prairies, being on the whole more

frequent near the eastern than the western border of the belt; and the same

featares continue, with little variation, to Old Town Creek, in Pontotoc and

Itawamba, so that to describe every portion of this tract would involve contin-

ual repetition. The conntry arouud Richmond and Ellistown is a copy of that

^near Rienzi, only that in general, as we advance southward, the prairie soil

appears more frequently, and in larger patches, until, after crossing Old Town

Oeekin Pontotoc, we find in the "Chickasaw Old Fields" (IT 121) the begin-

ning of the prairies proper, which set ininlorce on the Chiwapa, Tallabinel*

and Luckatubby, in the south-east corner of Pontotoc county.

643. On the eastern border of the prairie or " White Lime Country" belt (as

near darrollville, Richmond, etc.), we generally notice rather a gradual transition

of the gently undulating, yellow loam uplands, into the sandy soils or Pine Hill*

before described; and while in North-east Tippah we meet pretty suddenly the
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more easily in the bottoms, in which the soil sometimes assumes a 
prairie c1mracter. Bla.ck and bald prairie are said to set in 
shortly after crossing the Tennessee line, ~north of this region. At 
Corinth the heavy clay marls, as may be observed in the RailroaJ 
tents, are much nearer the surface, and the Roil is correspondingly 
/heavier. The country bctweP.n Corinth and Chawalla is more 
~undulating than the lands near Farmington, and although produc
r.tive, its soil is not equal, on the whole, to that of the latter, its 
:growth of timber bein~ also infe-rior, and on the ridge~, di~posed 
to be scrubby. The Tuscumbia bottom is wide and fertile~ but 
-overflows. 

541. South of the Tuscumbia, in the fertile regions about Kossuth 
;and Danville; we have frt!quent alternations of the yellow loam soil 
-on the uplands, with spots of prairie on the hillsides and in the 
\bottomo. 

Here, as elsewhere, the washings from the loam and sand hills often greatly 
improve the heavy prairie soil, rendering it safer, and forming the thrifty 
·"mahogany" soils. Where the loam stratum is sufficiently thick, so as to allow 
-of this washing without penetrating the loam into the Orange Sand, advantage 
may be taken of this circum.-;tance, since the loam appears to be equally rich in 
·its whole inass, and a new soil is readily formed on the washed surfaces; but 
the washes must not be allowed to penetrate into the reddish hard-pan under
lying the loam, which cannot serve as a soil. In general, wherever an intermix
ture of the two soils can be conv~nieritly effected, it ought to be done. The 
marls of the region (such as that on the Parmee !hee ( '[118), and at other points 
.·on the creeks) will undoubtedly be of great service on the yellow loam uplands, 
.in which deep tillage is found· to be highly effectual. 

542. In 'r'l'. 1 and 2, R. 6 K, pine ridges divide the waters of 
'ihe Hatchie and Tuscumbia, the line given on the map running very 
<nearly on their eastern slope, e. g, near Bone Yard. In the S. W. 
part- of T. 3, and W. half ofT. +, however, gently undulating oak 
tuplands form a dividing plateau, whose timber-Post, Black Jack 
:and Spanish ("Red") Oaks, with Hickory-seems to indicate a 
fair soil, although thus far it is but thinly settled -perhaps on 
.account of the scarcity of water, which can, however, be remedied 
by bored wells. 

Further east, near, and south ofRienzi, the country is essentially the same as 
•near Danville, and as described in the general remarks on the region ('[538)
'the black prairie soil, as well as the bald prairies, being on the whole more 
frequent near the eastern than the western border of the belt; and the same 
feat111res continue, with little variation, to Old Town Creek, in Pontotoc and 
Itawamba, so that to describe every portion of this tract would involve contin

>U.iJ.l repetition. The country around Richmond and Ellistown is a copy of that 
;Jilea.r Rienzi, only that in ganeral, as we adv:1nce southward, the prairie soil 
.appears · more frequently, and in larger patches, until, after crossing Oid Town 
.Creek-iu Pontotoc, we find in the "Chickasaw Old Fields" ('!fl21) the begin
.ning of the prair~es proper, which set in inforce on the Chiwapa, . Tallabint:Ja 
.and Luckatubby, m tbe !outh-east corner of Pontotoc county. 

643. On the eastern ·border of the· prairie or " White Lime Country" bett·(as 
ne~r Carroll ville, Richmond, etc.), we generally notice rather a gradual transitioa 
of the gently undulating; yellow loam upla.nds, into the sandy soils or Pine HiU.. 
before-described; and while in N orth~eas~ 'fippah we meet pretty s11ddenly tbe· 
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Hatchie Hills, in South-east Tippah, and Pontotoc, we mostly find the fertile

hilly land* and highly colored soils of the Pontotoc Ridge, distinctly marking

the western outline of the "prairie country." In South-west Itawamba, east of

Old Town Creek, the creek bottoms are remarkably wide, not of a prairie char-

acter, but timbsred largely with Willow and Water Oak, and possessing a

fertile, easily tilled soil. We here find also at the western border of the sandy

region (e. g., near Borland, P. 0.), a belt of "beeswax hommocks" (closely

resembling those of the eastern portion of the Pontotoc Ridge opposite) whose-

soil is formed from a very clayey variety of the Rotten Limestone, which often*

crops out on the hillsides. Southward of this point, however, the "beeswax

hommock" soil is not often seen, and the soils of the prairie region usually

become lighter, as we approach the eastern border.

514. The Prairie Region Proper.â€”The surface configuration

and general features of this territory have of necessity been dis-

cussed, to a great extent, in the Geological Report, under the head

of.the Rotten Limestone Group (IT 116, ff.), to which place I

refer the reader for the chief points, while giving more special lyr

in this place, such observations as the limited examination which:

its soils have thus far received, has enabled me to make.

The prairies properâ€”level, or very gently undulating tracts,

possessing a deep black, heavy soil, on which timber is very much

scattered or altogether wantingâ€”form, as has been stated, belts, or

series of disconnected patches, having on the whole, a north and

south course; and are interspersed with tracts of a more rolling-

surface, mostly with a shallow, pale, light soil, timbered with the

common upland Oaksâ€”Spanish ("Red"), Post, Black Jack, and

sometimes Red and Black Black ) and Scarlet (" Spanish ") Oakâ€”-

which, though usually perhaps of average fertility, is sometimes

absolutely poor, as may be gathered from the scrubby, stunted

growth it then bear3; the productiveness varying, it appears, very

nearly in proportion to the approach of the Rotten Limestone to*

the surface. Here, we find not unfrequently, where these uplands

slope off toward the creek bottoms, " hommock" lands, increasing

in fertility as we descend, and in the bottoms themselves (where

the white rock is only a few feet underground), passing into black

prairie soil, differing little from that on the ridges; though, per-

haps, in general it is somewhat lighter, and richer in vegetable

matter.

545. The character of the soil of the cretaceous proiries has been repeatedly

referred to (116; 336, ff.; Gren. Agr. Kept.). It is a very heavy cla/ soil, of a dark

tint, and possessing a pale, dirty greenish-yellow subsoil, of equal or greater

heaviness, underlaid, at a depth of three to ten feet (on the prairies of Monroe

and Chickasaw} by the Eotten Limestone. The soil is sometimes without

timber of any kind, but usually bears clumps at least, of Crab Apple, Wild

Plum, Honey Locust, and Persimmon. These mostly occur even on the "bald

prairies," where the rock is so close to the surface that its admixture to the1

â– oil is evident to the eye; while whenever the soil and subsoil are of greater

thickness, isolated Black Jacks and Post Oaks, of a stout growth and peculiar

form (the Black Jacks with a round, close top; the Post Oaks with a stout,

rapidly tapering trunk and very dense, rounded top), also occur. On the regu-

lar "black prairie," the color of the soil exhibits little change for twelve to

eighteen inches; and sometimes an admixture of vegetable matter is perceptible^
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Hatchie Hills, in South-east 'l'ippah, and Pontotoc, we mostly tJnd the fertile 
hilly lan:h and highly colored ~o.ils of the Pontotoc Ridge, distinctly marking 
the western outline of the "prame country." In South-west Itawamba, east of 
OU Town Credk, the creek bottoms are remarkably wide, not of a prairie char
acter, brlt timb3red largely with Willow and Water Oak, and possessing a 
fe1tile, easily tilled soil. We here find also at the western border of the sandy 
regio-n (e. g., near Borland, P. 0.), a belt of "beeswax: hommocks" (closely 
re::;embling those of the eastern portion of the Pontotoc Ridge opposite) whose 
soil i::; formed from a. very clayey variety of the Rotten Limestone, which often 
crops out on the hillsides. Southward of this point, however, the ''beeswax 
hom mock" soil is not often seen, and the soils of the prairie reo-ion usually 
become lighter, as we approach the eastern border. o 

514. THE PRAIRIE REGlON PROPER.-'l'he surface configuration 
and general feature.s of this tet-ritory have of necessity been dis
cus::~ed, to a great extent, in the Geological Report, undet~ the head 
{)f . the Rotten Limestone Group (,116, :ff.), to which place I 
refer the reader fol' the chief points, while giving more speciallyr 
in this place, such· observations as the limited examination which: 
its ~oils have thus far received, has enabled me to make. 

The prairies proper-level, or very gently undLtlating tracts, 
pos.:;essin~ a deep black, heavy soil, on which timber is very much 
scattered or altogether wanting-form, as has been stated, beltR, or 
series of disconnected patches, having On the whole, a north and 
south course; and are interspersed with tracts of a more rolling· 
surface, mostly with a shallow, pa-le, light soil, timbered with the 
common upland Oaks-Spanish (''Red"), Post, Black Jack, and 
sometimes Red and Black(" Black'') and Scarlet(" Spanish") Oak
which, though u:mally perhaps of average fertility, is sometimes 
absolutely poor, as may be gathered from the scr1.1,bby, stun ted 
growth it then bears; the productiveness varying, it appears, very 
neal'ly in proportion to the approach of the Rotten Limestone to
the surface. Here, we find not unfrequently, where th~se uplands 
slope off toward the creek bottoms, "hommock" lands, in~reasing 
in fet·tility as we descend, and in the bottoms themselves (where 
the white rock is only a few feet undergr·ound), passing into black 
prairie soil, differing ··little from that on the ridges ; though, per-· 
haps, in general it is somewhat lighter, and richer in vegetable· 
matter. 

54:5. The character of the soil of the cretaceous prniries has been repeatedly 
referred to (116; 336, ff.; Gen. Agr. Rept.). It is a very heavy claJ soil, of a. dark 
tint, and posaessin;; a pale, dirty greenish-yellow subsoil, of eqnal ~r greater 
heaviness, underlaid, at a depth of three to ten feet (on the prairies of Monroe 
and Chickasaw) by the Rotten Limestone. The soil is sometimes without 
timber of any kind, but usually bears clumps at least, of Crab Apple, Wild 
Plum, Honey Locust, and Persimmon. These mostly occur even on the " bald 
prairies," where the rock is so close to the surface that its admixture to thee 
•oil is evident to the eye ; while whenever the soil and subsoil are of greater· 
thickness, isolated Black Jacks and Post Oaks, of a stout growth and peculiar 
form (the Black Jacks with a round, close top; the Post 0d.ks with a stout, 
rapidly tapering trunk and very dense, rounded top), also occur. On the regu
lar "black prairie," the color of the soil exhibits little change for twelve tG 
eighteen inches ; and sometimes an admixture of vegetable matter is perceptible, 
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even to the depth or three feetâ€”which in the bottom prairie soils, is quite usual.

Lower down we find the stratum of a uniform tint (see above), down to tho

surface of the Rotten Limestone.

5 6. Towards the ei^es of the blaok prairie, the black soil

becomes shallower, the pale, greenish subsoil approaches the'surface,

and finally reaching it forms the ik Black Jack prairie/' which

generally skirts the prairie proper, and possesses a soil resembling

that of the "beeswax homnmcks" further noroh. By degrees this

soil passes over into the lighter soils of the oak uplands.

I have not yet amlyzei the soil of the BUck Jack prairie; it is evidently,

however, of the sami origin as tb.3 prairie soil an I subtil propar, an I probibly

differs from the latter esssntially ia the smiller pr >pDrtions of the R>ttea Lime-

stone which it containsâ€”the rock bding too far unlarjjDuni to hvve coitributei

essentially towards its formitton. It is. thiref>re. highly probible, th.it if this

defect were reunited bv miring it with the rock, or the lim3 mids therefrom,

and a proper am )unt ol vegetable matter introduced, the yellow clay soil of the

Black Jack prairie; could be made to resemble very closely, in its properties,

the true black prairie soil.

1547. As regards the composition of the latter, I have to regret having bSen

unable to complete the analysis, already be*un, of a specimen from the prairio

belt of Monroe county. I shall give, however, such determin itions as have bsen

made, together with the complete analysis of its wrwZer-subsoil.

No. 172. Monroe Prairie Soil.â€”From the prairie on the Pikeville and

Aberdeen road, S. 20, T. 14, R. 6 E.

Depth: Eight inches.

Vegetation: Large, sturdy Post Oak and Black Jack, scattered.

Color, dark gray when dry, bhck when wet. The soil, in washing with

warm water, yielded 2.1 per cent, of smooth, round concretions of Iron Ore,

from the size of buckshot down to that of a Poppy-saed (H336), together with

a little sharp, white sand.

Siturated with moisture at 67.1 deg. Fahr., it lost 10.535 per cent, of water

at 400 deg. Fahr.

The soil thus dried lost, bv ignition, Organic Mitter an I Water 6 091 percent

548. The immediate subsoil at this point, though also sampled, his not as yefc

received any examination, the object of the following analysts being to ascertain

the agricultural value of the average miss of .the whole stratum.

'No. 173. Monroe Prairie Under-Subsoil.â€”Locality: Same as the pre-

ceding.

Depth at which taken: Three feet. Color, a dirty greenish-yellow. Forms

an exceedingly tough paste when wet, but like the surface soil, crumbles ia

drying.

The same kind and quantity of iron ore concretions as in the preceding, were

washed out of this subsoil. Situratei with unisture at 67.1 deg Fahr., it lost

12.821 per cent, of water at 400 deg. Fahr., dried at which temperature it

consisted of:

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

262 AGRICULTURAl, REPORT. 546,547,548 

even to the· depth or three feet-which in the b?Uom prairie soil 'I, is quil;e usua.l. 
Lower dow11 we find the stratum of a. uniform tint {see above), duwn to the 
surface of the Rotten Limestone. . . 

5 o. Towctrd:; the el~es of the black prairie, the black soil 
becomes shallower, the. pale, greeni~h suh3oil approache3 the'Riirfa.ce, 
and finally reaching it. forms the '' Bla.ck J a.ck prairie,'' whicli 
generally skirts the pt·airie proper, and po:;~m3ses :a ~oil re:~erri.bling 
that of the "bee3Wct:t hom!n·1cks" fut·ther norhh. By degree3 this 
soil pa~ses ovet· into the lighter soils nf the o·ak upland:;;. 

I ha.ve not yet an tlyzei the soil of the Bl \ck J a.ck prairie ; ic is evidentlr, 
however, or the SoliD~ ori~in as th3 prairie Soil a.n i SUo-nil propJr, a.n 1 pr•ol) LOI.f 
differs from the latter es;nntia.Uy in the sm tller pr 1p:>rtioni of the R >tten Lims
stone which it c)nt'lin~-the rock b3in~ to:.> far unhr~r>un l tp h we c1ntriblltel 
es~entially tow<1r.ls its fur en ttion. It is. tlurefm, hi~hly prolnble, tlnt if tnis 
defect wara rem~li;}d br m trl·n; it with the rock, or tne licnJ m lb therefrom, 
a.nd a proper am >Uot of v:e~eta.ble m·l.tter introdllced, the yellow clay .soil of th~ 
BLI.ck J a.ck prairie { co1tld b~ m:tde to re:'!;}tnble very closely, in it3 properties, 
the true black prairie soil. 

, 547. As reg'l.rds the composition of the latter, I ha.ve to regret ha.ving been 
unable to complete the aMlysii!, already be;un, of a. specimen from the prairie 
belt of Monroe county . . I sh,tU give, however, such determin ~tions as have b~en 
made, together with the complete analysis of its under-subsoil. 

No. 172. M(lNROE PRAIRIE· SorL.-From the prairie on the Pikeville and 
Aberdeen road, S. 20, T. 14, R. 6 E. 

Depth : Eight inches. 
Vegetation: Large, sturdy Post Oak and Black Jack, scattered. . 
Color, d:trk gray when dry, bhck when wet. 'rhe soil, in wa.~hing with 

warm wa.ter, yielded 2.1 per cent. of sm Joth, round concretion,; of [ron Ore, 
from the size of buckshot down to th:tt of a. Poppy-s3ed ('1!':336), together witt. 
a little sharp, white sand. · 

S ~tura.ted with moisture at 67. 1 de,;. F<~.hr., it lost 10.535 per cent. of water 
at 400 deg. Fahr. 

The soil thus driei lost, bv i;nition, Or~a.nic M \tter a.rtl W '1-ter 6 091 per cent 
548. The immediate sUbsoil at this point, thou:;h also sampled, h·lS not as yet 

received any examination, the object of the followin~ a.n:tl.}'sis being to ascertain 
thea,;ricultural value of' the avera~e m·lss of _the whole stratum. 
' No. 173. MoNROE PRAIRIE UNDE&-SrrBSOIL.-Locality: Same as the pre

ceding. 
Depth at which tllken : Three feet. CJll)r, a. dir'ty greenish-yellow. Form3 

a.n exceedingly tough paste when wet, but like the surface soil, crumbles in 
drying. 

Tlie same kind and quantity of iron ore concretions ac:; in the preceding, were 
washed out of this sub,oil. S \tura.te l with m >isture at 67. L deg. Fahr., it lost 
12;821 per cent. of water at 400 deg. Fahr., dried at which temperature i~ 
consisted of: 
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Insoluble Matter 71.539

Potash 0 542

Soda 0.230

Lime 1275

Magnesia 0.771

Brown Oxide of Manganese 0046

Peroxide of Iron 5.419

Alumina 13153

Phosphoric Acid 0.051

Sulphuric Acid. 0.036

Organic Matter and Water 6.992

99.945

This underclay is undoubtedly poorer in the nutritive ingredients of plants,

than the trgher portions of the stratum, in which they have accumulated from

the vegetation of miny years, being, at the same time, tenaciously retained by

the heavy surface soil. The latter probably approaches nearer, in composition,

to the soil of the tertiiry prairie (ir744). The composition of the above subsoil

is still, however, that of a good average soil, and suggests at once the importance

of affording the roots of plants as much opportunity as possible to penetrate

deep1// into the soil; the more so as the large amount of alumina which in this

instance pissed into solution (comoare in this respect the analysis of the equally

clayey Eexvy Flatwood-s Soil, 1T571) seems to indicate that the ingredients con-

tained are, through the action of the lime in the mass (H437, 445), to a great

extent in an available condition.

54-*. While it would be premature to attempt to discuss more

specially the relations of the soil and subsoil of the prairies, until

further analyses shall have been made, the data already obtained

are sufficient to give some important hints concerning the cultiva-

tion o' the prairie soils of the region before us. They are almost

throughout very heavy soils, and what has been said in general

regarding these (402l, ff.), applies pre-eminently to the prairies of

N. B. Mississippi. Unlike the heavy Flatwoods soil, however, the

prairie soil and subsoil, when they dry after a thorough wetting,

â€¢crumble into small fragments, so that, on a sunny day, one unac-

quainted with the nature of the soil might suppose that the crumbly

or powdery soil before him was of quite a light character. The

cause of this property seems, to some extent, to lie in the lime

-contained in the soil, for it is observed to exist in most of

the calcareous clays of the State (1T203; 281), and causes the

formation, by the roadsides in the prairies, of deep washes, which

otherwise one is accustomed to see only in sandy soils.

550. Like most heavy soils in their natural condition, those of the prairies are

now considered unsafe; z. e., crops suffer very severely by every extreme of wet

or dry, and it is difficult to obtain a "stan if the season is at all extreme. The

peculiarity above mentioned viz: that of crumbling readily whenever a change

from wet to dry occurs, is pre-eminently favorable to the correction of the prairie

soils in this respect; for it is evident that proper drainage is all that is required

to render the soil safe against the ordinary vicissitudes of the seasons. The

advantages derived from the underdrainage of clay soils (11409, 410) will be

<<x>mparatively of easy attainment in the prairies. So soon as, by this improve-

ment, we enable the roots of our crops to penetrate to where the prairie crawfish,

keeps up an unfailing supply of water during the dryest seasons, we shall not
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,.549, 550] MONROE PRAIRIE SOIL. 

Insoluble Matter .•.•.• • .•••••••.••••••••..•...• 71.539 
Pot~sh. . • • • . • • • . . • . . • . . • • . • • • • • • • ••.••.•••••• ·o 542 
Soda .••.••••..••••••.•••••...•••.••••.••.•..• 0.230 
Lime.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.075 
Magnesia. ...................................... 0.771 
Brown Oxide of Manganese ...................... 0 046 
Peroxide of Iron .••..•••......•.•••.•••••••.•••• 5.419 
Alumina . •.••.••.•.•.•.•••••••..••••••••. . •••• 13 153 
Phosphoric Acid. • • • . . • • . . • . • • • • • • • • • . • . • . • . • • • • 0.051 
Sulphuric Acid. · •••..•••.•••.••••••••••••••••••• O.Oa6 
Organic Matter and Water. • . • . • • • . • • . • • . • . • . . • • • 6.992 

99.945 
This underclay is undoubtedly poorer in the nutritive ingredients of plants, 

than the h;gher portions of the skatum, in which they have accumulated from 
the vegatation of m my years, being, at the same time, tenaciously retained by 
the heavy surface ~;oil. 'fhe latter probably approaches nearer, in composition, 
to the soil of the terti try pr-a.irie ( '[744). The composition of the above subsoil 
is still, however, that of a good average soil, and susgests at once the importanco 
of atfordin5 the roots of plants as much opportunity as possible to penetrata 
deep~y into the soil ; the more so a-,; the large amount of alumina which in this 
in,;tance pl.S5e1 into s-olution (comoare in this respect the analysis of the equa.llf 
clayey Hewy Flatwood~ Soil, '[571) seem;; to indicate that the ingredients con
tained are, through the action of the lime in the mass ('[437, 445), to a grea.~ 
extent in an available condition. 

5!-1. While it would be premature to attempt to discuss more
specially the relationo~ of the soil and subRoil of the prairies, until 
further analy~e.:; shall have been made, the data alt·ea.dy obtained 
are sufficient to give somP. important hints concerning the cultiva
tion o' the prairie soils of the reg·ion before us. They at·e almost 
th•·oughout very heavy soils, and what ha,;; been said in ger.~era.l 
regarding: these (4021, ff.), applies pre-eminently to the prairies of 
N. K Mi~::>is8ippi. Unlike the heavy Flatwoods soil, however, the 
prail'ie soil and suh~oil, when they dry after a thorough wetting, 
·ct·umhle into small fragments, so that, on a sunny day, one unac
.quainted with the nature of the !30il might suppose that the crumbly 
or po\vdery ~mil before him was of quite a light character. The 
.cau;:-;e of this property seems, to some extent, to lie in the lim~ 
eoutained in the soil, fm· it is observed to exist in most of 
the calcareous clays of the State (,:Wo; ~81), and causes the 
formation, by the road~ides in the prairies, of deep washes, which. 
otherwise one i8 aceustomed to see only in sandy soils. 

· 550. Like most heavy soils in their natural condition, those of the prairies are 
now considered uns ·1je; i.e., crops suffer very severely by every extreme of we' 
.or dry, and it is diffkult to obtain a" stan ", if the season is at all extreme. 'l'ha 
peculiarity above men.tioned viz: that of crumbling rea.dil y whenever a chang& 
from wet to dry ollcurs, i,; pre-eminently favorable to the correction of the prairia 
soils in this fdSlJeCt; for it is evid~nt that proper drainage is all that i~ required 
to render the soil safo:~ against the ordinary vicissitude:; of the seasons. Th& 
advantages derived from the underdr<~.inage of clay soils ('[409, 410) will b& 
·OOmparatively of easy attainment in the prairies. S<> soon as, by this improv&
-ment, we enable the roots of our crops to penetrate to where the prairie crawfish. 
keeps up an unfailing supply of water during the dryest seasons, we shall no~ · 
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have much reason to fear the latter; while it will enable us to plow at the proper

time, without fear of working the soil into brick-bats. For there are few soils

more severely injured by wet plowing, and also, be it remembered, by the tramp-

ling of cattle, than are those of the prairies. As regards the latter, there are

few cases probably in which the feed obtained and the dung dropped by the

cattle, can compensate for the injury done to the soil by turning in stock,

especially during a wet spell.

551. Drainage, therefore, will undoubtedly serve to correct

essentially the physical properties ol the prairie soil, while at the

same time, it will afford the crop an opportunity of seeking its

nourishment within a wider range, in the fertile subsoil; thus

'restoring to fertility, for the time being, those soils which, after a

series of years7 severe cropping, have ""now given out. Deep

plowing will, of course, itself be a considerable step towards the^

attainment of the same benefits, and is to be greatly recommended

throughout the prairies. The use of the Rotten Limestone as a-

marl (1142), especially in connection with green crops, will also

benefit essentially the exhausted soils. Yet it must be recollected,

that all these means combined are no talisman against ultimate

exhaustion, if the fundamental maxim of the maintenance of fertility

(488, ff.) be violated; and that the prairies as well as the Missis-

sippi Bottom will give out, if their soil is continually drafted upon

without return.

552. Bald Prairies.â€”A large supply of vegetable matter seems to

have proved the best remedy against the diseases which crops

grown on this soil are subject to ; they maybe considered, in fact, as

soils having received an overdressing of marl (1460). Wherever

practicable, the intermixture of the bald-prairie soil with those of

the yellow loam character, ought to be favored.

558. Prairie Uplands of Kemper and Noxubee.â€”In N. B. Kemper

and the adjoining portions of Noxubee, there is within the prairie

region a great variety of soils. The. prairie soil proper occurs

only in patches, on hillsides or in depressions, where the limestone

approaches the surface, and not unfrequently forms small bald

prairies alsoâ€”very similarly as in Tishomingo (1438). The black

prairie soil here, however, contains a good deal of coarse sand,

and differs from most of those further N., in that it frequently rusts

cotton very badly, while producing splendid crops of corn and

"wheat. In point of vegetation, these prairie patches resemble the

"Chickasaw Old Fields" of Pontotoc (11121); the limestone,

however, is not generally so near to the surface.

On the higher ridges there often prevails a very heavy, dark orange colored

Soil, preserving very nearly the same appearance for 2 to 6 feet, where it is

underlaid by the Rotten Limestone. Its natural timber is short, sturdy Post

Oak and Black Jack. Gov. J. J. Pettus, on whose plantation, among others,

this soil occurs, states that it produces fine wheat and also good cotton, which

does not grow high but bolls very well; and that, moreover, when it is mingled'

with the black or bald prairie soils, it prevents their rusting cotton. Since this,

soil occupies the ridges and is, therefore, easily transported to the prairie beneath.

It, this observation may in many cases be turned to practical advantage. Its*

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

264 AGRICULTURAL REPORT. [,551, 552, 553·. 

have much reason to fear the latter; while it will enable us to plow at the proper· 
time, without fear of working the soil into brick-bats. For there are few soils 
more severelyinjured by wet plowing, and also; be it rememb.ered, by the tramp
ling of cattle, than are those of the prairies. As regards the latter, there are· 
few cases probably in which the feed obtained and the dung dropped by the 
cattle, can coinpPnsate for the injury done to the soilby turning in stockt 
especially during a wet spell. · . 

55l. Drainage, therefore, will· undoubtedly serve to correct 
essentially the physical properties of the prairie s.oil, while at the 
same time, it will afford the crop an opportunity of s(;leking its 
nourishment within a wider range, in the fertile subsvil; thus 

'restoring to fertility, for the time being, those soils which, after a 
series of years' severe cropping, have 'now given out. Deep
plowing wiH, of course, itself be a considerable step towards the· 
attainment 0f the same benefits, and is to be greatly recommended 
throughout the prairies. The use of the Rotten Limestone as a.: 
m.arl (,142), especially in connection with green crops, will also· 
benefit essentially the exhausted soils.. Yet it must be recollected,. 
that all these means combined are no talisman against ultimate· 
exhaustion, if the fundamental maxim of the maintenance of fertility 
(4:88, :ff.) be violated; and that the prairies as well as the Missis-· 
sippi Bottom will give out, if their soil is continually drafted upon 
without return. 

55~. Bald Prairies.-A large supply of vegetable matter seems to 
have proved the best remedy against the diseases which crops 
grown on this soil are subject to ; they may be considered, in fact, as 
soils having received an overdres~ing of marl (, 460). Wherever 
praetica.ble, the intermixture of the bald-prairie soil with those of 
the yellow loam character, ought to be favored. . 

553. Prairir. Uplands qf Kemper and Noxubee.-In N. E. Kemper 
and the adjoining portions of N oxubee, the1·e is within the prairie 
region a great variety of soils. The. prairie soil proper occurs 
only in patches, on hillsides or in depr~ssions, where the limestone 
approaches the surface, and not unfrequently forms small bald 
prairies also-very similarly as in Tishomingo (,438). The black 
prairie soil here, however, contains a good deal of coarse sand, 
and differe from most of those further N., in that it frequently rusts 
cotton very badly, while producing splendid crops of corn and 
wheat. In point of vegetation. these prairie patches resemble the 
"Chickasaw Old Fields" of Pontotoc (~1121) ; the limestone, 
l10wever, is not {Z;enerally so near to the surface. 

On the higher ridges there often prevails a very hea.vy, dark orange colored 
soil, preserving very nearly the same appearance· for 2 to 6 feet, where it i~t· 
underlaid by the Rotten Limestone. Its natural timber is short, sturdy Post, 
Oak and Blaek Jack. Gov. J. J. Pettus, on whose plantation, among others, 
this soil occurs, states that it produces fine wheat and also good cotton, which, , 
does not grow high but bolls very well ; and that, moreover, when it is mingled' 
with the bla¢k or bald prairie soils, it prevents their rusting cotton. Since thi$. 
soil oceupies the ridges and is, therefore, easily transported to the prairie beneath 
it, this observation· ma.y in .many cases be turned to practical advantage. Its:. · 
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chief defect appeals to be the lack of vegetable matter, which can, of course, b&-

supplied to it by means of green crops.

554 The soil of the level or greatly undulating uplands of the region, in-

formed by a rather light and sandy, yellow loam, timbered with a good growth

of Post, Spanish R-el") and Red .(" Black") Oak, and Hickory. It is a fair-

soil for corn, wheat and oats, an 1 will generally for some years produce good

cotton also; it is in general, however, considered inferior to the soils previously

mentioned. It does not appear to redeem the promise held out by its timber,

owing perhaps to shallow tillage. Its vegetation would seem to indicate that it

would be benefitted by the use of the Rotten Limestone as a marl. In one

instance where this was attempted (by J. M. Jones, Esq., S. E. of Wahalak),.

no notable effect seemai-to result therefrom; a single experiment, however,

cannot decide the question, and it would be well worth while to repeat it at

other points.â€”Intermixtures of the three primary varieties of soils just

mentioned, are, of course, abundant, and produce excellent soils of intermediate-

character; in some points, soils closely resembling the "Marshall county Table

Lands" (1T616) appear..

555. Between Wahalak Creek and the Platwoods, e. g., near the plantation of

W. W. Beck, Esq., we find a level country interspersed with prairie spots, and

timbered essentially like the upland, soil last referred to, with the addition of"

Short-leaf Pine, and, in the branch bottoms, the common White Oak. It is

somewhat heavier than that of the uplands E. of Wahalak Creek, and produces*

cotton well; it is obviously very deficient in vegetable matter. Mr. Beck has

experienced fine effects from the use on it of the Rotten Limestone marl; and

the fact that cotton grows luxuriantly wherever the prairie soil mixes with that*

of these uplands, seems to point to the propriety of using in their improvement,

the material from which the former derives most of its active ingredients. -

Where the marl requires to be hauled to a considerable distance, it may in many

cases be found advantageous to diminish the cost of transportation as well as

the quantity required for a dressing, by previous burning (T147 to 149).

As to the means of preventing the r as ting of cotton in the prairie soils of"

this region, it is to be hoped that they will be. developed by analysis.

55(5. East Tippah.â€”The general character of the Pontotoc

Ridge (ernbi^acing the greater portion of the territory of the-

Ripley Group, see map) has been described in the Geological

Report (If128 to 130, 137). It is, however, only the southern and

western portion of that territory as laid down on the map, which

is thus characterized; the greater part of the country watered by

the Hatchie being of a very different aspect, and consisting chiefly

of broken "Pine Hills" (14273). In N. Tippah, therefore, the*

lands bearing, more or less distinctly, the character of the Pon-

totoc Ridge, are confined to a narrow band, only a few miles in

width, between the pine lands of the Platwoods Region (1T59I) on-

Muddy Creek on one side, and those of the Hatchie on the other.

The road from Ripley to Pocahontas runs almost in the middle of the fertile-

belt, for the greater part of the distance to the State line (IT 134); yet even on

this route we occasionally meet a pine ridge, and Pines are in sight, from time to

time, on*either side. E. of the Hatchie, in TT. 1 and 2, RR. 5 and 6 E., the

character of the Pine Hills is rather exceptional, the Post Oak and Black Jack,

elsewhere commonly occurring, being, to a great extent, replaced by White-

Oak. This, as well as the frequent appearance of Hickory on the hills, would

seem to indicate a better soil than usually accompanies the other oaks; yet the-

region is very thinly settled, and cultivated only in the narrow bottoms.

"Further S., the Pine Hills resume their usual growth of Short-leaf Pine, Black

Jack and Post Oak, with scattered Chestnuts; the ground being OGeupied b$r
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chief defect app!lar.s to be the lack of vegetable matter, which can, of course, 00. 
supplied to it. by means of green crops. · . 

554:. The soil of the level or gre;Ltly, undulating uplands of the region, is:
formed bv a rather li!!;ht ani saniy, yellow loa.m, timbered with a good growth 
of Post, Sp<1nish ('· Rd") ·and Rei.(" Blrwk'') Oak, and Hickory. It is a fair-
soil for corn, whe'l.t an l oa.t-;, an l will ~enerally for some years produce good 
cotton also ; it is in general, however, considered inferior to the soils previously 
mentioned. It does not app~ar to redeem the promise held out by its timber, 
owing perhaps to shdlow tillage. Its veget,1tion would seem to indicate that it 
would be ber.efitted by the use of the Rotten Limestone as a marl. In one-
instance where th~s wa~ attempted (by J. M. Jones, Esq:, S. E. of Wahalak), 
no notable effect seemd to re-;ult therefrom; a single experiment, however, 
cannot decide the question, ani it wou.ld be well worth while to repeat it at. 
other points.-Intermixtures of the three primary varieties of soils just 
mentioned, are, .of course, abunhnt, and produce excellent !)oils of intermediate
cha,racter; in some points., soils closely resembling the "Marshall county '.['able 
Lands" ('[616) appear .. 

555. BetweeR Wahal!tk Creek and the Flatwoods, e. g., near the plantation of' 
W. W. Beck, Esq., we find a level country interspersed with 'prairie spot§, and 
timbered essentially like the upland soil last referred to, with the addition of" 
Short-leaf Pine, and, in the branch bottom"l, the common White Oak. It is 
some.what heavier than that of the uplands E. of Wahalak Creek, and produces
cotton well ; it is obviou.;ly very deficient in vegetable matter. Mr. Beck has
experienced fine ~ffects from the use on it of the Rotten Limestone ruarl; and 
the fact that cotton grows luxuriantl_y wherever the prairie soil mixes with that
of these uplands, seems to pointto the propriety of using in their improvement, 
the material from which the former derives most of its active ingredients .. 
Where the m1trl requires to be hauled to a considerable distance, it may in many 
cases be found advantag~ous to diminish the cost of transportation ,as well as
the quantity required for a dressing, by previous burning ('[14:7 to 149). · 

As to the means of preventing the rusting of cotton in the prairie soils of· 
this .region, it is to be. hoped ,that they will be. de.veloped by analysis. 

556. EasT TIPPAH.-The general character of the Pontotoc 
Ridge (embracing the greater portion: of the territory of the· 
Ripley Group, see map) has been described in th-e Geological 
Report (~f12~; to 130;· 1~7).- It is, however, only the southern and 
western portion of that territory as laid down on the map, which. 
is thus characte1·ized ; the greater part of the country watered by 
the Hatchie being of a ver.Y d_itferent aspect, and consisting chiefly 
of hroken "Pine Hills" (,4272). InN. Tippah, therefore, the·· 
lands beal'ing, more or less distinctly, the character of the Pon-· 
totoc Ridge, are confined to a narrow band, only a few miles in 
width, between the pine lands of the Flatwoods Region (,59l) on; 
Muddy Creek on one side, and those of the liatchie on the other. · 

The road from Ripley to Pocahontas runs almost in the middle of the fertile
belt, for the greater part of the di:;tance to the State line ('[134); yet even on 
this route we occasionally meet a pine ridge, and Pmes are in sight, from time to 
tiine, on" either side. E. of the Hatchie, in TT. 1 and 2, RR. 5 and 6 E., the 
char-a.cter of the Pine Hills is rather exceptional, the Post Oak and Black Jack, 
elsewhere commonly occurring, being, to a great extent, replaced by White·· 
Oak. 1'his~ as well as the frequent appearance of Hickory on the hills, would. 
l!!eem to indicate a better soil than usually accompanies the other oaks ; yet the
region is very tQinly settled, and cultivated only in the narrow bottoms. · 
FurtherS., the Pine .Hills resume their usual growth of Short-leaf.Pine, Black. 
Jack a.nd Post Oak, with scattered Chestnuts; the ground being oceupied bT 
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the "Devils Shoe-string" (Tephrosia Virginica), Grasses (AndropogoKi) and

Fern (Pteris aquilina), and at the proper season, rendered quite showy by various

flowers of the Sunflower tribe (Budbeckia hirta, Coreopsis lanceolata, Silphium,

etc.).

557. Between the two forks of the Hatchie, in TT. 3, 4 and N. W. T. 5,

K. 5 E., the country is mostly of the same characterâ€”very hilly and broken,

soil very sandy and thin, and timbered as above, with the addition of the Hock

Chestnut Oak (Quercus prinos montioola)y which is of rare occurrence elsewhere;

some of the highest elevations in the State, probably, occur here (ir3) on the.

high Orange Sand ridges, which are frequently capped with ledges of ferruginous

sandstone (^11 ff.; 57). Towards the W. fork, however, the land gradually

improves, and after crossing it, the country assumes, within 5 miles E. of Ripley,

the character of the region S. of the latter place.â€”L is noticeable that in TT. 4

and 5 especially, the " Poplar" and other lime-loving trees frequently appear in

the ravines and on the hillsides, as well as in the bottom of the Hatchie itself

(which is very fertile, but subject to overflow). It is quite likely, therefore,

that at many points, the marls, of the Ripley Group {% 143) are near to the

surface; and such as that occurring on the bluff of a creek near Kellum's mill,

on Hatchie (^134), would prove highly beneficial to the poor soils of the region.

The black clays of the lower Hatchie, however, are useless for that purpose

(1T134).

55S. Further S., between the heads of the Hatchie and Talla-

hatchie, the extreme Pine Hill character is gradually lost, the

country becomes less broken, the soil less sandy, and the other

upland Oaks gradually mingle with the Black Jack and Post Oak,

while the Pine becomes less frequent

Such is the character of the country near Molino, where some of the uplands

produce 500 to 700, others 900 to 1000 lbs. of seed-cotton per acre. But as we

advance southward, after crossing Wilhite's Creek, we enter fully upon the

fertile lands of the Pontotoc Ridge (the "Buncombes"), which here adjoin, on

the W., level or gently undulating uplands timbered chiefly with sturdy Post

Oak and Hickory, and here styled " Flat woods"â€”which are underlaid by the

Rotten Limestone (S. E. T. 6, R. 6 E.), and form the transition from the

lands of the Ridge proper, to those of the "White Lime Country (538).

Similar, fertile lands- skirt the latter on the W., in T. 5, near Dry Run P. 0., or

Jumpertown, where excellent marls seem to occur (IF 135); which thus far,

however, in that immediate neighborhood, have only been found in wells. The

high ridges W. of Blackland (IT 120) are covered chiefly with a rich Oak growth,

mixed with " Poplar" and Locust; bluish marl of fine quality is found in the

gullies (e. g., at the "Bis Hill", S. 18, T. 5, R. 6 E). Only the highest ridges

sometimes bear a few Pines, on knolls covered with brown sandstone.

55u. South Tippah and the Pontotoc Ridge.â€”The narrow

belt of fertile land underlaid by marl beds, which extends north-

ward from Ripley (550), bears essentially the same character as

S. Tippah, E. of the Flatwoods and W. of the Hatchie Hills. A

more or less undulating, sometimes hilly surface, with a deep

mellow loam soil bearing a rich Oak growth, interspersed more or

less with Hickory, and frequently also bearing the "Poplar" and

Walnut, characterize the first class lands of the region, whose

permanent fertility isinsuredby the abundantbeds of marl (f 143, ff.),

and glauconitic limestones (IT 153), so easily accessible. Where the

Oak growth becomes lank and thin, and a great deal of Scarlet

(u Spanish"). Oak mixes with it, the soil is often inferior on the sur-

face, but everywhere possesses a fine subsoil. Long spurs of pine
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the "Devils Shoe-string" ( Tephrosia Virginica), Grasses (Andropogon) and 
Fern (Pteris aquil-ina), and at the proper season, rendered quite showy by various 
:flowet·s of the Sunfl.dwer tribe (Rudbeck1:a hirta, Coreopsis lanceolata, Silphium, 
etc.). 

557. Between the two forks of the H>ttchie, in T'r. 3, 4 and N. W. 3i T. 5, 
R. 5 E., the co:mtry is mostly of the same character-very hilly and broken, 
soil very sandy and thin, and timbered as above, with the addition of the Rock 
Chestnut Oak (Querc·us prinos monticola), which is of rare occurrence elsewhere; 
some of the highest elevation:; in the State, probably, occur here ('13) on the. 
high Orange Sand ridges, which are fr.eq uently capped with ledges of ferruginous 
sandstone (~11 ff.; 57). Towards the W. fork, however, the land gradually 
improves, and after c-rossing it, the country as:,;umes, within 5 miles E. of Ripley, 
the character of the region S. of the latter pla{le.-L is noticeable that in '1"1'. 4 
and 5 especially, the "Poplar" and other lime· loving trees frequently appear in 
the ravines and on the hillsides, as well as in the bottom of the Hatchie itself 
(which is very fertile, but suhject to · overflow). lt i::~ quite likely, therefore, 
that at many points, the marls, of the Ripley Group ( ~ 143) are near to the 
surface; and such as . that occurring on the hlutf of a creek near Kellum's mill, 
on Hatchie ("11'134), would prove highly beneficial to the poor soils of the region. 
The black clays of the lower Hatchie, however, are useless for that purpose 
(~134). . 

55~. FurtherS., between the heads of the Hlltchie and Talla
hatchie, the extreme Pine Hill charaP.ter is ~rradua lly lost, the 
country becomes less broken, the ~;oil ll:~s ~andy, and th.e other 
upland Oaks gradually mingle with the Black Jack and Post Oak, 
while the Pine heeome;;: le~s frPquent. . 

Such is the character of the country near Molino, where some of the uplands 
produce 500 to 700, others 900 to 1000 lhs. of seed•cotton per acre. But as we 
advance southward, after crossing Wilhite's Creek, we enter fully upon the 
fertile lands of the Pontotoc Hidge (the "Buncombes"), which here adjoin, on 
the W., level or gently undulating uplands timbered chiefly with ~turdy Post 
O,tk and Hickory, and here styled "Flatwoods"-which ar·e undel'laid by the 
Rotten Limestone (S. E. ]1£, '1'. 6, R. 6 E.), arid form the transition from the 
lands of tht3 Ridge proper, to those of the "White Lime Countr)" (538). 
Similar, fertile land:; skir·t the latter on the W., in 'l'. 5, near Dry Hun P. 0 ., or 
Jumpertown, where excellent marls seem to occur (~135); which thus far, 
however, in that immediate neighborhood, have only been found in wells. 'I'h~ 
high ridges· W. of Blackland ( ~ 120) are cover·ed chiefly with a rich Oak growth, 
mixed with" Poplar" and Locust; bluish marl of fine quality is found in the 
gullies (e. g., at the "Big HiU", S. 18, 1'. 5, R. 6 E). Only the higLet;t ridges 
sometimes bear a few Pines, on knolls covered with brown sandstone. 

55\L SouTH TIPPAH AND THE PoNToToc Rmol!}.-The narrow 
belt of fet·tile land underlaid by mad beds, which extends north· 
war·d fl'om Ripley (55li), bears e~sentia lly the same character as 
S. 'fippah, E. of the Flatwoods and W. of the Hatchie Hills. A 
mor·e or less undulating, sometimes hilly surface, with a deep 
mellow loam soil bearing a rich Oak growth, interspersed more or 
les:-1 with Hickory. and frequently also bearing the "Poplar" and 
Walnut, characterize the fir::~t class lands of the region, whose 
pm·manent fcrti li ty is insured by the abundant beds of marl ('f 143, :ff.), 
and glauconitic limestones (,- 153), so easily accessible. Where the 
Oak growth becomes lank a11d thin, and a great deal of Scarlet 
(" Span,Bh") Oak mixes with it, the soil is often inferior on the sur· 
face, but everywhere possesses a fine subsoil. Long spurs of pine 
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ridges sometimes extend into this region, forming large scollops,

and sometimes almost cutting off from the main body minor trasts

of fertile >oil.

560. "Tke Buncombes".â€”Near the southern border of the county,

in T. 6, RR. 3 and 4 E., we find, included mainly between Wilhite's

and King's Creek, the singular soil of the u Buncombes"â€”a red

sandy loam deeply tinged with iron, and filled with smooth, shining,

brown pebbles, of a rounded shape (11346), to such an extent that,

to the uninitiated, the soil in many points looks unpromising in the

highest degree, and almost too stony for tillage. Yet these

uplands bear a vigorous growth of Oaks, Hickory, "Poplar",

Blmtk Walnut, Umbrella-Tree (Magnolin awriculata), Locust

(Robinia), etc., and will yield, with little trouble, 60. to 8n bushels

of corn, and more than a bale of cotton per acre; a<ded to all

of which, it "wears well", and will be easilv resuscitated by

means of the greensand marls which abound in the region (IF 135,

136; 144). conjointly with the use of the subsoil plow.

;>6I. "Red Lands".â€”These ferruginous, concrerionary pebbles

characterize, more or less, all the first class uplands, and more

especially the ''Red Lands" of the Pontotoc Ridire. although they

are not often found of so large a size as in the Buncombes," but

vary from that of a poppy-seed to that of a buckshot, as in the

prairies (336; 517). They are frequently not observable in the

Burlace soil, but may very generally be noticed in the subsoil. The

loam stratum which forms the latter is often of considerable

thicknessâ€”from 6 to 10 feet on the ridges, and of a deep orange,

or red" tint.

Frorn its msllowness, it is disposed to wash badly unless protected; but the

great fertility even of the lowest portions of the subsoil may be readily judged

of by the luxuriant growth of weeds which covers the sides of these "red

washes", so soon as by exposure to the atmosphere for some time (fallowingâ€”

If357) they have been sufficiently stimulated. The same effect, of course,

would follow the use of the calcareous marls so commonly accessible on the

Ridoje, or of the lime burnt from the "bored limestone", which, as has been

stated (Tf 153), is far superior to the purest lime, for agricultural purposes.

Deep culture, therefore, both for the purpose of bringing up the fertile subsoil,

and for the prevention of washing; and the use of the calcareous manures of

the region (if possible conjointly with vegetable matter, in which most of the

soils of the Ridge are deficient), will long be sufficient to maintain the productive-

ness of the^e soils; among whose advantages is, also, a great capacity for

resisting extremes of wet and drouth, which would be increase 1 by the further

addition of lime (443).

562. "Mulatto Soils."â€”Of course there is, within the class of

soils thus generally characterized, a considerab'e number of varie-

ties which, for the reasons given (115i72). have not as yet received

special consideration. Besides the extreme "red lands " character,

in which the deep-tinted surface soil often contains but a trace of

vegetable matter (If4:24), one of the most frequent, and most

esteemed kinds of land is the "mulatto soil" of the weste/n portion

of the Ridge.
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ridges sometimes extend into tl1is re!!ion, forming large scollops·, 
and ~ometimc::; almost cutting off from the main body minor tra.~ts 
of fet·tile "oil. 

5ti0. "Th.e BuncombPs".-Near the ~out.hern border of the county, 
in T. 6. RR. :{and 4 E., we find, incltvleci mainlv between Wilhite's 
and King':::; Creek, the singular l"Oil of the •· Buncombes"-a red 
sandy loam deeply tinged with iron. a.nd ti!led with smoot.h. shining, 
brown pebbles, of a rounded shape (,3:H)), to such an ex~ent that, 
to the uninitiated, the soil in many .points looks nnpromi1:1ing in the 
highest degree, and almo:-:t too stony for tillage. Yet these 
uplands hear a vigorous growth or Oak~, Hickory, " Poplar", 
Blaek Walqut, Umbrella·TI'ee (.;"\t[ngnolirt auricnlata), Locust 
(Rr>binia), etc., and will yield, with little trouble, 60. to Rrl hU3hels 
of corn, and more than a bale of cotton per acre; a1'ded to aU 
of which, it "wears well", a_nd will be eaRilv re~usciLaterl by 
means of the greensand marls which abound in the region (,-135, 
136 ; l-l4). conjointly with the use of the subsoil plow. 

;,1) I. "Red Lands".-These fenuginous, concreTionary pebbles· 
characterize. m01·e or les:::, all the first class nplands, ahd more 
e2pecially the '·Red Lands" of the Pontotoc Rid!!e. although they 
are not often found of so large a size as in the '· Buncombes," but 
var.v from that of a poppy-seed to that of a buckshot, as in the 
prairies (:13o; f> 17). 'l'hey ~re frequentl.v not observable in the 
surlace soil. but may very generally be noticed in the 8nbsoil. The 
loam stratum which· forms · the latter is often of considerable 
thil!knesd -fi'Om 6 to 10 feet on the r1dges, and of a deep orange, 
or ·'re(l" tint. 

Froin it.~ mellowness, it is disposed to wash badly unl~ss protected; but the 
grea,t lertility even of the lowest portions of the subsoil may be readily judged 
of by the luxuriant growth of weeds which covers the siues of.the-.e "red 
washes", so soon 1~s by e:ipo~ure to the atmosphere for some time (fallowing
'IP~57) they have been sufficiently stimulated. The sa.me effect, of course, 
wot1ld follow the u;;e of the calcareous ma.rls so commonly accessible un the 
Ri<l,;e, or of the lime burnt from the "bored limestune", which, as has been 
stated ('If 153), is far superior to the purest lime, for agricultural purposes. 
Deep culture, therefore, both for the purpose of bringin~ up the fertile sub;,;oil, 
and for the prevention of washing ; and the use of the cabtreous m·tnures or 
the region (if possible conjointly with vegetable matter, in which most of the 
soils ofthe Ridge are deficient), will long be sufficient to maintam the productive
ness of the-.e soils.; among whose adva.nt>'l.~es is, al$0, a great ca.pa.city for 
resisting extremes of wet and drouth, which would be increase 1 by the iurther 
addition of lime (443). 

56~. "Mt.ttatto Soils. "-Of course there is, within the class of 
soils thug generally characterized, a con;;iderab1e number of varie
ties which, for the reasons given (,-!\272 ). have not as yet received 
special con~idet·ation. Besides the cxtrerr.e "red Iandt~" character, 
in which the deep·tinted surface soil often contain3 but a trace of 
vegetaole ma.tter (1 !24), one of the most frequent, and most 
esteemed kinds of land is the "mulatto soil" of the weste:n portion 
of the Ridge. · 
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The surface soil of this character, from 8 to 12 inches in depth, is generally

of a light chocolate tint, its subsoil pale oranges-yellow above, but becoming:

deeper tinted, and more like the "red lands?9 subsoil, as we go deeper. A

specimen of this kind of soil is the only one of the soils of the Pontotoc Ridge

of which I have as yet been able to make a (partial) analysis.

No. 226. "Mulatto Soil" from Stephen Dagett's land, S. 33, T. 10, R. 3 E.r

Pontotoc county.

Depth: Ten inches.

Vegetation: Spanish ("Bed"), Black and Post Oak, Hickoryâ€”ail large and

stout trees; some Black Grum, Sweet Grum, and Black Walnut.

Color when moist, a light chocolate tint.

Mellow, easily tilled.

The airdried soil lost 3.663 per cent, of moisture at 400 deg. Fahr., dried at

which temperature it consisted of:

Insoluble Matter 90.572

Potash.... 1096

Soda 0.423

Lime 0.178

Peroxide of Ixon 2.060

Alumina 3.555

Magnesia, Brown Oxide of Manganese Sulphuric and

Phosphoric Acids, Water and Organic Matter (determi-

nation not completed) 2.116

100.000

The amounts of Potash and Soda shown by this analysis are unusually higb

in a soil containing so much insoluble matter. The amount of Lime is not

proportionately high, and hence great benefit will no doubt.be derived from the

use of calcareous nunures on this soilâ€”which has already been experienced in

the neighborhood of Pontotoc (^153), where the same soil, or nearly so,

prevails. The ingredients not determined must be present in a fair proportion

to the rest, for the land averages 1,000 lbs. of seed-cotton, and will produce aa

high as forty and more, bushels of corn.

563. There are among the soils of the Pontotoc Ridge, two

Other chief varieties, which have been mentioned before (T127),

viz: a heavy, yellow or greenish-yellow clay soil, timbered almost

exclusively with Black Jack, forming " beeswax hommocks " simi-

lar to those described in Itawamba (HÂ§33); and " bald prairie

hilltops, " formed either by the " bored limestone " or its represen-

tative, the white calcareous sand (1135); soils of this character,

and those resulting from their intermixture with the more prevalent

loam soils of the Ridge, generally bear a growth of stout, sturdy

Post Oak, with trunks curving to one side (f 540), interspersed

with Orab Apple, Honey Locust, etc.

The soils of the latter kind are generally very productive, especially for com

â€”they will sometimes rust cotton, but this can probably be obviated by giving

them a supply of vegetable matter.

As for the "beeswax hommock" or Black Jack soil, though probably possess-

ing a good supply of the elements of fertility, it is so stilf and intractable, as to

render its cultivation somewhat precarious, since it is severely injured both by

wet and drouth It is almost destitute of vegetable matter, and the addition

of this and of sandy marls, would probably be the first step towards its

reclamation; it has not yet, however, received sufficient attention.â€”There are,

of course, a great variety of intermixtures of these various soils, especially on
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The surface .soil of this character, from 8 to 12 inches in depth, is generally 
of alight chocolate tint, its subsoil pale orange-yellow above, but becoming: 
deeper tinted, and more like the "red lands•• subsoil, as we go deeper. A 
specimen of this kind of soil is the only one of the soils of the Pontotoc Ridge 
of which I have as yet been able to make a (partial) analysis. 

No. 226. "MULATTO SoiL" from Stephen Dagett's land, S. 33, T. 10, R. 3 E., 
Pontotoc county . 

.Depth : 1'en inches. 
Vegetation : Spanish ("Red"), Black and Post Oak, Hickory-all large andi 

stout trees; some Black Gum, Sweet Gum, and Black Walnut. 
Color when moist, a light chocolate tint. 
Mellow, easily tilled. 
The airdried soil lost 3.663 per cent. of moisture at 4:00 deg. Pahr., dried ,al; 

which temperature it consisted of: 
Insoluble Matter .......•...................•... 90.572 
Potash .... · ..........................•..... ·. . • 1.096 
Soda ......................................• 0.423 
Lime ....................... ~ ................• 0.178 
Peroxide of ITon. . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . 2.060 
Alumina ................ -...................... 3.555 
Magnesia; Brown Oxide of Manganese Sulphuric and 
Phosphoric Acids, Water and Organic Matter (determi
nation not completed). . . . . . . . . . . . . . . . . • . . . . . . . . . . 2.116 

100.000 
The·amounts of ·Potash and Soda shown by this analysis are unusually high 

in a soil containing so much insoluble matter. The amount of Lime is not 
proportionat~ly high, and hence great benefit will no doubt. be derived from the 
use of ca.lc'1.reous m:mures nn this soil--which has already been experienced in 
the neighborhood of Pontotoc (~153), where the same soil, or nearly so, 
prevails. The ingredients not determined must be pt·esent in a fair proportion 
to the rest, for the land avemges 1,000 lbs. of seed-cotton, and will produce as 
high as 'forty and more, bushels of corn. , . 

563. Tilere are among the soils of the Pontotoc Ridge, two 
other chief varietie3, which have been mentioned before (fl27), 
viz: a heavy, yellow or greenish-yellow clay soil, timbered almost 
excLusively with Black Jack, forming" bee:~wax homm:>cks'' ·simi
Iar to those descr-ibed in ItaiVamba (~ a33) ; and ''bald pt·airie 
hilltops, " formed either by the " bored lime.:::cone" or its repre:~en
tative, the white calcareoufl sand (,135) i soils of this character, 
and those resulting fr·om their intertnix:turewith the m0re prevalent 
loam soils of the Ridge, generally bear a growth of stout, sturdy 
Post Oak, with trunks cut·ving to one side (f540), interspersed 
with Drab d.pple, Honey Locust, etc. 

The soils of the latter kind are generally very productive, especially for com 
-they will sometimes rust cotton, but this can probably be obviated by giving 
thema. supply of vege.table matter . 

.As for the "beeswax hommock" or Black Jack so~~ though probably possess
ing a good supply '?f the elements of fertility, it is so stiff and intractable, as to 
render its cultivation somewhat precarious, since it is severely injured both by 
wet and drouth It is almost destitute of vegetable matter, and the ·addition 
of this and of sandy marls, would probably be the first stP.p towards its 
reclamation; it ha.S not yet, however, r~ceived sufficient attention.-There are, 
of course, a great variety of intermixtures of these various soils, especially on 
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the hillsides, where it is often difficult to obtain a definite idea of the prevalent

character.

0041. The agricultural features of the Ridge in Chickasaw do

not differ essentially from those in Pontotoc. Even the " Buncombe"

land is represented (for instance, with a great abundance of ferru-

ginous pebbles of various sizes, in the southern portion of T. 12,

R. a E., near Houlka P. 0 ); but, as we approach Houston, the

M mulatto soil" becomes heavier and less deeply tinged with iron,

forming a transition into the oak uplands of the prairie region.

564^. But for the brokenness of the surface, which in many

points renders inconvenient the culture of large tracts, few upland

regions in Mississippi could boast of equal agricultural advantages

with the Pontotoc Ridge generally. INor are the comforts of life

often marred (as is the case in the prairies) by the lack or scarcity

of good water; springs being quite abundant and wells, in most

<cases, easily obtained, either in the Orange Sand overlying the

marl and limestone, or else by shallow bores (seldom much exceed-

ing 150 feet) within the strata of the Cretaceousâ€”in which case

the water, it is true, is limy, but not nearly as much, commonly,

&s in the Rotten Limestone region. Not unfieqnently the waters

ihus obtained, which rise to within40 to 70 feet of the surface, are

more or less sulphureous and chalybeate, the same being the case

rsometimes with the natural springs; they do not often, however,

contain any notable quantity of magnesian salts Artesian bores

have not, so far as I know, as yet been attempted, although it

rseems quite likely that they might succeed, especially in the W.

part of the Ridge, where the land is not very high.

565. Waters of the North-eastern Prairie Region.â€”Those

of the Pontotoc Ridge lands have just been referred to. In those

portions of this region which have been above described as being,

more or less, of the Pine ilill character (the territory of the

Eutaw and Tombigbee Sand Groups, and also that of the Carbo-

niferous formationâ€”see map), there is generally little difficulty in

obtaining a good supply of water. The Orange Sand, which forms

the surface, is underlaid by the impervious strata of the other

formations, giving rise to numerous springs; wells obtain wakr

At moderate depths, either abwe the older formations, when it is

â– of the freestone characterâ€”or else within the latter, when it is

often limy and sometimes slightly sulphureous, but, not often so far

impregnated with mineral ingredients as to interfere with its daily

use for drinking purposes.

Fetid and undrinkable water has been obtained, on the territory of the Eutaw

Â»<xroup, between Weaver's Greek and the Little Sipsie (IT 105) ; cisterns require

to be used in that region.

There are, however, some strong mineral springs within the State, E. of the

Rotten Limestone region, some of which deserve, and have attracted, considera-

ble attention.

566. At luka, on the M. & 0. R. R., there are several mineral springs (1T98),

â€¢of two of which I have analyzed specimens furnished me by Geo. W. Stamps,

Esq., of the luka Female Institute.
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the hillsides, where it is often difficult to obtain a definite idea of the prevalent 
.character. 

6o41 • The agricultural features of the Ridge in Chickasaw do 
not differ essentially from those in Pontotoc. Even the" Buncombe" 
land is represented (for instance, with a great abundance of ferru
.ginous pebbles of various sizes, in the southern portion ofT. 12, 
R. J E., near Houlka P. 0 ) ; but, aE~ we approach Houston, the 

-4, mulatto soil" becomes heavier and less deeply tinged with iron, 
forming a transition into the oak uplands of the prairie region. 

5641. But for the brokenness of the surface, which in many 
points renders inc01;rvenient the culture of large tracts, few upland 
regions in Mississip'pi could boast of equal agricultural advantages 
with the Pontotoc Ridge generally. Nor n.re the comforts of life 
-often marred (as is the case in the prairies) by the lack or scarcity 
.of good water ; springs being quite abundant and wells, in most 
-case::::, easily obtained, either in the Orang:e Sand overlying the 
marl and limestone, or else by shallow bores (seldom much exceed
ing 150 feet) within the strata of the Cretaceous-in which case 
the water, it is true, is limy, but not nearly as much, cqmmonly, 
as in the Rotten Limestone region. Not unf1 equently the waters 
;thus obtained, which rise to within 40 to 70 feet <,f the surface, are 
more or less sulphureous and chalybeate, the same being the case 
,sometimes with t.he natural springs ; they do not often, however, 
.contain any notable quantity of magnesian salts Artesian bores 
·have not, so far as I know, as yet been attempted, although it 
,seems quite likely that they might succeed, especially in theW. 
;part of the Ridge, where the land is not very high. 

565. W .A.TERS OF THE NoRTH-E.A.STERN PRAIRIE REGioN.-Those 
.of the Pontotoc Ridge lands have just been referred to. In those 
portions of this rGgion which have been above def:!crihed as being, 
more or less, of the Pine Hill character (th·e territory of the 
Eutaw and Tombigbee Sand Groups, and also that of the Carbo
niferous formation- -see map), there is generally little difficulty . in 
-obtaining a good supply of water. The Orange Sand, which forms 
-the surface, is underlaid by the impervious strata of the other 
:formations, giving rise to numerous springs ; wells obtain w'at...;r 
:at moderate depths, either ab·,ve the older formations, when it is 
.Qf the free:' tone character--or else within the latter, when it is 
.often limy and sometimes slightly ~ulphureous, but. not often so far 
impregnated with mineral ingredients as to interfere with its daily 
use for drinking- purpo~es. 

Fetid and undrinkable water has been obtained, on the territory of the Eutaw 
•Group, between Weaver's Creek and the Little Sipsie (11"105) ; cisterns require 
to be used in that region. 

There are, however, some strong mineral springs- within the State, E. of the 
Rotten Limestone region, some of which deserve, and have attracted, considera
;ble attention. 

566. At Ioka., on theM. & C. R. R., there are several mineral springs ('lf98)p 
.~f' two of which I have an!llyzed specimens furnished me by Geo •. w. Stamps, 
.Esq., of the Ioka Female -Institute. 
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"NO. 2. GUM SPEING.Â»

Sulphuretted Hydrogen, largely,

Bicarbonate of Iron, largely,

Free Carbonic Acid (sufficient to cause it to sparkle), with small amounts of

Bicarbonate of Lime,

"" Magnesia,

'" " Potash and Soda^

Chloride of Sodium.

In 10,000 parts this water contains 1.10 of solid ingredients, chiefly oxido of

Iron. It is a strong "Bed Sulphur" water.

"No. 3. box spares."

Bicarbonate of Iron, largely,

Free Carbonic Acid,

Very small[ amounts of the Bicarbonates, Chlorides and Sulphates of Lime,

Magnesia. Potash and Soda.â€”Is almost a pure chalybeate, tonic in its action

There is still another water, but the bottle containing it was broken in the

transmission. The accessibility and healthful as well as pleasant location of

these springs, no less than tlie quality of their water, seem destined to render

them a favorite place of resort.â€”The strong, copious chalybeate spring at Mr.

Aleck Peden's place has been mentioned (1T62).â€”A mile S. of Corinth, there

is a copious chalybeate spring containing the proto-sulphate of Iron, some lime

and common salt.

5G7. The mineral springs flowing from the bluff of the Tombig-

bee near Fulton, Itawamba county, are generally magnesiau

ehalybeates, sometimes slightly impregnated with sulphuretted

hydrogen.

The analysis of one of these, situated about a mile below Judge Bullard's

place, on the Tombigbee, gave the following result:

Bicarbonate of Iron, largely,

""Magnesia,

Free Carbonic Acid,

Chloride of Magnesium,

Minute amounts of the Chlorides, and a trace of the Sulphates, of Potash and

Soda.

This water is said to be precisely the same in quality as that at" White's

Springs," 4% miles S. of Fulton, which have acquired some reputationâ€”there

seems to be more free Carbonic Acid in their water. Similar waters are found

both in springs and wells, on the Bull Mountain ; e. g. in a bored well on S. 13, T.

10, R. 9 E. In the latter, however, a part of the iron is contained as proto-

sulphate.

JSot far from this point, a mineral well was obtained by Mr. W.

Medley; out of it there was dug a gray clay possessing an

astringent taste, which was found to be quite effectual as an ex-

ternal application to old sores, etc. An analysis oi a specimen of

this earth, furnished me by G. W. Siovall, Esq., of Richmond,

gave the following result:

Insoluble Matter (Sandy Clay) 86.879

Lime O 732

Magnesia O 237

Pt-1oxide of Iron, and Alumina 4.548

Sulphuric Acid 1.385

Water 6 083

99.864

The styptic and astringent properties observed in this clay were
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11 N 0. 2. GUM SPRING." 

Sulphuretted Hydrogen, largely, 
Bicarbonate of h:on. largely, . 
Free Carbonic Acid (sufficient to cause it to sparkle), with small amounts of 
Bicarbonate of Lime, 

_ " " Magnesia, 
" " -Potash and Soda, 

Chloride of Sodium. . 
In 10,000 parts this water contains 1.10 of solid ingredients, chiefly oxide of 

Iron. It is a strong" Red Sulphur" water. _ 
" N 0. 3. BOX SPIHNG. " 

Bicarbonate of Iron, largely, 
Fr·ee Carbonic Acid, 
Very s~all • amounts of the Bicarbonates, Chlorides and Sulphates of Lime, 

:Magnesia, Potash and Soda.-Is almost a pure chalybeate, tonic in ·itsaction 
'l'here is still another water, but the bo~tle containing it was broken in the 

transmission. 'l'he accessibility and healthful as well as pleasant location of 
these springs, no less than t:te quality of their water, seem destined to render 
them a favorite place of resort.-The strong, copious chalybeate ~>pring at Mr. 
Aleck Peden's place has been mentioned ( 1!"62).-A mile 8. of Corinth, there 
is a copious chalybeate spring containing the proto-sulphate of Iron, some lime 
and common salt. 

567. 'rhe mineral sprhgs flowing from the bluff of the Tom big· 
bee near Fulton, Itawamba county, are geueraily magnesian 
chalybeates, sometimes slightly impregnated with sulphureLted 
hydrog-en. _ 

The analysis of one of these, situated about.a mile below Judge Bullard's 
place, on the Tom higbee, gave the following result: / 

Bicarbonate of Iron, largely, 
" " Magnesia, 

Free Carbonic Acid, 
Chloride of Magnesium, 
Minute amounts of the Chlorides, and a. trace of the Sulphates, of Potash and 

So1la. 
'l'his water is said to be precisely the same in quality as that at" White's 

Springs," 4Yz miles S. of Fulton, which have acquired somereput,ttion-th!!re 
seems to be more free Carbonic Acid in their water. Similar water;; are found 
both in springs arid wells, on the Bull Mountain ; e. g. in a bored well on S. 13, 'l'. 
10, R. 9 E. In the latter, however, a part of the iron is contained as proto
sulphate . 

.i\ot far from this point, a mineral well was obtained by Mr. W. 
Medley ; out of it there was dug a gray clay po:-l· l'l:'1'iug an 
astringent taste, which was found to be quit~- effeetual as au ex
ternal application to old sore:;:, etc. An analy:-1is of a r::;pecimen of 
tlli~ earth, furni:-1hcd me by G. W. StovaU, E::5q., of ~ichmond, 
gave the followiug result: 

Insoluble Matter (Sandy Clay) ..•.••••.••••.•..•. 86.879 
Lime ................ .......................... 0 7~~ 
Magnesia ...•....•......••......••.....•..... 0 2~7 
Pt·Joxide of Iron, and Alumina •••.•.•.•••..•.••.. 4.548 
Sulphuric Acid •.••....•. ~. • • . • • • . • . • . . . . • . . • . . 1.:185 
'Vater. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 083 

99.864: 

The stJptic and astringent pro_r;ertiea observed in this claY, we1'e 
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therefore owing, no doubt, to a certain amount of the Sulphates of

Alumina (" Alumand of Lime (Gypsum).

The character of the wells in the Tombigbee Hommock has

been referred to (TFoB^ . Deep bored, and artesian wells would

no doubt succeed in its northern portion as well, as further S.

between Aberdeen and Colunib s.

5o8. Waters of th.e, Rotten Limestone RÂ°gion.--General!ties

concerning these have been given in the Geological Report (1122,

123, 12o). Sipo-wells are so rarely practicable, that we may

generally consider the alternative as lying between cisterns and

deep bored wells, in some oi which the water rises above the

surface, in others only within available distance. In the latter

case, either a pump, or more commonly, a long narrow bucket, of

the diameter of the bore, having at the bottom a valve opening

upwards, is employed n briuiriny: the water to the surface.

Id consequence of the dip of the Rotten Limestone stratum, these wells are,

of course, deepest at the western border of its region of occurrenje, and quite

shallow on the eastern side; while wells situated at no great distance north-

ward or, in the southern portion, north-westward of one another, are generally

of similar depth. In the southern portion, depths increase pretty regularly

between 25 and 30 feet per mile, westward or south-westward; but in Tisho-

mingo, there is less regularity, and shallow sipe-wells are not uncommon. At

Farmington, there are sipe-wells 20 to 25 feet deep, with freestone water, and

others 40 to 50 feet, with limy water, possessing but little rise.â€”At Corinth,

bored wells 70 feet deep, in whirh the water rises to within 12 to 15 feet of the

surface. A deeper bore would doubtless bring it out above the surface, so soon

as another vein of water should bo struck.â€”A few miles E. and N. E. of Bone

Yard, wells 250 to 270 feet in depth have been bored. At Bone Yard, as might

be foreseen, no water was struck in a bore of 200 feet (it could not be expected

at less than 325 to 350).â€”At Kossuth, some sipe wells 18 to 20 feet deep, and

a bored well (Mr. Wright's) of 270 feet

At Rienzi, wells 60 to 75 feet; water rises only 15 to 20 feet. There is a

very goo.I chance here of a much higher rise within the next 2 to 300 feet-

Due W. of Rienzi, near Mr. Bynum's, S 7, T. 4, R. 6 E., sipe-wells 20 to 25

feet; a little further N. E , the s ime, or bored wells 200 to 260 feet.

At Btackland, wells are compiratively shallowâ€”120 to 140 feet; the

water rises onh 15 to 20 feet, an I the vein is probably a different one from that

supplying the wÂ«-lls heretofore enumerated.

At Mr. J W Yate*\ S. 11, T. 6, R 6 E., bored well 35 feet; little rise.â€”

At Garollville, about the same. On S. 36, T 6, R. 5 E, at Mr. Humphrey's,

200 feetâ€”At Mr. MoManus', S 35, 210 feet; Dr. Ajrnew's, S. 27, 271 feet;

half a mile E of Dr. A's, 210 feet. The depth increases westward and

northward from Dr. A^new's â€”there being wells 300 and 330 feet deep. In

all of these, the water rises to within 40 to 70 feet of the surface, according to

elevation; that of the five last n-imtd wells is pretty limy, that of McManus'

excessively and unhealthily so; most of them ^e. g. Dr. Agnew's) are slightly

sulphureous and chal.) beate.

'flit* examples may suffice to show the condition of things in

Tishoming*. Very near.y the same exists at eorre-pondino;points

of the Rotten Limestone beh in -Pontotoc and Itawamba counties,

the deep *sr. bores rarely exceeding **00 feet, water rising within

40' to Â« 0 feet of the surface. Here also, deeper bores might bring

artesian water, derived fiom the high Pine lauds iurther K ^1F532) j

thus lar, cisterns aie extensively used.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

W A.TERB. OF TISHOMINGO. 2il 

therefore owing. no donht. to a cct·t.;:lin n.mount of the Sulphates of 
Alumina('' Alum'') nnd of Lime (Gypsiun). 

The eharactet· of the well:-; in the Tomhighee Hommock has 
been referred to {"i-13 -i . Deep br)l'ed, and arte:;ian wells would 
DC) douht ~ucce 'd in its not·tht!J'n portion as well, as furtherS. 
between Aberdeen a.nrl C"lu111b, s. 

:)n/3. W.ttHrs or the RJtten Li.mqstonP. Rogion.--Generalities 
concernin~ these havn hcen given in the Geolog·ical Report (,L22, 
12~. I~.)). :-:lip~'-WI'Il:-3 arn so rarely practicable, that we may 
genera.lly con:'ider the altemat.ive as lying between Cisterns and 
deep h1)1'ed well:', in som~ ol which the water rises above the 
snrlace, in others only within available dist.ance. In the latter 
case. either a pump, or mot·e commonly, a long narrow bucket, of 
the diamctet· or the bore. having at the bottom a valve opening 
UJ.HV<trtls, is Pmployerl n hr·iruritr~ the water lo the surface. 

Inconsequence of the dip of the Rotten Limestone stratum, these wells are, 
of cour~:~e, deepe,;t n.t the western border of irs region of occurren;e, and quite 
shallow on the e:t.Stern side; while wells situated at no great distanCJ north
ward or, in the southern portion. north-westward of one another, are generally 
of similar depth. [n the southern portion, depths increase pretty regularly 
between 25 and 30 teet per mile, westward or south-westward ; but in Tisho
mingo, there i::; le,;,; regularity, and Rhallow sipe-wells are not uncommon. At 
Farmington, there are ~<ipe-wells 20 to 25 feet deep, with freestone water, and 
others 40 to 50 feet, with limy water, possessing but little rise.-At Corinth, 
bored well"' 70 feet deep, in whit~h the water rises to within 12 to 15 feet of the 
surface. A deeper bore would doubtless brin~ it out above the surface, so soon 
a.~ antlther· vein of W;ttershould b•1 struck.-A few miles E. and N. E. of Bone 
Y a.t·d, wells ~50 ,to 270 feet in depth h;~ve been bored. At Bone Yard, as might 
be foreseen, no water W•ts struck in a bore of 200 feet (it could not be expected 
at les:4 than 3~5 to 350).-A t Kossuth, sollle sipe wells 18 to 20 feet deep, and 
a bored well (Mr. Wright.',;) of 210 feet. 

At Rienz-i, wtl\l,; 60 to 75 feet; water rises only 15 to 20 feet. There is a 
very gno·l chance here of a much higher rise within the next 2 to 300 feet,.;_ 
Due W. of Rtenzi, near Mr. Bynum'~:~, S 7, T. 4, R. 6 E., sipe-wells 20 to 25 
feet; a little further :-.l". E, the s:tme, or bored wells 200 to 260 feet. 

At Blackland, wdls are comp~ratively shallow-120 t:> 140 feet; the 
water rises onl' 15 to 20 feet, an I tht: vt:in is probably a different one from that 
supplying the W•·lls hertltofor·e enumeraterl. 

At ~lr·. J W Y<~te.;', S. 11, T. 6, I{ 6 K, hored well 35 feet; little rise.
At Ca.rollville, abOut the same. On S. 36, T 6, R. 5 E, nt Mr. Humphrey's, 
200 feet.-At Mr. Md'lanns', S 3.>, ~10 teet; Dr. Agnew's, S. 27, 271 feet; 
half a mite E of Dr·. A'.~, 210 teet. 'l'he depth increa.ses westward and 
northward from Dr. A~new's -there being wells . 300 and 3HO feet deep. ·In 
all of these, the w·~ter rises to within 40 •o 70 feet of the surfar~e, according to 
eh~v;Ltion; that !>r the five last n :tm~d wells is pretty limy, that of McManus' 
exces,;ivt:ly ami nn·•e;LILtaily :-:o; most of them ~e. g. Dr. Agnew's) are slightly 
sulphureous aml chal.) beate. 

'l'IH~ exam 1 dt~:-; rnay snffiee to ~how the condition of thing.~ in 
Ti:;homiug '· VPI'.}' rtC<II'•Y the ~ttrne exil'tS at corre•pondin2"points 
of tile R·,ttPil Lirne:-:t•me belr in -Poutllt.oc and Ita.waml,a couuties, 
the deep•M. bllres nll't·ly exceeding :10\l feet. wat.r~r t'i:'ing-within 
4o· to i U fed of the :-:rrrfaee. Hc1·e also, d1•cper bt)J'e=' might·br·ing 
nrte:-;iun water. derh·erl 1"1 om the high Pine lauds luL"ther E. ~,53~); 
tl..tu~ lur, ci;:;terlls hie exteutih:ely u:;ed. 
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569. Bored and Artesian Wells of Monroe and Lowndes.â€”Between Camargo

xand Richmond, wells vary from 80 to 120 feet; the water rises only 15 to 20

feet. The most northerly artesian wellof which I have any knowledge, is 3

vmiles N. of Camargo; depth 200 feet, water rises 2 feet above the surface. At

Oamargo, in a well 280 feet deep, water rises to within 60 feet of the surface.

Between Camargo and Aberdeen, on the W. side of the Tombigbee, the depths

vary between 2 to 500 feet (the public well at Aberdeen being 512 feet deep);

the water rises to within 60 feet and less, and flows out at Aberdeen, and thence

to Columbus; there being numerous artesian wells in the Tombigbee hommock

(T535), in which, from the low level at which they are situated, the depths are

sometimes much less, and the pressures greater, than in those on the high lands

of the W. sideâ€”the depth being sometimes within 200, and rarely exceeding

300 feet; and the pressure being mostly sufficient to form handsome fountains.

It is evident, however, from the variability of depths in localities similarly

situ-ited, that several water-bearing strata contribute towards supplying these

wells, with streams of different strength and composition; which cannot be

surprising, in view of the great irregularity in the stratification of the Eutaw

-Group, from which these waters are. derived (H102, 106, 155). The public

well at Columbus (371 feet deep), and others situated on the ridge, are

obviously derived from the same stratum as those in the hommock, inasmuch

as, a short time since, when a nine inch bore (intended to supply a tanyard) in

the lower part of the town, gave vent to a large volume of water, all the wells

Â«on the ridge ceased to flow, but were restored when the large vent was partially

â™¦closed. Most of the artesian waters at Columbus and Aberdeen are somewhat

chalybeate, and often sulphureous also (^[156).

570. I regret that want of space precludes me from entering more fully upon

the details of this important subject, which will be given in a subsequent Report.

As .we recede westwardly from the Tombigbee, the depths of wells rapidly

increase the prairies being an elevated plateau (H122, ff.), and the wells rarely

sunk to the strata which supply the Aberdeen and Columbus wells, their water

does not often flow out, but only comes to within available distance of the

-surface. A remarkable local exception occurs in the case of Dr. Ellis' artesian

well, on the Chuckatonche, S. 12, T. 17, R. 5 K., which yields a strong stream

at 246 feet, and is the only one of the kind, so far as I know, on this meridian.

At Palo Alto, a bore of 500 feet passed through the Rotten Limestone into sand,

bringing the water within 70 feet of the surface.

At Pikeville, a bore of 614 feet brought the water to within 23 feet of the

â€¢surface; whether a deeper bore has since brought the water to the surface, I

have not learned. At Buena Vista, ar similar rise was obtained at a correspond-

ing depth, allowing for the westward dip.

Mr. Dexter's well, on Kilgore's Ridge, has been mentioned above (if 123).

At the E. foot of the ridge, there are several wells .yielding a copious supply of

â€¢fine waterâ€”thus Wm. G. Carradine'Sj S. 24, T. 15. R. 5 E. (IF537 feet deep,

water within 41 feet of the surface), which in summer, alone supplies several

plantations, even with stock water.

Near the W. edge of the prairie region (in S. Chickasaw, Ocktibbeha, "Noxu-

bee and Kemper), as has been mentioned (*JI 122), wells require to be sunk

to great depthsâ€”800 to 1,000 feet, and more ; and then, the first stream struck

Â«loes not generally rise more than within available distance of the surface;

though if the bore were continued to greater depths, a flow might be expected.

At Macon, at a depth of 760 feet, I bel e ve, artesian water has been obtained.

Data regarding the wellsat Houston and Sparta have been given above (1pl22f

157); at these places, the chances of artesian water would probably lie between

1200 and 1500 feet. The shallow well at Okalona has been mentioned; there

*canbe lMe doubt thai a bore between 300 and 600 feet would bring a copious

supply, perhaps of artesian water.
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569. Bm•ed and .A1·tesian Wells of Monroe and Lowndes.-Between Camargo 
::and Richmond, wells vary from 80 to 120 feet; the water rises only 15 to 20 
feet. . The most northerly artesian well 'of which I have any knowledge, is 3 
·miles N. of Camargo; depth 200 feet, water rises 2 feet a hove the surface. At 
·<Camargo, in a well 280 feet deep, water rises to within 60 feet of the surface. 
Between Camargo and Aberdeen, on the W. side of the 'l'ombigbee, the depths 
-vary between 2 to 500 feet (the public well a:t Aberdeen being 512 feet deep) ; 
the water rises to within 60 feet and less, and flows out at Aberdeen, and thence 
to Columbus; there being numerous artesian wells in the 1'ombigbee hommock 
( ~535), in which, from the low level. at which they are ~ituated, the depths are 
sometimes much less, and the _pressures greater, than in those on the ~igh lands 
of the W. si_de--the depth being sometimes within 200, and rarely e:xceeding 
300 feet; and the pressure being mostly sufficient to form handsome fountains. 
It is evident, however, from the variability of depths in localities similarly 
sitmted, that ·several water-bearing strata contribute towards supplying these 
wells, with . streams of different strength and composition ; which cannot be 
surprising, iiJ_ view of the great irregularity in 'the stratification of the Eutaw 
·Group, from which these waters atederived (-,rl02, 106, 155). The public 
well at Columbus (371 feet deep), and others situated on the ridge, are 
-obviously derived from the s:tme stratum as those in the hommock, inasmuch 
as, a short time since, when a nine inch bore (intended to supply a tan·yard) in 
the lower part of the town, gave vent to a large volume of water, all the wells 
-on the ridge ceased to :flow, but were restored when the large vent was partially 
-closed. Most of the artesian waters at Columbus and Aberdeen are somewhat 
-chalybeate, aiid often sulphureous also (~156). · . 

570. I regret that wa:Q.t of space precludes me from entering more fully upon 
ihe details of this important !'uhject, which will be given in a subsequent Report. 
As,we recede westwardly from the 'l'omhigbee, the depths of wells rapidly 
increase;'· the prairies beinganelevated plateau (-,rl22, ff.), and the wells rarely 
.sunk to th(;} strata which supply the Aberdeen and Columbus wells, their water 
does not often flow out, but only comes to within available distance of the 
-surface. A remarkable local exception occurs in the case of Dr. Ellis' artesian 
·well, on the Cbuckatonche, S. 12, T.17, R 5 K, which yields a strong stream 
at 246 feet, and is the only one of the kind, so far as I know, on this meridian . 
..At Palo Alto, a bore of 500 feet passed through the Rotten Limestone into sand, 
bringing the water within 70 feet of the surhi.ce. 

At Pikeville, a bore of 614 feet brought the water to within 23 feet of the 
:surface ; wh~ther a deeper bore has since brought the water to the surface, I 
have not learned. At Buena Vista, a similar rise was obtained at a correspond· 
ing depth, allowing for the westward dip. · 

Mr. Dexter's well, on Kilgore's Ridge, has been mentioned above ('ffl23). 
At the E. fo<>t·of the rid~e, there are. several weBs j·ielding a copioul-'1. supply of 

~-fine water---thus Wm. G. Carradine's; S. 24, '1'. 15. R. 5 E. (~537· feet· deep, 
water within 41 feet of the surface), which in summer, alone supplies several 
plantations, even with stock water. 

Near theW. edge of the prairie region (in S. Chicka..<:aw, Ockti.bbehl!-, Noxu· 
~bee and· Kemper), as has been mentioned ("1!122), wells require to be sunk 
to great depths-800 to 1,000 feet, and more ; and then. the first stream struck 
-does not generally rise more than within available distance of the surface ; 
thou~h if the bore were continued to greaLr dt-pths, a flow might be expected • 
.At Macon, at a depth of 760 feet, I bel e1e, nrtesilm water has been obtained. 

· Data regarding the wells at Houston and Sparta have been given above (11'122, 
157) ; at these places, the chances of artesian water would probably lie between 
1200 and 1500feet. 'l'he shallow well at Okalona has been mentioned; there 
.em be little doubt that- a bore ·between 300 and 600 feet would bl'ing a £opiou 
:supply, perhaps ofartesian water. · 
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SURFACE CONFORMATION.

273

THE FLATWOODS REGION.

Comprising parts of the Counties of Tippah, Pontotoc, Lafayette,

Chickasaw, Calhoun, Choctaw, Ocktibbeha, "Winston, Noxubee anb

Kemper.

561. Geographical Position and Surface Conformation.â€”The

level lands, timbered chiefly with Post Oak, often accompanied by

Black Jack and Short-leaf Pine, popularly styled the Flatwoods

(HI 64, ff.), form a narrow belt, which borders on the west, the ere-

taceous, or North-Eastern Prairie Region. The usual width of

the Flatwoods proper, is from three to six miles; in some regions

the bordering hills encroach upon them so as to greatly reduce

their width; in others, the hills recede so far as to enclose between

them a level tract of ten or twelve miles. Their outline is, there-

fore, much scolloped, and difficult to define with accuracy. Com-

mencing at the north, on the southern bank of Tippah Creek in

T. 4, R. 2 E., Tippah county (f 169), they occupy the greater part

of R. 2 E. of the Chickasaw Survey. From the south-west corner

of Chickasaw county, they bear S. S. E., in the direction of DeKalb,

in Kemper county, where the Succarnoche river may be considered

their southern limit; for beyond, they gradually lose their char-

acter and pass into the common yellow loam uplands of that

portion of Alabama.

562. In their upper portion, down to Houlka creek, their eastern

limit is pretty sharply defined by the abrupt hills and deep ravines

of the Pontotoc Ridge, whose "Red Lands/' with their growth of

u Poplar", Walnut, Hickory, Black, White and (true) Red Oaks,

â€¢contrast strongly with the white soil of the Flatwoods, and their

uniform growth of lank Post Oak and Short-leaf Pine; their

general outline on this side being pretty correctly represented by

the Range line between RR. 2 and 3. Westward of the town of

Pontotoc, however, they approach within one mile of that place;

the Houlka, also, carries them across the Range line for a short

distance. Then again, we meet them three-fourths of a mile west

of the town of Houston; and for a few miles below, the yellow

loam hills are found skirting them, in a due south course. There,

however, the ridge turns south-eastward, in the direction of Sparta

(f 122), and the Flatwoods follow it very nearly up to the latter

place, forming a large scollop to the eastward of the main body.

With the Flatwoods of Octibbeha county, I am not personally acquainted;

but from what I can learn, they are there bordered on the east, not by hills, but

-mostly by level upland prairie. Such, also, is the case in S. Noxubee, and in

Kemper, where I have personally observed them. In passing from Grholson

towards Wahalak P. 0., it is difficult to say where Flatwoods cease and the

prairie begins; in the eastern portion of the Flatwoods, though the hind of

Râ€”18
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THE FLATWOODS REGION. 

•CoMPRISING PARTS OF THE CouNTIES oF TIPPAH, PoNTOToc, LAFAYETTE, 
CmcKASAW, CALHOUN, CHOCTAW, OcKTIBBEHA, WINSToN, ~OXUBEE AND 
.KEMPER. 

561. Geographical Position and Surface Conformation.·-The 
level lands, timbered chiefly with Post Oak, often accompanied by 
Black Jack and Short-leaf Pine, popularly styled the Flatwoods 
(,164, ff.), form a narrow belt, which borders. on the west, the cre
taceous, . or North-Eastern Prairie Region. The usual width of 
the Flatwoods proper, is from three to six miles; in some regions 
the bordering hills encroach upon them so as to greatly reduce 
their width; in others, the hills recede so far as to enclose between 
them a level tract of ten or twelve miles. Their outline is, there
for-e, much scalloped, and difficult to define with accuracy. Com
mencing at the nor_th, on the southern bank of Tippah Creek in 
T. 4, R. 2 E., Tippah county (,l69), they occupy the greater part 
of R. 2 E. of the Chickasaw Survey. From the south-west corner 
of Chickasaw county, they bear S. S. E., in the direction of DeKalb, 
in Kemper county, where the Succarnoche river may be considered 
their southern limit; for beyond, they gradually lose their char
acter and pass · into the common yellow loam uplands of that 
portion of Alabama. 

562. In their upper portion, down to Houlka creek, their eastern 
limit is pretty sharply defined by the abrupt hills and deep ravines 
<>f the Pontotoc ;Rid~, whose "Re.d Lands," with their growth of 
., Poplar", Walnut, Hickory, Black, White and (trtte) Red Oaks, 
.contrast strongly with the white soil of the Flatwoods, and their 
uniform growth of · l;:tnk Post Oak and Short-leaf Pine ; their 
:general outline on this side being pretty correctly represented by 
the· Range line between RR. 2 and 3. Westward of the town of 
Pontotoc, however, they approach within one mile of that place ; 
ihe Houlka, also, carries them across the Range line for a short 
distance. Then again, we meet them three-fourths of a mile west 
of the town of Houston ; and for a few miles below, the yellow 
loam hills are found skirting them, in a due south course. There, 
:however, the ridge turns south-eastward, in the direction of Sparta. 
·(,122), and the Flatwoods follow it very nearly up to the latter 
place, forming a large scallop to the eastward of the main body. 

With the Flatwoods of Octibbeha county, I am not personally acquainted; 
but from what I c~tn learn, they are there bordered on the east, not by hills, but 
.mostly by level upland prairie. Such, also, is the case in S. N oxubee, and in 
Kemper, where I have personally observed them. In passing from Gholson 

·.towards W ahalak P. 0., it is difficult to say where Flatwoods cease and the 
,prairie begins ; in the eastern portion of the Flatwoods, though the kind of 

R-18 

Digiti zed by 
UNIVERSITY OF ICHIGAN 

Original from 
UNIVERSITY OF ICHIG N 



274

AGRICULTUEAL REPORT. [1563, 564, 565, 56&

timber is still the same, its growth is sturdier, and the land, whose soil is not

so excessively heavy, yields fine cotton crops. The railroad is here very nearly

on the dividing line between the two kinds of land (1T555).

563. In this southern portion of the Flatwoods Eegion, its. western outline is

as sharply defined, as the opposite is, further north. From the Noxubee Hills

(if 645), about four miles east of Webster, and from the Gholson or Summer-

ville Kidge, about the same distance east of Gholson, we descend very suddenly

(at the latter place about one hundred feet) from the very sandy ridge (^[647),

into the level Post Oak Flatwoods, whose soil would often times seem to be of

more immediate interest to the potter, than to the agriculturist.

564. It seems that in 1ST. E. Winston and S. W. Octibbeha counties, the Flat-

woods are crossed in all directions by the drainage of the country, viz: the^

Noxubee Eiver and its tributaries ;* a natural consequence of their situation at

the foot of ridges considerably elevated above them. But further north, and

up to the neighborhood of the town of Pontotoc, they assume the character of

a dividing plateau between the Waters of the Mississippi and Tombigbee; their

general surface being but little below the level of the hilltops of the adjoining

country. In Tippah and N. Pontotoc counties, they give rise to numerous

tributaries of the Tallahatchie; further south, the main prongs of the Yokeney-

Patafa, the Loosha-Scoona, and Yallabusha take their rise in them on one sider

on the other, the headwaters of Chiwappa, Chukatonche, Houlka and Tibby.

Some of the waters of the two first named streams, (viz: the Chiwappa and

Chuckatonche), cross the Pontotoc Ridge, therefore, after taking their rise in the

Flatwoods, at a lower level; hence the deep ravines which they form in this

first part of their course.

565. In this northern portion of the Flatwoods tract, its western

limit is generally ill defined and somewhat arbitrary. In passing

westward from the level portion of the Flatwoods immediately

adjoining the Pontotoc Ridge, the country gradually becomes more

undulating, and frequently passes quite insensibly into a hilly,

pine country, similar in its general aspect to the Pine Hills, further

inland, save in that its soil is prevalently very heavy, and its vege-

tation'more similar to that of the Flatwoods proper. I shall

therefore include the description of these lands, which occupy the

greater portion of R. 1 E., and large parts of R. 1 W., under the

general head of the Flatwoods Eegion (T587, ff.) In South-west

Chickasaw and adjoining parts of Calhoun and Choctaw, the west-

ern portion of the Flatwoods (as well as the adjoining hilly coun-

try) is characterized by the superaddition of the White Oak to the

ordinary growth of the Flatwoods, indicating a corresponding

improvement of the soil. This region I shall designate as the

White Oak Flatwoods (584, ff.).

THE SOILS OF THE FLATWOODS REGION.

566. It has been mentioned in the Geological Report (1F164, ff.)r

that the Flatwoods, as well as the hilly country adjoining them to

the westward, are generally underlaid by the stiff gray clays of

the'ldWest, lignite stage of the eocene Tertiary. Outcrops of these

. â– ' r"

*Fdr information concerning this portion of the Flatwoods Eegion (whieh I

haNre not personally visited) as well as for other favors, I am indebted to Gr.

Sriedecor, Esq., of Louisville, Winston county.
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274 . AGRICULTURAL REPORT. [,5(}3, 564, 565, 566-

timber is still the same, its growth is sturdier, and the land, whose soil is not 
so excessively heavy, yields fine cotton c_rops. The railroad is here very nearly 
on the dividing line between the two kinds of land ('!r555). 

563. In this southern portion of the Flatwoods Region, its_ ~vestem outline Is
as sharply defined, as the opposite is, further north. From the Noxubee Hills 
(1r645), about four miles east of Webster, and from the Gholson or Summer
ville Ridge, about the same distance east of Gholson, we descend very suddenly 
(at the latter place about one hundred feet) from the very sandy ridge (~647), 
into the level Post Oak Flatwoods, whose soil would often times seem to be of 
more immediate interest to the potter, than to the agriculturist. _ 

564. It seems that inN. E. Winston aJ?.d S. W. Octibbeha counties, the Flat
woods_ are _crossed in all directions by the drainage of the country, viz: the 
Noxube~ River and its triputaries ;* a natural consequence of their situation at 
the foot of ridges considerably elevated above them. But further north, and 
up to the neighborhood of the town of Pontotoc, they assume the character of 
a dividing plateau betwee!l the wa_ters of the Mississippi and Tombigbee ; their 
general surface being but little below the level. of the hilltops of the !ldjoining 
country. In Tipplih and N. Pontotoc counties, they give rise to numerous 
tributaries of the Tallahatchie ; further south, the main prongs of the Yokeney
Patafa, the Loosha-Scoona, and Yallabusha take their rise in them on one side" . 
on the other, the headwaters of Chiwappa, Chukatonche, Houlka and Tibby. 
Some of the waters of the two first named streams, (viz; the Chiwappa and 
Chuckatonche), cross the Pontotoc Ridge, therefore, after taking their rise in the
Flatwoods, at a lower level ; hence the deep ravines which they form in this 
first part of their course. · 

565. In this northern portion of the Flatwoods tract, its western 
limit is generally ill defined and somewhat arbitrary. In passing 
westward _from the level portion of the Flatwoods immediately 
adjoining the Pontotoc Ridge, the country gTadually becomes more 
undulating, and frequently p'asses quite insensibly into a hilly~ 
pine country, similar in its general aspect to the Pine Hills, further
inland, save in that its soil is prevalently very heavy, and its vege· 
tation · more similar to that of the Flatwoods proper. I shall 
therefore include the description of these lands, which occupy the 
greater portion of R~ 1 E.~ and large parts of R. I W., under the 
general head of the Flatwoods Region (,587, ff.) In South-weet 
Chickasaw and adjoining parts of Calhoun and Choctaw, the west· 
ern portion . of the Flatwoods (as well as the adjoining hilly conn
try)_is characterized by the supe1'addition ·of the White Oak to the 
ordinary growth of the Flatwoods, indicating a corresponding 
improvement of the soil. This region I shall designate as the, 
White Oak Flatwoods (584, ff.). 

THE SOILS OF THE FLA.TWOODS REGioN. 

566. It has been mentioned in the Geological Report. (~1" 164, ff.) ,. 
that the Flatwoods, ·as well as the hilly country adjoining them to 
the 'westward, are · gene'rally underlaid by the 'Stiff gray clays of 
the ~~owest, ·lignite :stage·ofthe eocene Tertiary. Outctops of these 

'*For i:rffi>tinil:tioh concernm·g tbis portion of the Flatwoods Region (whiel.l, J 
ha't~ 'riot ·-personally Visited) ·as_ yv'ell as for other favors, 1 am indebted to G. -G. 
Sn:edecor, Esq., of Louisville; Winston county. 
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clays are very common on bluffs and hillsides throughout the

region. While wet, they appear dark gray or almost black, but

when dry they are usually of a light gray, and sometimes almost

white. When in their natural place, or recently thrown out, they

usually possess either a slaty structure, or else, and most frequently,

a tendency to split into rounded, nodular forms, familiar to every

one who has traversed the Flatwoods.

This "Matwoods clay" (^165) does not readily "dissolve" or form a plastic

paste with water; but whenever by dint of repeated kneading (such as the

wheels of vehicles will perform) it has been made to form a paste, its tenacity

is such as to be scarcely exceeded by the most approved "prairie mud." Nor

can the black prairies of Pontotoc and Monroe, during the wet season, present

more formidable obstacles to the wagoner, than do the bottoms and hillsides of

the Flatwoods region. Hence the great frequency among its streams, of such

names as Mud Creek, and others still more eloquently expressive of the awe

in which they are held by those who are habitually obliged to traverse the

Flatwoods.

567. There are two chief varieties of soil usually found in the

Flatwoods proper; and these two are at opposite extremes of the

scale of lightness. One of these is little else than the Flatwoods

clay above described, disintegrated and formed into a stratum

possessing a massy* cleavage, of a gray tint, with red or yellow

spots, and changing but little from the surface down to where the

clay still retains its orginal structure. The other variety is in the

main, a very fine, almost pulverulent, sand or silt, of a gray tint,

and with ferruginous dots; which lower down, sometimes pass into

bog ore or " black gravel" (1*387). This soil, also, shows but little

change from the surface downwards, save that in many places, it

has for its subsoil the heavy gray clay soil above mentioned; in

others, wells twenty feet deep have shown it to be the same at the

bottom as on the surface.

568. Both soils are timbered nearly alike, with Post Oak of a

lank, gawky growth, with long, thin branches, commencing low

down on the trunk; the main branches often covered with leaves

close to the bark.

Such is invariably, and mpre characteristically, the case on the light soil,,

which in low places, not unfrequently bears a small growth of Willow Oak,

accompanied very generally by small Huckleberry bushes. On the heavy soil,

the Post Oak often assumes a sturdier growth, and is at times entirely replaced

by the Black Jack, which on this soil, very generally mingles with the Post

Oak.; as also does the Short leaf Pine and Spanish ("Red") Oak, which rarely

appear, on the light soil; and when they do, are usually an indication of the

heavy clay subsoil not being far underground.

569. The heavy soil is, on the whole, by far the most prevalent of the two.

So far as I know, it is only in Â£T. Pontotoc and N. Chickasaw counties that the

light soil occupies tracts of any considerable extent. Thus, it constitutes exten-

sive tracts between the waters of the Tallahatchie Mud Creek and Lubatubby,

and on the extreme headwaters of Tallabusha and Houlka, in N. W. Chickasaw.

*By "massy" cleavage is meant that the material when cracked or broken,

shows no tendency to cleave in any particular direction by preference. The word

implies, therefore, very nearly what is popularly expressed in "joint clay".
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clays are very common on bluffs and hillsides throughout the 
region. While wet, they appear dark gray or almost black, but 
when dry they are usually of a light gray, and sometimes almost 
white. When in their natural place, or recently thrown out, they 
usually possess either a slaty structure, or else, and most frequently, 
a tenaency to split into rounded, nodular forms, familiar to e-very 
one ·who has tra-versed the Flatwoods. · . 

This "Flatwoods clay" ( 1fl65) does not readily "dissolve" or form a plastic 
paste with water; but whenever by dint of repeated kneading (such as the 
wheels of vehicles will perform) it has been made to form a paste, its tenacity 
is such as to be scarcely exceeded.hy the most approved "prairie mud." Nor 
can the Mack prairies- of Pontotoc and Monroe,.during the wet season, present 
more formidable obstacles to the wagoner, than do the bottoms and hillsides of 
the Flatwoods region. Hence the great frequency among its streams, of such . 
names as Mud Creek, and others still more eloquently expressive of the awe . 
in which they are held by those who are habitually obliged to traverse the 
Flatwoods. · 

567. There are two chief varieties of soil usually found in the 
Flatwoods proper ; and these two are at opposite extremes of the 
scale of lightness. One of these is little else than the Flatwoods 
clay above described, disintegrated and formed into a stratum· 
possessing a inassy* cleavage, of a gray tint, with red 9r yellow 
spots, and cl)anging but little from the surface down to where the 
clay still retains its orginal structure. The other variety is in the 
main: a very fine, almost pulverulent: sand or silt, of a gray tint, 
and with ferruginous dots ; which lower down, sometimes pass into 
bog ore or "black gravel" (,387). This soil, also, shows but little 
change from the surface dowNwards, save that in many places, it 
has for its subsoil the heavy gray clay soil above mentioned; in 
others, wells twenty feet deep ha-ve shown it to be the same at the 
bottom as on the surface. · 

568. Both soils are timbered nearly alike, with Post Oak of a 
Jank, gawky growth, ·with long, thin branches, commencing low 
down on the trunk ; the main bra:uches often covered with leaves 
close to the bark. 

Such is invariably, and mpre characteristically, the case on the. light soil,. 
which in low places, not unfrequently bears a small growth of Willow Oak, 
accompanied very generally by small Huckleberry bushes. On the heavy soil, 
the Post Oak often assumes a sturdier growth, and is at times entirely replaced 
by the Black Jack, which on this soil, very generally mingles with the Post 
Oak; as also does the Short leaf Pine and Spanish ("Reel") Oak, which rarely 
appear. on the light soil ; and when they do, are usually an in-dication of the 
heavy clay subsoil not being far underground. · 

569. The heavy soil is, on the whole, by far the most prevalent of the two. 
So far as I know, it is only in N. Pontotoc and N. Chickasaw counties that the 
light soil occupies tracts of any considerable extent. Thus, it constitutes exten
sive tracts between the waters of the Tallahatchie Mud Creek and Lubatubby, 
and on the extreme headwaters of Yallabusha and Houlka, inN. W. Chickasaw. 

*By "massy" cleavage is meant that the material when cracked or broken, 
shows no tendency to cleave in any particular direction by preference. The word 
implies, therefore, very nearly what is popularly expressed in "joint clay". 
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Smaller tracts of a similar character, however, occur more or less, over the

whole Flatwoods belt.

570. It is singular that, while these two extreme soils are so often found

contiguous to, and overlying each other, intermixture$f which might form soils

of commendable physical properties at least, are but rarely met with. Thus, in

passing from Cherry Hill to Houston, we find the light soil prevailing almost

â€¢altogether, up to about three miles W. N. W. of Houston, where we find, on

34, T. 13, K. 2 E, and thence onward for some distance, a low ridge or tract

of land, timbered almost exclusively with scrubby Black Jack, the soil of which,

destitute of every blade of grass or other undergrowth, appears to be immedi-

ately suited to the potter's lathe. Strips or "ridges" of this kind are not

unfrequently met with in the Flat woods both of Chickasaw and Pontotoc coun-

ties. It is only in the bottom soils of the Flatwoods tract that we find the two

soils commingled in such proportions as to form a soil of excellent quality,

(both physical and chemical.

571. Composition of the Flatwoods Soils.â€”Two specimens of soil from

the Flatwoods region, representing the two extremes above described, have thus

far been analyzed.

No. 230. Heavy Flatwoods Soil from S. 4, T. 10, R. 2 E., Pontotoc county:

Depth: No perceptible difference between soil and subsoil; specimen taken

â€¢down to twelve inches.

Vegetation: Post Oak, Short-leaf Pine; some little Spanish ("Red") Oak, and

occasionally a little Hickory.

The soil saturated with moisture at 72.5 deg. Fahr., lost 9.333 per cent, of

water at 400 deg. Fahr. Dried at this temperature, it consisted of:

Insoluble Matter 77.854

Potash .0.753

Soda 0.106

Lime 0.178

Magnesia 0.831

Brown Oxide of Manganese 0.167

Peroxide of Iron 5.899

Alumina ..10.302

Phosphoric Acid . 0.052

Sulphuric Acid. 0.032

Organic Matter and Water 3.689

99.841

572. No. 165. Light Flatwoods Soil, from S. 36, T. 13, K. 2 E., Chickasaw

â€¢county:

Depth: No perceptible difference between soil and subsoil. Specimen taken

to the depth of twelve inches.

Vegetation: Almost exclusively Post Oak; very little Spanish (" Bed ") Oak;

Huckleberry bushes in the depressions.

A pale gray, powdery soil, mostly fine siliceous matter, with little clay. Its

mass is full of ferruginous dots, which increase downwards.

The air-dried soil lost 2.050 per cent, of water at 400 deg.; at which

temperature it consisted of:
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:Smaller tracts of a similar character, however, occur more or less, over the 
whole-Flatwoods belt. 

570. It is singular that, while these two extreme soils are so often found 
eontiguous to, and· overlying each other, intermixtures, which might form soils 
()f commendable physical properties at least, are but rarely met with, Thus, in 
J~&SSing from Cherry Hill to Houston, we :find the light soil prevailing almost 
.altogether, up to about three miles W. N. W. of Houston, where we find, on 
'S. 34, T. 13, R. 2 E , and thence onward for some distance, a low ridge or tract 
()f land, timbered almost exclusively with scrubby BlackJack, the soil of .which, 
destitute of every blade of grass or other undergrowth, appears to be immedi
ately suited to the potter's lathe. Strips or "ridges" of this kind are not 
unfrequently met with in the Flatwoods both of Chickasaw and ·Pontotoc coun
ties. It is only in the bottom soils of the Flatwoods tract that we find the two 
soils commingled. in such . proportions as to form a soil of excellent quality~ 
iboth physical and chemical. · 

571. CoMPOSITION OF THE FLATWOODS SoiLs.-Two specimens of soil from 
the Flatwoods region, representing the two extremes above described, have thus 
tfar been analyzed. 

No. 230. HEAVY FLATWOODS SoiL from S. 4, T. 10, R. 2 E., Pontotoc county: 
D~th : No perceptible difference between soil and subsoil ; specimen taken 

-down to twelve inches. 
Vegetation: Post Oak, Short-leaf Pine; some little Spanish ("Red") Oak, and 

-occasionally a little Hickory. 
The soil saturated with moisture at 72.5 deg. Fahr., lost 9.333 per cent. of 

water at 400 deg. Fahr. Dried at this temperature, it consisted of: 
Insoluble Matter ..•........•...•.•....•••••••.• 77.854 
Potash .......•..••...........•........•.••..• 0.753 
Soda. . . . . . . . . . . . . .. . . • . • . . .•.••.•..•••.. ; .•• · 0.106 
Lime· ......................... · .................. 0.178 
Magnesia ...............•...... , . . . • . • • . • . . • • . • 0.831 
Brown Oxide of Manganese. . . . . . . • . . . . . • . . . . . • . • 0.167 
Peroxide of Iron ..........••••..•.......•. ·. • . . • .5.899 
Alumina. . . . . . . . . . • . . . . . . . . . . . . . . . • . . • . ..••..•• 10.302 
Phosphoric Acid. . . . . . . . • . • . . . • • . . . • • • • • • . . • . . • • 0.052 
Sulphuric Acid. . • • • • . • • . • . . • • . .. • • . • • • . . . . . • • . . . 0.032 
Organic Matter and Water. • • • . . . . . . • . . . . . . • . • • • . 3.689 

99.841 
572. No. 165. LIGHT FLATWOODS SoiL, from S. 36, T. 13, R. 2 E., Ohicka&llw 

-county: 
D~th: No perceptible difference between soil and subsoil. Specimen taken 

to the depth of twelve inches. 
Vegetation : Almost exclusively Post Oak; very little Spanish ("Red") Oak; 

Huckleberry bushes in the depressio~s. 
A pale gray, powdery soil, mostly fine siliceous matter, with little clay. Its 

mass is full of ferruginous dots, which increase downwards. · 
The air-dried soil lost 2.050 per cent. of water at 400 deg. ; at which 

temperature it consisted of: 
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Insoluble Matter 93.575

Potash 0.254

Soda , 0.066

Lime , 0.082

Magnesia 0.175

Brown Oxide of Manganese 0.111

Peroxide of Iron 1.445

Alumina 2.605

Phosphoric Acid 0,008

Sulphuric Acid trace

Organic Matter and Water 1.333

99.653

573. In comparing the analyses of these two soils, it will be perceived that

the difference between them in a chemical point of view, is no less striking than

that which exists in their physical properties. The light soil (Eo. 165) is a poor

one in all respectsâ€”deficient in all the nutritive elements of plants as well as

in vegetable matter; for the loss of weight of 1.333 per cent, which the soil

experiences by ignition, is due almost entirely to the expulsion of water.

In this last named particular, the heavy soil (No. 230) resembles the other,,

being likewise almost entirely destitute of vegetable matter; the loss it experi-

ences by ignition, is mainly owing to the expulsion of water (viz: the water of

hydration of the oxide of iron and clay). But in all other respects, it differs

very essentially from the light soil. It contains an amount of potash equal to

that of the best uplands, and even some of the prairie soils. Its supply of Soda

is rather small, but perhaps adequate. In Lime it is deficient, as compared with

other soils containing a similar amount of potash; a circumstance directly con-

tradictory of the prevailing popular impression on the subject, it being frequently

said that the failure of crops on this soil is owing to an excess of lime (IT 370, jF.)-

Of Magnesia, there is an abundant supply; so also of Manganese, and of Iron..

Of Phosphoric and Sulphuric Acids, the supply is rather small, yet not so much

so as to render the soil unproductive, provided they be in an available condition.

[Compare, in this respect, the analysis of the soil of the Marshall County Table-

lands (1T96, ff.), and others.]

The most important chemical defects of this soil, therefore, consist

in its deficiency in Lime and Vegetable Matter, and to some extent,,

in Soda and Phosphoric Acid.

574. Cultivation of the Flatwoods Soils.â€”It would be-

premature to assert, that the analyses of the two soils just quoted,

represent correctly the respective average composition of these

varieties of Flatwoods soils. The tract on which they occur is so

extensive, that perfect uniformity in the composition of its soils, is

not to be expected. It is highly probable, that neither are all the

light soils as poor, nor all the heavy soils as rich in potash, as the

specimens analyzed; and analyses of the specimens collected in other-

portions of the region, may yield results somewhat different. Yetr

from the great uniformity of character over the whole region of"

the formation from which these soils are derived, it is probable that

their general characteristics are pretty correctly represented by

the above analyses.

575. A. The Light Flatwoods Soil.â€”As for the light soil, I am not aware-

of its being in cultivation to any extent, save in N. W. Pontotoc, in the region

between Tallahatchie Mud Creek and Lubatubby. It has there been found,

that soil which at the time of the first settlement of the country, would scarcely
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Insoluble Matter .............••.••••••......... 93.575 
Potash . . . . . . . . . . . . . . • . . . • • . • • • • • • • . • . . . . . . . . • . 0.254 
Soda ................. -............•.. ·-· .•..... 0.066 
Lime ................ , . . • . . . . . . • • . • . . . . . . . . . . . . 0.082-
Magnesia ...................•.•...•.....•.. , ... 0.175 
Brown Oxide of Manganese ...................... 0.111 
Peroxide of Iron.. . . . . . . . . . . . . . . . . • . . • . . . . . . . . . 1.4:45 
Alumina .................•.................... _2.605 
Phosphoric Acid ......•.......... , • . . . . . . . . . . . . . 0.008 
Sulphuric Acid. . . . . . . . . . . . . . . • . . . . . • • . . . . . . . . . trace 
Organic Matter and Water .......•.......•....... 1.333 

99.653 
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573. In comparing the analyses of these two soils, it will be perceived that 
the difference between them in a chemical point qf view, is .no less striking than 
that which exists in their physical properties .. The li,qht soil (No. 165) is a poor 
one in all respects-deficient in all the nutritive elements of plants as well as 
in vegetable matter; for the loss of weight of 1.333 per cent. which the soil 
experiences by ignition, is due almost entirely to the expulsion of water. 

In this last named particular, the heavy soil (No. 230) resembles the other, 
being likewise almost entirely destitute of vegetable matter ; the lo~s it experi
ences by ignition, is mainly owing to the expulsion of water (viz: the water of 
hydrati9n of the oxide of iron and clay). But in all other respects, it differs 
very essentially from the light soil. It contains an amount of potash equal to
that of the best uplands, and even some of the prairie soils.- Its supply of Soda 
is rather sm!J.ll, but pernaps adequate. In Lime it is deficient, as compared with 
other soils containing a similar amount of potash ; a circumstance directly con-
tradict\)ry of the prev:ailing popular impression on the subject, it being frequently 
said that the failure bf crops on this soil is owing to an excess of lime ('If 370, ff.)~ 
Of M:tgnesia, there is a,.n abundant supply; so also of Manganese, and of Iron •. 
Of Phosphoric and Sulphurip Acids, the supply is rather small, yet not so much 
so as to render the soil unproductive, provided they be in an available condition. 
[Compare, in this respect, the analysis of the soil of the Marshall County Table
lands ('[96, ff.), and others.] 

The most important chemical defects of this soil, therefore, consist 
in its deficiency in Lime and Vegetable Matter, and to some extent,. 
in Soda and Phosphoric Acid. . -

574. CuLTIVATION OF THE FLATWOODS- SmLs.-It would be 
premature to assert, that the analyses of the two soils just quoted, 

._:represent correctly the respective average composition of these 
varieties of Flatwoods soils. The tract on which they occur is so 
extensive, that perfect uniformity in the composition of its soils, is 
not to be expected. It is highly probable, that neither are all the 
light soils as poor, nor all the heavy soils as rich in potash, as the 
specimens analyzed ; and analyses of the specimens collected in other 
portions of the region, may yield results somewhat different. Yet,_ 
from the great uniformity of character over the whole region of' 
the formation from which these soils are derived, it is probable that 
their general characteristics are pretty correctly represented by 
the above analyses. 

575. A. The Light Flatwoods Soil.-As for the light soil, I am not aware
of its being in cultivation to any extent, save in N. W. Pontotoc, in the region 
between Tallahatchie Mud Creek and Lubatubby. It has there been found~ 
that soil which at the time of the first settlement of the country, would scarcely 
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produce anything, will now bring average crops. The change, has been attrib-

uted, and perhaps correctly, to the circumstance of the trampling of cattle having

rendered it somewhat more solid, and therefore less drouthy, and capable, to

some extent, of retaing manure.

It is this last named particular especially, in regard to which ihis soil is most

faulty; for being so poor both in clay and vegetable matter, it cannot retain

near the surface, within the reach of plants, any notable quantity of the nutritive

ingredients in a soluble condition (1T378; 404). Hence the most valuable part

of stable manure, for instance, would, on this soil, be rapidly carried down

beyond the reach of the roots of plants.

576. Where these lands adjoin the ridge, and sometimes for some distance in

the interior, we find, not unfrequently, small ridges or islands, as it were, of

the red ridge soil (mingled more or less with the Flatwoods soil), which generally

form slight elevations above the general surface of the Flatwoods (1T337).

Generally we also find, for some distance around these patches, the red ridge

soil forming the subsoil. Such spots are readily recognized by the growth of

Hickory and Spanish (" Bed") Oak, which there mingles with, and sometimes

predominates over the Post Oak growth.

Whenever this is the case, it is advisable to bring the subsoil to the surface

and to mingle it with the white soil as much as possible. The washings from

the red loam hills ought to be so regulated, as to distribute them over the sur-

face of the Flatwoods soil; and as a general thing, ought to be mingled with &

wherever practicable without too much exposure.

577. It is sometimes the case, that outcrops of the white Flatwoods clay

(see above, H566), are to be found on elevations, or in the bluffs of branches in

districts where this light soil prevails. It is probable that this clay (which is

not properly a marl, as has been thought) , would greatly improve the soil in

question, both by rendering it heavier and more retentive of manure and

moisture, and by adding something to its stock of fertility. For, although this

clay has not thus far been analyzed, the fact that the heavy soil which has been

formed out of it is rich in pÂ©tash, indicates that the original material is similarly

constituted; and it is probable that if it were applied in connection with some

burnt lime [which throughout the Flatwoods can be cheaply obtained from the

bordering hills (U129; 151, ff.),] the artificial marl thus formed would so far

correct the soil as to render it capable of profitable" culture, and suceptible of

permanent improvement, by manure.â€”Little good, however, can be expected to

accrue to this soil, from the application of lime alone.

578. In regard to supplying the want of vegetable matter (which would Jiot,

however, be so seriously felt after supplying the clayey partâ€”TT425), it must be

remembered that it ought to be applied either in the shape of green crops

plowed under during the wet season, or else, in a well decayed condition. The

s6il is of itself so "open," that the introduction of undecayed straw or leaves

would be likely to injure it by rendering it still more so; and the decay of dry

vegetable materials would be exceedingly slow under such circumstances [See,

m reference to this, what is said regarding the sea-coast sand-hommocks (If860,

ff.) and concerning the use of pine straw, in the present Eeport, 1[793, ff.]. The

vegetable matter, whatsoever it may be, would be advantageously composted

with lime and the Flatwoods clay, above referred to, and with stable manure, if

obtainable. In low spots, especially where the Huckleberry grows, this soil

would undoubtedly be much benefitted by underdraining. As a general thing,

however, it is abundantly drained, and sometimes too much so, by its own

porosity.

Peruvian G-uano, "Ammoniated Ghiano," and the like, would probably be of

little avail on this soil, in proportion to their cost. But "Columbian Gruano,"

ground bones, superphosphate of lime; plaster composted with vegetable matter

or with stable manure; and the clay marls of the adjoining marl regions, would

be well adapted to its improvement.
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produce anything, will now bring average crops. The change, has been attrib
uted, and perhaps correctly, to the circumstance of the trampling of cattle having 
rendered it somewhat more solid, and therefore less drouthy, and capable, to 
some extent; of retaing manure. -

It is this last named particular especially, in regard to which.this soil is most 
faulty ; for being so poor both in clay and vegetable matfer, it cannot retain 
:near the surface, within the teach of plants, any notablequantity of the nutritiTe 
ingredients in a soluble condition (~378 ; 404). Hence the most valuable part 
of stable manure, for instance, would, on this soil, be rapidly carried down 
beyond the reach of the roots of plants. 

576. ,Where these lands adjoin the ridge, and sometimes for some distance in 
the interior, we find, not unfrequently, small ridges or islands, as it were, of 
the red ridge soil (mingled more or less with the Flatwoods soil), which generally 
form slight elevations above the general surface of the Flatwoods (~337). 
Generally we also find, for some distance around these patches, the ·red ridge 
soil forming the subsoil. Such spots are readily recognized by the· growth of 
Hickory and Spanish(" Red") Oak, which there mingles with; and sometimes 
predominates over the Post Oak growth. 

·Whenever this is the case, it is advisable to bring the subsoil to the surface 
and to mingle it with the white soil as much as possible. The washings from 
the red loam hills ought to be so regulated, as to distribute them over the sur
face of the Flatwoods soil ; and as a general thing, ought to be mingled with it
wherever practicable without too much exposure. 

577. It is sometimes the case, that outcrops of the white Flatwoods clay 
(see above, ~566), are to be found on elevations, or in the bluffs of branches in 
districts where this light soil prevails. It is probable that this clay (which is 
not properly a marl, as has been thought) would greatly impro..-e the soil in 
question, both by rendering it heavier and more retentive of manure and 
moisture, and by adding something to its stock of fertility. For, although this 
clay has not thus far been analyzed, the fact that the heavy soil which has been 
formed out of it is rich in p(!)tash, indicates that the original material is similarly 
constituted; and it is probable that if it were applied in connection with some 
burnt lime f which throughout the Flatwoods can be cheaply . obtained from the 
bordering hills (~129 ; 151, ff.),] the artificial marl thus formed would so far 
correct the soil as to render it capable of profitable' culture, and suceptible of 
permanent improvement, by manure.-Little good, however, can be expected to 
accrue to this soil, from the application of lime alone. 

578. In regard to supplying the want of vegetable matter (which would not, 
however, be so seriously felt after supplying the clayey part-~425), it must be 
remembered that it ought to be applied either in tll.e shape of green crops 
plowed under during the wet season, or else, in a well decayed condition. The 
s6il is of itself so "open," that the introduction of undecayed straw or leaves 
would-be likely to injure it by rendering it still more so; and the decay of dry 
-vegetable materials would be exceedingly slow under such circumstances [See, 
in reference to this, what is said regarding the sea-coast sand-hommocks (~860, 
:ff.) and concerning the use of pine straw, in the present Report, ~793, ff.]. The 
vegetable matter, whatsoever it may be, would be, advantageously composted 
with lime and the Flatwoods clay, above referred to, and with stable manure, if 
obtainable. In low spots, especially where the Huckleberry grows, thls soil 
would undoubtedly be much benefitted by underdraining. As a general thing, 
however, it is abundantly drained, and sometimes too much so, by iii own 
porosity. . 

Peruvian Guano, ":Ammoniated Guano," and the like, would probably be of 
little avail on this soil, in proportion to their cost. But " Columbian Guano," 
ground bones, superphosphate of lime ; plaster com posted with vegetable matter 
or with stable manure; and the clay marls of the adjoining marl regions, would 
be well adapted to its improvement. 
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579. Ihe Heavy Flatwoods Soil.â€”The first necessity, in taking this soil into

cultivation, is the provision for its proper drainage.â€”It might seem that but

little could, in this case, be effected by underdrains, since the soil is so dense;

it is most likely, however, that (as in most heavy soils), underdraining would

soon cause the soil to become sufficiently porous (U"408 ; 410), and would thus

greatly improve it with respect to "safeness" and facility of tillage. Mean-

while, surface ditches, properly disposed, so as to carry off more rapidly the

stagnant surface water, would alone be of great benefit; and the nature of the

subsoil is such, that little fear need be, entertained of the washing of the soil,

especially as there is hardly any difference between it and the subsoil. Even

in hillside ditches it is carried away with difficulty, and as a general thing the

fall of the Flatwoods streams, and that of the country itself, is so slight as to

cause difficulty rather in consequence of the slow subsidence of the waters,

even when all concentrated into one channel. During the rainy seasons, the

Flatwoods may sometimes be covered for miles with a thin sheet of sluggishly

flowing water; and it is oftentimes only by the increased velocity of the current

that the traveller is made aware of his approach to the channel of a creek, and

to a ford which, perfectly solid and safe a few days ago, will now bog his horse

up to the belly, in mud of the most tenacious kind.

580. The heavy Flatwoods soil is not in itself very thrifty, even where it is

â€¢of considerable fertility; the crop requires time tor its development; and if put

into the ground late in the season, in consequence of a late and wet spring, it is

liable to be overtaken by the summer drouth before it is able to resist it. This

is one of the most frequent causes of the utter failure of the cotton and com

crop in the Flatwoods ; for usually, when they do fail, they fail completely. On

the other hand, in favorable seasons, very good average crops, both of corn and

cotton, are made on this soil. It will be observed that in this respect, the heavy

Flatwoods soil resembles the black prairie soil of 1ST. E. Mississippi (1T549, ff.;

4021 ). There also, crops fail in extreme seasons; and if they do not fail as

frequently as is the case in the Flatwoods, it is due mainly to the great thriftiness

<of the calcareous prairie soil, which causes a rapid development pf the young

plant, and enables it to outlast a drouth which would put an end to all crops

in the Flatwoods (1T4021 ).

If we examine the chemical difference between the prairie soil and the Flat-

woods soil in question, we find it to consist mainly in the lack of Vegetable

Matter, of Lime, and to some extent, of Phosphoric Acid, in the latter; also,

perhaps, of Soda. These, therefore, require to be added to it. Potash, Mag-

nesia, Manganese and Iron, are present in quantities very nearly the same as in

the prairie soil.

581. The proper mode of improving this soil is, therefore, very plainly indi-

cated. The vegetation it bears at the present time, seems to prove that but little

of the large amount of potash which it contains, is present in an available

condition (f357). This can be remedied by the application of lime or calcareous

marl (or perhaps, plaster or gypsum, where it can be obtained cheaply (TT368, ff;

436; 462). While the land is thus stimulated, an important ingredient, in which

it is deficient will be supplied to it.

Lime alone would, no doubt, effect a great improvement in this soil; and

fortunately, it is within easy reach in the whole Flatwoods region.

582. But the application of vegetable matter would be a great additional

improvement in more than one respect; for while it would supply the humus

which is so favorable to all vegetation (1F420, ff)> it would also render the soil

lighterâ€”easier tilled, more accessible to the atmosphere, and less liable to suffer

-either by drouth or excessive wet weather. It would undoubtedly prove

beneficial to this soil even in a raw condition; sawdust, leaves, pine and other

straw may, therefore, be freely used. The best mode, however, of applying

both materials simultaneously, would be to compost the vegetable matterâ€”leaves,

-straw, pond-muckâ€”with lime or calcareous marl, and allow it to decompose
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579. 1he Heavy Flatwoocls Soil.-'l'he first necessity, in taking this soil into 
cultivation, is the provision for its proper drainage.-It might seem that but 
little could, in this case, be effected by underdrains, since the soil is so dense ; 
it is most likely, however, that (as in most heavy soils), underdraining would 
soon cause the soil to become sufficiently porous ('!f408 ; 410), and would thus 
greatly improve it with respect to "safeness" and facility of tillage. Mean
while, surface ditches, properly disposed, so as to carry off more rapidly the 
stagnant surface water, would alone be of great benefit ; and the nature of the 
subsoil is such, that little fear need be, entertained of the washing of th.e .soil, 
·especially as there is hardly any difference between it and the subsoil. Even 
in hillside ditches it is carried away with difficulty, and as a general thing the 
fall of the Flatwoods streams, and that of the country itself, is so slight as to 
cause difficulty rather in consequence of the slow subsidence of the waters, 
even when all concentrated into one channel. During the rainy seasons, the 
Flatwoods may sometimes be covered for miles with a thin sheet qf sluggishly 
flowing water; and it is oftentimes only by the increased yelocity of the current 

. that the traveller is made aware of his approach to the channel of a creek, and 
to a ford which, perfectly solid and safe a few days ago, will now bog his horse 
up to the belly, in mud of the most. tenacious kind. 

580. The heavy Flatwoods soil is not in itself very thrifty, even where it is 
·Of considerable fertility ; the crop requires time for its development ; and if put 
-into the ground late in the season, in consequence of a. late and wet spring, it is 
liable to be overtaken by the summer drouth before it is :tble to resist it. This 
is one of the most frequent causes of the utter failure of the cotton and com 
crop in the Flatwoods ; for usually, when they do fail, they fail completely. On 
the other hand, in favorable seasons, very good average crops, both of corn and 
~otton, are made on this soil. It will be observed that in this respect, the heavy 
Flatwoods soil resembles the black prairie soil of N. E. Mississippi ('!f549, if.; 
4021 ). There also, ·crops fail in extreme seasons; and if they do not fail as 
fr.equently as is the case in the Flatwoods, it is due mainly to the great thriftiness 
.of the calcareous prairie soil, which causes a rapid development pf the young 
plant, and enables it to outlast a drouth which would put an end to all crops 
-.in the Flatwoods (~4021 ). 

If we examine the chemical difference between the prairie soil and the Flat
·woods soil in question, we find it to consist mainly in the lack of Vegetabie 
Matter, of Lime, and to some extent, of Phosphoric Acid, in the latter ; also, 
perhaps, of Soda. These, therefore, require to be added to it. Potash, Mag
nesia, Manganese and Iron, are present in quantities very nearly the same as in 
the prairie soil. · 

581. The proper mode of imp:roving this soil is, therefore, very plainly indi
·cated. The vegetation it bears at the present time, seems to prove that but little 
of the large amount of potash which it contains, is present in an available 
~ondition (~357). This can be remedied by the application of lime or calcareous 
marl (or perhaps, plaster or gypsum, where it can be obtained cheaply ( '!f368, if; 
436 ; 462). While the land is thus stimulated, an important ingredient, in which 
it is deficient will be supplied to it. · 

Lime alone would, no doubt, effect a great improvement in this soil ; and 
fortunately, it is within easy reach in the whole Flatwoods region. 

582. But the application of vegetable matter would be a great additional 
improvement in more than one respect ; for while it would supply the humus 
w,hich is so favorable to all vegetation (~420, if.), it would also render the soil 
lighter-easier tilled, more accessible to the atmosphere, and less liable to ~uifer 
·either by drouth or excessive wet weather. It would undoubtedly prove 
beneficial to this soil even in a raw condition ; sawdust, leave.s, pine and other 
.straw ma.y, therefore, be freely used. The best mode, however, of applying 
both materials simultaneously, would be to compost the vegetable matter-leaves, 
-straw, pond-muck-with lime or calcareous mar~ and allow it to decompose 
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to some extent before applying it to the soil. Plowing under green crops,

together with a dressing of lime or marl spread broadcast, will also be ani

effectual mode of improvement. Bonedust, Superphosphate of Lime, Columbian

and Peruvian Gruano, and all ammoniacal manures, will be in their place here.

583. Wherever the Fiat woods soil is so situated, that sand, or any light soil,

can be conveniently mixed with itâ€”as for instance where it adjoins the ridge, or

an island of red, sandy soil, or even the liglit Flatwoods soil itselfâ€”this inter-

mixture ought to be favored in every practicable manner. In this respect alone,

a great deal may undoubtedly be done towards remedying what is now the

cardinal objection to the heavy Flatwoods soil, to-wit : that it is unsafe;

sometimes yielding good crops, and at others, entirely disappointing the expecta-

tions of the planter,

In Kemper and S. Noxubee counties, where (as before observed) the eastern

portion of the Flatwoods passes very gradually into prairie and yellow loam

uplands (If553), large and productive plantations are situated on this transition

territory; whose soil, as well as its vegetation, is intermediate between, and a

mixture of, the heavy Flatwoods soil with the yellow upland loam, and produces

fine crops of cotton.

584. The . White Oak Flatwoods.â€”As has been stated above,

the tract which I thus designate intervenes in S. Chickasaw county,

between the Post Oak Flatwoods and the hills. In passing S. W..

from Houston, on the Bellefontaine road, we enter the common

Post Oak Flatwoods about | of a mile from the town, and they

continue unchanged for about 4^ miles, the soil being exceedingly

heavy, the growth Post Oak with some Black Jack and Pine; the

Huckleberry also is very abundant. Thereafter there is a gradual

change; the soil becomes lighter, and assumes a yellowish tint

instead of the dead gray; at the same time, the Spanish (" Red"}

Oak gradually takes the place of the Black Jack, the Pine becomes

less frequent, and the whole growth sturdier. As we advance, the

Hickory and White Oak gradually mingle with the oaks before

mentioned and finally, near the foot of the hills, become quite

prevalent. The surface of the ground, also, instead of being

almost bare, as in the Post Oak Flatwoods, is covered with a fine

growth of grass.

585. The soil of this region differs essentially from either of the two before

described. # On the land of Mr. Brooks, S. 33, T. 14, E. 1 E., where I

took a specimen of soil and subsoil, the former is rather a sandy loam, of a

yellowish tint; therefore, by no means a heavy soil, although it gradually

becomes heavier as we recede from the hills towards the Flatwoods. Yet it is

complained of as being very sobby, and liable to injury by wet; and in wet

springs, it remains incapable of tillage until late in the season. It will sometimes

appear quite dry and workable on the surface, while at the depth of 12 to 18

inches, the yellow, sandy subsoil is drenched with water. The cause of this

state of things becomes apparent when we penetrate to the depth of 4 to 6 feet;

it may also be observed in the bluffs of the branches of the region. At the

depth mentioned, solid, impermeable gray clays underlie the sandy stratum, and

as the tract is perfectly level, the drainage must be exceedingly slow; hence the

soil will remain steeped in water for a great length of time, after every rain.

586. This soil has not thus far been analyzed, nor have I as yet ascertained

the extent of the tract in which it prevails. According to the best information

I could obtain, however, it stretches along the W. edge of the Flatwoods, through

R W. Chickasaw into Ocktibbeha county, for 20 to 30 miles at least; its width

varying from to 1 mile, east and west. It is considered a pretty good soil,,
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to some extent before applying it to the soil. Plowing under green crops,. 
together with a. dressing of lime or marl spread broadcast, will also be an, 
effectual mode of improvement. Bonedust, Superphosphate of Lime, Columbian 
and Peruvian Guano, and all ammoniacal manures, will be in their place here. 

583. Wherever the Flatwoods soil is so situated, that sand, or any light soil, 
can be conveniently mixed with it-as for instance where it adjoins the ridge, or· 
an island of red, sandy soil, or even the light Flatwoods soil itself-this inter
mixture ought to be favored in every practicable manner. In this respect alone, 
a great deal may undoubtedly be done towards remedying what is now the· 
cardinal objection to the heavy Flatwoods soil, to-wit : that it is unsafe; 
sometimes yielding good crops, and at others, entirely disappointing the expecta
tions of the planter, 

In Kemper and S. Noxubee counties, where (as before observed) the eastern 
portion of the Flatwoods passes very gradually into prairie and yellow loam 
uplands ("!f553), large and productive plantations are situated on this transition 
territory ; whose soil, as well as its vegetation, is intermediate between, and a 
miXture o~ the heavy Flatwoods soil with the yellow upland loam, and produces. 
nne crops ·or ·cotton. ' . 

584. THE. WHITE OAK FLATwooDs.-As has been stated above, 
the tract which I thus oesignate intervenes in 8. Chickasaw coanty, 
between the Post Oak Flatw<:>ods and the hills. In passing 8. W .. 
from Houston, on the Bellefontaine road, we enter the common 
Post Oak Flatwoods about ! of a mile from the town, and they 
continue unchanged for about 4~ miles, the soil being exceedingly 
heavy, the growth Post Oak with some Black Jack and Pine; the 
'Huckleberry also is very abundant. Thereafter there is a gradual 
cbange ; the soil becomes lighter, and assumes a yellowish tint 
inste~d of the dead gray ; at the same time, the Spanish ('' Red"} 
Oak gradually takes the place of the Black Jack. the Pine becomes. 
less frequent, and the whole growth sturdier. As we advance, the 
Hickory and White Oak gradually mingle with the oaks before 
mentioned and finally, near the foot of the hills, become quite 
prevalent. The surface of the ground, also, instead of being 
almost bare, as in the Post Oak Flatwoods, is covered with a fine 
growth of grass. 

£85 . . The soil of this region differs essentially from either of the two before 
described. On the land of Mr.-- Brooks, S. 33, T. 14, R. 1 E., where I 
took.a specimen of soil and subsoil, the former is rather a sandy loam, of a 
yellowish tint ; therefore, by no means a heavy soil, although it gradually 
becomes heavier as we recede from the hills towards the Flatwoods. Yet it is. 
complained of as being very sobby, and liable to injury by wet ; and in wet 
springs, it remains incapable of tillage until late in the season. It will sometimes. 
appear quite dry and workable on the surface, while at the depth of 12 to 18 
inches, the yellow, sandy subsoil is drenched with water. The cause of this 
state of things becomes apparent when we penetrate to the depth of 4 to 6 feet; 
it may also be observed in the bluffs of the branches of the region. At the 
depth mentioned, solid, impermeable gray clays underlie the sandy stratum, and 
as the tract is perfectly level, the drain~ge must be exceedingly slow ; hence the 
soil will remain steeped in water for a great length of time, after every rain. 

{)86. This soil has not thus far been analyzed, nor have I as yet ascertained 
the extent of the tract in which it prevails. According to the best information 
leould obtain, however, it stretches along theW. edge ofthe Flatwoods, through 
S. W. Chickasaw into Ocktibbeha county, for 20 to 30 miles at least; its width 
varying from ~ to 1 mile, east and west. It is considered a pretty good soil,, 
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as the timber indicates, especially where the White Oaks are short and sturdy..

Its chief fault at the present timeâ€”" sobbiness"â€”can undoubtedly be remedied

without difficulty by either underdraining or surface drainingâ€”the former being:

probably the better method. It seems to be peculiarly adapted to Sweet

Potatoes, and will also make fine Corn in favorable seasons. The region is thus-

far but thinly settled, and until the soil is drained, it can hardly be considered

as having been fairly tested.

587. The Hills of the Flatwoods Region.â€”The hills which*

skirt the Flatwoods proper on the west, have so much in common

with these in their general character, that I have thought it best

to speak of them in connection with the Flatwoods. Since,,

however, their soils have not as yet been analyzed, I shall confine-

myself to such generalities as at the present time, may suggest

anything of practical importance.

It would be difficult to circumscribe in any definite manner, the

district occupied by these hills, the character of whose soil is

dependent upon the underlying strata of the Lignite formation.

These (as has been mentioned in the Geological Reportâ€”1T166, ff.;.

168 to 176) are exceedingly variable from place to place; some-

times consisting of gray or yellow sands, of gray sandy clays

finally, in the Platwoods Region proper, of the gray or whitish

"Platwoods clay," which when disintegrated, gives rise to the heavy

soils of which I have spoken above (1*560, ff.; 579, ff.;). The*

same clay forms the base, and sometimes the whole, of most of the

hills in R. 1 E., of the Chickasaw Survey, south of the Tallahatchie-

River. Thence, numerous strips and scollops of the same kind of"

land extend westward into R. 1 W., in Lafayette and Calho-un

counties.

588. On the Oxford and Tocapola road, the heavy clay soil gradually sets inÂ»

as we approach McLaurin's Creek; and even on Pumpkin Creek we find hill-

sides of a similar character; their soil differing decidedly from the yellow loan*

lands of Middle and W. Lafayette, (which it resembles in colorâ€”IT630, ff.;), in

that it cracks open in dry seasons, and does not wash away. The Post Oaks

also, which on the Oxford ridge are of a sturdy growth, here assume the

Flatwoods character (IT568)â€”tall, slender trunks, with branches beginning low

down, forming an open crown somewhat of the shape of a long pecan nut. The

Spanish ("Red") Oaks are lank and thin, their bark whitish, their crowns-

tattered and irregular, with long, straight, whitish branches. These characters-

become more strongly pronounced as we approach the Flatwoods; and a great,

deal of Scarlet (" Spanish") Oak mingles with the other two. At first (as we*

advance eastward) the hills are capped with strata of the Orange Sand forma-

tion, and these, as they are washed down over the heavy hillside soil, mitigate*

its stiffness to some extent. But as the sand strata on the hills thin out and

finally disappear, the hills become less abrupt, the surface soil is of a gray tint,..

and scarcely less heavy than that of the Flatwoods themselves.â€”Not unfre-

quently, ridges of the character just described, alternate with others which are

capped with Orange Sand strata; and while it is not difficult to distinguish the

one from the other in the field, it would be almost impossible to map them out.â€”

Where the overlying mass of sand is somewhat considerable, springs may be-

observed to flow out at its base, some distance up the hillside, where a terrace

is usually formed by the impermeable clay strata which shed the water. These

terraces have been found very convenient for the ridge-roads, as they do not

wash away; but on the other hand, formidable mudholes are often found on*

them even in the dry season; they are fed by the springs just referred to.
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as the timber indicates, especially where the White Oaks are short and sturdy .. 
Its chief fault at the present time-" sobbiness"--can undoubtedly be remedied!. 
without difficulty by either underdraining or surface draining-the former being: 
probably the better method. It seems to be peculiarly adapted to Sweet 
Potatoes, and will also make fine Corn in favorable seasons. The region is thus. 
far but thinly settled, and until the soil is drained, it can hardly be considered. 
as having been fa.irly tested. 

587. THE HILLS OF THE FLATWOODS REGION.-The hills which· 
skirt the Flatwoods proper on the west, have so much in common 
with these in their general character, that I have thought it best. 
to speak of them in connection with the Flatwoods. Since,. 
however, their soils have not as yet been analyzed, I shall confine
myself to ·such generalities as at the present time, may suggest 
anything of practical importance. 

It would be difficult to circumscribe in any definite manner, the 
district occupied by these hills, the character of whose soil is 
dependent upon the .underlying strata of the Lignite formation. 
These (as has been mentioned in the Geological Report-,166, ff.; 
168 to 176) are exceedingly variable from place to place ; some-· 
times consisting · of gray or yellow sands, of gray sandy clays ;.. 
finally, in the Fiatwooqs Region proper, of the gray · or whitish 
"Flatwoods Clay;," which when disintegrated, gives rise to the heavy 
soils of which I have spoken above (,56(), ff. ; 579, ff. ;). The· 
same clay forms the base, and sometimes the whole, of most of the 
hills in R. 1 E., of the Chickasaw Survey, south of the Tallahatchie 
River. Thence, numerous strips and scollops of the same kind of 
land extend westward into R. 1 W ., in Lafayette and Calhoun. 
counties. 

588. On the Oxford and 'l'ocapola road, 'the heavy clay soil gr;tdually sets ill' 
as we approach McLaurin's Creek ; and even on Pumpkin Creek we find hill
sides of a similar character ; their soil differing decidedly from the yellow loam 
lands of Middle and W. Lafayette, (which it resembles in color-~630, ff.;), in 

. that it cracks open in dry seasons, ancl does not wash away. The Post Oaks 
also, which on the Oxford ridge are of a sturdy growth, here assume the
Flatwoods character (~568)-tall, slender trunks, with branches beginning; low 
down, forming an open crown somewhat of the shape of a long pecan nut. The 
Spanish ("Red") Oaks are lank and thin, their bark whitish, their crowns. 
tattered and irregular, with long, straight, whitish branches. These character& 
.become more strongly pronounced as we approach the Flatwoods; and a great. 
deal of Scarlet ·(" Spanish") Oak mingles with the other two. At first (as we· 
advance eastward) the hills are capped with strata of the Orange Sand forma
tion, and these, as they are washed down over the heavy hillside soil,· mitigate· 
its stiffness to some extent. But as the sand strata on the hills thin out and 
finally disappear, the hills become less abrupt, the surface soil is of a gray tint, .. 
and scarcely less heavy than that of the Flatwoods themselves.-Not unfre
quently, ridges of the character just described, alternate with others which are· 
capped with Orange Sand strata ; and while it is not difficult to distinguish the 
one from the other in the field, it would be almost impossible to map them out.
Where the overlying mass of sand is somewhat considerable, springs may be
observed to :flow out at its base, some distance up the hillside, where a terrace 
is usually formed by the impermeable clay strata which shed the water. These 
terraces have been found very convenient for the ridge-roads, as they do not 
wash away; but on the other hand, formidable mndholes are often found on. 
them even in the dry season ; they are fed by the springs just referred to. 
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589. Very; nearly the same state of things obtains in B. Calhoun,

and the adjoining hilly portion of Chickasaw, as well as in the N.

E. corner of Choctaw county. Further than this my investigations

in that region have not extended. It must be observed, however,

that where the White Oak Flatwoods intervene between the hills

and the Flatwoods proper, the White Oak is also more or less

prevalent in these hills, and the soil is on the whole superior to

that above described, in B. Lafayette.

590. In Winstoii county, we find the " Noxubee Hills" bordering

the Flatwoods on the west. Their clay soil, of a deep orange tint,

which bears the White, Black, and Post Oak, with sturdy Hickory,

and some Short-leaf Pine; with " Poplar" on the hillsides and in

the hollows, more nearly resembles that of the "Pine Hills" of N.

Holmes and Attala counties, and will be described in connection

with these (T637: 644).

This soil occurs as far S. as Winstonville; further S., as has

been mentioned (1F563), the hills bordering the Flatwoods are

sandy like those of the Gholson ridges. In E. Kemper county,

however, where the Flatwoods "run outon the Bodka, and

headwaters of Succarnoche Riverâ€”we once more find hills of the

Flatwoods character, similar to those of Lafayette (1588).

Leaving out of consideration, for the present, the red soil of the Noxubee

Hills, which seems to be of a peculiar character, it seems highly probable, both

from the evident origin of the soils of the hills in question, and from the growth

they bear, that they are similar in composition to those of the Flatwoods, and

will require a similar treatment to render them productive. Drainage having

in this case been, to some extent, provided for by nature, the super-addition of

Lime and of Vegetable Matter would here, also, be the remedy indicated; so

likewise is the intermixture with sand or sandy soils, which can very frequently

be effected with facility, by directing properly the hillside drainage, wherever

sand exists on the hilltops.

Unfortunately, Lime is not as easily accessible to the inhabitants of these

hills, as, it is to those of the level Flatwoods; the application of Vegetable

Matter will therefore be more generally resorted to, to remedy the defects of the

soilâ€”if, as is probable, they are the same as those of the heavy soil of the

Flatwoods proper.

591. North of the Tallahatchie River, in Tippah and Marshall

counties, the hills bordering the Flatwoods (which here gradually

lose their peculiarities) are of a different character from those

described above. As a general thing, the Orange Sand, with its

accompanying yellow loams, is much more prevalently the surface

formation ; the Lignitic formation itself [as may be seen on the

bluffs of Ocklimita Creek near Hickory Flat, (1*159)] is generally

composed rather of sandy materials, and does not change essentially,

the character of the soil. In N. Tippah, it is only near the head-

waters of Muddy Creek, that Flatwoods soils prevail on the hills

to any extent; though it is rather in isolated patches, than in

large bodies.

592. Bottom Soils of the Flatwoods Region.â€”Of these, no

specimen has as yet been analyzed; but the fine growth of timber
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589. Very: nearly the same state of things obtains in E;· Calhoun, 
and the adjoining hilly portion of Chicl}asaw, as well as in, theN. 
E. corner of Choctaw county. F.urther thari this my investigations 
in that region have not extended. It must be observed, however, 
that where the White Oak Flatwoods intervene between the hills 
and the Flatwoods proper, the White Oak is also more or less 
prevalent in these hills, and the soil is on the whole superior to 
that above described, in E. Lafayette. . 

590. In Winston county, we find the" N oxubeeHills" bordering 
the Flatwoods on the west. Their clay soil, of a deep orange tint, 
which bears the White, Black, and Post Oak, with sturdy Hickory, 
and some Short-leaf Pine ; with ''Poplar 17 on the hillsides and in 
the hollows, more nearly resembles that of the" Pine Hills" of N. 
Holmes and Attala counties, and will be described in connection 
with these (,637 ; 644). . 

This soil occurs as far S. as ·winstonville ; further S., as has 
been mentioned (,-563), the hills bordering the Flatwoods are 
sandy like those of tl1e Gholson ridges. In E. Kemper county, 
however, where the Flatwoods "run out"- on the Bodka, and 
headwaters of Succarnoche River-we once more find hills of the 
Flatwoods character, similar to those of Lafayette (,-588). 

Leaving out of consideration, for the present, the red soil of the Noxubee 
Hills, which seems to be of a peculiar character, it seems highly probable, both 
from the evident origin of the soils of the hills in question, and from the growth 
they bear, that they are similar in ·composition to those of the Flatwoods, and 
will require a similar trellotment to render them productive. Drainage ·having 
in this case been, to some extent, provided for by nature, the super-addition of 
Lime and of Vegetable Matter would here, also, be the remedy indicated ; so 
likewise is the intermixture with sand or sandy soils, which can very frequently 
be effected with facility, by directing properly the hillside drainage, wherever 
sand exists on the hilltops. 

Unfortunately, Lime is not as easily accessible to the inhabitants of these 
hills, as, it is to those of the level Flatwoods ; the application of Vegetable 
Matter will therefqre be more generally resorted to, to remedy the defects of the 
soil-if, as is probable, they are the same as those of the heavy sQil of the 
Flatwoods proper. 

591. North of the Tallahatcb.ie River, in Tippah and Marshall 
counties, the hills bordering the Flatwoods (which here gradually 
lose their peculiarities) are of a different character from those 
described above. .A.s a general thing, the Orange Sand, with its 
accompanying yellow loams, is much more prevalently the surface 
formation ; the Lignitic formation itself [as may be seen on the 
bluffs of Ocklimita Creek near Hickory Flat, (,159)] is generally 
composed rather of sandy materials, and does not change essentially, 
the character of the soil. InN. Tippah, it is only near the head
waters of Muddy Creek, that Flatwoods soils pi·evail on the hills 
to any exten.t ; though it is rather in isolated patches, than in 
large bodies. 

592. BoTTOM SorLs oF THE FLATWOODS REGioN.-Of these, no 
specimen bas as yet been analyzed ; but the fine growth of timber 
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which they generally bear, is proof sufficient of their fertility. As

may be supposed, they are usually somewhat heavy: hence the

Chestnut White Oak is one of the prevalent trees, from Tippah

Creek to the Sucearnoche. Large Black and Sweet Gums, Shell-

bark Hickory, and Willow Oak, are rarely wanting; the Ash,

Elm, and " Poplar also occur with frequency.

It would be to little purpose, were I to go into any special descriptions of

localities, so long as no analyses have been made. As a general rule, the Plat-

woods bottoms are wide, and habitually overflowed during wet seasons; which

added to their heavy soil, indicates leveling and drainage as their first necessity.

Of the bottom soils of some of the Flatwoods streams, such as the Loosha

Scoona, I have been unable thus far to form any definite idea, never having

seen them save in a mushy condition. On the extreme headwaters of the

Yallabusha, where the light Flatwoods soil (U572, ff.), prevails in the upland,

the bottom soils also are quite light and easily tilled. Whenever the Flatwoods

bottoms have been taken into cultivation, they seem to yield very fine crops;

but the inhabitants complain of their unhealthiness, which is assigned as the

eause of their not having been more frequently settled. A great improvement

in this respect might no doubt be effected by proper drainage of the extensive

low swampy portions, in which the water remains stagnant during a large part

of the summer, causing offensive effluvia very perceptible to the passer-by ; and

also in some measure, no doubt, by marling (^461).

593. In the hilly portion of the Flatwoods Region, where the

Bottom soils are generally less heavy, they are often remarkable

for fertility, as evinced by the dense and vigorous growth of

timber they bear, no less than by the results of cultivation.

The timber is sometimes a serious drawback to their being taken into

cultivation, on account of the great labor of clearing; such is the case, for

instance, on the Potlockney, a southern tributary of the Yockeney Patafa, in S. E.

Lafayette. The soil varies considerably, some streams bringing in sandy

deposits, others clay; the latter portions may be recognized by the prevalence

of the Chestnut White Oak, the latter by that of the Beech (forming " Beech

Ridges Besides these, we find the Sweet G-um, both Shell-bark Hickories,

White Oak, Black Gum, " Poplar ", Ash,' Maple, Hornbeam, Red-Bud, Holly,

Cucumber tree {Magnolia auriculata) and even the bottom varieties of the

Spanish (" Bed ") and Scarlet (" Spanish ") Oak.â€”Precisely the same timber,

and a very similar soil, occur on the Ocklimita, near Hickory Plat, Tippah

county; and nearly the same may be said of the Tapashau (TT641), in S. E.

Oalhoun. The White Oak, especially, is always abundantly present in these

bottoms of the hilly Flatwoods Region.

594. Springs and Wells of the .Flatwoods Region.â€”A. The

Flatwoods Proper.â€”It is obvious that in a region of the geological

constitution and surface conformation of the Flatwoods proper,

springs cannot exist; for tbe rain water cannot percolate the soil

to any extent, and all is at once shed from the surface into the

water-courses. The latter themselves, while flooded during the

wet season, go dry as soon as the slowly subsiding surface waters

have found time to drain off; and they remain so during the whole

of the dry season, save, when at times, heavy showers fill their

channels for a short period. Where the light soil prevails, wells

can sometimes be obtained at the depth of 15 to 20 feet. In this

case, either the gray Flatwoods clays (1165, ffir), or else the marly

or rocky strata of the cretaceous formation (1T116 to 139), form
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which they generally bear, is proof sufficient of their fertility. As 
may be supposed, they are usually somewh~t heavy; hence the 
Chestnut White Oak is one of the prevalent trees, from Tippah 
Creek to the Succarnoche. Large Black and Sweet Gums, Shell
bark Hickory, and Willow Oak, are rarely wanting; the Ash, 
Elm, and "Poplar ", also occur with frequency. 

It would be to little purpose, were I to go into any special descriptions of 
localities, so long as no analyses have been made. As a general rule, the Flat
woods bottoms are wide, and habitually overflowed during wet seasons.; whi.ch 
added to their heavy soil, indicates leveling and drainage as their first necessity. 
Of the bottom soils of some of the Flatwoods streams,· such as the Loosha 
Scoona, I have been unable thus far to form any definite idea, never having 
seen them save in a mushy condition. On the extreme headwaters of the 
Yallabusha, where the light Flatwoods soil ('[572, ff.), prevails in the upland, 
the bottom soils also are quite light and easily tilled. Whenever theFlatwoods 
bottoms have been taken into cultivation, they seem to yield very fine crops ; 
qut the inhabitants complain of their unhealthiness, which is assigned as the 
cause of their not having been more. frequently settled. A gre11-t improvement 
in this respect might no doubt be effected by proper drainage of the extensive 
low swampy portions, in which the water remains stagnant during a large part 
of the summer, causing offensive effluvia very perceptible to the passer-by; and 
also in some measure, no doubt, by marling ('[461). 

593. In the hilly portion of the Flatwoods Region, where the 
Bottom soils are generally less heavy, they are often remarkable 
for fertility, as evinced by the dense and vigorous growth of 
timber they bear, no less than by the results of cultivation. 

The timber is sometimes ·a serious drawback to their being taken into 
cultivation, on account .of the great labor of clearing ; such is the case, for 
instance, on the Potlockney, a southern tributary of the Y ockeney Patafa, in S. E. 
Lafayette. The soil varies ~onsiderably, some streams bringing in sandy 
deposits, others clay ; thelatter portions · may be recognized by the prevalence 
of the Chestnut White Oak, the latter by that of the Beech (forming "Beech 
Ridges"). Besides these, we find the Sweet Gum, both Shell~bark Hickories, 
White Oak, Black Gum, " Poplar", Ash,· Maple, Hornbeam, Red-Bud, Holly, 
Cucumber tree (Ma,qnolia auriculata) and even the bottom varieties of the 
Spanish (" Red") and Scarlet (" Spanish") Oak.-Precisely the same timber, 
and a very similar soil, occur on the Ocklimita, near Hickory Flat, Tippah 
county; and nearly the same may be said of the Tapashau ('[641), inS. E. 
Calhoun. The White Oak, especially, is always abundantly present in these 
bottoms of the hilly Flatwoods Region. 

594. SPRINGS AND WELLS OF THE_FLATW06DS REGION.-. A. The 
Flatwoods Proper.-It is obvious that in a region of the geological 
constitution and surface conformation of the Flatwoods proper, 
springs cannot exist; for the rain water cannot percolate the soil 
to any extent, and all is at once shed from the surface into the 
water-courses. The latter themselves, while flooded during the 
wet season, go dry as so.on as the slowly subsiding surface waters 
have found time to drain off; and they remain so during tl:le whole 
of the dry season, save, when at timesr heavy showers fill their 
channels for a short period. Where the liglzt soil prevails, wells 
can so.metimes be obtained at the depth of 15 to 20 feet. In this 
case, either the gray Flatwoods clays (llfl65, ff:), or else the marly 
or rocky strata of the cretaceous formation (,116 to 1 39), form 
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the bottom of the well. In the former ease, the water is sometimes-

pretty good, though generally inclining to be magnesian. When,

however, the cretaceous marls have been reached, the water i&

usually very limy.

595. Where the heavy Flatwoods soil (T566, ff.), prevails, it is-

but rarely the case that water-bearing strata can be found at any

moderate depth, and before reaching the marl strata.

The latter, as stated in the Geological Eeport, underlie the whole of the-

Flatwoods Eegion, dipping W. or S. W. from its eastern limit, at the rate of 25-

to 30 feet per mile. In the region to. the N. of Houston, their upper strata,

as may be seen at numerous outcrops on the Pontotoc Ridge, consist of alterna-

ting ledges of rock and soft materials very variable in their character and thick-

ness; sometimes clayey marls, sometimes almost pure sand (1T128, ff.). On

the whole, water-bearing strata are very common in this uppermost portion of

the cretaceous formation; and hence it is, that in the whole of this upper

Flatwoods region water is almost certain to be struck in bored wells, so soon as-

the calcareous strata are reached. Of course the water thus obtained is usually

very limy; if not so originally, it is certain to become so by standing in the bore,,

in contact with the marl strata. Frequently too, it is sulphureous and chaly-

beate; mineral waters of valuable properties have been repeatedly obtained, and

are in successful use in some neighborhoods; although thus far, none of them

have become more generally known. The chemical nature of these waters, as

might be expected is on the whole the same as that of the natural springs yield-

ing mineral water, which are so common in some parts of the Pontotoc Ridge.

596. The depth of these bored wells increases pretty regularly in some

regions, as we advance westwards from the Pontotoc Eidge; and may often be

approximately ascertained by the rule above given, allowing 50 to 60 feet for the

depth of a well at the eastern edge of the Flatwoods. Since, as above observed,

the material of the limy strata is very variable, so that water is not always

obtained in the same stratum at different places; since, moreover, the level of

the surface varies to some extent, and cannot be accurately compared except by

actual leveling; these calculations cannot of course, be anything more than an

approximation, say within 20 to 25 feet of the distance at which water is

actually obtained. Even thus, however, they are useful guides in p ractice.

Boring in these regions is generally easy, and no tubing is in most cases required,,

the firm clays of the Flatwoods and the marls of the cretaceous being bu t little-

liable to "cave". The ledges of rock which are struck, are usually of incon-

siderable thickness, averaging from 1 to 4: feet; the thickest ledge of liar d rock

I know of (which requires to be pecked), in N. W. Chickasaw and adjoining

part of Pontotoc, being about 8 feet. Locally (IF 152, ff.), limestone strata of a

more considerable thickness appear; but I have not heard of their being struck

in bored wells.

597. It is but during the last two years, that boring of wells has becom e more

common in the Flatwoods; and when these borings shall have furnished a

greater number of data, we shall be able to foretell with greater accuracy the

necessary depth in other districts. The deepest wells to the westward in the

Flatwoods region of which I have any knowledge, are the following:

S. 21, T. 5, E. 2 E., and neighborhood, Tippah county. Bored wells 300 feet

deep. Water rises to within 60 to 80 feet of the surface.

Mr. Waltup's, S. 4, T. 11, E. 1 E., western edge of Flatwoods, slightly

undulating. Well 448 feet deep; water rises to within 75 feet of the surface.

The calcareous strata were first observed at 300 feet.

Mr. Cannon's, S. 9, T. 13, E. 1 E., Calhoun county. Some distance in the

hills, W. from the edge of the Flatwoods. Well 404 feet deep; water rises to

within 80 feet of surface. Calcareous strata first observed at 375 feet.

Water is sometimes obtained before reaching any of the principal lim estone
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the bottom of the well. In the former case, the water is sometimes. 
pretty good, though generally inclining to be magnesian. When, 
however, the cretaceous marls have be(m reached, the water is. 
usually very limy. 

595. Where the heavy Flatwoods soil (,566, ff.), prevails, it i& 
but rarely the case that water-bearing strata can be found at any 
moderate depth, and before reaching the . marl strata. 

1'he latter, as stated in the Geological Report, underlie the whole of the
Flatwoods Region, dipping W. or S. W. from its .eastern limit, at the rate of 2& 
to 30 feet per mile. In the region to. the N. of Houston, their upper strata, 
as may be seen at numerous outcrops on the Pontotoc Ridge, consist of alterna
ti~g ledges of rock and soft materials very variable in their character and thick
ness; sometimes cla.yey marls, sometimes almost pure sand (Y128, ff.). On 
the whole, water-bearing strata are very common in this uppermost portion of 
the cretaceous formation; and hence it is, that in the whole of this upper 
Flatwoods region water is almost certain to be struck in bored wells, so soon as. 
the calcareous strata are reached. Of course the water thus obtained is usually 
very limy ; if not so originally, it is certain to become so by standing in the bore, 
in contact with the marl strata. Frequently too, it is sulphureous and chaly
Peate; mineral waters of valuable properties have been repeatedly obtained, and 
are in successful use in some neighborhoods ; although thus far, none of them 
have become more generally known; The chemical nature of these waters, as 
might be expected is on the whole the same as that of the natural springs yield
ing mineral water, which are so common in some parts of the Pontotoc Ridge. 

596. The depth of these bored wells increases pretty regularly in some 
regions, as we advance westwards from the Pontotoc Ridge; a.nd may often be 
approximately ascertaineu by the rule above given, allowing 50 to 60 feet for the 
depth of a well at the eastern edge of the Flatwoods~ Since, as above observed, 
the material of the limy strata is very variable, so that water is not always 
obtained in the same stratu·m at different places ; since, moreover, the level of 
the surface varies to some extent,· and cannot be accurately compared except by 
actual leveling ; these calculations cannot of course, be anything more than an 
approximation, say within 20 to 25 feet of the distance at which water is 
actually obtained. Even thus, however, they are useful guides in practice. 
Boring in these regions is generally easy, and no tubing is in most cases required, 
the firm clays of the Flatwoods and the marls of the cretaceous being but littlfr 
liable to "cave". The ledges of rock which are struck, are usually of incon
&iderable thickness, averaging from 1 to 4: feet; the thickest ledge of hm· d rock 
I know of (which requires to be pecked), in N. w: Chickasaw and adjoining 
part of Pontotoc, being about 8 feet. Locally (y152, ff.), limestone strata of a 
more considerable thickness appear; but I have not heard of their being struck 
in bored wells. 

597. It is but during the last two years, that boring of wells has become more 
common in the Flatwoods; and when these borings shall have furnished a 
greater number of data, we shall be able to foretell with greater accuracy the 
necessary depth in other districts. The deepest wells to the westward in the
Flatwoods region of which I have any knowledge, are the following : 

S. 21, T. 5, R. 2 E., and neighborhood, Tippah county. Bored wells 300 feet 
deep. Water rises to within 60 to 80 feet of the surface. 

Mr. Waltup's, S. 4:, T. 11, R. 1 E., western edge of Flatwood!>, slightly 
undulating. Well4:4:8 feet deep; water rises to within 75 feet of the surface. 
The calcareous strata were first observed at 300 feet. · -

Mr. Cannon's, S. 9, T.13, R. 1 E., Calhoun county. Some distance in the 
hills, W. from the edge of the Flatwoods. Well 404: feet deep; water rises to 
within 80 feet of surface. Calcareous strata first observed at 375 feet. 

Water is sometimes obtained before reaching any of the principal limestone 
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ledges; at others, and especially near the eastern edge of the Flatwoods, no

water is struck before passing through some of these. Such is the case on the

beads of Tallahatchie Mud Creek, where a number of bored wells exist, some

of which I shall mention:

Silas H. Wood's, S. 5, T. 10, R. 2 W. Marl was struck at a moderate depth,

hut no hard or water-bearing stratum down to 204 feet; below this came

alternating ledges, 6 to 18 inches in thickness, of limestone and sandy material,

for 56 feet; then two ledges of (calcareous) sandstone, with yellow sand beneath,

which yielded water, rising to within 60 feet of surface. Whole depth about

270 feet.

N. of Mr. Wood's, along the W. side of Mud Creek, bored wells average from

240 to 270 feet, with about the same rise of water.

At Mr. Laban Grisholm's, S. 26, T. 9, R. 1 E., limestone was struck at 300

feet; the ledges were several feet in thickness. Whole depth 410 feet; water

within 70 feet of surface.

There appears to be, on the whole, more regularity in the uniformity of depth

of wells situated N. and S. of each other, than in the increase of depth west-

ward; in which direction, the material of the cretaceous strata seems to be very

variable.

598. The above facts and generalities, it will be recollected,

refer to the Flatwoods region to the N. and N. W. of Houston.

At Houston, and in its neighborhood, water is obtained at depths

between 120 to 160 feet, rising to within 40 to 50 feet of the sur-

face; it is probable therefore, that in the Flatwoods W. and S.

W. of Houston, water could be reached at corresponding depths,

allowing to 30 feet for every mile in a S. W. direction.

I am not aware of the existence of any bored wells in this portion of the

Flatwoods. In S. W. Chickasaw, on the waters of Tibby, bored wells reach to

great depthsâ€”1,000 feet and more, as mentioned under the head of the North-

eastern Prairie Eegions (IT570); it is probable therefore, that corresponding

â€¢depths would be required in the Flatwoods of Ocktibbeha; and judging by the

depths of wells in Noxubee county, the same would be the case in the Flat-

woods of Winston, Noxubee and Kemper. In this southern region, the upper

part of the cretaceous formation which contains so many alternating strata of

hard and soft materials, does not exist, but has given way to the stage of the

Rotten Limestone, whose strata continue without essential changes for 800 to

1,000 feet. Whenever, therefore, in this western edge of the lime region, this

rock is reached without obtaining water, there is no further chance for it within

the depth just mentioned.

599. On account of this difficulty, cisterns have come into general use in the

section of country referred to. As in the prairie region itself, they are usually

hewn into the Rotten Limestone itself, which in the level Flatwoods of Noxu-

bee, is reached at depths from 20 to 40 feet. Down to this depth, therefore, a

narrow shaft only, like that of common wells, is sunk; while a cavity of the

â€¢shape of a jug is hewn into the Rotten Limestone, whenever it is reached. The

water of these subterranean cisterns is much cooler than that of "the cisterns in

the Prairie Region, whose arch touches the surface; and whenever it has been

used for some time, it nearly loses its limyness, and could not ordinarily be

distinguished from freestone well water.

In a few cases, where a sandy soil prevails on the surface, shallow

wells have been obtained before reaching the limstone. These,

however, usually give out during the dry season.

600. Wells and Springs in the Hills of the Flatwoods Region.â€”

As might be supposed, springs are not plentiful in a region whose

soil, as well as the main mass of the hills, consists of impervious
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ledges ; at others, and especially near the eastern edge of the Flatwoods, no 
water is struck before passing through some of these. Such is the case on the 
heads of Tallahatchie Mud Creek, where a number of bored wells exist, some 
~f which I shall mention : 

Silas H. Wood's, S. 5, 'r. 10, R. 2 W. Marl was struck at a moderate depth, 
but no hard or water-bearing stratum down to 204 feet; below this came 
:alternating ledges, 6 to 18 inches in thickness, of limestone and sandy material, 
for 56 feet; then two ledges of(calcareous) sandstone, with yellow sand beneath, 
which yielded water, rising to within 60 feet of surface. Whole depth about 
270 feet. 

N. of Mr. Wood's, along theW. side of Mud Creek, bored wells average from 
240 to 270 feet, with about the same rise of water. 

At Mr. Laban Grisholm's, S. 26, T. 9, R.1 E., limestone was struck at 300 
feet ; the ledges were several feet in thickness. Whole depth 410 feet ; water 
within 70 feet of surface. 

There appears to be, on the whole, more regularity in the uniformity of depth 
of wells situated N. and S. of each other, than in the increase of depth west
ward ; in which direction, the material of the cretaceous strata seems to be very 
variable. 

598. The above facts and generalities1 it will be recollected, 
refer to the Flatwoods region to theN. and N. W. of Houston. 
At Houston, and in its neighborhood, water is obtain.ed at depths 
between 120 to 160 feet. rising to within 40 to 50 feet of the sur
face ; it is probable therefore, that in the Flatwoods W. and S. 
W. of Houston, water could be reached at corresponding depths, 
allowing ·d5 to 30 feet for every mile in aS. W. direction. 

I am not aware of the existence of any bored wells in this portion of the 
Flatwoods. In S. W. Chickasaw, on the waters of Tibby, bored wells reach to 
great depths-1,000 feet and more, as mentioned under the head of the Nprth
.eastern Prairie Regions ('!r570;; it is probable therefore, that corresponding 
-depths would be required in the Flatwoods of Ocktibbeha ; ·and judging by the 
,depths of wells in Noxubee county, the same would be the case in the Flat
woods of Winston, Noxubee and Kemper. In this southern region, the upper 
iJlart of the cretaceous formatiol). which contains so many alternating strata of 
:hard and soft materials, does not exist, but has given way to the stage of the 
Rotten Limestone, whose strata continue without essential changes for 800 to 
1,000 feet. Whenever, therefore, in this western edge of the lime region, this 
rock is reached without obtaining water, there is no further chance for it within 
the depth just mentioned. 

599. On account of this difficulty, cisterns have come into general use in the 
-section of country referred to. As in the prairie region itself, they are usually 
ihewn into the Rotten Limestone itself, which in the level Flatwoods of N oxu
·bee, is reached a.t depths from 20 to 40 feet. Down to this depth, therefore, a 
narrow shaft only, like that of common wells, is sunk ; while a cavity of the 
.shape of a jug is hewn into the Rotten Limestone, whenever it i~ reached. The 
water of these subterranean cisterns is much cooler than that of the cisterns in 
-the Prairie Region, whose arch touches the surface; and whenever it has been 
used for some time, it nearly loses its limyness, and could not ordinarily be 
.distinguished from freestone well water. 

In a few cases, where a sandy soil prevails on the surface, shallow 
wells have been obtained before reaching the lirnstone. These, 
however, usually give out during the dry season. 

600. Wells and Springs in the Hills of tke Flatwoods Region.
As might be supposed, springs are not plentiful in a region whose 
:Soil, as well as the main mass of the hills, consists of impervious 
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clays. It is chiefly in those portions of it, in which the upper part

of the hills is formed by sand strata (of the Orange Sand age) that

we may expect to find them. Ridges of this character, as has beeB

mentioned (1588), are not uncommonly interspersed with those

which consist entirely of Flatwoods clay; and hence it is that

the hilly region referred to is not quite as poorly watered as might

be supposed. It is true, however,. that on account of the limited

extent of the sand deposits from which they flow, these springs are,

more liable to give out during the dry season, than is the case

farther westward, in the -regular Orange Sand Pine Hills (1*630).

So long as these springs are shed by the impervious clay strata, their water

is generally freestone, and without any offensive taste. Not so, however, in

the ivells which, in districts where sand forms any considerable part of the hills,,

may be obtained at moderate depths. In these cases, water is usually struck

immediately above the clay strata in question (known as "black dirt" through-

out the region of their occurrence) and basins for the accumulation of the water

are dug in them. Thus it has time to extract all the soluble matter, that may

be within reach, and among these, salts of magnesia, lime and soda as well as

bituminous substances which impart to it a disagreeable taste, and sometimes

even a sensible color. Not unfrequently, also, the water becomes impregnated

with sulphur (sulphuretted hydrogen); and thus a great variety of mineral

waters results, which numerous persons are disposed to consider so much the

more "healthy the more obnoxious their taste and smell happen to be.

601. It cannot be too -strongly urged upon the inhabitants of

these regions [as well as those of a more southerly portion of the

State where a similar condition of things exists, (1T756)] that the

habitual use of mineral water proper, of any kind, is no more

rational than would be the. habitual use of any other medicine,

with persons in a normal state of health. It is often said, that

mineral waters are " nature's own remedy n; which may be true

enough, provided there is something to be remedied. The Epsom

Salt, Glaubers Salt. Gypsum, etc., contained in these waters, are

no less .purgative, debilitating and therefore injurious to persons in

good health, than the same articles are when derived from the

druggist's vials.

There can be no doubt, that in miasmatic districts, where injurious influences

are continually at work, these may be counteracted, to some extent, by the

habitual^use of preventives; and the wea7s chalybeates whijh are so numerous

all over 'the State, have in many instances proved a decided benefit to the health

of the population using them, as a preventive of fever and ague. But while

this may be true to some extent of pure chalybeates, and while, moreover, it is

universally acknowledged that water entirely free from' mineral ingredients is

far from being the most healthy; yet there can be no doubt that the habitual use

of magnesian waters is highly injurious to most constitutions, undermining-

them slowly but surely ; especially so in climates prone to the occurrence of the-

fever and ague. It is very frequently the case, that families moving to residen-

ces where such mineral waters occur find their health decidedly benefitted by

their use, during the first year. Hence the conclusion is drawn that their

mineral spring or well is "mighty healthy water and its use is continued.

The second year, cheeks begin to pale and an occasional chill occurs, which in

its turn is treated with increased potations of the "healthy water ". After the-

lapse of the third, and sometimes the fourth year, "tallow face" and "ague-

cake " prevail all around; and the place is perhaps sold at a sacrifice, under the-
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clays. It is chiefly in those portions of it, in which the upper part 
of the hills is formed by sand strata{of the Orange Sand age) that 
we may expeet to find · them. Ridges qf this character, as has been 
mentioned (,588), are not uncommonly interspersed with those 
which consist entirely of Flatwoods clay ; and hence it is that 
the hilly region referred to is not quite as poorly watered as might 
be supposed. It is true, however, . that on account of the limited 
extent of the sand deposits from which they flow, these springs are. 
more liable to give out during the dry season, than is the case 
fnrther westward, in the regular Orange Sand Pine Hills (,630}. 

So longas these springs are shecl by the impervious clay strata, their water 
is generally freestone, and without any offensive taste. Not so, however, in 
the wells which, in districts where sand forms any considerable part of the hills, 
may be obtained at moderate depths. In these cases, water is usually struck 
immediately above the clay strata-in question (known as "black dirt" through
out the region of their occurrence) and bt~Siris for the accumulation of the water 
are dug in them. Thus it has time to extract all the soluble matter, that may 
be within reach, and among these, salts of magnesia, lime and soda as well as 
bituminous substances which impart to it a disagreeable taste, and sometimes 
even a sensible color. Not unfrequently, also, the water becomes impregnated 
with sulphur (sulphuretted hydrogen) ; and thus a great variety of mineral 
waters t·esults, which numerous persons are disposed to consider so much the 
more "healthy", the more obnoxious their taste and smell happen to be. 

601. It cannot be too-strongly u1·ged upon the inhabitants of 
these regions [as well as thm;e of a more southerly po;rtion of the 
State where a similar condition of things ~~ists, (,-756)] that the· 
habitual use of mineral water proper, ofany kii1d, is no more 
rational than would be the habitual use of ·any other medicine, 
with persons in a normal state of health. It is often .said~ that 
mineral waters are "nature's own remedy;, ; which may be true 
enougl1, provided there is something to be 'remedied. The Epsom 
Salt, Glaubers Salt, Gypsum, etc., contained in these waters, are 
no less .purgative, debilitating and therefore injurious to persons in 
good health, than the same articles are when deriYed from the 
druggist's vials. 

There can be no doubt, that in miasmatic districts, where injurious influences 
are continually at work, these may be counteracted, to some extent, by the 
habitual use of preventives; and the weak chalybeates whi~h are so numerous 
all over 'the State, have in many instances proved a decided benefit to the health 
of the population using them, as a preventive of fever and ague. But while 
this may be true to some extent of pure chalybea.tes, and while, moreover, it is 
universally acknowledged t}Jat water entirely free from· mineral ingredients is 
far from being the most healthy ; yet there can be no doubt that the hab-itual use 
of magnesian waters is highly injurious to most constitutions, undermining 
them slowly but surely ; especially so in climates prone to the occurrence of the 
fever and ague. It is very frequently the case, that families moving to residen
ces where such mineral waters occur find their health decidedly benefitted by 
their use, during the first year. Hence the conclusion is drawn that their 
mineral spring or well is "mighty healthy water", and its use is continued. 
The second year, cheeks begin to pale and an occasional chill occurs, which in 
its turn is treated with increased potations of the " healthy water". After the 
lapse of the third, and sometimes the fourth year, " tallow face" and "ague 
cake " prevail all around ; and the place is perhaps sold at a sacrific.e, under the-
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firm conviction that the country is so unhealthy, that even the "healthiest

water " will not protect its inhabitants. The water is not blamed, because the

experience 6f the first year has " proved" it to be beneficial to health.

602. Now, there is nothing surprising in the circumstance, that vigorous ple-

thoric constitutions should be benefitted, for the time being, by a water having

slightly laxative properties. So they might be by using small doses of Epsom

Salt. But it does not follow that, because the disease, or tendency to disease,

has been removed by a medicine, that medicine ought to be continued habitually.

The return of the original indisposition might thus be prevented ; but a new

one would be sure to arise in its stead.

Mineral waters of any considerable strength are medicines just as properly, as

any prepared, in the druggists labaratory; and their indiscriminate use will

ultimately produce no better results, than could be expected to follow a sys-

tematic consumption of the contents of a drugstore.

603. While this is true of magnesian waters, the same cannot be

maintained with reference to those impregnated (as the waters of

our bored shells generally are) with carbonate of lime. Experi-

ence has conclusively proven, that persons habituated to the use of

waters containing a moderate amount of carbonate of lime, do

not necessarily sustain any injury therefrom; although their tend-

ency to certain classes of diseases, not so prevalent in adjoining

freestone regions, may be increased.

It is quite probable, that a certain small amount of lime, such as spring

waters usually contain, is quite beneficial, as furnishing an important ingredient

to the animal economy. While, therefore, excessive limyness of water in daily

use, may prove injurious, and has been known to do so in numerous cases, the

amount of lime usually contained in the bored wells of the prairie region and

the Flat woods, cannot be considered as necessarily unhealthy; though to be sure,

they may be to some constitutions, and to those not accustomed to their use.

604:. It must be recollected, that the water of wells bored in the western

portion of the Flatwoods, and in the hilly region adjoining, may become magne-

sian in consequence of its passage through, or long standing in, the black clays

of the Lignitic (Flatwoods) formation, which there overlies the limestone strata.

If the taste, or effects on health, should induce any suspicion of this being the

case, the following simple test may be applied: boil the water in a perfectly

clean kettle, for at least an hour; after cooling, pour it out into a clear and clean

tumbler, cover it over, and leave it to settle until it becomes perfectly clear and

free from floating particles. This may sometimes require a whole day; when

it is clear, dip out half a teaspoonful with a clean silver spoon, and let the water

so taken evaporate in the spoon, in a place free from dust. It may be set on

the stove, but ought not to be made to boil violently. If afterwards any con-

siderable amount of salt (in the shape of a white dust) is found in the spoon,

the water ought to be submitted to a chemist.* If, on the other hand, only a

slight general tarnish remains in the spoon, it will usually be safe to use the water.

6051 What has been said above concerning the mineral or magnesian wellsof

the Hilly Flatwoods region, holds good also, of course, in regard to the natural

mineral springs, which are not uncommon in the same region, and become very

abundant in W. Calhoun, and some parts of Choctaw and Winston counties.

There, strata of sand, and black sandy clay, which frequently replace the heavy

Flatwoods clays, or alternate with them, give rise to numerous springs, which

are mostly more or less mineral. Their most usual character is that of magne-

sian chalybeates, often with sulphuretted hydrogen. For some further particulars

regarding these waters, see "Waters of the Yellow Loam Region (^669, ff.).

*Any specimen of water sent to the State Geologist at Oxford, free of freight

or other charges will be examined, and the result communicated to the owner,

free of charge.
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firm conviction that the country is so unhealthy, that even the "healthiest 
water" will not protect its inhabitants. The water is not blamed, because the 
experience bf the. first year has " proved " it to be b~ne:ficial to health. 

602. Now, there is nothing surp~ising in the circumstance, that vigorous ple
thoric constitutions should be benefitted, for the time being, by a water having 
slightly laxative properties. So they might be by using . small doses of Epsom 
Salt. But it does not follow that, because the disease, or tendency to disease, 
has been removed by a medicine, that medicine ought to be continued habitually. 
The return of the original indisposition might thus be prevented ; but a new 
one would be sure to arise in its ·stead. 

Mineral waters of any considerable strength are medicines just as properly, as 
any prepared in the druggists labaratory; and their indiscriminate use will 
ultimately produce no better results, than could be expected to follow a sys
tematic consmp.ption of the contents of a drugstore. 

603. While this is true of magnesian waters, the same cannot be 
maintained with reference to ·those impregnated (as the waters of 
our bored wells generally are)· with carbonate of lime. Experi
ence has conclusively proven, that persons habituated to the use of 
waters containing a moderate amount of carbonate of lime, do 
not necessarily sustain any injury therefrom; although their tend
ency to certain classes of diseases, not so prevalent in adjoining 
freestone regions, may be increased. · · 

It is quite probable, that a certain small amount of lime, such as spring 
waters usually contain, is quite beneficial, as furnishing an important ingredient 
to the animal- economy. While, therefore, excessive limyness of water in daily 
use, may prove injurious, and has been known to do so in pumerous cases, the 
amount of lime ·usually contained in the bored wells of the prairie region and 
the Flatwoods, cannot be considered as necessa1·ily unhealthy; though to be sure, 
they may be to some constitutions, and to those not accustomed to their use. 

604:. It must be recollected, that the W!!-ter of wells bored in the western 
portion of the Flatwoods, and iri the. hilly region adj.ojning, may become magne
sian in consequence of its passage through, or long standing in, the black clays 
of . the Lignitic (Flatwoods) formation, which there overlies the limestone strata. 
If the taste, or effects on health, should induce any suspicion ofthis being the 
case, the following simple test may be applied: boil the water in a perfectly 
clean kettle, for at least an hour ; after cooling, pour it out into a clear and clean 
tumbler,· cover it over, and leave it to settle until it becomes perfectly clear and 
free from floating particles. This may sometimes require a whole day; when 
it is clear, dip out half a teaspoonful with a clean silver spoon, and let 'the water 
so 'taken evaporate in the spoon, in a place free from dust. It may be set on 
the stove, but ought not to be made to boil violently. · If afterwards any con- . 
sidetable amount of salt (in the shape of a white dust) -is found in the spoon, 
the water ought to be s:ubmitted to a chemist.* If, on the other hand, only a 
slight general tarnish remains in the spoon, it will usually be safe to use the water. 

6051 What has been said above concerning themineral or magnesian wells· of 
the Hilly Flatwoods region, holds good also, of course, in regard to the natural 
mineral .springs, which are not uncommon in the same region, and become very 
abundant in W. Calhoun, and some parts of Choctaw and Winston counties. 
There, .strata of sand, and black sandy clay, which frequently replace the heavy 
Flatwoods clays, or alternate with them, give rise to numerous springs, which 
are mostly more or less mineral. Their most usual character is that of magne
sian chalybeates, often with sulplmretted hyd'J"ogen. Fox· some further particulars 
regarding these waters, see "Waters of the Yellow Loam Region (,Y669, ff.). 

*Any specimen of ·water sent to the State Geologist a.t Oxford, free of freight 
or other charges ·will be examined, and-the result communicated to the owner, 
free of charge. 
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6Q52 It is not unfrequently the case, that by judiciously selecting the site for

=a well on those ridges whose upper portion consists of sand, water may be

-obtained without touching the "black dirt!" This can yery commonly be done

in the heads of hollows, at, or little above the point where the three slopes meet.

At all events, however, it is advisable to use cisterns rather than the natural

-water of the Hilly Flatwoods Kegion, whenever it possesses any considerable

ttaste of mineral matters.

THE YELLOW LOAM REGION.

<â‚¬ojmpbising North-west Tippah, Marshall, the greater part of DeSoto,

East Panola, Lafayette, West Calhoun, Yallabxjsha, part of East

Tallahatchie, East Carroll, Choctaw, East Holmes, North-east Yazoo,

North Madison, Attala, Leake, Winston, Neshoba, part of Kemper,

Lauderdale, Newton, (greater part) and North-east corner of Scott.

606. I embrace under this head, for the present, all that portion

of the State lying between the Mississippi Bottom on the West,

the Flatwoods Region on the East, and N. of the territory of the

marine calcareous Tertiary (1192 to 229â€”see mapX; which em-

braces the counties above named.

Of course the soils on this large territory are very numerous and variable,

^tnd there is in most cases no sharp line of demarkation from the adjoining

â€¢districts. Until, however, a greater number of soils from the several portions

of this territory shall have been analyzed, it will serve no practical purpose to

subdivide it into minor groups.

The general characteristics of its soils may be thus defined:

that those of the better class of uplands are formed by a yellow

or brownish-yellow loam (1F332, ff.), varying greatly in thickness,

from a few inches to as much as 20 ieet, but averaging about 3

feet, which forms generally a light soil, and is underlaid by either

loose sand, or red hardpan of the Orange Sand formation (T6 to

77); while on the poorer uplands, the loam is very thin or entirely

rabsent, and some of the materials of the Orange Sand, or their

intermixture with the yellow loam, form a sandy soil which, though

at times quite productive at first, wears out very rapidly.

607*. The former soils are timbered, essentially, with Spanish

(" Red "), Bed (" Black ") and large, sturdy Post Oak, and Hickory,

to which, especially in cases both of unusual heaviness, and light-

ness, the Black Jack Oak is very generally added. In the rich

ihill soils, and very commonly on the slopes, and near the bottoms,

?the. true Black Oak, or Quercitron Oak, is also common.

'607.3' The Scarlet (" Spanish") Oak is found among these commonly occur-

->rmg trees, everywhere more or less; its prevalence, however, is considered an

(Unfavorable symptom as regards the fertility of the soilâ€”it belongs more partic-

>u4arly to the poorer class of the "Yellow Loam Soils," merging towards the

*"PiaeHill" and "Black Jack Ridge" soils of North Mississippi, which are

â€¢characterized in general as above stated, by their sandiness, and as concerns

tkeir growth, by Post Oak, Black Jack and Short-leaf Pine, among which the

-Spanish ("Bed") and Scarlet ^Spanish") Oak appear scatteringly, and of lank
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6052 It is not unfrequently the· case, that by judiciously selecting the site f6r 
::a well on those ridges whose upper portion consists of sand, water may be 
-obtained without touching the "black dirt." This .can very commonly be done 
·in the heads of hollows, at, or little above the point where the three slopes meet . 
.At all events, however, it is advisable to use cisterns. rather than the natural 
water of the · Hilly Flatwoods Region, whenever it possesses any considerable 
\taste of mineral matters. 

THE YELLOW I.JOAM REGION . 

.CoMPRISING NoRTH-WEST TIPPAH, MARSHALL, THE GREATER PART oF DESoTo, 
EAST PANOLA, LAFAYETTE, WEST CALHOUN, YALLABUSHA, PART OF EAST 
TALLAHATCHIE, EAST CARROLL, CHocTAW, E.AsT HoLMES, NoRTH-EAST YAZoo, 
NoRTH MAmsoN, ATTALA; LEAKE, WINSTON, NEsHOBA, PART OF KEMPER, 
LAUDERDALE, NEWTON, (GREATER PART) AND NoRTH-EAST coRNER OF ScoTT. 

606. I embrace under this head, for the present, all that portion 
,.of the State lying between the Mississippi Bottom on the West, 
the Flatwoods Region 011 the East, and N. of the territory of the 
marine· calcareous Tertiary (,-192 to 229-~see map)~ ; which em-
1braces the counties above named. 

Of course the soils on this large territory are·very numerous and variable, 
and there is in most cases no sharp line of demarkation from the adjoining 
-districts. Until, howevet, a greater number of soils from the several portions 
~f this territory shall have been analyzed, it will serve no practical purpose to 
subdivide it into minor groups. ·. . 

The gen'eral characteristics of its soils may be tb,us defined: 
that those of the better chtss . of uplands are formed by a yellow 
.or brownish-yellow loam (,-332, :ff.), varying greatly in thickne8s, 
from a few inches to as much as 20 Jee~, but averaging about 3 
feet, which forms generally a light soil, and is underlaid by either 
\loose sand, or red hardpan of the Orange Sand formation ('6 to 
17) ; while on the poorer uplands, the loam is very thin or entirely 
:absent, and some of the materials ·of the Orange Sand, or their 
intermixture with the yellow loam, form a sandy soil which, though 
at times .quite productiYe at first, wears out very rapidly. 

607 1 • The .former soils are timbered, essentially, with Spanish 
("Red"), Red (" Blaclc ")and large, sturdy Post Oak, and Hickory, 
to which, especially in cases both of unusual heavines~, nnd light
ness, the Black Jack Oak is very generally added. In the rich 
!hill soils, and very commonly on the slopes, and near the bottoms, 
;the. true Black Oak, or Querci tron Oak, is also common. 

r607 .2, The Scarlet (" Spanish") Oak is found among these commonly occur
.rmg trees; everywhere more or less ; its prevalence, however, is considered an· 
.unfavorable symptom as regards the fertility of the soil-it belongs more partic
.u{a.rly to the poorer class of the ''Yellow Loam Soils," merging towards the 
•" Pme Hill" and " Black Jack Ridge " soils of North Mississippi, which are 
.characterized in general as above state~, by their sandiness, and ,as concerns 
'their growth, by Post Oak, Black Jack and Short-leaf Pine, among which the 
:Spani<!lh ("Red") and Scarlet ("Spanish") Oak appear scatteringly, and of-lank 
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â€¢or scrubby growth; while Hickory is absent or present only in small trees, and

Black and Red ("Black") Oak are wanting. Moreover, the Chestnut tree,

though not abundant in individuals, is a very constant inhabitant of the poorer

â€¢class of ridge soils of N. Mississippi.

608. We find of course, all degrees of transition from one extreme

â€¢of the soils above mentioned to the other, and it would be futile as

well as useless to attempt to define and distinguish them strictly.

For these transitions are essentially incident to the manner in

which these soils were formed, since, when the loam was carried

over, and deposited on the Orange Sand strata, its lower portions

would unavoidably become mixed, to some extent, with the loosened

materials of the latter. We find, therefore, in examining a profile

where (as in road washes) the loam and Orange Sand are exposed

together, that near the line of junction, for a foot or eighteen

inches, we have a very sandy loam or clayey sand, corresponding

exactly to the Pine and Black Jack ridge soils, while higher up,

there is less sand, and when thicker than two feet, the loam appears

nearly of uniform character thence upwards.

"While, therefore, it is convenient to keep in mind these two, as the principal

types of soil, for convenience of comparison and description, it will, in many

cases, be entirely optional with the observer, to which of the two classes his

particular soil shall be counted as belonging.

609. It is very essential, however, in judging of the position of any of these

soils in the scale of comparison, to take into account not only the kind (species)

of the trees, but also their mode of growth. The Black Jack and Post Oak*

especially, as species, belong to the poorest as well as the richest upland soils,

both of this region, and of Mississippi generally; and the Spanish (" Bed")

Oak, while its range as to quality of soil is generally less than that of the other

two, would cause even a greater number of mistakes, if relied on as a species to

indicate any particular quality of soil; not only on account of its wide distribu-

tion, but, also, because of the greater difficulty of distinguishing from one another

the different forms it assumes on the several kinds of soil.

610. A good sized Post Oak of sturdy, thick-set growth, with stout, crooked

branches, which decrease rapidly in thickness, and with a douse well shaped

top, will never be found on a poor or easily exhausted soil. But let it be small

and scrubby, with numerous small branches, and a long tattered top; ox its

trunks tall, thin and tapering, with long, rod-shaped branches, themselves ofte*

<50vered with stout foliage; and an open, irregular, or tattered top, or muck

â€¢elongated (in the shape of a long; Pecan nut): and little is to be expected of the>

natural resources of the soil.

611. With the Black Jack Oak, the characteristics are somewhat different.

The short and knotty Black Jack, whose trunks will sometimes scarcely yield

a straight piece long enough for a fence-post, and generally places the purchaser

of cord-wood under a great disadvantage; which possesses short and very

crooked branches, and a tattered, open top, is the characteristic tree of the poor

sandy Black Jack ridges; and when very small besides, it denotes the very

poorest soil. Dense rounded tops, with rather low, but straight trunks, belong

to the heavy prairie soils of the cretaceous formation (Monroe, Chickasaw), and

on the other hand, to the fertile, but extremely sandy ridge soils of S. Noxubee,

Kemper, Lauderdale and Jasper, while on the fertile yellow loam soils of North

Marshall, Holmes, Madison, etc., the Black Jack forms large, well shaped,

spreading trees, sometimes fifty feet and more in length, with trunks compara-

tively straightâ€”or at least, not whimsically knotty like those of the Pine Hills;

^Râ€”19
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-or scrubby growth; while Hickory is absent or present only in small trees, and 
Black · and Red ("Black") Oak are wanting. Moreover, the Chestnut tree, 
-though not abundant in individuals, is a. very constant inhabitant of the poorer 
·class of ridge soils of N. Mississippi. 

tHIS. ·We find of course, all degrees of transition from one extreme 
-of the soils above mentioned to the other, and it would be futile as 
well as useless to attempt to define and distinguish them strictly. 
For these transitions are essentially incident to the manner in 
which these soils were formed, since, when the loam was carried 
-over, and deposited on the Orange Sand strata, its lower portions 
would unavoidably become mixed: to some extent, with the loosened 
materials of the latter. W c find, therefore, in examining a profile 
where (as in road washes) the loam and Orange Sand are exposed 

· together, that near the line of junction, for a foot or eighteen 
inches, we have a very sandy loam or clayey sand, corresponding 
exactly to the Pine and Black Jack ddge soils, while higher up, 
there is less sand, and when thicker than two feet, the loa!D appears 
nearly of uniform character thence upwards. 

While, therefore, it is convenient to keep in mind these two, as the principal 
iypes of soil, for convenience of comparison and description, it will, in many 
-caSes, be entirely optional with the observer, to which of the two classes his 

. particular soil shall be counted as belonging. 
609. It is very essential, however, in judging of the position of any of these 

soils in the scale of comparison, to take into account not only the kind (species) 
of the trees, but also their mode of growth. The Black Jack and Post Oakl 
especially, as species, belong to the poorest as well as the richest upland soils, 
both of this region, and of Mississippi generally ; and the Spanish ("Red") 
Oak, while its range as to quality of soil is generally less than that of the other 
two, would cause even a greater number of mistakes, if relied on as a species to 
indicate any particular quality of soil ; not only on account of its wide distribu
tion, but, also, because of the greater difficulty of distinguishing from one another 
the different forms it assumes on the several kinds of soil. 

610. A good sized Post Oak of sturdy, thick-set growth, "frith stont, ·crooked 
branches, which decrease rapidly in thickness, and with a dense well sh~ped. 
top, will never be found on a poor or easily exhausted soil. But let it .be small 
and scrubby, with DUIIlerous small branches, and a long tattered top; or itl 
u.tlnks·tall; thin a~d tapering, with long, rod-shaped branches, themselVes ·oftea 
rovered with stout foliage ; an~ an open, irregular, or tattered top, or mucla 
.elongated (in the shape ofa.long'Pecan nut): and little is ·to be expected of th~ 
natural resources of the ·soil. 

611. With the Black' Jack Oak, the characteristics are somewh&t different. 
Th'e short and knotty Black Jack, whose trunks will soliletimes scarcely yield 

.~straight piece long enough for a fence-post, and generally places the purchaser 
-<>f cord-wood under a great disadvantage; which possesses short and very 
.crooked branches; and a tattered, open top, is the characteristic ~ree of the poor 
sandy Black Jack ridges; and when very small besides, it denotes the very 
poorest soil. Dense rounded tops, with rather low, but straight trunks, belong 
to the heavy prairie soils of the cretaceous formation (Monroe, Chickasaw), and 
on the other hand, to the fertile, but extremely sandy ridge soils of S. Noxubee, 
Kemper, Lauderdale and Jasper, while on the fertile yellow lQam soils of North 
Marshall, Holmes, Madison, etc., the Black Jack forms large, well shaped, 

. spreading trees, sometimes fifty feet and more in length, with trunks compara
.tively straight-or at least, not whimsically knotty like those of the Pine Hills; 

,R-19 
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but generally leaning over to one side with a regular curve, and without strag-

gling branches on the trunk below the top.

There are probably few trees, which, like the Black Jack, can

"flourish on such extreme oppositesof soil (!347?); and it would be

highly interesting to ascertain, by comparative analyses, what is

the peculiarity of the soil by which the tree is guided in its selection.

612. As for the Spanish (" Red") Oak, it does not frequent soils

of any extreme character, either physical (as to lightness or heavi-

ness) or chemical.

Soils where this tree prevails, are generally easily tilled, yet not liable to>

suffer from drouth. But as to their quality, a great deal depends upon the size

and form of the tree. If it be rather stout; if the main branches grow out at

a large angle (more or less square) so as to form a rounded top, closed onall sides,,

the soil is sure to be a strong one. But if the trunk is lank, slender, and of a

whitish hue; forking into straight slender branches tending upwards, somewhat

in the shape of a broom, and presenting a tattered top which is open below

little can be expected of the soil.

613. Very nearly the same applies to the true Bed, and Black

Oak proper, which are not distinguished in Mississippi, but are-

both usually comprehended under the title of Black Oak. The

White Oak proper, when of a sturdy growth, with a rounded topr

belongs to the best of "hommock" soils; but it is not a safe mark

to judge by, when it is a lank and tall growth, with a very long top.

614 I have thus briefly characterised these, the principal forest trees of the

Yellow Loam Kegion, for convenient reference in the special description of its agri-

cultural features. It is necessary, of course, to exercise judgment in the applica-

tion of the rules given above, which are the result of personal study, as well as?

in a great measure, the expression of experience afloat among the people, which,,

when reduced to a system (as no doubt can be done by careful investigation)

will be of the last importance in the selections of lands, and might render analy-

sis almost unnecessary (IT372).

615. It is not only the mode of growth, but also, and very essentially, the size-

of the trees which requires to be taken into consideration, in order to come to

a correct conclusion concerning the fertility and peculiarity of the soil. It is

with these several types of one and the same kind of tree, as it is with many

separate speciesâ€”as for instance, with the Pines. By common consent, we gen-

erally consider the presence of Pine among the Oak growth, as a sign of a soil

inferior to that which bears the Oak alone; and yet, there is no surer sigo

of a good soil in many of the bottoms of S. Mississippi, than the presence of

huge Pines even among the Sweet Gum, Poplar, Mulberry, and bottom Oaks.

Nor is it to be expected, that in any region all the trees of one species should

exhibit the same type of growth. The soil of the hillsides will differ somewhat

from that of the hilltops; and moreover, where the growth is crowded, the

peculiarities of form may be lost or ill defined. It is the type of well developed

trees which must be noticed, rather than of the majority of a crowded growth.

616. Table lands of N. Maeshall and N. W. Tippah.â€”The-

lands known as the Marshall Table-lands are among the most fertile-

uplands of the State, and are found to be particularly suited to the-

culture of cotton. I have not a^ yet made a detailed examination*

of tbis region, and can only give generalities concerning it.â€”The

face of the country (on lower Wolf River and the northern heads

of Cold Water) is gently undulating, generally so as to be in little-

danger of having the soil washed away, provided the process of
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btit generally leaning over to one side with a regular curve, and without strag-
gling branches on·the-trunk below the top. -

There are probably few trees, which, like the Black Jack, can 
~flourish on such extreme opposites of soil (,34 7~); and it would be 
highly interesting to ascertain, by comparati"fe analyses, what is 
the peculiarity of the soil by which the tree is guided in its selection. 

612. As for the Spanish(" Red") Oak, it does not frequent soils 
of any extreme character, either physical (as to lightness or heavi
ness) or chemical. 

Soils where this tree prevails, are generally easily tilled, yet not liable to. 
suffer from drouth. But as to their quality, a great deal depends upon the size 
and form of the tree. -If it be rather stout; if the main branches growout at 
a large angle (more or less square) so as to form a rounded top, closed on all sides, 
the soil is sure to be a strong one. But if the trunk is lank, slender,- and of a 
whitish hue; forking into straight slender branches tending :upwards, somewhat 
in the shape of a broom, arid presenting a tattered top which is open below :. 
little can be expected of the soil. 

613. Very nearly the same applies to the true Red, and Black 
Oak proper, which are -not distinguished in Mississippi, but are· 
both usually comprehended under the title of Black Oak. The
White Oak proper, when ef a sturdy growth, with a rounded topr
belongs to the best of "hommock" soils; but it is not a safe mark 
to judge by, when it is a lank and tall growth, with a very long top. 

614. I have thus brie:fiy characterised these, the principal forest trees of the 
Yellow Loam Region1 for convenient reference in the special description of its agri
cultural features. It is necessary, of .course, to exercise judgment iu the applica
tion of the rules given above, which are the result of personal study, as well as~ 
in a great measure, the expression of experience afloat among the people, which, 
when reduced to a system (as no doubt can be done by careful investigation) 
will be of the last importance in the selections of lands, and might render analy-
sis almost unnecessary ('IT 372). . . · 

615. It is not only the mode of growth, but also, and very essentially, the size
of the trees which requires to be taken into consideration, in order to come to
a eorrect conclusion concerning the fertility and peculiarity of the soil. It. is 
with these several types of one an\1. the same kind of tree, as it is with many 
separate species-as for instance, witP, the Pines. By common consent, we gen
ilra.lly consider the presence of Pine among the Oak growth, as a sign of a soil 
inferior to that which bears the Oak alone; and yet, there is no surer sign 
of a good soil in many of the bottoms of S. Mississippi, than the presence of 
huge Pines even among the Sweet Gum, Poplar, Mulbe~:ry, and bottom Oaks. 

Nor is it to be expected, that in any region all the trees of one species should 
exhibit the same type of growth. The soil of the hillsides will differ somewhat 
from that of the hilltops ; and moreover, where the growth is crowded, the 
peculiarities of form may be lost or ill defined. It is the type of well developed 
trees which must be noticed, rather than of the majority of a crowded growth. 

616. TABLE LANDs oF N. MARSHALL AND N. W. TIPP-<lH.- The· 
lands known as the Marshall Table-lands are among the most fertile
uplands of the State, and are found to be particularly suited t() the 
culture of cotton. I have not a,S yet made a detailed examination 
of this region, and can only giv·e generalities concerning it.-··The 
face of the country (on lower Wolf River and the northern heads 
of Cold Water) is gently undulating, generally so as to be in little 
danger of having the soil washed away, provided the process or· 
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tl circling" be moderately well executed. The soil is formed of a

brown loam, which overlies the Orange Sand strataâ€”the loam is

generally from six to eight feet in thickness, but sometimes more.

The material is, on the whole, rather heavier than that of the yellow

loam lands of S. Marshall and Lafayette, and also of darker color

â€”greatly resembling, in these respects, the brown loam of the

Southern River Counties (T687)â€”to which, also, it approaches

closely in composition.â€”The timber consists essentially of Oaks and

Hickory; the Post is perhaps the most prevalent tree, which is

accompanied on the more clayey belts, by the Black Jack, on the

lighter soils, more prevalently by the Spanish ("jRed"), the true

Red, and Black Oak. The sturdy and vigorous growth of the Post

Oak, and the corresponding characteristic forms of the other

trees, denoting a soil of great fertility, are very strikingly devel-

oped here.

617. The soil proper, as at present existing, is not generally rich in

vegetable matter, and often differs but little in aspect from the subsoil found at

two to three feet; but we commonly find to the depth of ten to. twelve inches

from the surface, a soil which differs from the lower layers in being more mellow

in cultivation, and having a shade of chocolate or "mulatto" color added to the

reddish brown of the subsoil. The following analyses of soil and subsoil of this

region, refer to specimens furnished by Judge A. M. Clayton, from his planta-

tion near Lamar, and were considered by. him fair specimens of the soil of the

slopes of the dividing ridge between the waters of Cold Water and Wolf Kivers*

618. No. 216. Soil of Marshall County Table-lands; from Judge A. M.

Clayton's plantation S. 30, T. 2, E. 1 W., near Lamar, Marshall county. From

a level tract below the summit ridge:

Depth: Ten inches.

Vegetation: Hickory, Black Jack and Post Oak, mingled with some Sweet

Gum and an occasional Spanish Oak.

A mellow soil, of a "mulatto" tint. Saturated with moisture at 62.4 deg.

Fahr., it lost 6.842 per cent water at 400 deg.; dried at which temperature it

consisted of:

Insoluble Matter 83.347

Potash 0.549

Soda 0.082

Lime 0.245

Magnesia 0.479

Brown Oxide of Manganese 0.760

Peroxide of Iron 4.798

Alumina 6.282

Phosphoric Acid 0.068

Sulphuric Acid 0.062

Water and Organic Matter 4.195

100.033

619. No. 235. Subsoil op Marshall County Table-lands; from Judge Ao.

M. Clayton's plantation, S. 30, T. 2, E. 1 W., near Lamar, Marshall county:

Depth: Ten to twenty inches.

Vegetation: Same as the preceding.

A pretty solid, yellowish-brown loam. Saturated with moisture at 62.4 deg.

Fahr., it lost 7.423 per cent, of water at 400 deg. Fahr.; dried at which temper-

ature, it consisted of:
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"circling" be moderately well executed. The soil is formed of a 
brown loam, which overlies the Orange Sand strata-the loam is 
generally from six to eight feet in thickness, but sometimes more. 
The material is, on the whole, rather heavier than that of the yellow 
loam lands of S. Marshall and Lafayette, and also of darker color 
-greatly resembling, in these respects, the brown loam of the 
Southern River Counties (,687)-to which, also, it approaches 
closely in composition.-The timber consists essential.lyof Oaks and 
Hickory ; the Post is perhaps the most prevalent tree, which is 
accompanied on the more clayey belts, by the Black Jack, on the 
lighter soils, more prevalently by the Spanish ("Red"), the true 
Red, and Black Oak. The sturdy and vigorous growth of the Post 
Oak, and the corresponding characteristic forms of the other
trees, denqting a soil of great fertility, are very strikingly devel-
oped here. · · 

· 617. The soil proper, as at present existing, is· not generally rich · in 
vegetable matter, and often differs but little in aspect from the subsoil found at 

_ two to three feet ; but we commonly find, to the depth of ten to. twelve inches 
from the surface, a soil which differs from the lower layers in being more mellow 
in cultivation, and having a shade of chocolate or "mulatto" color add,ed to the 
reddish brown of the subsoil. The following analyses of soil and subsoil of this 
region, refer to specimens furnished by Judge A. :M. Clayton, from his planta

. tion near Lamar, and were considered by. him fair specimens of the soil of the 
slopes of the dividing ridge between the waters of Cold Water an~ Wolf Rivers .. 

618. No. 216. SoiL OF MARSHALL CouNTY TABLE-LANDS; from Judge A.M. 
Clayton's plantationS. 30, T. 2, R. 1 W., near Lamar, Marshall county. From. 
a. level tract below the summit ridge : 

1Jepth : Ten inches. · · 
Vegetation: Hickory, Black Jack and Post Oak, mingled with some Sweet 

Gum and an occasional Spanish Oak. 
A mellow soil, of a "mulatto" tint. Sattirated with moisture at 62.4 deg. 

Fahr., it lost 6.842 per cent water at 400 deg.; dried at which temperature it 
consisted of: 

Insoluble Matter ..........•..•..••.•.•..•..•... 83.347 
Potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.549 
Soda. •.••....•..........•.........•••...•••..• 0.082 
Lime .........................................• 0.245 
Magnesia.. • . • • . . • • •.• . • • • . . . . . . . . . . . • • . • . • . . • • • . 0.479 
Brown Oxide of Manganese ••.................... 0.760 
Peroxide of Iron. . • . . . • . • . • . . . . . • . . . . . • . • • • • • • . 4. 798 
Alumina. • . . • . . . • . . . • . . . . • • • . • . • . . . • • . . • • . • • . . 6.282 
Phosphoric Acid. • • . . . • • • • . • . • . . • • . . . • • . . . . . . • • • 0.068 
Sulphuric Acid ..•••..•.•..•.....•.•••.....••.• 0.062 
Water_and Organic Matter .......•...••...•..•..• 4.195 

100.033 
619. No. 235. SunsorL oF :MARSHALL CouNTY TABLE-LANDs ; from Judge A~ 

ll. Clayton's plantation, S. 30, T. 2, R. 1 W., near Lamar, Marshall county: 
1Jepth : . Ten to twenty inches. 
Vegetation: Same as the preceding. 
A pretty solid, yellowish-brown loam. Satumted with moisture at 62.4 deg. 

Fahr., it lost 7.423 per cent. of water at 400 deg. Fahr.; dried at which temper~ -
ature, it consisted of: · 
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Insoluble Matter (as above) 83.993

Potash; 0.700

Soda ~. 0.049

Lime 0.139

Magnesia. 0.579

Brown Oxide of Manganese 0.332

Peroxide of Iron 3.862

Alumina 7,279

Phosphoric Acid . 0.236

Sulphuric Acid 0.054

Organic Matter and Water 2.716

100.399

620. The analyses show the important fact, that the subsoil of the Mar-

shall table-lands is, generally speaking, richer in the most important nutritive

ingredients of the plants (Potash and Phosphoric Acid, also Magnesia), than

the surface soil, and that those which are deficient in the subsoil as compared

with the surface soil (Soda, Lime, and Sulphuric Acid) are those most readily

supplied by artificial means. The determination of the absorbing power for

moisture shows, moreover, that no important change will be effected in this

respect, by bringing the subsoil to the surfaceâ€”which, by exposure and tillage,

soon becomes equally mellow with the present surface soil. Deep plowing and

subsoiiing, in the sense of turning up the subsoil (IT503, ff.), is therefore clearly

indicated as the means of bringing into action, the great native fertility of this

soil; in addition to which, the use of lime, both as a stimulant and nutritive

ingredient, is to be primarily recommended. In view of the deficiency of Soda,

in both the surface soil and subsoil, an addition of common salt to any manure

used, would be found useful; and plaster (gypsum) would greatly benefit the

soil, not only as a stimulant, of which the subsoil stands in need, but also as

supplying two important ingredients in which, otherwise, the soil is somewhat

deficient.

621. It is important to observe that, as a convenient source of lime, the marl

(1118, ff; 141), and limestone (1T91, ff.), region of Tishomingo is very accessible

by Railroad to this section of the country.

The nearest marl deposit on the railroad, with which I am acquainted, occurs

near Chawalla Station on the M. & C. R. R. It is probable,, however, that

deposits of blue marls and glauconitic limestones, occur near at hand, on Muddy

Creek, and Hatchie, in Tennessee. The marl at Chawalla (H"141), is of the

Rotten Limestone character, yellowish and clayey; a specimen yielded on

analysis, twenty-one per cent, of carbonate of lime; but it is likely that marls

richer in lime than the one analyzed, and which would pay better for transport-

ation, may be found between Chawalla and Farmington. If the impure green-

sandy limestone of the Ripley Group (1T150, ff.), should appear anywhere on

Hatchie or Muddy Creek, near the railroad, it might pay well to burn it into

lime for agricultural purposes.

Further east, near the Mississippi line, and in particular where the railroad

crosses Bear Creek, the gray limestone of the Carboniferous formation is found

(Tf82); which if burnt, on account, of its greater purity, might pay better for

transportation, notwithstanding the greater distance from the point where it is

to be employed.

622. The Table-land soils of North-West Tippah, such as they

are found north of Salem, do not differ much, apparently, from

those of Marshall; in their growth, the Spanish (" Red "), true Red,

and Black Oak are rather more prevalent, alongside of the Post

Oak, than is the case on the soils analyzed, where the Black Jack

is very abundant; the coloÂ»of the loam, also, inclines less towards
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Insoluble Matter (as above) .••.•.••••••••••.••••. 8,3.993 
Potash. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 0 .. 700' 
Soda. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 0~04'9 
Lime-. .... , ............. ~ . . . . . . . . . . . . . . . . . . . . . . 0.139 
Magnesia .. ............................ ; . . . . . . . . 0.57·8 
Brown Oxide of Manganese. . . . . . • . . . . . . . • . . . • • • • 0.332 
Peroxide of Iron. • . . . • . . . . • . . • . • • . . • • • • . • . • • . . • 3.862 
Alumina . .......................... ·. . . . . . . . . . . • 7 .. 279 
Phosphoric Acid ............•..•.....••.•. -. . • . . . • 0.236 
Sulphuric Acid.. . . . . . • . • • . . . • . . • • . . . • . . . . . • . • . . 0.054 
Organic Matter and Water. . . • . . . . . . . . . . . . . . . . . • • 2.716 

100.399 
620. The analyses show the important fact, that the subsoil of the Mar

shall table-lands is, generally speaking, richer in the most important nutritive 
ingredients of the plants (Potash and :Phosphoric Acid, also Magnesia), than 
the surface soil, and that those whi~h are deficient in the subsoil as compared 
with the surface soil (Soda, Lime, and Sulphuric Acid) are those most readily 
supplied by artificial means. The determination· of the absorbing power for 
moisture shows, moreover, that no important change will be ·effected in this 
respect, by bringing the subsoil to the surface-which, by exposure and tillage, 
soon becomes equally mellow with the present surface s9iL Deep plowing·and 
subsoiling, in the sense of turning up the subsoil (~503, :If.), is therefor_e clearly 
indicated as the means of bringing into action, the great native fertility of this 
soil; in addition to which, the use of lime, both as a stimulant and nutritive 
ingredient, is to be primariiy recommended. In view of the deficiency of Soda, 
in both the surface soil and subsoil, an addition of common salt to any manure 
used, would be found useful; · and plaster (gypsum) would greatly benefit the 
soil, not only as a stimulant, of which the subsoil stands in need, but also as 
supplying two important ingredients in which, otherwise, the soil is somewhat 
ooiicient. 

621. It is important to observe that, as a convenient source of lime, the marl 
("'f118, ff; 141), a.nd limestone (~91, ff.), region of Tishomingo is very accessible 
by Railroad to this section of the country. 

The nearest marl deposit on the railroad, with which I am acquainted, occurs 
»ear Chawalla Station on the M. & C. R. R. It is probable, liowever, tha.t 
fleposits of blue marls and glauconitic limestones, occur near at hand, on Muddy 
Creek, and Hatchie, in Tennessee. The marl at Chawalla (~141), is of the 
:Rotten Limestone character, yellowish and clayey ; a. specimen yielded on 
analysis, twenty-one per cent. of carbonate of lime; but it is likely that marls 
l'icher in lime than the one analyzed, and whiCh would pay better for transport
ation, may be found between Chawalla and Farmington. If the impure green
sandy limestone of the Ripley Group (~150, ff.), should appear anywhere ol1 
Hatchie or Muddy Creek, near the railroad, it might pay well to burn it into 
lime for agricultural purposes. 

Further east, near the Mississippi line, and in particular where the railroad 
erosses Bear Creek, the gray limestone of the Carboniferous formation is found 
(~82); which if burnt, on account .of its greater purity, might pay better for 
transportation, notwithstanding the greater distance from the point where it is 
to be employed. 

622. The Table-land soils of North-West Tippah, such as they 
are found north of Salem, do not differ much, apparently, from 
those of Marshall; in their growth, the Spanish ("Red"), true Red, 
and Black Oak are rather more prevalent, alongside of the Post 
0ak, than is the case on the soils analyzed, where the Black Jack 
is ve1·y abundant; the colon. of the loam, also, inclines l~ss towards 
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brown than is the case further west, and the face of the country

gradually becomes more hilly as, after crossing Wolf River, near

Spring Hill we advance eastward.

In Marshall county the material underlying the surface loam is generally a

reddish hardpan (of the Orange Sand formation), which sometimes is impervious

enough even to give rise to springs, or at least, to retain the water in pools in

the beds of the streams, after they have ceased to flowâ€”as, unfortunately, they

very generally do during a large portion of the summer, in the "table-land"

region. As, however, we approach the dividing plateau between the waters of

Wolf Biver and Hatehie, in T. 1, E. 2 and 3 E., and the northern portion of T.

% of the same range, we find the strata underlying the loam to consist of loose,

white or yellowish sand, in consequence of which, the soil washes very badly,

though according to the inhabitants, it is "good enough as long as it will stay";

while still further east, on the waters of Muddy Creek, as well as southward,

the surface becomes more hilly and sandy and the soil inferior.â€”The streams of

this plateau land flow only a short time even after the heaviest rains, their water

being rapidly absorbed by the soil; though even here, a stray layer of clay

traversing the sand, will occasionally give rise to a spring. Wells require to be

sunk to considerable and inconvenient depths, in order to obtain a steady supply

of water during the summer; and stock water requires to be kept in artificial

ponds. The peculiar shallow, rounded form of the hollows in this region,

immediately recalls the same feature as occurring in the Pine Hills of South Mis-

sissippi under similar circumstances (1T77).

623. It is greatly to be regretted, that circling was not practiced at an earlier

date in this region; for large tracts, originally covered (though not to a great

depth) with an excellent soil, have already been irrecoverably lost to cultivation

by washing. When the surface loam has been penetrated, the latter process

goes on with fearful rapidity, and requires the most energetic measures to check

it Not only is the soil, and all that could possibly serve as a foundation for a

soil, carried away from the hills, but the materials thus removed cover over the

fertile branch bottoms, in company with a flood of sand, which renders them

baseless for all time to come.

The difficulty just mentioned, though rarely met with to the extent to which,

it is experienced here, is of very frequent occurrence in this State, in conse-

quence bf the great prevalence of loose sandy materials as the substratum of

the loams forming the soil and subsoil, and may as well find some discussion,in

this place; since it is especially in the "Yellow Loam Begion" that the inroads

-of the hillside washes are acquiring, more and more, an alarming importance,

not only to the cultivators of the soil, but also to many villages and county

seatg, which seem to haye been located very generally, by preference, upon sand

ridges, and not a few of which are in danger of going, in the most literal sense,

"down/hill".

624. "Circling" or " horizonMizing" the hill sides, in cultiva-

tion, is certainly the first necessity in the present condition of

things, and will dor a good deal towards preventing the commence-

ment of this evil. This is now becoming so universally known

and acknowledged that no one who neglects this necessary measure

of self-defence, can claim to be considered as obeying the dictates

of ordinary prudence and common sense.

Sufficient attention is not as yet paid, in general, to the careful and accurate

adjustment of the level, on which the success of the whole absolutely depends,

and without which, the very measure intended to remedy the evil, is most

calculated to bring it about.

625. No one can trust his eye alone to recognize the true level with even

moderate accuracy; and the common water level, at least, ought to be considered
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brown than is the case further west, and the face of the country 
gradually. becomes more hilly as, after crossing Wolf River, near 
Spring B.ill we advarlCe eastward. ' 

In MarshaJl county the material underlying the surface loam is generally· a, 
reddish hardpan (of the Orange Sand formation), whicb sometimes is impervious 
enough even to give rise to springs, or at least, to retain the water in pools in 
the beds of .the streams, after they have ceased to flow-as, unf()rtunately, they 
very generally do during a large portiop of .the summer, in the "table-land" 
region. As, however, we approach the dividing plateau between the waters of 
Wolf River and Hatchie, in T. 1, R. 2 and 3 E., and the northern portion ofT. 
~ of the same range, we find the strata underlying the loam to consist of loose, 
white or yellowish sand, in consequence of which, the soil washes very baaiy, 
though according to the inhabitants, it is "good enough as long as it will stay"; 
while still further east, on the waters of Muddy Creek, as· well as southward; 
the surface becomes more hilly and sandy and the soil inferior.-The streams of 
this _plateau land flow only a short time even after the heaviest rains, their water 
being rapidly absorbed by the soil; though even here, a stray layer of clay 
traversing the sand, will occasionally give rise to a spring. vV ells require to be 
sunk to considerable and inconvenient depths, in order to obtain a steady ·supply 
of water during the summer; and stock water requires to be kept iri. artificial 
ponds. The peculiar . shallow, rounded form of the hollows in this region, 
immediately recalls the same feature as occurring in the Pine Hills of South Mis
sissippi under similar circumstances ( '1[77) . . 

623. It is greatly to be regretted, that circling was not practiced at an earlier 
date in this region ; f9r large tracts, originally covered (though not to a great 
depth) with an excellent soil, have already been irrecoverably lost to cultivation 
by washing. When the surface loam has been penetrated, the latter process 
goes on with fearful rapidity, and requires the most energetic measures to check 
it. Not only is the soil, and all that could possibly serve as a foundation for a 
20il, carried away from the hills, but the materials thus removed cover over the 
fertile branch bottoms, in company with a flood of sand, which renders them 
\lieless for all thne to come. . . 

The difficulty-just mentioned, though rarely met with to the extent to which 
it is experienced here, is of very frequent occurrence in this State, in conse
quence of tl;ui great prevale:r;J.Ce of .loose sandy materials as the substratum of 
the loams forming the soil and subsoil, and may as well find some disc'!lssioq,in 
this place ; since it is especially in the " Yellow Loam Region" that the inroads 

·.(If the hillside washes are acquiring, more and more, an alarming importance, 
not only to the cul~ivators of the soil, but also to :tnany villages and county 

·seats, which seem to have been loct,~.ted very generally, by preference, vpon sand 
ridges, and not a few of which are in danger of going, in the most literal s~:p.s~, 
"down. hill". . 

624. " ·Circling" or " horizontalizing" the bill sides, in cultiva .. 
tion,is certainly the first necessity ln the present condition of 
things, and will do::;:t good deal towards preventing the commence
ment of this evil. This is now becoming so universally known 
and acknowledged that no one who neglects this necessarymeasure 
of self-defence, can claim to be considered as obeying the dictates 
.of ordinary prudence· and common sense. 

Sufficient attention is not as yet paid, in general, to the careful and accurate 
adjustment of the level, on which the success of the whole absolutely depends, 
and without which, the very measure intended to remedy the evil, is most 
calculated to bring it about. 

625. No one can trust his eye alone to recognize the true level with even 
moderate accuracy ; and the common water level, at leasi; ougb.t to be considered 
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as indipensable an instrument on every upland plantation, as the steelyards

which serve to weigh the crop. It should be found, ready made, in every

country store and tinshopâ€”it need not cost more than half a dollar, glass tubes

and all. But the planter may in case of need make one himself at any time,

from a piece of cane, or the tube of an elder, fitted at each end with a small

medicine bottle, such as may be obtained at any drugstoreâ€”the bottom being

cracked off and the bottle connected, neck downwards, with the horizontal tube,

by means of a smaller tube (of cane or elder) which can readily be made to fit

both the neck of the bottle and a hole bored into the side of the main piece; the

tubes ought to be as wide as possible, but the glass tubes or bottles should not

exceed, for convenient use, half an inch in width; and the horizontal tube ought

not to be shorter than twelve inchesâ€”two feet is the desirable length. The

facility of sighting over the top of the water in both ends, is much increased to

an inexperienced eye, by coloring it in some wayâ€”with logwood, indigo, Poke-

berry, Blood-root or the like. And it must be recollected, that the points sighted

â€”which should not be at excessive distances, especially when the instrument is

shortâ€”are on a level, not with the foot of the stick on which the instrument is

supported, but with the surface of the water, or the eye of the observer while

sighting; and that, therefore, the height of the latter above ground must be

measured downwards from the point sighted on a pole at the other end, in order

to obtain the point on the ground corresponding to the foot of the instrument.

Moreover, if the surface is at all irregular, a single level taken at the middle of

the slope is not enough to insure the plow-hands keeping " on a line" with it at

any distance; but several of these level lines ought to be seen and marked off,

once for all, if possible.

626. Hillside "horizontalizing", however, is not of itself an

effectual remedy, unless accompanied by deep plowing, not only in

making the furrows between the rows, but in the entire process of

tillage.

Unless this is done, so as to render the soil capable of absorbing rapidly a

large amount of water, the latter is sure (unless indeed the soil be extremely

porous of itself) to accumulate on the surface in the furrows, in heavy rains, to

such an extent as to break through at some weak point, from which, thereafter,

the washes will extend so much the more rapidly, as the process of horizontalizing

itself'^bs made the collection of the water in channels easier. And the same

double inconvenience, precisely, always results from imperfect leveling of the

furrows, as any one who will observe the point can convince himself.

Deep plowing, therefore, while advisable almost everywhere as a matter of

general policy, is doubly useful in lands subject to washing. And when, in

addition, analysis has demonstrated (as in the case of the " Table-lands") that

the richest portion of the soil still lies untouched beneath the present range of

the plowshare, inducements enough, it would seem, are offered to planters for

the final abandonment of the profitless, and in the case of hilly lands, positively

suicidal system of shallow tillage, now so generally prevalent.

627. When washing away can be prevented in lands circum-

stanced as is a large portion of the yellow lands of the State (viz:

underlaid, at the depth of a few feet, by pervious sands of con-

siderable thickness, the very causes which at present prove so fatal

in many cases, will be turned to positive advantage. For no

artificial arrangement, however, complete and expensive, could

bring about as perfect a condition of thorough drainage, as

naturally exists in these soils.

When, however, the thickness of the retentive loam muck exceeds about 4

feet; or when the underlying sand, instead of being loose and easily penetrated

by water, is more or less indurate and cemented into "hardpan", then thorough
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as indipensable an instrument on. every upland plantation, as the steelyards 
which serve to weigh the crop. It should be found, ready made, in every 
country store and tinshop-it need not cost more than half a dollar, glass tubes 
and all. But the planter may in case of need make. one bixp.self at any time; 
from a .piece of cane, or the tube of an elder, fitted at each end with a small 
medicine bottle, such as may be obtained at any drugstore-the bottom being 
cracked off and the bottle connected, neck downwards, with the borizQntal tube, 
by means of a smaller tube (of cane or elder) which can readily be made to fit 
both the neck of the bottle and a bole bored into the side of the main piece ; the 
tubes ought to be as wide as possible, but the glass tubes or bottles should not 
exceed, for convenient use, half an inch in width ; and the horizontal tube ought 
not to be shorter than twelve inches-two feet is the· desirable length. The 
facility -or sighting over the top of the water in both ends, is much increased to 
an inexperienced eye, by coloring it in some way-with Iogwood, indigo, Poke
berry, Blood-root or the like. And it must be recollected, that the points sighted 
-which should not be at excessive distances, especially when the instrument is 
short-are on a level, not with the foot of the stick on which the instrument is 
supported, but with the surface of the water, or the eye of the observer while 
sighting; and that, therefore, the height of the ·tatter above ground must be 
measured downwards from the point sighted on a pole at the other end, in order 
to obtain the point on the ground eorresponding to the foot of the instrument. 
:Mor~over, if the surface is at all irregular, a single level taken at the middle of 
the slope is not enough to insure the plow-hands keeping" on a line" with it at 
any distance ; but several of these level lines ought to be seen and marked off, 
once for all, if possible. · 

626. Hillside "horizontalizing", however, is not of itself an 
effectual remedy, unless accompanied by deep plowing, not only in 
making the furrows between the rows, but in the entire process of 
tillage. 

Unless this is done, so as to render the soil capable of absorbing rapidly a 
large amount of water, the latter is sure (unless indeed the soil be extremely 
porous of itself) to accumulate on the surface in the furrows, in heavy rains, to 
such an extent as to break through at some weak point, from which,· thereafter, 
the washes will extend so much the more rapidly, as the process of horizontalizing 
itself .has made the collection of the water in channels easier. And the same 
double inconvenience, precisely, always results from imperfect leveling of the 
furrows, as any one who will observe the point can convince himself. 

Deep plowing, therefore, while advisable almost everywhere as a matter of 
general policy, is doubly' useful in lands subject to washing. And when, in. 
addition, analysis has demonr;~trated (as in the case of the "Table-lands") that 
the richest portion of the soil still lies untouched beneath the present range of 
the plowshare, inducements enough, it would seem, are offered to planters for 
the final abandonment of the profitless, and in the case of hilly lands, positively 
suicidal system of shallow tillage, now so generally prevalent. 

627. When washing away can be prevented in lands circum
stanced as is a large portion of the yellow lands of the State (viz : 
underlaid, at the depth of a few feet, by pervious sands of con
siderable thickness, the very causes which at present prove so fatal 
in many cases, will be turned to positive advantage. For no 
.artificial arrangement, however, complete and expensive, could 
bring about as perfect a condition of thorough drainage, as 
naturally exists in these soils. ' 

When, however, the thickness of the retentive loam muck exceeds about 4 
feet ; or when the underlying sand, instead of being loose and easily penetrated 
by water, is more or less indurate and cemented into "hardpan", then thorough 
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drainage by artificial means may become, if not absolutely necessary, at least

very expedient and useful (1F407, fF.; 4131 ).

(528. It is higly important to the agriculturist, especially when

the subsoil or loam stratum proper is shallow, to prevent the

washes from penetrating the loam into the underlying sand or

hardpan.

Should the sand be loose, the moment the water reaches it, an. undermining

process will begin, which will cause the land to waste with greatly increased

rapidity. Should it, on the contrary, be an impervious hardpan, as is very

frequently the case, the increased mass and velocity of the water will rapidly

widen its channel, casting away the sides of the gully. In any case, when the

sandy strata are once reached, the space thus laid bare is absolutely lost to culti-

vation, unless artificially covered with fresh soil; for the sands of the sea-beach

are not more arid and hopelessly sterile, than are those of the Orange Sand

formation. So long, therefore, as the washes remain within the loam stratum,

the soil can be recovered for purposes of cultivation, not only in the region of

the Marshall and Tippah " Tablelands," but very generally where the, remarka-

bly uniform, yellow loam stratum prevails. Old fields cut up with washes need

not, therefore, be considered as irreclaimable, unless this loam has been absolutely

carried away, exposing the sterile sandâ€”which, in general, it is not difficult to

distinguish from the subsoil loam, since the former very rarely possesses tints-

similar to those of the latter. In N. Mississippi especially, the dull yellowish-

brown tints of the loam generally contrast pretty strongly with the reddish-

brown or orange hues of the sand.

The loam exposed by these washes, so far from being sterile, is

often found eminently fertile, in consequence of the decomposing

or " fallowing" action which has been exercised upon it by the

atmosphere (11357). In N. Marshall, especially, striking instances

of this kind have often occured. In general, these washed surfaces*

require to be treated like subsoil fields (1506).

As regards the cure of washes already formed, it is oftentimes by no means

teasy. It cannot always be done by simply filling them up, because the loose

material thus introduced is liable to be washed away again by the first hard rain;

unless, at the same time, an underdrain is laid at the bottom of the gully, so a*

to carry off the water rapidly, without allowing it to set the mass afloat.

629 \. South of the waters of "Wolf River, on the northern

branches of Tippah Creek, in Tippah county, the land is generally

much inferior to that of the "Table-land" region. The surface iff

much broken, and the covering of loam thin or almost entirely

wanting on the ridge lands, whose soil is sandy, and timbered,

chiefly with inferior Post Oak and Black Jack, at first only with

occasional streaks of Pine, which gradually becomes ope of the

regular occupants of the soil; some Chestnut, also, is almost

invariably present. The slopes towards the bottom, however, (as

well as the latter themselves) are of good quality, and resemble

the " Table-land" soil.

Very nearly the same condition of things obtains in TT. 5 and 6, E. 1 E^

save that the lands often possess somewhat the character of the "Hills of the

Flatwoods Kegion" (1T587); so that the country on the Ocklimita is an exact

copy of that on the headwaters of Yockneyâ€”e. g., the Potlockney, Otuckalofa*

etc., and the same character continues E. of Tippah Creek, in Marshall county.

6292. West of Tippah Creek the country improves, being less

broken, the Pine disappearing, the growth of the Post Oak and -
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.drainage by artificial means may become, if not absolutely necessary, at least 
very expedient and useful (~407, ff.; 4131 ·) . 
. 628. It is higly important to the agriculturist, especially when 

the subsoil or loam stratum proper is shallow, to prevent the 
washes from penetrating the loam into the underlying sand or 
hardpan. 

Should the sand be loose, the moment the water reaches it, an undermining 
process will begin, which will cause the land to waste with greatly increased 
rapidity. Should it, on the contrary, be an impervious hardpan, as is very 
frequently the case, the increased mass and velocity of the water will rapidly 
widen its channel, casting away the sides of the gully. In any case, when the 
.sandy strata are once reached, the space thus laid bare is absolutely lost to culti
vation, unless artifica[y covered with fresh soil ; for the sands of the sea-beach 
are not more arid and hopelessly sterile, than are those of the Orange Sand 
formation. So long, therefore, as the washes remain within the loam stratum, 
the soil can be recovered for purposes of cultivation, not only in the region of 
the Marshall and Tippah " Tablelands," but very generally where the, remarka
bly uniform, yellow loam stratum prevails. Old fields cut up with washes need 
not, therefore, be considered as irreclaimable, unless this loam has been absolutely 
carried away, exposing the sterile sand-which, in general, it is not difficult to 
distinguish from the subsoil loam, since the former very rarely possesses tints
similar to those of the latter. InN. Mississippi especially, the dull yellowish .. 
brown tints of the loam generally-contrast pret_ty strongly with the reddish
brown or orange hues of the sand. 

'};he loam exposed by these washes, so far from being sterile, is 
often found eminently fertile, in consequence of the decomposing 
or "fallowing" action which has been exercised upon it by the 
atmosphere (,357). InN. Marshall, especially, striking instances 
of this kind have ,often occured. In general, these washed surfaces. 
require to be treated like subsoil fields (,506) . 

.As regards the cure of washes already formed, it is oftentimes by no meaillJ 
.easy. It cannot always be done by simply filling them up, because the loose 
imaterial thus introduced ·is liable to be washed away again by the first hard rain; 
.unless, at the same tin;J-e, an underdrain is laid at the bottom of the gully, so u. 
to carry off the water rapidly, without allowing it to set the mass afloat. 

629~-. South of the waters of Wolf River, on the northern 
branches of Tippah Creek, in Tippah county, the land is gep.erally 
much inferior to that _of the "Table-land" region. The surface is
much broken, and the covering of loam thin or almost entirely 
wanting on the ridge lands, whose soil is sandy, and timbered, 
chiefly with inferior Post Oak and Black Jack, at first only with 
occasional streaks of Pine, which gradually becomes one of the 
reglJlar occupants of the soil ; some Chestnut, also, is almost 
invariably present. The slopes towards the bottom, however, (as 
well as the latter themselves) are of good quality, and resemble 
the " Table-land" soil. 

Very nearly the same condition of things obtains in TT. 5 and 6, R. 1 E,. 
13ave that the lands often possess somewhat the character of the " Hills of the 
Flatwoods Region'' (~587); so that the country on the Ocklimita is an exact 
.copy of that on the headwaters of Yockney-e. g., the Potlockney, Otuckalofa, 
etc., and the same character continues E. of Tippah Creek, in Marshall county. 

629 2 • West of Tippah Creek the country improves, being less 
broken, the Pine disappearing, the growth of the Post Oak and ·· 
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Black Jack becoming belter, and more mingled with Hickory,,.

Spanish (" Red") and other oaks; while the loam stratum becomes

thicker, and the soil in consequence less sandy.

South-west Marshall I have not personally visited, but its features are saidi

to resemble altogether those of adjoining portions of Lafayette, and the country

bordering' on the M. G. R. &, viz: undulating oak uplands, whose soil-loam is

somewhat paler in color than that of the iT. Marshall "table-lands", a little

lighter on the whole, and the stratum of less thickness; and interspersed at

times with lighter ridges, where the soil is sandy and the timber correspondingly

poorer.

630. In Lafayette county, a line drawn from the N. E. corner

(the mouth of Pouskous Greek) to the head of Yellow Leaf, down

that creek to its mouth, and thence nearly due S., will leave S. and

E. of it the main body of the "Pine Hill" land* (f6072), of the

county.

N. and W. of it, but little Pine is to be found, the face of the country being

either broken ridge lands with a very sandy soil, bearing an inferior growth,

chiefly of Post Oak and Black Jack, commonly accompanied by the Scarlet

(" Spanish ") and more or less, by the Spanish {"Bed") Oaks; or broad ridges

less high and abrupt, forming uplands more or less undulating, composed of

Orange Sand covered by a stratum 2 to 4 feet in thickness, of yellow loam.

The Spanish (" Bed "), Eed (" Black", in part) and Post Oak, and Hickory,

form the prominent growth of these lands; but according to their position in the

scale of transition into the sandy ridge lands (^"606; 607% ), more or less

Black Jack and Scarlet (" Spanish") Oak is added to the above, and the shapes

of the trees vary as before described. In some points (as on Clear Creek) the

better class of lands, also, bear the Black Jack, of the same type as on the

Marshall Table-lands, but this is rather the exception.

On the fine cotton uplands lying between the creeks forming the immediate

confluents of the Tallahatchie, in N. W. Lafayette, the Spanish (" Bed ") and Red

(" Black ") Oak, together with occasional sturdy Post Oaks, are finely developed

and together with the Hickory, characterize the best lands on Woodson's Ridge,

the College Hill Ridge, &c., which are little inferior to the Table-lands of

Marshall; and to which, although I have not as yet been able to analyze them,

I have no doubt the same remarks will apply, in general, which have been made

in reference to the former region (11*616, ft). It is to be observed, however, that

the stratum underlying the loam generally, is not loose sand, but reddish hardpan.

In this northern and north-eastern, portion of the county, large bodies of fine

uplands exist; they are always more or less interspersed, however, with higher

and more sandy ridges, and even level tracts which the lank growth and whitish

bark of the oaks, no less than experience, show to be of inferior fertility.

The dividing ridge between the Yockeney and Tallahatchie, on which Oxford

atands, varies greatly in its character from place to place, viz: from that of

Woodson's Ridge to that of the poorest Black Jack ridges. The bodies of good

land are, therefore, small, and extend chiefly along the branch bottoms; and

such is more especially the case on its southern slope, towards the Yockeney-

Patafa River. Here as elsewhere, in general, the loam stratum increases in

thickness and quality as we advance westward.

631. The uplands bordering upon the Yockeney-Patafa, in S.

Lafayette, are generally very much broken, and although the lower

hillside growth is often indicative of a good soil, the sandy summits

of the narrow ridges offer little inducement for cultivation. It is

chiefly the branch bottoms (which are generally narrow), the

slopes, and bottom of the river itself (which is, however, subject

to overflow) that are cultivated.
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Black Jack 'becoming better, and more mingled with Hickoryr .. 
Spanish(" Red") and other oaks; while the loanfstratum becomes . 
thicker, and the soil in consequence less sandy. -

South-west Matshall I have not personally visited, but its features are said! 
to resemble altogether those of adjoining portions of Lafayette, and the country 
bordering· on theM. C. R. R, viz: undulating oak uplands, whose soil-loam is . 
some-what paler in color than that of the N. Marshall "table-lands", a. little· 
lighter on the whole, and the stratum of less thickness ; and interspersed: a.t 
times·. with lighter ridges, where the soil is sandy and the timber correspondjngly 
poorer. · 

630. In Lafayette county, a line drawn from the N. E. corner 
(the mouth of Pouskous Creek) to the head of Yellow Leaf, down 
that creek to its mouth, anq thence nearly due 8., will leave S. and 
E. of it the main body of the" Pine Hill" lands (,6072), of the 
county. · . . . 

N. and W. of it, but little Pine is. to be found, the fa<:e of the country being 
either broken ridge lands with a very sandy soil, bearing an inferior growth, . 
chiefly of Post Oak and Black Jack, commonly accompanied by the Scarlet 
("Spanish") and more or less, by the Spanish ("Red") Oaks; or broad ridges 
less high and abrupt, forming uplands more or less undulating, composed of 
Orange Sand covered by a stratum 2 to 4 feet in thickness, of yellow loam. 
The Spanish (" Red"), Red (" Black", £n part) and Post Oak, and Hickory, 
form the prominent growth of these lands ; but according to their position in the 
scale of transition inj;o the sandy ridge lands (~606; 607~ ), more or less . 
:BlackJack and Scarlet (" Spanish") Oak is added to the above, and the shapes. 
of the trees vary as before described. In some points (as on Clear Qreek) the 
better class of lands, also, bear the Black Jack, of the Same type as on the 
Marshall Table-lands, but this is rather the exception. · 

On the fine cotton uplands lying between the creeks forming the immediate 
confl.uents of the Tallahatchie, inN. W. Lafayette, the Spanish(" Red") and Red 
("Black") Oak, 'together with occasional sturdy Post Oaks, are finely developed 
and together with the Hickory, characterize the best lands on Woodson's Ridge, 
the College Hill Ridge, &c., which are little inferior to the Table-lands of 
llarshall; and to which, although I have not as yet been able to analyze them, 
I have no doubt the same r~marks will apply, in general, which have been mad~ 
in reference to the former region (~616, ff.). It is to be observed, however, that 
the stratum underlying the loam generally, is not loose sand, but reddish hardpan. 

In this northern and north-eastern, portion of the county, large bodies of fine 
uplands exist ; they are always more or less interspersed, however, with higher · 
and more sandy ridges, and even level tracts which the lank growth and whitish 
bark of the oaks, no le~s ·than experience, show to be ef inferior fertility. 

'l'he dividing ridge between the Yockeney and Tallahatchie, on which Oxford 
atands, varies greatly in its character from place to place, viz : from that of · 
Woodson's Ridge to that of the poorest Black Jack ridges. The bodies of good 
land are, therefore, small; and extend chiefly along the branch bottoms ; and 
ilnch is more especially the case on its southern slope, towards the Yockeney
Patafa River. Here as elsewhere, in general, the· loam stratum increases in 
thickness and quality as we advance westward. 

631. The uplands bordering upon the Yockeney-Patafa, in S. 
Lafayette, are generally very much broken, and although the lower 
hillsid·e growth is often indicative of a good soil, the sandy summits 
of the narrow ridges offer little inducement for cultivation. It is 
chiefly the 'Qranch bottoms (which are generally narrow), the 
slopes, and bottom of the river itself (which is, however, subject. 
to overflow) that are cultivated. 
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The same, precisely, may be said of the country on the waters of the

Otuckalofa,^ and on the northern confluents of the Loosha Scoona, in Calhoun

county, as well as of adjoining portions of N. E. Yallabusha; only that in

general, the Short-leaf Pine is mingled here with the ridge Oaks. The bottom

lands of these creeks are very fine, and heavily timbered, with trees denoting

rather a heavy, though a fertile soil. The slope of the hills towards the bottom

of Scoona is gentle, and forms a tract of rather heavy upland soil, timbered with

Spanish (" Bed") Post, and Red (" Black") Oak, and Hickory. The bottom

lands of the Scoona, which are extensive (the bottom being \% to Z% miles

wide), and whose growth leaves no doubt of their being very fertile, have hardly

been fairly tested as yet, on account of their being subject to overflow; and as

the soil is, at the same time, somewhat heavy, it cannot be tilled early enough

in spring, unless first reclaimed.

632. Of Yallabusha county, claimed by its inhabitants as being,

in an agricultural point of view, the best of the upland counties of

the State, I know from personal observation only the central

portion, adjacent to the M. C. R. R.; which, however, is said to

represent pretty fairly also the western portion. N. of Coffeeville

it is a gently undulating region, with a yellow loam soil, oak

growth, etc., much resembling the fertile oak uplands of N. Lafayette,

and generally possessing a reddish hardpan subsoil, which not

being very pervious, a good deal of injury is done to the lands by

washing.

Here, also, a/great deal of good would be done by deeper tillage, not only as

a preventive of washing and injury by drouth, but also because of the evident

identity of the whole loam stratum, with that forming the soil itself (IF616, ff.).

Between Coffeeville and the Yallabusha River, also, there is generally a fine

farming country, interspersed here and there, however, with Black Jack and

Post Oak ridges of less fertility, and sometimes even with short Pine ridges

(lf6072 ); the yellow loam soil is the same as above, save in that the stratum

is generally thicker, and liable to washing.

The fine level farming region, around Grenada, which extends on both sides

along the Yallabusha and Beadupanbogue, is a second bottom or hommock,

several miles in width, now almost entirely under cultivation, but originally

timbered, with Post, Willow, Water, Chestnut White, and White Oaks, and

Hickory; the soil being a light, yellowish gray loam, several feet in depth, easily

tilled, and of great fertility, This level hommock land, which slopes off-gradually

into the bottoms proper, is bordered, and occasionally interspersed with, poor,

sandy, low ridges bearing an inferior growth of Black Jack, Post, and Spanish

("Bed") Oaks.

63& Pine ridges are, however, within sight of Grenada, a few

miles to the eastward, and are said to extend into the fork of the

Yallabusha and Loosha Scoona. The high ridge lands dividing

Beadupanbogue from Big Sandy Creek, and further S. W., the

waters of Hayes' Creek and other confluents of the Big Black,

from those of the Yallabusha, are timbered with Short-leaf Pine,

Black Jack, Post, Spanish ("Red") and some Scarlet (" Spanish")

Oaks.

Up to the head of the Beadupanbogue the ridges are steep and narrow, their

soil is very sandy and of little fertility, and often of a deep orange tint; beyond,

as we approach Middletown, the ridges become lower and broader, the soil

improves and the loam stratum becomes thicker, but is of a remarkably pale

yefiow tint; while the Scarlet (" Spanish") Oak is uncommonly abundant.

Notwithstanding the considerable admixture of Short-leaf Pine among the Oaks?
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The same, precisely, may be said of the country on the waters of the 
Otuckalofa,, and . on the northern confluents of the Loosha Scoona, in Calhoun 
county, as -well as of adjoining portions of N. E. Yallabul)ha; only that ih 
general, the Short-leaf Pine is mingled here With the ridge Oaks. The bottom 
lands of these creeks are very fine, and heavily timbered, with trees denoting 
rather a heavy, though a fertile soil. The slope of the hills towards the bottom 
of Scoona is gentle, and forms a tract of rather heavy upland soil, timbered with 
Spanish (" Red") Post, and Red (" Black") Oak, and Hickory. The bottom 
lands of the Scoona, which are extensive (the bottom being 1P1!'. to 2P1!' miles 
wide), arid whose growth leaves no doubt of their being very fertile, have hardly 
been fairly tested as yet, on account of their being subject to overflow ; and as 
the soil is, at the same time, somewhat heavy, it cannot be tilled early enough 
in spring, unless first reclaimed. 

632. Of Yallabusha county, claimed by its inhabitants as being, 
in an agricultural point of view, the best of the upland counties of 
the State, I know from personal observation only the central 
portion, adjacent to theM. C. R. R.; which, however, is said to 
represent pretty fairly aleo the western portion. N. of Coffeeville 
it is a gently undulating region, with a yellow loam soil, oak 
growth, etc., much resembling the fertile oak uplands ofN. Lafayette, 
and generally possessing a reddish ha1:dpan subsoil, which not 
being very pervious, a good deal of injury is done to the lands by 
washing. 

Here, also, a great deal of good would be done by deeper tillage, not only as 
a preventive of washing and injury by drouth, but also because of the evident 
identity of the .whole loam stratum, with that forming the soil itself (~616, ff.). 
Between Coffeeville and the Yallabusha River, also, there is generally a fine 
farming country, ijlterspersed here and there, however, with Black Jack and 
Post Oak ridges of less fertility, and sometimes even with short · Pine ridges 
(V6072 ) ; the yellow loam soil isthe same as above, save in that the stratum 
is generally thicker, and liable to washing. 

'!'he fine level farming region. around Grenada, which extends on both sides 
alon:; the Yallabusha and Beadupanbogue, is a second bottom or hommock, 
several miles in width, now almost entirely under cultivation, but originally 
timbered, with Post, Willow, Water, Chestnut White, and White Oaks, and 
Hickory ; the soil being a light, yellowish gray loam, several feet in depth, easily 
tilled, and of great fertility, 'fhis level hommock land, which slopes off gradually 
into the botto~s proper, is bordered; and occasionally interspersed with, poor, 
sandy, low ridges bearing an inferior growth of Black Jack, Post, and Spanish 
(" Red") Oaks. 

6.3~ Pine ridges are, however, within sight .of Grenada, a few 
miles to the eastward, and are said to extend into the fork of the 
Yallabusha and Loosha Scoona. The high ridge lands dividing 
Beadupanbogue from Big Sandy Creek, and fu~ther S. W., the 
waters of Hayes' Creek and other confluents of the Big Black, 
from those of the Yallabusha, are timbered with Short-leaf Pine, 
Black Jack, Post, Spanish(" Red") and some Scarlet (''Spanish") 
Oaks. 

Up to the head of the Beadupanbogue the ridges are steep and narrow, their 
soil is very sandy and of little fertility, and often of a deep orange tint ; beyond, 
as we approach Middletown, the ridges become lower and broader, the soil 
improves and the loam stratum becomes thicker, but is of a remarkably pale 
yellow tint; while the Scarlet (" SpanislL ") Oak is- uncommonly abundant. 
:Notwithstanding the considerable admix ture of Short-leaf Pine among the Oaks, 
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this soil "wears" very well even on the ridges, producing 900 to 1000 lbs. of

seed cotton for 10 to 12 years. Near Middleton, and beyond, between Middle-

ton and Shongalo, the pine is scarce or altogether wanting, the Oak growth

Spanish ("i?<$") Post, Scarlet (" Spanish") the true Bed,, and an occasional

Black Oak and Hickory, improve its character, and the soil increases in depth, as we

advance southward; only occasionally there is a higher, sandy ridge, on which

the Black Jack and Post Oak exclusively prevail.

Near Shongalo (T183, ff.), we have gently rolling yellow loam

/uplands, well timbered with the growth above given, and sloping

down rather gradually into the hommoek of the Big Black River,

of whose soils I shall speak later (1660, ff.).

634. I have not personally examined the more westerly portions

of Carroll county, but I am informed that their general features

resemble very much those observed along the line of the R. R.

until we approach within a few miles of the Mississippi Bluff; the

surface being considerably broken.

The higher dividing ridges are of inferior fertility, while the lower are thickly

covered with productive yellow loam, which seems not only to increase in

thickness, but also in the amount of lime it contains, as we advance westward.

It appears that the Big Black River in Carroll and Holmes is generally bordered

on the W. within a few miles, by a gently rolling tract of yellow loam oak

uplands (as those in which Emory and Richland are situated); beyond which,

the country is more broken and in consequence, less convenient for cultivation,

though not, in itself, less fertile. The Richland region in S. E. Holmes, on the

Big Black side of the dividing ridge, is separated from the hommoek lands of the

latter stream, by a strip of hilly country, on which Pines are occasionally seen;

north of Goodman Station, the Pine uplands remain constantly within sight of

the B. B. nearly up to the Carroll line. Near Richland, the country is gently

undulating, the yellow loam stratum 15 to 20 feet thick without much change

from top to bottom; the timber large Post, Spanish (" Bed ") and Scarlet

(" Spanish") Oaks, accompanied very generally by large Blackjacks, of the

same type as that of the Madison loam lands. From the aspect of the loam

stratum, and the indications of vegetation in all its different points, there appears

to be very little difference between its upper and lower layers, provided the

latter have been exposed to the atmosphere, and somewhat mixed with vegetable

matter. In all respects, this soil resembles very much that of the Marshall

county table-landsâ€”it is at all events little inferior to them in thriftiness and

durability (1T616, ff.). Fresh lands produce nearly a bale of cotton (1200 lbs.

of seed cotton) per acre, and after 9 or 10 years incessant cultivation, will still

yield about 750 lbs. of seed-cotton, with the usual shallow tillage.

The loam contains very little coarse sand, but enough of fine, to render it

very mellow and easily tilled; hence subsoiling will be comparatively easy, and

doubtless very effectual in renovating the soil, which is in many places becoming

very much worn. The clay marls of Madison (IT 281, ff.), could be used abun-

dantly on this soil, without much danger of impairing its good physical qualities.

The same soil precisely prevails in N. E. Yazoo generally, save

that the face of the country is rather more undulating than near

Richland, and on the higher ridges, where the loam has had a

chance to wash away, the stratum of course is thinner. Still

further southward, especially along the Big Black River, the in-

fluence of the calcareous silt of the Bluff formation on the soil and

vegetation, becomes apparent.

635. Such, according to L. Harper's account, is more especially the case on

;ihe W. slope of the dividing ridge between Big Black and Yazoo waters, whick
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this soil "wears " very well even on the ridges, producing 900 to 1000 lbs. of 
seed cotton forlO to 12 years. Near Middleton, and beyond, between Middle
ton and Shongalo, the pine is scarce or altogether wan~ing, the Oak growth . 
Spanish (" Rejl ") Post, Scarlet (" Spanish") the true ·Red,_ and an occasional 
Black Oak and Hickory, improve its character, and the soilincreases in depth, as we 
advance southward ; only occasionally there is a higher, sandy ridge, on which 
the Black Jack and· Post Oak exclusively prevail. ' -

Near Shongalo (~183, ff.), we have gently rolling yellow loam 
uplands, well timbered with the growth above given, and. sloping 
-down rather gradually into the hommock of the Big Black River, 
.of whose soils I shall speak later (~660, ff.). 

634. I have not personally examined the more westerly portions 
-of Carroll county, but I am informed that their general features 
t·esemble very much those observed along the line of the R. R. 
until we approach within a few miles of the Mississippi Bluff; the 
surface being considerably broken. 

The higher dividing ridges are of inferior fertility, while the lower are thickly 
cov!;lred with productive yellow loam, which seems not only to increa~e in 
thickness, but also in the amount of lime it contains, as we advance westward. 
It appears that the Big Black River in Carroll and Holmes is generally bordered 
-on the W. within a few miles, by a gently rolling tract of yellow loam oak 
uplands (as those in which Emory and Richland are situated) ; beyond which, 
the country is more broken and in consequence, less convenient for cultivation, 
though not, in itself, less fertile. The Richland region in S. E. Holmes, on the 
Big Black side of the dividing ridge, is separated from the hommock lands of the 
latter stream, by a strip of hilly country, on which Pines are occasionally seen; 
north of Goodman Station, the Pine uplands remain constantly within sight of 
the R. R. nearly up to the Carroll line. Near Richland, the country is gently 
undulating, the yellow loam stratum 15 to 20 feet thick without much change 
from top to bottom ; the ti~ber large Post, Spanish (" Red ") and Scarlet 
("Spanish") Oaks, accompanied very generally by large Black Jacks, of the 
:Same type as that of the Madison loam lands. From the aspect of the loam 
stratum, and the indications of vegetation in all its different points, there appears 
to be very little difference between its upper and lower layers, provided the 
latter have been exposed to the atmosphere, and somewhat mixed with vegetable 
matter. In all respects, this soil resembles very much that of the Marshall 
-county table-lands-it is at all events little inferior to them in thriftiness and 
durability ('[616, ff.). Fresh lands produce nearly a bale of cotton (1200 lbs. 
-<>f seed cotton) per acre, and after 9 or 10 years incessant cultivation, will still 
yield about 750 lbs. of seed-cotton, with the usual shallow tillage. · 

The loam contains very little coarse sand, but enough of fine, to render it 
very mellow and easily tilled ; hence subsoiling will be comparatively easy, and 
doubtless very effectual in renovating the soil, which is in many places becoming 
very much worn. The clay marls of Madison ('[281, ff.), could be used abun
dantly on this soil, without much danger of impairing its good physical qualities. 

The same soil precisely prevails inN. E. Yazoo generally, save 
that the face of the country is rather more undulating than near 
Richland, and on the higher ridges, where the loam bas had a 
chance to wash away, the stratum of course is thinner. Still 
further southward, especially along the Big Black River, the in· 
fiuence of the calcareous silt of the Bluff formation on the soil and 
vegetation, becomes apparent. 

635. Such: according to L. Harper's account, is more especially the case on 
.theW. slope of the dividing ridge between Big Black and Yazoo waters, whicla 
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lower down takes the name of Walnut Hillsâ€”a region of which, thus far, I have

no personal knowledge. It seems that all along the Mississippi Bluff, from

Horn Lake to Vicksburg, for a few miles inland at least, the calcareous silt of

the Bluff formation (1T327, ff), is occasionally seen, either in patches or forming

ridges, and that the loam stratum overlying the same (unlike that forming the

surface in the Southern River Counties, which see IT684:), is strongly impregnated

with lime, so as even to contain white calcareous concretions. It hears, in

consequence, a very vigorous growth of lime-loving trees, such as the "Poplar

Linn or Basswood, Sweet G-um, large Sassafras, (several feet in diameter) White

Oak, and Post Oak. The growth indicates a soil of great fertility, but the

country is so much brokenâ€”washed into high steep ridges and deep ravines,

as to be inconvenient for the cultivation of ordinary field crops. Like the Cane

Hills of the Southern River Counties, it could probably best be made available

for the culture of the grape, and of fruit trees.

636. We now return to the Big Black River, and more especially, to the

neighborhood of Shongalo. Besides the pale yellow loam which forms the

usual soil of this region, we find in spots a more clayey soil of a deep orange-

redâ€”the same, obviously, as that of the clays accompanying the Shongalo

greensand, in the R. R. cuts at and below Yaiden, and at Kirkwood's Ferry

(1T183, ff.).

The portion of N. Attala seen on the Shongalo and Kosciusko

road, up to Poukta Creek, is very hilly and broken, the soil thin

and sandy, the timber chiefly Shortleaf Pine, Post and Spanish

("Red") Oak, with occasionally some Hickory. The bottoms,

however, as well as the lower hillsides where the greensand strata

come to the surface (T276), possess a rich growth and light, pro-

ductive soil.

There can be no doubt that with the aid of the greensand manure, so

generally accessible in this region, many of the poor Mis on the Zilfa, Sugar

Creek, and upper Poukta, may be rendered very profitably productive; and

the same probably is true of N. E. Attala, which I have not visited.

637. The uplands bordering on the Poukta, and no doubt some

of those on the other creeks mentioned, are of a very different

character. The soil is shallow and scarcely differs from the sub-

soil, which is a deep orange-red, stiff clay containing some sharp

sand, and occasionally, vestiges of greensand grains; being evi-

dently derived from the similar clays of the Tertiary strata seen

at Vaiden and Kirkwood's Ferry.

The surface of the country where this soil prevails, is moderately hilly, and

timbered with White, Black, Post and Spanish QKBed") Oak, and Short-leaf

Pine. Cotton, Oats, and also Corn, are said to succeed well on this soil, which

"wears wellbut is somewhat difficult of tillage; there is perhaps no other

cause than its heaviness for the want of success in raising on it wheat and

(sweet) potatoes.

The fertility of the soil of these "Red Hills ", which is found to within a

mile of Kosciusko, is owing mainly, no doubt, to the greensand grains of the

original material; and nothing could be better suited to its improvement, both

as to heaviness and absolute fertility, than the sandy greensand manure found

in that region. We find here, on the creeks, bluffs of the clay material mixed

with greensand (T[183), but doubtless the sandy stratum is to be found higher

up on the hillsides. It appears that the manuring qualities of the deposits of the

creeks, which are rich in greensand, have already become known, by experience,

to the inhabitants of this region; of their value, which depends on the green-

sand grains contained in them, it will be easy to judge by the eye. The soil of
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lower down takes the name of Walnut Hills-a region of which, thus far, I have 
no personal knowledge. It seems that all along the MississippiBluff, from 
Horn Lake to Vicksburg, for a few miles inland at least, the calcareous silt of 
the Bluff formation ('[327, ff.), is occasionally seen; either in patches or forming 
ridges, and that the loam stratum overlying the same (unlike that forming the 
surface in the Southern River Counties, which see '[684:), is strongly impregnated · 
with lime, so as even to contain white calcareous concretions. It bears, in 
consequence, a very vigorous growth of lime-loving trees, such as the "Poplar", 
Linn or Basswood, Sweet Gum, large Sassafras, (several feet in diameter) White 
Oak, and Post Oak. The growth indicates a soil of great fertility, but the 
country is so much broken-washed into high steep ridges and deep ravines, 
as to be inconvenient for the cultivation of ordinary field crops. Like the Cane 
Hills of the Southern River Counties, it could probably best be made available 
for the culture of the grape, and of fruit trees. 

636. We now return to the Big Black River, and more especially, to the 
neighborhood of Shongalo. Besides the pale yellow loam which forms the 
usual soil of this region, we find in spots a more clayey soil of a deep orange
red-the same, obviously, as that of the clays accompanying the Shongalo 
greensand, in the R. R. cuts at and below Vaiden, and at Kirkwood's Ferry 
('Tfl8~. ff.). 

The portion of N . .A.ttala seen on the Shongalo and Kosciusko 
road, up to Poukta Creek, is very hilly and broken, the soil thin 
and sandy, the timber chiefly ShortleafPine, Post and Spanish 
(" Red'') Oak, with occasionally some Hickory. The bottoms, 
however, as well as the lower hHlsides where the greensand strata 
come to the surfa;ce (~276), possess a rich growth and light, pro
dur.tive soil. 

There can be no doubt that with the aid of the greensand manure, so 
generally accessible in this region, many of the poor hills on the Zilfa, Sugar 
Creek, and upper . Poukta, may be rendered very profitably productive ; and 
the same probably is true of N. E. Attala, which I have not visited. 

637. rrhe uplands bordering on the Poukta, and no doubt some 
of· those on the other c'reeks mentioned, are . of a very different 
character. The soil is shallow and searcely differs from the sub
soil, which is a deep orange-red, stiff clay 'containing some sharp 
sand, and occasionally, vestiges of greensand grains ; being evi
dently derived from the similar clays of the Tertiary strata seen 
at Vaiden and Kirkwood's Ferry. 

The surface of the country where this soil prevails, is moderately hilly, and 
timbered with White, Black, Post and Spanish (",Red") · Oak, and Short-leaf 
Pine. Cotton, Oats, and also Corn, are said to succeed well on this soil, which 
"wears well ", but is somewhat difficult of tillage; there is perhaps no other 
cause than its heaviness for the want of success in raising on it wheat and 
(sweet) potatoes. 

The fertility of the soil of these "Red Hills", which is found to within a 
mile of Kosciusko, is owing mainly, no doubt, to the greensand grains of the 
original .material; and nothing could be better suited to its improvement, both 
as to heaviness and absolute fertility, than the sandy greensand manure found 
in that region. We find here, on the creeks, bluffs of the clay material mixed 
with greensand ('[183), but doubtless the sandy stratum is to be found higher 
up on the hillsides. It appears that the manuring qualities of the deposits of the 
creeks, which are rich in greensand, have already become known, by experience, 
to the inhabitants of this · region ; of their value, which depends on the green
sand grains contained in them, it will be easy to judge by the eye. · The soil of 
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the " Bed Hills" is generally very poor in vegetable matter, which ought to be

supplied to it in any convenient shape, and would, no doubt, greatly increase

the.tL safety " and productiveness of the soil.

I have been informed that similar heavy, red soils occur in the adjoining

portions of Holmes, and even in the N. edge of Madison, I have seen patches

of soil resembling itâ€”regarding which, of course, the same would probably

hold true, as in regard to those of Attala. Whether or not the red soil occurs

in E. Attala, which is said to resemble, in general, the K W. portion, just

described, I am not informed.

638. The ridge on which Kosciusko is situated, is sandy, and

timbered with Post Oak, Black Jack, Spanish (" Red") Oak, some

(true) Red Oak, and Short-leaf Pine, the soil being rather inferior*

Such, with the exception of the bottoms and hommocks, is the

character of the soil of S. Attala and the N. E. corner of Leake,

(the only portion of that county which I have visited) ; the surface

being rather hilly and broken, and settled chiefly along the streams.

The slope from the hills W. of the Yockanookana towards the bottom of the

latter is very gradual, and is well settled; its growth being the same oaks oc-

curring further inland, but of a better character, and with more Hickory and less

Pine; the soil, however, is very variable. On the upper portions of the slope,

the subsoil is a pale yellow loam. Lower down, in what might be considered

the hommock or second bottom, of the river, the soil (and subsoil which is of

the same aspect) is a gray, ashy silt with ferruginous dots, resembling not a

little the light soil of the Chickasaw Flatwoods (H572; 575, ff.), yet it produces

well and is not liable to cause failure of the crops in extreme seasons; it is

timbered with Beech, Hickory, White, Black, Scarlet (" Spanish ") and Spanish

("Red ") Oak, Elm, and Bottom Pine. The soil of the bottom proper is some-

what similar (1T662).

639. In N. Madison, on the heads of Siniash Creek, there is a

tract of fine, gently undulating yellow loam uplands, where no

Pine is seen ; the latter tree re-appears, however, as we approach

the Big Black towards Goodman, on the higher ridges, where the

loam is thin, or almost wanting; while the general surface of the

country, although hilly, is not too much so for cultivation, and

possesses a fair soil. Southward, however, towards Canton, the

ridges become lower and the country gradually assumes the face of

the region S. of Canton, which will be described in another place

(1624, ff.).

640. We now turn back northward to the Loosha Scoona River,

in Calhoun county, the hilly pine lands N. of which hav^e been

above described (1631, ff.).

I have not visited the portion of Calhoun county lying S. of the same, which,

while in general resembling the N. portion, has been described to me as being

more fertile on the whole, than the latter. Its upland soils seem to res emble,

in many localities, more those of the Hills of the Flatwoods Kegion (H587, ff.),

than those of the yellow loam. Such is the case in the S. E. corner, where

alone I have myself examined them (TT589). The ridge soils retain their clayey

character, and their timber of White Oak, Spanish ("Red ") Oak, Hickory, and

scattered Pine, alternating with Black Jack and Post Oak ridges, up to Tapashaw

Creek, on the Houston and Beliefontaine road. The bottom lands of the

Tapashaw are much praised, the timber and soil resembling that of the Potlock-

aey (if539), as is the case with the creeks of this region generally.

641. Beyond (S. ot) the Tapashaw, the ridge lands are more sandy, and on the
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the " Red Hills" is generally very poor in vegetable matter, which ought to be 
suppli!;ld' to it in BJny convenient shape,' and would, no doubt, greatly increase 
the: "·safety Rand productiveness of the soil. . 

I have been informe.d tl:lat similar heavy, red 1wils occur in the adjoining 
porti~ns of Holmes, ~nd even in the N. edge of Madison, I have seen patches 
of soil resembling it-regarding which, of course, the 'same would probably 
hold. true, a.s in regard to those of Atta.la. Whether or not tlie red soil occurs 
in E. Attala, which is said to resemble, in general, theN. W. portion, just 
described, I am not informed. · · · 

638. The r!dge on which Kosciusko is situated, is sandy, and 
timbered with Post Oak, Black Jack, Spanish ("Red") Oak, some 
(true) Red Oak, and Short-leaf Pine, the soil being rather inferior. 
Such, with the exception of the bottoms and hommocks, is the 
ch:uacter of the soil of S. Attala and theN. E. corner of Leake~ 
(the only portion of that county which I have visited) ; the surface 
being rather hilly and broken, and settled chiefly along the streams. 

The:slope from the hills W. of the Yockanookana towards the bottom of the 
latter is ve,ry gradual, and is well settled ; its growth being the same oaks oc
curring further inland, but of a better character, and with more Hickory and less 
Pine ; the soil, however, is very variable. On the upper portions of the slop~, 
the subsoil is a pale yellow loam. Lower down, in whlltt might be considered 
the hommock or second bottom. of the river, the soil (and subsoil which is of 
the satne aspect) is a gray, ashy silt with -ferruginous dots, resembling not a. 
little the light soil of the Chickasaw Flatwoods (-,r572; 575, ff.), yet it produces 
well and is not liable to cause failure of the crops in extreme seasons; it is 
timbered with Beech, Hickory, White, Black, Scarlet(" Spanish") and Spanish 
("Red ") Oak, Elm, and Bottom Pine. The soil of the bottom proper is some
what similar ('lf662). 

639. InN. Madison, on the heads of Siniash Creek, there is a 
tract of fine, gently undulating yellow loam uplands, where no 
Pine is seen ; the latter tree re-appears, however, as we approach 
the Big Black towards Goodman, on the higher ridges, where the 
loam is thin, or almost wanting ; while the general surface of the 
country, although hilly, is not too much so for cultivation, and 
possesses a fair soil. Southward, however, towards Canton, the 
ridges become lower and the country gradually assumes the face of 
the region S. of Canton, which will be described in another place 
(,624, ff.). 

640. We now turn back northward to the Loosha Scoona River, 
in Calhoun county, the hilly pine lands N. of which hayJe been 
above described ,,631, ff.). 

I have not visited the portion of Calhoun county lying S. of the same, which, 
while in general resembling theN. portion, has peen described to me as being 
more fertile on the whole, than the latter. Its up land soils seem to res emble, 
in many localitieJ;;, mo.re those of the Hills of the Flatwoods Region ('If 587, ff. ), 
than those of the yellow loam. Such is the case in the S.' K corner, where 
alone I ~ve myself enmined them ( '1!"589). The ridge soils \l'etain their clayey 
character, and their· timber of White Oak, Spanish ("Reel") Oak, Hickory, and 
scattered Pine, alternating with Black.Jackand Post Oak ridges, up to Ta.pashaw 
Creek, on the Houston and Bellefontaine road. ·The bottom lands of the 
Tapashaw are much praised, the timber and soil resembling that of the Potlock-
ney (,Y539), as is the case with the creeks of this region generally. . 

641. Beyond (S. of) the Tapashaw, the ridge lands are more sandy, and on the 
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dividing ridge, (between Big Black and Yallabusha waters) resemble closely

that of the Pine Hills of Lafayette even as to the rocky knolls occasionally

perched on top (irll)Â» - Approaching Bellefontaine, however, the country

becomes less broken and the soil improvesâ€”generally in proportion a&the gray

clays of the Lignitic formation approach the surfaceâ€”as the yellow loam

stratum becomes thicker.

S. of Bellefontainej the pine disappears, until within a few miles

from Greensboro'. The lands are rather broken, the higher ridges

bear the Black Jack and Post Oak, and show bald spots of whitish

clayâ€”the soil being, of course, rather heavy in consequence.

Generally, however, on the lower ridge lands* the Spanish (â€¢' Red ")

Oak prevails most frequently, mixed with some Hickory and Post

Oakâ€”the subsoil being a moderately heavy, yellow loam. This

soil represents fairly the better class of soils of E. Choctaw, there

being considerable uniformity, except where sand ridges intervene.

Thus Greensboro', like so many other county seats of Mississippi, is situated

on a very sandy ridge, where Pine, Post Oak and Black Jack predominate over

the Spanish (" Bed ") Oak. Between Greensboro' and Big Black, the Spanish

(" Bed ") Oak again predominates; S. of Big Black, on the Bankston road, we

first meet with sandy pine hills, then, near Bankston, a gently undulating

region, with yellow loam Soil, and timbered mainly with Spanish ("Bed") Oak,

with some Hickory, (true) Bed, and an occasional Black Oak.

642. A similar alternation of soils characterizes the whole of Choctaw county,

all of which is moderately hilly, without very high ridges, and without

possessing (except along the streams) large continuous tracts of very fertile

soil; the average production of the better class of upland soils, being from

800 to 1,000 lbs. of seed-cotton. The western portion (which I have not

visited) resembles the adjoining parts of Carroll, above described (l[633, ff.).

The S. E. corner of Choctaw, while there are no high ridges, is broken up

into a continual succession of small rounded ones; whose soil does not, in

general, differ essentially from those of if. E. Choctaw.

64^. The upland soils of Winston county, as far as I know them,

are essentially of two different characters. The southern and

western portion of the county possesses a shallow, pale soil, and

a pale yellow, rather sandy, loam subsoil; the former often, the

latter always containing more or less concretions of bog ore

(" black pebble "). This soil is timbered with Short-leaf Pine,

Post, Spanish (" Red and Scarlet (" Spanish ") Oak, generally

accompanied by some Hickory, Black Gum, and Mapleâ€”the whole

growth disposed to be somewhat scrubby, and the soil of inferior

fertility.

644. In the northern, and north-eastern portion of the county,

there prevails a soil resembling in many respects that of the "Red

Hills7' of Attala (f637), and probably formed originally of the

same materials. It is not, on the whole, quite so heavy or dark

coloredâ€”not, at least, on the surface ; the deeper we go, however,

the heavier and darker colored it becomes. This soil is character-

ized by a growth of White, Black and (true) Red (" Black ") Oak,

stout Post Oak, a good deal "of Hickory, and sometimes, Short-leaf

Pine; all these trees being stout and well proportioned. The

average production of this soil is from 800 to 1000 lbs. of seed-

<cotton per acre, sometimes even more.
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dividing ridge, (between .Big Black and Yallabusha. waters) resemble closely 
that of the Pine Hills of Lafayette ~ven as to the rocky knolls occasionally 
perched on top (11"11). · .ApJ?r?achmg Bellefontaine, however, the country:_ 
becomes less broken and the sotl1mproves-generally in proportion as the gray 
clays of the Lignitic ·formation approach the surface-as the yellow loam 
stratum becomes thicker. 

S. of Bellefontaine; the pine disapp,ear~, until within a few miles 
from Greensboro'. The lands are rather broken. the higher ridges 
bear the Black Jack and .Post Oak, and show bald spots of whitish 
clay-the soil being, of course, rather heavy in consequence. 
Generally, however, on the lower ridge lands, the Spauish ("'Red") 
Oak prevails mostfrequently, mix-ed with some Hickory and Post 
Oak-the subsoil being a moderately hel}vy, yellow loam. This 
soil represents fairly -the better class of soils of E. Choctaw, there 
being con~iderable uniformity, except where sand ridges intervene. 

Thus Greensboro', like so m§lny other county seats of Mississippi, is situated 
on a very sandy ridge, where Pine, Post Oak and Black Jack predominate over 

· the Spanish(" Red") Oak. · Between Greensboro' and Big Black, the Spanish 
("Red") Oak again predominates ; S. of Big Blaek, on the Bankston road, we 
first meet with sandy pine hills, then, near Bankston, a gently .undulating 
region, with yellow loam soil, and timbered mainly with Spanish ("Red") Oak, 
with some Hickory, (true) Red; and an occasional Black Oak. 

642. .A similar alternation of soils characterizes the whole of Choctaw· county, 
.all of which is moderately hilly, without very high ridges, and without 
possessing (except along the Streams) large continuous tracts of very fertile 
soil ; the average production of the better class of upland soils, being from 
800 to 1,000 lbs. of seed-cotton·: The western portion (which I have not 
visited) resembles the adjoining parts of Carroll, above described ('1[633, ff.). 

The S. E. corner of Choctaw, while there are no high ridges, is brok~n up 
into a continual succession of small rounded ones; whose soil does not, in 
general, differ essentially from those ofN, E. Choctaw. 

64.-1. The upland soils of Winston county, as far as I know them, 
are essentially of 'two . differep.t 0haracters. The south em and 
western J.H)rtion of the county possesses a shallow, pale soil, and 
a pale yellow, rather sandy, loam subsoil; the former often, the 
latter always containing more or less concretions of bog ore 
("black pebble':). This soil is timbered witlt Short-leaf Pine, 
Post, Spanish (" Red"), and Scarlet (" Spamsh ") Oak, generally 
accompanied by some Hickory, Black Gum, and Maple-the whole 
growth disposed to be somewhat scrubby, and the soil of inferior 
fertility. ' 

· 644. In the northern, and north-eastern portion of the county, 
there prevails a soil resembling in many respects that of the "Red 
Hills" of A ttala (~637), and probably formed originally of the 
same materials. It is not, on the whole. quite so heavy or dark 
colored-not, at least, on the surface; the deeper we go, however, 
the heavier and darker colored it becomes. This soil is character
ized by a growth of White, Black and (b·ue) Red (':Black") Oak, 
stout Post Oak, a good deal .of Hickory, and sometimes, ::3hort-leaf 
Pine ; all these trees being stout a'ld well proportioned. The 
average production of this soil is from 800 to 1000 lbs. of seed
wtton per acre, sometimes even more. 
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It is important to observe, that the red clay sometimes forms the subsoil,

where the pale yellow loam (see above, 1f643), only appears on the surface. In

this case, there is a corresponding improvement in the timber of the yellow loam,

which is less disposed to be scrubby, and to which according to circumstances,

the Hickory, Black and White Oak are added. Of course, deep plowing in such

soils is to be highly recommended. Moreover, the red soil itself occupies the

surface in patches and belts in N. W. Winstonâ€”as for instance, near New

Prospect, on Mr. Coleman's land, S. of the Yockanookana, where a.strip about

5 miles long by 1 wide, extends along the edge of the bottom. The main body

of these red lands, however, is in the "Noxubee Hills ", in N. E. Winston and

S. W. Ocktibbeha.

The country it occupies is considerably broken, and the hillsides are steep;

on them, as well as in the gullies, the "Poplar" and Ash occur. Occasionally,

on higher ridges, we find sandy soils, ferruginous sandstone, etc., with scrubby

Black Jack and Post Oak; but mainly, the red soil prevails, and whenever a

space is afforded, settlements and plantations show the good estimation in which

the land is held.â€”This soil appears about 3 miles E. of Louisville, and extends

S. as far as the Winstonville neighborhood, on Allison's Eidge.

645. I have not myself examined the S. W. portion of Winston, but it is said

to resemble the southeastern, which I have traversed on the Louisville and

Summerville road. The neighborhood of Louisville is but slightly undulating, and

the same features, with the pale yellow subsoil containing " black pebbles ", and

a somewhat scrubby growth as before described,(IF643), continue* for several

miles on the Summerville road. Gradually, however, the soil deteriorates as we

advance, and about 5 miles from the town, we see regular " Pine Hills" resem-

bling those of Simpson and S. Smith, in all but the species of the Pine, which

is the Short-leaf. To the depth of 8 to 10 inches it is of a very pale yellowish

buff tint, and almost ashyâ€”lower down, it gradually changes into the pale

yellow loam with bog-ore pebbles (1F387). Probably the soil of the lower

ridges is better than this of the main dividing ridge, which continues with little

change to within a few miles of the crossing of the Nanna Wauya, where we

find several narrow branch bottoms timbered with White Oak and Sweet Ghim;

the uplands between these are of a yellow loam rather more sandy than that of

the Louisville neighborhood. The Bottom soil of the Nanna Wauya, also, like

that of most of the tributaries of Pearl Eiver, has quite a light, sandy soil; of

a dark chocolate tint for 12 inches, then paler and still more sandy. This soil

produces finely and is timbered with White and Chestnut White Oak, Sweet and

Black Gum, Hickory and some little Wild Plum.

646. The lands E. of the Nanna Wauya though in general

resembling the pale yellow loam lands of Winston, are better and

keep improving as we advance towards Summerville, as is shown

by the improvement of the timber â€¢ they become more and more

sandy, and the " black pebbles77 less frequent, until, near Summer-

ville, the soil has totally changed its character.

The country is undulating, but with long slopes, well settled and fertile,

notwithstanding that its soil is extremely sandy; of a brownish gray tint for

about 8 inches, then deep orange-red, indurate, coarse sand down to 24 inches,

and more. Still lower down, we find loose white and yellow sands. The

timber consists of sturdy Post Oak, (sometimes with "runners") large high-

trunked Black Jack, large upland Hickories; occasionally, some Black Oak, and

on the sandiest points of the ridges, the Upland Willow Oak, (Q. cinerea).

This soil is quite productive, "wears well", and does not suffer from drouth

as severely as might be supposed, in consequence, no doubt, of its deep indurate

subsoil, whose ferrugino-aluminous cement, between the coarse sand grains, is

quite retentive of moisture and manures.

647. The sandy soil of the Gholson or Summerville Ridge (which skirts the
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It is important to observe, that the red clay som~times forms the subsoil, 
· where the pale yellow loam (see above, ~643), only. appears on the surface. In 
this case, there is a corresponding improvement in the timber of the yellow loam, 
which is less disposed to be scrubby, and to which according to circumstances, 
the Hickory, Black and White Oakare added. . Of course, deep plowing in such 
soils is to be highly recommended. Moreover; the red soil itself occupies the 
surface in patches and belts in N. W. Winston-as for instance, near New 
Prospect, on Mr. Coleman's land, S. of the Yocka11ookana, where a _strip about 
5 miles long by 1 wide, extends along the edge of the bottom. The main body 
of these red lands, however, is in the "Noxubee Hills", inN. E. Winston and 
S. W. Ocktibbeha. 

The country it occupies is considerably broken, and the hillsides are steep ; 
on them, as well as in the gullies, the !'Poplar" and Ash occur. -Occa8ionally, 
on higher ridges, we find sandy soils, ferruginous sandstone, etc., with scrubby 
Black Jack and Post Oak; but mainly, the :r;ed _soil prevails, and whenever a 
space is affordep, settlements and plantatiQns show the good estimation in which 
the land is held.-This soil appears about 3 miles E. of Louisville, and extends 
S. a.s far as the Winstonville neighborhood, on Allison's Ridge. 

645. I have not myself examined the S; W. portion of Winston, but it is said 
to resemble the southeastern, which I have traversed on the Louisville and 
SumD1erville road. The neighborhood of Louisville is but slightly undulating, and 
the same features, with the pale yellow subsoil containing" black pebbles", and 
a somewhat scrubby growth as before described .('[643), continue' for several 
miles on the Summerville road. Gradually, however, the soil deteriorates as we 
advance, and about 5 miles from the town, we see regular " Pine Hills " resem
bling those of Simpson and S. Smitp, in all but the species of the Pine, which 
is the Short-leaf. To the depth of 8 to 10 inches it is of a very pale yellowish 
buff tint, and almost ashy-lower down, it gradually changes into the pale 
yellow loam with bog-ore pebbles ('lf387). Probably the soil of the lower 
ridges is better than this of the main dividing ridge, which continues with little 
change to within a few miles of the crossing of the Nanna Wauya, where we 
find several narrow branch bottoms timbered with White Oak and Sweet Gum ; 
the uplands between these are of a yellow loam rather more sandy tpan that of 
the Louisville neighborhood. The Bottom soil of the Nanna W auya, also, like 
that of most of the tributaries of Pearl Rive:r, has quite a light, sandy soil ; of 
a dark chocolate tint for 12 inches, then paler and still more sandy. This soil 
produces finely and is timbered with White and Chestnut White Oak, Sweet and 
Black Gum, Hie,kory and some little Wild Plum. _ 

646. The lands E. of the Nanna Wauya though in general 
resembling the pale yellow loam lands of Winston, are better and 
keep improving as we advance towards Summerville: as is shown 
by the improvement of the timber; they become more and more 
sandy, and the" black pebbles" less frequent, until, near Summer
ville, the soil has totally changed its character. 
- The country is undulating, but with long slopes, well settled and fertile, 
notwithstanding that its soil is extremely sandy ; of a brownish gray tint for 
about 8 inches, then deep orange-red, indurate, coarse sand down to 24 inches, 
and more. Still lower down, we find loose white and yellow sands. The 
timber consists of sturdy Post Oak, (sometimes with "runners") large high
trunked Black Jack, large upland Hickories; occasionally, some Black Oak, and 
on the sandiest points of the ridges, the Upland Willow Oak, ( Q. cinerea). 
This soil is quite productive, " wears well ", and does not suffer from drouth 
as severely as might })e supposed, in consequence, no doubt, of its deep indurate 
subsoil; whose ferrugino-aluminous cement, between the coarse sand grains, is · 
quite retentive of moisture and manures. 

647. The sandy soil of the Gholson or Summerville Ridge (which skirts the 
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Matwoods of SToxubee and part of Kemper, (1T563), is the type of a class of sandy,,

but productive ridge soils, which prevail to a considerable extent, and acquire

considerable importance, in S. E. Mississippi. I shall mention them here, as

far as I know them to exist, in connection with the yellow loam, whose place

they evidently occupy; although they extend considerably beyond the limits of

what I have placed under the head of the Yellow Loam Kegion.

- The ridge soils of Kemper, W. of the Matwoods, are generally

very sandy. Those of the main dividing ridges especially in the

northern portion, generally resemble that of the Summerville

Ridge: but the lower ridges often greatly resemble those of S.

Winston, and are of inferior fertility.

Such is the case, for instance, in the uplands between DeKalb and Scoobar

timbered with a middle-sized growth of Hickory, Short-leaf Pine, Spanish

(" Bed ") Oak, and scattered Red (" Black ") Oak and Sassafras. The soil is

yellowish, very sandy, and increasing in sandiness downwards, without the

intervention (as on the Summerville ridge) of any retentive hardpan stratum;

until, at the depth of 2 to 2% ^eetÂ» it is almost pure sand. Of course, deep

culture would not only be useless, but positively injurious in such a soil, which

would in any case wear out very soon; it is, however, but very little cultivated,

the settlements being mostly confined to the creek bottoms, which have rather

a heavy, "flatwoody" soil.

On the main ridge, we generally find at a certain depth, an indurate subsoil

crust, which renders the soil capable of profitable cultivation, and improvement.

This crust, the depth of which varies greatly in different localities (from 8

inches to 2 feet) ought not to be broken through on any account, since after

that, the land must become absolutely useless (U510, ff.). Local examination

alone can determine, in each particular case, what is the depth to which the*

plow can safely go.

648. The bottom soils of the Yazoo, Patickfaw, etc., are exceeding sandy,

although on the ridge dividing them, we see a good loam soil; as also on some-

of those south of Patickfaw, in whose bottom we find, on this route, the first

Long-leaf Pine, which thereafter, onward to Daleville, alternates, in strips of

poor sandy ridge land, with lands bearing the short-leaf Pine, in company with

large Spanish (" Bed") and Post Oaks, whose soil is a yellow, somewhat sandy

loam, producing from five to 800 pounds of seed cotton per acre.

Near Daleville (1178), we find on the uplands a stiff, red, clay

soil, resembling in aspect that of the Noxubee Hills (1644), but not

equal in productiveness; it evidently requires deep tillage to make

the crops safe. The same soil is seen southward of Daleville, where

it resembles still more strikingly, even in its growth, the soil of the

Noxubee hills, and also approaches it in productiveness; it is obvi-

ously derived chiefly from the white or gray clay which underlies^

and sometimes even comes to the surface in what are, very improp-

erly termed "prairie spots" (13T0, ff.).

649. Beyond Sowashee Creek, we again strike sandy land resembling that of

the Summerville Kidge; then, high ridges with ferruginous sand-rock, timbered

with Pine, Post Oak and Black Jack. At the town of Marion, we have a yellow,

sandy, loam subsoil, several feet in thicknees, timbered with Post Oak and Short-

leaf Pine, both short and sturdy, stout, good sized Hickory, some Spanish

(" Bed ") and Black Oak; also Black Gum. This soil, which produces well, is

of particular interest as having proved itself well adapted to the culture of the

Catawba grapeâ€”a crop which is likely to become, in time, of the highest

importance to the State (^706, if.).

In 1859, at the time of my visit, about 5 acres of vineyard had been planted
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Flatwoods ofN oxubee and part of Kemper, ( 1f 563), is the type of a class of sandy,. 
but productive ridge 'soils, which prevail to a considerable extent, and acquire 
cOnsiderable importance, inS. E. Mississippi. I shall mention them here, as 
far as I know them to exist, in connection with the yellow loam, whose place 
they evidently occupy ; although they extend consjderably beyond the limits of 
what I have placed under the head of the Yellow Loam Region. 

The ridge soils of Kemper, W. of the Flatwoods, are generally 
very sandy. Those of the main dividing ridges especially in the 
northern portion, generally resemble that of the Summerville 
Ridge ; but the lower ridges often greatly resemble those of S. 
Winston, and are of inferior fertility. 

Such is the case, for instance, in the uplands between DeKalb and ~cooba7 
timbered with a middle-sized growth of Hickory, Short-leaf Pine, Spanish 
(" Red ") Oak, and scattered Red ("Black") Oak and Sassafras. The soil is 
yellowish, very sandy, and increasing in sandiness downwards, without the 
ihtervention (as on the summerville ridge) of any retentive hardpan stratum; 
until, at the depth of 2 to 2~ feet, it is almost pure sand. Of course, deep 
culture would not only be useless, but positively injurious in such a soil, which 
would in any case wear out very soon ; it is, however, but very little cultivated, 
the settlements being mostly confined to the creek bottoms, which have rather 
a heavy, " fl.atwoody" soil. 

On the main ridge, we generally find at a certain depth, an indurate subsoil 
crust, which renders the soil capable of profitable cultivation, and improvement. 
This crust, the depth of which varies greatly in different localities (from 8 
inches to 2 feet) ought not to be broken through on any account, since after 
that, the land must become absolutely 11seless (1!"5).0, ff.). Local examination 
alone can determine, in each particular case, what is the depth to which the 
plow can safely go. 

648. The bottom soils of the Yazoo, Patickfaw, etc., are exceeding sandy, 
although on the ridge dividing them, we see a good loam soil; as also on some 
of those south of Patickfaw, in whose bottom we find, on this route, the first 
·Long-leaf Pine, which thereafter, onward to Daleville, alternates, in strips of 
poor sandy ridge land, with lands bearing the short-leaf Pine, in company with 
large Spanish(" Red") and Post Oaks, whose spil is a yellow, somewhat sandy 
loam, producing from five to 800 pounds of seed cotton per acre. 

Near Daleville (,178), we find on the uplands a stiff, .red, clay 
soil, resembling in aspect that of the N oxubee Hills (,644), but not 
equal in productiveness; it evidently requires deep tillage to make 
the crops safe. The same soil is seen southward of Daleville, where 
it resembles still more strikingly, even in its growth, the soil of the 
Noxubee hills, and also approaches it in productiveness; it is obvi
ously derived chiefly from the white or gray clay which underlies, 
and sometimes even comes to the surface in what are, very improp
erly termed "prairie spots" (,370, if.) . 

. 649. Beyond Sowashee Creek, we ~gain strike sandy land resembling that of 
the Summerville Ridge; then, high ridges with ferruginous sand-rock, timbered 
with Pine, Post Oak and Black J n.ck. At the town of Marion, we have a yellow, 
sandy, loam subsoil, several feet in thicknees, timbered with Post Oak and Short
leaf Pine, both ~bort and sturdy, stout, good sized Hickory, some Spanish 

("Red") and Black Oak; also Black Gum. This soil, which produces well, is 
of particular interest as having proved itself well adapted to the culture of the 
Catawba grape-a crop which is likely to become, in time, of the hlghest 
importance to the State ( '!f706, ff.). · 

In 1859, at the time of my visit, about 5 acres of vineyard had been planted 
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near Marion. I was informed that in 1858, a tract of vineyard belonging to

Judge J. B. Hancock (who was the first to introduce the culture) yielded fOO

gallons of juice at the rate of 700 gallons per a,ere; and smaller quantities, at

the same rate of production or nearly so, have been made by others. Estimating

the product at only $1 50 per gallon (the minimum), it would seem that few

other crops would be likely to yield equal profits on this soil. I have been

unable to obtain information concerning the crop of 1859, but a large yield was

anticipated. Drs. H. K. Wilson and D. XJ. Ford, of Marion have also entered

with zest upon the culture of the grape ; and it is to be hoped that the results

of these interesting experiments will, at an early day, be communicated to the

public.

650. About half a mile west of Marion, we find a strip, not more than half

a mile in width, of sandy land of the character of the Summerville Bidges; the

same is also met with about three miles south of Marion, and is there about

three miles wide; it bears quite an assortment of oaks, to-wit: Post Oak with

"runners", Black Jack, Upland Willow, and Barrens Scrub Oak (Q. ferruginea,

cinerea, Qatesbaei), all of which are here properly comprehended under the

designation of Black Jacks; Spanish ("Bed") and true Ked (" JBlach ") Oak, with

some Hickory.

Southward of this belt of sandy land, we again see a tract resembling that at

Marion; but further south, as well as west of the sandy belt near Marion, we

soon enter the regular Long-leaf Pine Hills, which will be noticed elsewhere

(see "Long-leaf Pine Region").

651. The sandy soils but just described coincide in every par-

ticular with those forming the ridges on the upper Tallahoma, and

the north portion at least of the Paulding ridge, North Jasper

(1746). The same kind of soil appears, no doubt, on some of the

ridges of Newton, and through that county, probably, is connected

with the ridges of DeKalb and Summerville.

The peculiarities of this soil can nowhere, perhaps, be studied

to greater advantage, than on the ridges of the Tallahoma, west

of Garlandville.

The main body of the ridge consists of loose, sterile sands, while the summit

is formed by a stratum six to eight feet in thickness, of a semi-indurate material

consisting of coarse sand, loosely cemented by reddish- or grayish-yellow, clayey

matter, so as to form a coarse sandy hardpan, which, when crushed, is readily

separated into its sandy and its clayey ingredients, by mere dusting, as when

we separate wheat from the chaff. Hence it is observed, that great injury is done

to this soil when exposed in prominent points, to high winds shortly after tillage

in dry weather; the fertile portion of the soil being thus litterally blown away

and leaving the arid sand behind.

It has been stated that this stratum of soil or hardpan lies on the bfil-tqps; the

hillside soil is a mixture of the washings of this summit stratum with the red

and white sand underlying it, and cropping out on the slope. The sandy hard-

pan when once broken up, parts with its fertilizing ingredients as readily by the

action ot water, as by that of wind; hence, that portion of it which is washed

down the hillsides, is of greatly inferior fertility, and inhabited chiefly by scrubby

Post Oak with runners, and Upland Willow Oak; and the same character is

assumed by the soil of the summit of the ridge, whenever the stratum of fertile

hardpan, being thin, has been broken up, as is the case, to a considerable extent,

in the tract of sandy soil south of Marion (see above).

652. The soil of the Tallahpma ridges in North-west Jasper (where the

hardpan stratum is of sufficient thickness to allow of deep culture), has yielded

fine crops of cotton and corn for fifteen to twenty years, before it was considered

as "worn out"; to sweet potatoes, it is found to be peculiarly suited. Yet even
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near Marion. I was informed that ii\ 1858, a tract of vineyard belo~ging-.to 
Judge J. B. H~cock (who was the fi~t to introduce' the culture) yielded 1100 
gallons of juice at the rate of 700 .gallons per acre; and smaller quantities, at 
the same rate .of prOduction or nearly so, have been made by others._ E:stima.tirig 
the product at only $1 50 per gallon (the minimum), it would seem tba.t·few 
other crops would be likely to yield equal profits on this soil. I have been 
unable to obtain information concerning the crop of 1859, but a large yield was 
anticipated. Drs. H. R. Wilson and . D. U. Ford, of Marion have alHo entered 
with zest upon the culture of -the grape ; and it is to be hoped that the results 
of these interesting experiments will, at an early .day, be communicated to the 
public. · 

650 . .About half a mile west of Marion, we find a strip, not more than half 
a mile in width, of sandy land of the character of the Summervi~e Ridges ; the 
same is also met with about three miles south of Marion, and is there a~ut 
three miles wide; it b~ars quite an assortment of oaks, to-wit: Post Oak with 
u runners", Black Jack, Upland Willow, and Barrens Scrub Oak ( Q. ferruginea, 
cinerea, Oatesbaei), . all of which are here properly !!Omprehended under the 
designation of BlackJacks; Spanish ("Red") and true Red ("Black") Oak, with 
some Hickory. 

Southward of this belt of sandy land, we again see a tract resembling that at 
Marion; but ft;trther south, as well as west of the sandy belt near Marion, we 
soon enter the regular Long-leaf Pine Hills, which will be noticed elsewhere 
(see "Long-leaf Pine Region"). 

651. 1'he sandy soils but just described coincide in every par
ticular with those forming the ridges on the upper Tallahoma, and 
the north portion at least of the Paulding ridge, North Jasper 
(,-746). The same kind of soil appears; no doubt, on some of the 
ridges of Newton, and through that county, probably, is connected 
with the ridges of DeKalb and Summerville. 

The peculiarities of this soil can nowhere, perhaps, be studied 
to greater advantage, than on the ridges of the Tallahorna, west 
of Garlandville. 

The main body of the ridge consists of loose, sterile sand'S, while the summit 
is formed by a stratum six to eight feet in thickness, of-a semi-indurate tnateTial 
consisting of coarse sand, loosely cemented by reddish- or grayish-yellow, . clayey 
matter, so as to form .a coarse sandy hardpan, which, when crushed, is'l"eadily 
separated into its sandy and its clayey ingredients, by mere dusting, as when 
we separate wheat from the chaff. Hence it is observed, that great injury is done 
to this soil when exposed in pro:p:~.inent points, to high winds slwrtly after tillage 
in dry weather; the-fertile portion of the soil being thus litterally blown aw.ay 
and leaving the arid sand behind. 

It bas been stated that this stratum of soil or hardpan lies on the hill~tops; the 
hillside soil is a mixture of the washings of this summit stratum with the red 
and white sand underlying it, and cropping out on the slope. The sandy hard~ 
pan when once broken up, parts with its fertilizing ingredients as readily by the 
action of water, ·as by that of wind; hence, that portion of it which is washed 
down the hillsides, is of greatly inferior fertility, and inhabited chiefly by scrubby 
Post Oak with runners, and Upland Willow Oak ; and the same character is 
assumed by the soil of the summit ofthe ridge, whenever the stratum of fertile 
hardpan, being thin, bas been broken up, as is the case, to a considerable extent, 
in the tract of sandy soil south of Marion (see above). . 

652. The soil of the Tallahoma ridges in North-west Jasper (where the 
hardpan stratum is of sufficient thickness to allow of deep culture), has yielded 
fine crops of cotton and corn for fifteen to twenty years, before it was considered 
as "worn out"; to sweet potatoes, it is found to be peculiarly suited. Yet even 
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now, after the soil of the "turned out" old fields, of which there -are many

â€¢on the brows of these hills, has been much damaged by winds and washing, the

judicious use of the suteoil plow would readily renovate it; and by careful

prevention of washing, with attention to tilling only while the soil is somewhat

moist, they might produce for many years to come, and would undoubtedly be

susceptible of improvement by manure also, so long as the hardjpan stratum is

not broken throughâ€”which, in using deep culture, must be carefully guarded

against (1[510, ft); recollecting that what can be done with impunity and

advantage on the summits of the ridges, may ruin the hillside lands. The use

of the marls occurring at the foot of the Tallahoma and Paulding ridges, con-

jointly with vegetable matter, would be eminently useful on these soils, and might

even [reclaim the land where the subsoil crust is very thin or wanting. The

white "shell prairie " marls (1T208; 288), by themselves, however, should be used

with great cautionâ€”in quantities not exceeding one hundred to one hundred

and fifty bushels per acre, for a trial; but since pine straw (IT790, ff.), is very

â€¢available in these regions, for use in composting, it would seem advisable always

to employ it at least, conjointly with the marl. .

653. Eising, as these ridges do, rather suddenly, from the level regions of the

"hogbed prairie" and shell prairie (^746); affording, from their summits, exten-

sive views Over the wooded plains, they offer many tempting sites for residences.

The great depth required for wells (80 to 100 feet), in the absence of springs, is

somewhat of a drawback, but not greater, to say the least, than in many of the

best settled regions of the State, where cisterns are used altogether. Moreover,

it is very likely, from the considerable elevation of the country in Newton

county, as shown by the railroad levelings, that in bored wells, tubed as far as

the sand reaches, water could be procured to rise to within convenient distances

of the surface (1T325). .The improvement of these ridges, therefore, highly

desirable as it is, is by no means as difficult as might seem at first sight. By the

aid of the Eotten Limestone, or rather, perhaps, the lime made of it (if 147, if.),

similar improvements will be practicable with the similar lands of Noxubee,

Kemper and Lauderdale.

Of the lands of Neshoba and Newton, I have but little personal knowledge.

A large portion of East Neshoba greatly resembles that of Winston covered by

the pale yellow, black-pebble loam (ir543), save in that the scrubby Black Jack

is, perhaps, rather prevalent over the Post Oak. In West Neshoba there are

said to exist some of the highest ridges in the State.

654. Bottom Soils op the Yellow Loam Region,â€”The Bottom

soils of the smaller streams necessarily vary so much in conformity

with the soils of the surrounding uplands, that it would be impos-

sible to consider them specially under a distinct head, without

continual repetition. They bear, as it were, the average character

of the soils of the hills from which they receive their washings

{usually with the addition of vegetable matter); henco that of the

bottom soil of one stream will be changed to a certain extent, so

soon as other streams, whose uplands are of a different kind, unite

with the first, carrying with them, of course, their peculiar depos-

its, to mingle with those of the others, and to modify their charac-

ter accordingly.

I intend, therefore, to give, under this head, merely general remarks on the

-character of the bottom soils of the principal streams and their tributaries. No

analyses having as yet been made of any of these soils, all I can say regarding

them refers to their extent of occurrence, their growth, physical properties, etc.,

as observed in the field. They are usually so fertile, that few of them have as

yet begun to be worn out; and as there has been less demand for knowledge in

.regard to them, I have thus far directed my attention more especially to the

Kâ€”20
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now, after the soil of the "turned out" old fields, of which there •are many 
-on the brows of these hills, has been much damaged by winds and washing, the 
judicious use .of the subsoil plow. would readily renovate it; and by careful 
prevention of washillg, with attention to tilling only while the soil is somewhat 
moist, they might produce for many years to come, and would undoubtedly be 
susceptible of improvement by manure also, so long as the hardpan stratum is 
not broken through-which, in using deep culture,· must be carefully guarde4 
against (~510, ff.); recollecting that what can be done with impunity and 
advantage on the summits of the ridges, may ruin the hillside lands. The use 
of the marls occurring at the foot of the Tallahoma and Paulding ridges, ron
iointly with vegetable matter, would be eminently useful on these soils, and might 
even ;reclaim the land where the subsoil crust is very thin or wanting. The 
white "shell prairie" marls ( ~208 ; 288), by themselves, however, should be used 
wit}:! great caution-in quantities not exceeding one hundred to one hundred 
and fifty bushels per acre, for a trial; but since pine straw (~790, ff.), is very 
·available in these regions, for use in·composting, it would seem advisable always 
to employ it at least, conjointly with the marl. , 

653. Rising, as these ridges do, rather suddenly, fro~ the level regions ofthe 
"hogbed pr~irie" and shell prairie (~746}; affording, from their summits, exten
i>ive views dver the wooded plains, they offer many tempting sites for residences. 
The great depth required for wells (80 to 100 feet), in the absence of springs:,is 
somewhat of a drawback, but not greater, to say the least, than in many of the 
best settled regions of the State, where cisterns are used altogether. Moreover, 
it is very likely, from the considerable elevation of the country in Newton.. 
county, as shown by the rai,lroad levelings, that in bored wells, tubed as farM 
the sand reaches, water cou1d be procured to rise to within convenient distances 
of the surface (~325). .The improvement of these ridges, therefore, highly 
desirable as it is, is by no means as difficult as might seem at first sight. By the 
~id of the Rotten Limestone, or rather, perhaps, the lime made of it ( on-147, ff.), 
similar improvements will be practicable with the similar lands of N ox,ubeeJ 
Kemper and Lauderdale. · 

Of the lands of Neshoba and Newten, I have but little personal knowledge. 
A large portion of East Neshoba greatly resembles that of Winston covered by 
the pale yellow, black-pebble loam (~543), save in that the scrubby Black Jack 
is, perhaps, rather prevalent over the Post Oak. In West N eshoba there are 
said to exist some of the highest ridges in the State. · 

654. BoTToM SoiLS oF THE YELLOW LoAM REGION.-The Bottom 
soils of the smaller streams necessarily vary so much. in conformity 
with the soils of the surrounding uplands, that it would be impos
sible to consider them specially under a distinct head, without 
continual repetition. They bear, as it were, the average character 
of the soils of the hills from ·which they receive their washings 
(usually with the addition.of vegetable matter); hence that of tJ:te 
bottom soil of one stream will be changed to a certain extent, so 
soon as other streams, whose uplands are of a different kin~, unite 
with the first, carrying with them, of course, their peculiar depos
its, to mingle with those of the others, and to modify their charac
ter accordingly. 

I intend, therefore, to give, under this head, merely general remarks on the 
.character of the bottom soils of the principal streams and their tributaries. No 
analyses having as yet been made of any of these soils, all I can say regarding 
them refers to their extent of oceurrence, their growth, physical properties, etc., 
as observed in the field. They are usually so fertile, that few of them have as 
yet begun to be worn out ; and as there has been less demand for knowledge in 
.regard. to them, I have thus far directed my attention more especially to the 
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uplands. Such bottom soils, in fact, as are annually overflowed, and are, there-

-fore, always receiving a fresh supply of fertilizing ingredients from the uplands^,

will of themselves last longer than the latter, even though their native fertility

may not be much greater.

655. It may be supposed that in a region whose surface is gen-

erally occupied by light loams underlaid by purely sandy strata?

the bottom soils are also in general light and even disposed to be

sandy. This is so far true, that the streams running through

regions exclusively occupied by the Orange Sand, generally possess

, rather indifferent bottom soils; to which may be added that in

such cases, the bottoms are usually very narrow, and often possess

rather a hommock or second bottom character. Many of the

smaller streams of S. Winston, W. and S.Kemper,andN.Lauder-

dale, and very frequently those of the Pine hills of North' Missis-

sippi, give evidence of this fact; and as the uplands are cleared y

4he sands washed down from them upon the surface of the bottoms

render the matter still worse.

'656. Most of the streams of the Yellow Loam Region, however?

<tot more or less into the clayey strata of the Lignitic formation

v(lfl64, ff.), in different portions of their course. Whenever such is.

actually the case, the increased heaviness of the bottom soil usually

evidences the fact clearly, a short distance belgw; and, since clay

-wilt remain suspended in water much longer than sand, the proper

atnoiint of clayey Matter is thurv^ry generally distributed through-

out the bottotn soilsâ€”much more so than, where bottom soils &re

prevalently clayey, the sand taken up at some few points will be

distributed through them. Hence even in regions where the upland

soils and the body of the hills are prevalently sandy, the bottom

scfils will often exhibit a much less extreme condition in this respec t t

their clayey portion being derived, perhaps, from a considerably

distant point.

Thus, the influence of the heavy clay brought into the Talla-

hatchie by its tributaries heading in the Platwoods, is perceptible for

a long distance below; it remains perceptible longest, of course,

near the main channels, the more sandy alluvium derived from the

hills of N. W. Lafayette and S. W. Marshall (T629*), gradually

closing in upon it until, in the lower part of its course through the

hills, its bottom soils are quite light and sandy, though always

very fertile.

The Tallahatchie bottom is from a mile to a mile and a half wide between*

Marshall and Lafayette, considerably cut up with sloughs, and of course, subject

to overflow; though, on account of the comparative lightness of the soil, the

orops of the Tallahatchie bottom are less frequently injured by high water than*

is the case in the bottoms of the neighboring streams. It possesses a tall and

^Rgorous growth of the usual bottom timber of N. Mississippi, when th<& soil is

not very heavy. Gypres3 in the sloughs, on the higher ground, Water, Willow

aad-White Oak, (the Chesnut White Oak is less common), both kinds oif Shell-

bark Hickory, 'Ashy: Box Elder, "Poplar", Sweet Gum, Black Gum,;3Slm, a

^odd deal of Holly, -Maple and Hornbeam, and oh the sandier soils, the'Beech.

There is usually no hommock or second bottom of any extent j' the loam hills-
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uplands. Such bottom soils, in fact, as are annually overflowed, and are, there-
\fore, always receiving !1- fresh supply of fertilizing ingredients from the uplands,. 
will of themselves last longer than the latter, even though their native fertility 
:i'nay-notbe much greater . 

. 655. It may be supposed that in a region whose surface is gen· 
.~rally o(!cupied by light loams underlaid by purely .sandy strata, 
-the bottom soils are also in general light and even disposed to be 
sandy. This is so far true, that the streams running through 
regions exqlusively occupied by the Orange· Sand; generally possess-

. rather indifferent bottom soils ; to which may be added that in 
such cases, the bottoms' are usually very narrow, and often possess 
J'ather a hommock or second bottom character. Many of. the 
smaller streams of S. Winston, -W •' and 8; Kemper,,and N. Laudm·-
dale, and very frequently those of the-Pine' hills of North' Missis
sippi, give evidence of this fact ; and as the l}plaiids are cleared,_ 
·.-the sands washed· down from· them upon the stirface of the bottoms 
r~n:der the matter still worse. -

i 656. :·Most of the streams of the Yellow Loam'Reg~on, however r 

_ ~ut' irl~re m; · le~_s ·i-nto the . ~layey str~ta of the Lignitic·formatio!l 
, .(YH}4,-ff.), m different portiOns of then· course. Whenever such IS 
,~ally the case, :the increased hea-viness of the bottom soil usually 
e:vjdences·:the fact clearly, ashorf distance belQ~f; and,. since clay 

-·will- remain· suspended in 'Water much longer than-sand, the pr-oper 
:i.mQtint' of clayeycmatter -is thus-v,ery,generally distributed throllgh
·out the bottom soils'-much more so than, where· bottom soils, are· 
-prevalently clayey, the sand taken up at some few .point~ willbe 
..distributed through them. Hence even in regions where the upland 
. goils· ·arid the body of the hills are prevalen-tly sandy, th!} bottom 
sdils ·will often exhibit amu.ch less extreme condition in .this respect;. 
their clayey portion being derived; perhaps, from a considerably 
di~bint point. . · 
_ ·:Thus, the influence · of the heavy clay brought into the Talla

'hatchie byits tributaries heading in the ]'latwoods, is perceptible fo1· 
.a long ·distance below ; it remains perceptible longest, of course, 
ri(lar the, m9,in channels, the more sandy alluvium derived from the 
·hills of N~ · W. L;afayette and S. W. Marshall (,629~), gradually 
closing in upon it until; in the lower part of its course through the 
hills, its bottom soils a.re quit~ light and sandy, though always 
-very fertile. · 

The Tal11ihatchie bottom is from a mile to a mile and a half wide between 
Marshall and Lafayette, considerably cut up with sloughs, and of course, subject 
to overflow ; though, on account of the comparative lightness of the soil, the 
erops of the T:allahatchie .bo\tom are less frequently injured by high water than 
.:is the ;_case in 'the botwAts pf_ ~J:te · ne~ghboring !j!~~~ms. It possesses a tall .and 
·vigorous. growth of the·us~lpQttotn timber of N. :Mississippi, .when tpe .~oil is 
·:not:very-pea.yy • . ,Oyp~~a,in:~b,~~ s_loughs, on the. higher grofuid; Water; ~illow 
·: d.'W:bi .. - -n.;t.- (the ·. CW>anuii White Oak.. . • 1 · . ). "'""""" 1._:-.;.ds 'of' Shell-an "P v.~ . . , .. ..,.,.,._ _ 1S ess common , _UI:Iw A:p.l , .. . 

: ~k ''Hick~ry., •Ash;: :l30x ' :F,!l~er, ";Popiar", Sweet Gum, BlaCk Gum;.'Eqn, a 
· ·good· deaJ. ·of ·Holly, -M~ple and -Hornbea-m, and ori the sandier sOilS; 'the' ~ech~ 

There is usually no hommoclt or second bottom of any extent i ' the loain hills 

Digiti zed by 
UNIVERSITY OF MICHIG N 

Original from 
UNIVERSITY OF ICHIG N 



1T657, 658, 659, 660] soils of the scoona and yockeney, 307*

generally come down in short slopes into the bottom proper, though in Marshall*

county, there is in some points a more gradual "hommock" slope.

657. The . Yoekeney-Patafa, so far as I know it (in Lafayette â€¢

county, (T6B1), bears throughout the character of a Flatwoods-

stream (1592); its bottom being usually wide (one and a half to

two miles), for a stream of its size, and its soils generally heavy and

disposed to be "cold and late in spring, in consequence of the

slowness with which the water recedes after an overflow, and the

great retentiveness, of the soil.

In consequence of these inconveniences, the Yockeney, notwithstanding its

fertility as demonstrated by its yigorous growth of timber (among which, the

Chesnut White Oak is prominent, while the Holly and Beech are not common),

has not been cultivated very extensively in the upper portion of its course.

Lower down in S. W. Lafayette, where the soil is lighter, it is better settled.

The sluggishness of the current explains the fact that the bottom is but little

cut up, with sloughs. The Yockeney, also, has little or no hommock.-â€”The soils

in the bottoms of some of its tributaries (e. the Potlockney), are rather sandy

than otherwise, and very heavily timbered, so much so as to make the labor of

clearing a serious drawback.

658. The Loosha Scoona. River (1631), is even more than the

Yockeney, a genuine,Matwoods stream. It has little or no second

bottom, for although the slope of the hills in N. W. Calhoun is

rather gradual, and is occupied by settlements, this slope has

essentially the upland growth, to the edge of the bottom proper.

The latter is of^xtraordinary widthâ€”two to three miles in Calhoun countyâ€”

and its soil is gray and heavy like that of the streams in the Flatwoods proper

(Tf592), like which it forms, during the rainy season, a mire which for tough-

ness and depth, has a well-merited reputation among those who have attempted

to cross the bottom at such times. The sloughs, though so shallow that one

might overlook them, require solid bridges more than many of five times their

apparent width and depth, in other bottoms; for the quagmire is as deep in

.Jthem, as the water is in the others. The sluggishness of the stream, and the-

tenacity of the soil may be judged of by the. fact that after several weeks sub-

mergence, wagon-tracks previously made on the general level will still appear -

with sharp angles. The bottom is, however, finely timbered (the Chestnut White -

Oak being prominent among the trees), and the soil is undoubtedly very fertile;

but the late spring overflows, together with the heaviness of the soil, renders

crops somewhat precarious thus far, and in consequence, it is very difficult to-

obtain a stand. The first step in the reclamation of the Scoona bottom lands^.

therefore, must be to exclude the late overflows.

659. I am not acquainted with the features of the Yallabusha^

Kiver, as exhibited in S. Calhoun; it appears however, from the

sand-drifts which its banks exhibit in Yallabusha county, that its

bottom soils must differ sensibly from those of the Scoona.

Its extensive, fertile hommock or second bottom, which gradually slopes

down into the first, has already been mentioned (^632). The Yallabusha is a

rapid stream near Grenada, and like the Tallahatchie, has cut deep and exten-

sive sloughs in its bottom, which is subject to frequent overflows; but from the

comparative lightness of its soil (slightly heavier than that of the hommock)

crops are not so frequently injured as on the Scoona.

660. On the Big Black, above the Cane Hill Eegion (1T674), w

generally find a second bottom on one side at least, from vrhich

â€¢ there is a descent of & to 4 feet to the. first. The soils of both: are-
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generally come down in short slopes into the bottom proper, though in Marsha111 
oounty, there is in some points a more gradual " hommock" slope . 

. 657. The Yockeney-Patafa, so far as I know it (in Lafayette' 
county, (,631), bears throughout the character of a Flatwoods~ 
stream (,592); its bottom being usually wide (one and a half to 
two milea), for a stream of its size, and its soils generally heavy and 
disposed to be "cold", and late in spring, in consequence of the 
slowness with which the water recedes after an overflow, and the 

. great retentiveness, of the soil. 
In consequence of these inconveniences, the Yockeney, notwithstanding its 

fertility as demonstrated by its vigorous growth of timber (among which_ the 
Chesnut White Oak is prominent, while the Holly and Beech are not coinmon), 
has not be~n cultivated very extensively in the upper portion of its course . 
. Lower down in S. W. Lafayette, where the soil is lighter, it is better settled. 
·The sluggishness of th.e current explains the. fact that the bottom is but little 
eut up with sloughs. The Yockeney, also, has little or no .hommock.-,.'l'he soils 
.in the bottoms of some of its tributaries (e. g., the Potlockney), are rather sandy 
.than otherwise, and very heavily timbered, so .much so as to make the labor of 
clearing a serious drawback. . 

· 65.8. 11he Loosha Scoona. River· (,631), is even more than· the 
. :Y Qckeney,. a genuine, Flatwoods stream. It has little or no .second 
· ·bottom, for although the slope of the hills inN. W. Calhoun is
. rather gradual, and is occupied by settlements, · this slope has 
· essentially the upland growth, to the edge of the bottom proper. 

The latter is o~xtraordinary width--two to· three miles in Oalhoun county
and its soil is gray.andheavy like. that of the streams in the Flatwoods·proper
(~592), like which it forms, during the rainy season, a mire which for tough
~ess and depth, has a well-merited reputation amongthose who have atteiJlpted 
to cross the bottom at such times. The sloughs, though so shallow that one · 

.· might overlook them, require solid bridges more than many of :five times their · 
~pparent width and · depth, in other bottoms ; for the quagmire is as deep in 

.. them, as the water is in the others. The sluggishness of the stream, and the
tenacity of t}J.e soil may be judged of . by the. fact that after several weekS sub-

, mergence, wagon-tracks previously made on the general level will still appear -
with sharp angles. The bottom is, however, :finely timbered(the Chestnut White

.,oak being prominent among the trees), and the soil is undoubtedly very fertile ; 
. , .but the late spring overflows, together with the heaviness of the soil, renders·. 

crpps somewhat precarious thus far, and in consequence, it is very difficult to· 
. obtain a stand. The :first step in the reclamation of the Scoon,a bottom lands,.. 
therefore, must be to exclude the late overflows. 

659. I ·am not acquainted with the features of the Yallabusha. 
River, . as . exhibited · in S. Calhoun; it appears however, froin the-

• sand-drifts which its ·banks exhibit. in Yallabusha county, :that its 
· bottom soils . ,must differ sensialy from those of the Scoona. 

• Its' · extensive, ·fertile hommock-or second bottom, which gradul!lly slopes 
_;down into-the first, has already been mentioned (1!'632). The Yallabusha is a · 
· ~pid stream near-Grenada, and•like the Tallahatchie, has cut deep and exten
.sive sloughs· in, its bottom, which is subject to frequent overflows ; , but from the 
eomparative ·lightness of its soil (slightly heavier than that of the hommock) 
crops· are not 80' frequently injured as on the Scoona. 

· 660. On the; Big Black, above the Cane Hill Region· ·(~674),--we
-,generally find a second bottom on one side · at least, from which 
:·there is a descent of .3. to 4 feet to. the. first. The soils. of hoth,,are· 
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in general light and easily tilled j that of the first is usually

the heavier of the two, and remarkable in the greater portion of

the river's course, for its tall and vigorous timber. Notwithstanding

"the frequent overflows, the bottom soils of the Big Black are being

appreciated, and as might be expected, are very fertile.

The hommock soils of the Big Black are as variable in their quality as in

viheir extent of occurrence in different localities.â€”At the crossing of the Greens-

boro1 and Bankston road, in Choctaw county, the hommock is about a mile

<in width, elevated, as usual, 3 to 4 feet above the first bottom; has a chocolate-

'.eolored, light, and very fertile soil, in which there is no perceptible change for

15 inches. The timber is large, consisting of Beech, Hickory, Ash, Elm,

..Hornbeam, Ked-bud, etc.

On Dr. Vaiden's land near Shongalo (IT633), there is a tract of hommbck

land skirting the Big Black Bottom, quite level, and nearly destitute of timber;

â€¢some large Post Oaks, occur in groups, and in low places, small Sweet Gum.

The soil is light, but destitute of coarse sand, of a dark tint for 10 to 12 inches;

-and beneath, a subsoil of very fine, pale yellow sand evidently very unretentive

in consequence of which, the land is liable to injury by drouth; produces good

wheat, oats, rye and Irish potatoes, but very poor cotton or corn.â€”There must

be some chemical defect in this soil, beyond that of an inferior subsoil, which

analysis will probably detect. This land does not occur in a regular belt but

rather in patches, on the edge of the Big Black bottom, into which, at other

,:points, the hills come down with a decided slope. Spots of soil similarly tim-

bered, and producing abundant crops of grass, but little else, occur in. S.

JYallabushaâ€”e. at Mr. Kirkman's on the waters of Okachicama Creek.

661. A soil somewhat similar in aspect to that at Vaiden's, but evidently

aaaore fertile, forms the second bottom (which is about % of a mile wide), of the

river opposite Goodman Station; it is there timbered with Post Oak, Willow

Oak, and some Short-leaf Pine, with a dense undergrowth. Of the properties

of this soil in cultivation, I have heard nothing.

Further S. at the crossing of the Benton and Canton road, we find on tbe.E.

side of the Big Black quite an extensive level hommock, with a whitish and

somewhat ashy soil and subsoil (often interstratified, at some depth, with dark

.colored, and more clayey bands), whiqh is complained of as being little pi oduc-

Mve and very liable to injury by drouth. On the whole, it resembles very much

jfoeHght soil of the Chickasaw Flatwoods, and perhaps its ailments are the same

(IT 575). Its timber is Post and Willow Oak, with some Blackjackâ€”all of

scrubby and inferior growth. The Willow Oak especially, instead of being a tall

.-graceful tree, is of the low, rounded, apple-tree shape which it is wont to assume

in "crawfishy" soils. Here, as elsewhere, the "black pebble" or bog ore,

â€¢which occurs more or less in the whole mass, becomes very abundant lower

^downward, where, moreover, the material becomes more clayey (1T387).

This soil is not confined to the immediate neighborhood of the Big Black

XEiver; it occurs, more or less, in all the level region N. of Canton, forming as it

were the general level, above which the fertile, gently undulating loam lands

<rise, somewhat like the islands of red ridge soil in the Pontotoc Flatwoods

(*If576). The same, white soil, with bog ore pebbles, occurs in the bottoms or

rather hommocks, of creeks between Jackson and Canton, and is quite common

in the S. W. portion of the Stateâ€”as will be mentioned hereafter (-ir765a ).

Generalities concerning the origin of these soils, have been given in the

f General Part (1T387, ff.).. Not having as yet found time to ascertain their wants

,and\tfoe remedies, by analysis, I can now only say, that in all cases which have

come to my knowledge, where they were well drained and lime or aslies applied

to them, they have become very productive. The marls of Madison and Hinds

afford abundant opportunity of testing the point in reference to the lands in

question.
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in general light and easily tilled; that of the first is usually 
-the heavier of tfie two, and remarkabl~ in the greater portion of 
the river's course, for its tall and vigorous timber. Notwithstanding 
the frequent overflows, the bottom soils of the Big Black are being 
:-appreciated, and as might be expected, are very fertile. 

The hammock soils of the Big Black are as variable in their qua}ity as in 
dheirextent of occurrence in different localities.-At the crossing of the Greens
boro, and Bankston road, in Choctaw county, the hammock is about a mile 

rin width, elevated, as usual, 3 to 4 feet above the first bottom ; has a chocolate
. ·.colored, light, . and very fertile soil, in which there is no perceptible change fot 

15 inches. The timber is large, consisting of Beech, Hickory, Ash, Elm, 
.:Hornbeam, Red-bud, etc. _ 

.· On Dr. Vaiden's .land near Shongalo ('lf633), there is a tract of hammock 
Jand skirting the Big Black Bottom, quite level, and nearly destitute of timber; 
:some large Post Oaks, occur in groups, and in low places, small Sweet Gum. 
The soil is light, but destitute of coarse sand, of a dark tint for 10 to 12 inch~s ; 

.-and beneath, a subsoil of very fine, pale yellow sand evidently very uilreteutive 
in consequence of which, the land is liable to injury by drouth; produces good 
..wheat, oats, rye and Irish potatoes, but very poor cotton or corn.-There must 
·be some chemical defect in this · soil, beyond that of an inferior subsoil, which 

· ··analysis will probably detect. This land does not occur in a regular belt but 
· rather in patches, on the edge of the Big Black bottom, into which, at otller 
.:points, the hills come down with a decided slope. Spots of soil similarly tim
bered, and producing abundant crops of grass, but little else, occur jn_ S. 

_:Yallabusha-e. g.,.at Mr. Kirkman's on the waters of Okachicama Creek. 
661. A soil somewhat similar in aspect to that at Vaiden's, but evidently 

more fertile, forms the second bottom (which is about% of a mile wide), of the 
l'iver opposite Goodman Station ; it is there timbered with Post Oak, Willow 
Oak, and some Short-leaf Pine, with a dense undergrowth. Of the propertjes 
-of this soil in cultivation, I h~tve heard nothing. ·· 

Further S. at the crossing of the Benton and Canton road, we find on the _E. 
·side of the Big Black quite an extensive level hommock, with a whitish' and 
. .somewhat ashy soil and subsoil (often interstratified, at some depth, with dark 

-i. .colored, and more clayey bands), whi<1h is complained of as being little' ptoduc-
:. ~tiv.e and very liable to injury by drouth. On the whole, it resembles very much 
· ~the.light soil of the. Chickasaw Flatwoods, and perhaps its ailments are the same 

('!f575). Its timber is Post and Willow Oak, with some Black Jack-all of 
. scrubby and inferior growth. The Willow .Oak especially, instead of being a t&ll 

;~eful tree, is of the low, rounded, apple-tree shape which it is wont to assume 
in "crll.wfishy" soils. Here; as elsewhere, the "black pebble n or bog ore, 

. JWhich o_ccurs more or less in the whole mass, becomes very abundant lower 
;downward, where, moreover, the material becomes more clayey ( ,-387). 

This soil is not confined to the immediate neighborhood of the Big Black 
iltiver; it occurs, more or less, in all the level region N. of Canton, forming as it 
were the general level, above which the fertile, gently undulating loam lands 
<lise, somewhat like the islands of red ridge soil in the Pontotoc Flatwoods 
(.,-576). The same.white soil, with bog ore pebbles, occurs in the bottoms :or 
nt;her hommocks, of creeks ~etween Jackson and Canton, and is quite common 
in the S. W. portion ofthe State-as will be mentioned hereafter ('lf7652 ). 

Generalities concerning the origin of these soils. have li>een given in tlie 
rGeneral Part (.,-387, :ff.) •. · Not having as yet found time to ascertain their wants 
•SIJld \the temedies, by analysis, I can now only say, that in all cases which have 
e9m.e to my knowledge, where they were well drained and lime or aslws applieil 
tq tkem, they have become very productive. The marls of Madison and Hinds 
·.afford abundant opportunity of testing the point in reference to the lands in 
question. 
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662. The bottom soils of the waters of Pearl River, outside of'

the Prairie Region, are characterized almost throughout, by very

light soils, the sand contained in them being mostly fine, often so*

as to render, them almost ashy. Pearl River itself, in the greater

portion of its course, has a first bottom comparatively narrow, and

often entirely absent, whilst the hommock or second bottom lands

are very extensiveâ€”often 3 miles in widthâ€”and not generally

very fertile. The tendency to form high sandy hommocks is also

manifested very generally oit its tributaries.

From Madison county, to N. Hancock, where I have examined the PearL

Kiver flat or hommock in numerous points, there is considerable uniformity

both in the aspect of its soil and its timberâ€”all variations, as it were, of the-

same theme. The surface soils are very generally of a pale tint, and do not'

often contain much vegetable matter; they are mostly light, and without coarse

sand. The subsoil varies from a pale yellow, moderately light loam, to a pale

ashy sand with very little clay; and fertility seems to vary precisely in

accordance with these changes, which frequently occur in , belts of from a half

to three miles width, running parallel to the tributaries and therefore, more or:

less, at right angles with the main stream. The Post, Water and Willow Oaks;

and the Bottom Pine are, so to speak, the Key-note of the timber. Where the-

Pine is very prevalent, and the Oaks disposed to be scrubby, we find the pale*

ashy soil and subsoil above referred to, and the land is poor; where the yellow

loam forms the subsoil, the Pine is scarce or wanting, the Oaks are tall and

stout, and the Spanish (" Red "), as well as sometimes, the Black, and Scarlet

("Spanish") Oak mixes with them, as well as the Sweet Grum, Hickory,

(upland); and sometimes, in the southern portion, the Magnolia. Near to the

river bank, the Beech also is seen. [For further particulars concerning this

portion of Pearl Kiver, see (1[773, #; 777, ff.].)

6631 Above Jackson, to the mouth of the Yockanookana (where the flat is--

mostly on the left (E.) side of the river, the soil seems to be pretty generally

considered inferior; below, down to Columbia, it is more frequently of good or

average fertility, and at some points (Georgetown, Talley's Ferry, Eockport1,

Monticello) very productive.â€”None of the soils of the Pearl Kiver Hommock

3iave as yet been analyzed; but the almost entire absence of trees preferring

even a moderately calcareous soil, seems to indicate that the use of the Pearl

Kiver marls would be particularly advantageous to them.

6632 The white hommock soil of the Yockanookana, in S. Attala and N. W..

Leake, has already been mentioned (^638). The bottom soil proper is very

similarâ€”on the whole, perhaps, less "ashy" than the hommock soil, and from

all appearance by no means deserving of the almost total neglect with which it

has hitherto been treated; for it bears a fine, heavy growth of timberâ€”a great

deal of Hickory (both Pig-nut and Shell-bark), Elm, Sweet and Black Gum,

Chestnut, White, Water and Willow Oak, and some Bottom Pine; with fine?

Cypress in the sloughs. Near the river banks, and on belts or "ridges ", where^

the soil is very sandy and open, the Beech prevails largely. It has hardly yei

been fairly tested in cultivation, Col. J. T. Donald, of Thomastown, being the-

only one who, to my knowledge, has attempted to cultivate it to any extent,,

and thus far with very satisfactory results. It is, of course, tilled very easily,.

and although frequently overflowed, its lightness and permeability greatly

diminish the risk of injury to the crops from this cause. As in all th&

"white" soils, the subsoil, at a certain depth, contains a large amount of bog-

ore pebbles.â€”Of the bottom soils of the Pearl Kiver waters in Neshoba and IL

Leake, I know nothing personally; they have been described to me, however,,

as being similar in general, to those of the Yockanookana and other Pearl River

waters further S.; which, from the general resemblance of the surface of the

eountry, seems very probable.
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662. The bottom soils of the waters of Pearl River, outside or· 
the Prairie Region, are characterized almost throughout, by very 
light soils, the sand contained in them being mostly fine, often so· 
as to render. them almost a~hy. Pearl River itself, in the greater 
portion of itf; course, hns a first bottom comparatively narrow, and 
often entirely absent, whilst the hammock or second bottom lands 
are very extensive-often 3 miles in width-and not generally 
very fertile. The teadency to form high sandy hammocks is als() 
manifested very generally on" its tributaries. 

From M;adison county, to N. Hancock, where I have examined the l)eart. 
River flat or hammock in numerous points, there is considerable uniformity 

. both in the aspect of its soil and its timber-all variations, as it were, of the· 
same theme. The surface soils are very generally of a pale tint, and do not· 
often contain much vegetable matter; they are mostly light, and without coarse 
sand. The subsoil varies from a pale yellow, moderately light loam, to a pale 
ashy sand with very little clay ; and fertility seems to vary precisely in 
accordance with these changes, which frequently occur in. belts of from a half' 
to three miles width, running parallel to the tributaries and therefore, more or.
le'ss, at·right angles with the main stream. ·The Post, Wat~r and Willow Oaks; 
and the Bottom Pine are, so to speak, the Key-note of the timber. Where the
Pine is very prevalent, and the Oaks diSposedto be scrubby, we find the pale 
ashy soil and subsoil a.bove referred to, and the land is poor ; where the yellow 
loam forms the. subsoil, the Pine is scarce or wanting, the Oaks are tall and 
stout, and the Spanish (" Red"), as well as sometimes, the Black, and Scarlet 
(" Spanish") Oak mixes with them, as well as the Sweet Gum, Hickory, 
(upland); and sometimes, in the southern portion, the Magnolia. Near to the 
river bank, the Beech also is seen. [For further particulars concerning this 
portion of Pearl River, see (~_773, ff; 777, ff.].) 

· 663 1 Above Jackson, to the mouth of the Yockanookana (where the flat is-
mostly on the left (E.) side of the river, the soil seems to be pretty generally 
considered inferior ; below, down to Columbia, it is more frequently of good or-· 
average fertility, and at some points (Georgetown, Talley's Ferry, Rockport:, 
Monticello) very productive~-None of the soils of the Pearl River Hommock· 
"have :ts yet been analyzed ; but the almost entire absence of trees preferring 
enn a moderately calcareous soil, seems to indicate that the use of the Pearl 
River marls would be particularly advantageous to them. 

6632 The white hommock soil of the Y ockanookana, in S. Attala and N. W •. 
Leake, has already· been mentioned ( 'lf638). The bottom soil pmper is very 
lilinilar-on the whole, perhaps, less "ashy " than the hommock 'soil, and from 
all appearance by :n.o means deserving of the almost total neglect with which it 
has hitherto been treated ; for it 'bears a fine, heavy growth of timber-a great 
deal of Hickdry (both Pig-nut and Shell-bark), Elm, Sweet and Black Gum, 
Chestnut, White, Water and Willow Oak, and some Bottom Pine; with fin~: 
Oypress in the sloughs. Near the river banks, and on belts or "ridges ", where;, 
the soil is very SiLndy and open, the Beech prevails largely. It has hardly yet 
been fairly tested in cultivation, Col. J. T. Donald, of Thomastown, being the- . 
only one who, to my knowledge, has attempted to cultivate it to any extent,. 
and thus far with very satisfactory results. It is, of course, tilled very easily1 . 

and although frequently overflowed, its lightness and permeability greatly 
diminish the· risk of injury to the crops from this cause. .A.s in all the· 
"white" soils, the subsoil, at a certain depth, contains a large amount of bog
ore pebbles.-Of the bottom soils of the Pearl River waters in N eshoba. and E.. 
Leake, I know nothing personally; they have been described to me, howeyer,. 
as being similar in general, to those of the Yockanookana and other Pearl R1ver 
waters further S. ; which, from the general resemblance of the surface of the. 
eountry, seems very probable. ' 
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WATERS OF THE YELLOW LOAM REGION.

664. It would be difficult to give, in any shape but that of a

lengthy catalogue, the extremely variable condition of the several

portions of this region with reference to the supply of well and

spring water, or to record the numerous analyses I have made of

them; and since the limits of this volume forbid such enlargement,

I shall cnofine myself in this place, to generalities; the more so

as under the several heads of the " Wafers of the Orange Sand"

(Y75,t ff.), 11 Waters of the Lignitic Groups" (1314, ff.), and

especially under "Localities of the Northern Lignitic Groups"

(1168, ff.), a great many data will be found (in addition to those

incidentally mentioned in the special description of the region,

just given) from which an attentive person can inform himself on

this point.

665. As a matter of course, where the gray or black clays, sands, etc., of the

Lignitic (1T164:), appear on the hillsides, or in bluffs of streams, etc., it may be

expected that the same will be struck in wells at the same level; that, if they

are overlaid by Orange Sand strata (IT 10), freestone water may be struck above

them, if not at one point, perhaps at another (Â«0"6O52 )j and that, within them,

if water be found it will generally be somewhat mineralâ€”the less so, the lighter

the color of the material found. All that has been said regarding the waters in

the Hills of the Flatwoods region, will apply in this case.,

666. Where the lignitic clays are absent, and the Orange Sand formation alone

comes into play (1T75), the, chances of obtaining water in wells may be judged

of by observing whether or not, in washes on the hillsides, pipeclays (if24),

occur, and at what elevation. Where (as in the ridges S. of Oxford) springs

break out at the foot of the ridges only, it may be expected that wells will be

required to be sunk to the same level. And, so lpng as a well or bore remains

within the characteristic materials of the Orange Sand formation (IT 10, ff.), no

rise of the water need be anticipated.

667. Bored and Artesian Wells.â€”The great depth to which wells

in the Orange Sand often require to be sunk, and the uncertainty,

frequently, of their supply during the dry season, has rendered the

practicability of deep bored, and especially of artesian wells, W.

of the Flatwoods, in N. Mississippi one of serious practical

import; and its probable success has heretofore been discussed,

with more zeal than knowledge of facts.

While in the absence of surface levelings in an E. and W. direction, it is

impossible to say whether at Oxford or Holly Springs, for instance, water could

be had to rise above the surface, so mnch can be said with certainty, that tlpie

geological, structure of the formations is favorable to artesian bores, and that

according to the regular westward dip, at the rate of about 30 feet per mile* of

the cretaceous strata in Tippah and Pontotoc, which contain abundant veins, of

water, these strata would probably be reached at depths between 700 and 900

feet at Oxford, and at Holly Springs at a depth somewhat greater. At these

depths water possessing a considerable rise would be certain to be obtained; but

there are chances of water at a less depth, since the strata of th& Northern

Lignitic, in which veins of water are not scarce, probably possess a westward

dip, similar to those of fchd Cretaceous.

668. It-is impossible to make even an approximate guess as to the relative

levels, on! whieh the rise of the water depends, without further data; but since

the rivers of N. Mississippi flow from E. to W., the expectation that the country
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W .A.TERS OF THE YELLOW· LOA:M REGION. 

664. It would be difficult to give, in any shape but that of a 
1 englhy catalogue, the extremely variable condition of the several 
portions of this region with reference to the supply of well and 
spring water, or to record the numerous analyses I have made of 
them ; and since the limits of this volume forbid such enlargement, 
I shall cnofi.Iie myself in this place, to generalities; the·· more so 
as under the several heads of the " Waters of the Orange Sand" 
(,-75, ff.), " lfabws of the Lignitic Groups" (,3 L4, it), and 
especially under " Localities of the Nortl~ern Lignitic Groups" 
(,168, :If.), a great many data will be found (in addition to those 
incidentally mentioned in the special description of the region, 
just given) from which an attentive person can inform himself on 
this point; 

665. As a matter of course, where the gray or black clays, sands, etc., of the 
Lignitic (-,rl64:), appear on the hillsides, or in bluffs of streams, etc., it may be 
expected that the same will be struck in wells at the same level ; that, if they 
are overlaid by Orange Sand strata (-,rlO), freestone watermaybestruckabove 
them, if not at one point, perhaps at another ( -,r 6052 ) _; and that, within them, 
if water be found it will generally he somewhat mineral-the less so, the lighter 
the color of the material found. All that has been said regarding the waters in 
the Hills of the Flatwoqds region, will apply in this case., 

666. Where the lignitic clays are absent, and the Orange Sand formation alone 
comes into play (-,r75), the. chances of obtaining water in wells may be judged 
of by observing whether or not, in washes on the hillsides, pipeclays (,r24:), 
occur, and at what elevation. Where (as in the ridges S. of Oxford) springs 
break out at the foot of the ridges only, it may be expected that wells will be 
required to be sunk to the same level. .And, so long as a well or bore remains 
within the characteristic materials of the Orange Sand formation (-,rlO, ff.), no 
rise of the water need be anticipated. 

667. Bored and .JJ.rtesian Wells.·-The great depth to which wells 
in the Orange Sand often require to be sunk, and the uncertainty, 
frequently, of their supply during the dry season, has rendered the 
practicability of deep bored, and especially of artesian wells, W. 
of · the Flatwoods, in N. Mississippi one of serious practical 
import; and its probable success·. has heretofore been discussed, 
with more zeal than knowledge of facts. -

While in the absence of surface levelings in an •E. and W. direction, it is 
impossible to say whether at Ox(ord or Holly Springs, for instance, water could 
be bad to rise above the surface, so much can be said with certainty, that t~e 
geological, structure of the formations is favorable to artesian bores, and that · 
according to the regular westward dip, at the rate of about 30 feet per mile, of 
the cretaceous strata in Tippah and Pontotoc, which contain abundant veins of 
wa.ter; these strata would probably be reached at'depths between 700 and 900 
feet at Oxford, and at l!olly Springs at a depth' somewhat greater. .At these 
depths water possessing a considerable rise would be certain to ·be obtained ; but · 
there are clr;arcces of water at a less depth, since the strata of the- Northern · 
Lignitic, in which veins of water are not scarce, probably possess a westward 
dip,· similar.· to those· of the Cretaceous. 

668. It:iscinlpossible to- make even an approximate guess a.S to the relative 
levels, on:whiijh the rise of the ·water depends, without further data; but since
the rivers of N. Mississippi flow from E. toW., the expectation that the country 
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is highest eastward, is justified. The same applies to all the country within &

similar distance W. of the Cretaceous formation (see map), as far S. as &

Calhoun. Beyond, until we approach the marine Tertiary (if 188, to 239), the

chances are not so strong, though by no means hopeless. It seems possible that

artesian wells might be obtained, not only on the whole of the territory of the

Northern Lignitie (see map), but even in the Mississippi Bottom itself.

As to the practical difficulties likely to be encountered in these bores, they are

not greater than those of the Jackson well (1T321); boring itself will be easy,

but tubing may be required to considerable depths.

669. Mineral Waters.â€”As to the mineral waters of this region,

generalities regarding them have already been given (175; 314),

I subjoin, however, some detailed analyses made. They are chiefly

three kinds:

A. Alkaline, (and saline) chalybeates, containing essentially the Bicarbonate* of

Iron, with Bicarbonates of Lime, Magnesia, Manganese, and often Soda; also

some Common Bait, and sometimes Chloride of Magnesium and Potassium;

but few, or no Sulphates. Some free Carbonic Acid; sometimes a little Sul-

phuretted Hydrogen.

These waters are very abundantâ€”generally originate within the Orange Sand,

â– or at least, touch but lightly the strata of the Lignitie; are often temporary

(1T75). The spring found, some time ago, on the M. C. E. E., 2 miles ST. of

<)xford, was of this character; so are some, at least, of the waters of the Lafayette

Springs, which I have not as yet visited; and, in Marshall county, those oa

the land of Isham E. .Frost, Esq., of Mt. Pleasantâ€”situated in the bottom of

Cold Water Biver; they contain about one-seven thousandth, by weight, of

solid matter.

670. B. Saline chalybeates containing chiefly Sulphates, also some Chlorides*,,

and generally some bicarbonate of Iron, and, very commonly, some Sulphuretted

Hydrogen flow from the lignitie strata themselves, or are found in wells in the

â€¢same. As a fair sample of a number which I have analyzed, I give the com-

position of the water of a spring near Dr. John Taylor's (Yockeney Depot,

M. C. E. E.).

Reaction neutral when fresh, alkaline after boiling.

Sulphates of Soda, Lime, Magnesia, largely; of Potash, little.

Chlorides of same, smaller proportion.

Bicarbonate of Iron, smaller quantity.

Bicarbonate of Soda t

Silica. -

Free Carbonic Acid.;

A water of good medical properties, but too strong for daily use '.

The water of Black's Wells, Choctaw county, according to an analysis fcf

Prof.. Shepard, has almost precisely the same composition. Concerning the

sulphur water obtained at this place (see IT 176).

The Lauderdale Springs, in Lauderdale county, possess sulphureousvan4

chalybeate waters of valuable properties, which seem to belong to this clasff^

671. C. "Alum Waters ".â€”These are not as generally diffused as the two

preceding; they pecur associated with the fetid black clays of the ^gnitic^

which contain much iron pyrites. A strong water of this kind occurs near

Grenada (IT 182) and has already obtained some note in that region for--its

curative powers.

The "Artesian Springs near Camden, Madison county, have attracted coil-

siderable attention, and comfortable arrangements have been made there for the

accomodation of visitors. There are several springs at this place, differing
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is highest eastward, is justified. The same applies to all the country within a 
similar distance W. of the Cretaceous formation (see map), as far S. asS. 
Calhoun. Beyond, until we approach the marine Tertiary ('!fl88, to 239), the 
-chances are not so strong, thol).gh by no means hopeless. It seems possible that 
artesian wells might be obtained, not only on the whole of the territory of the 
Northern Lignitie (see map), but even in the Mississippi Bottoni itself . 

.As to the practical difficulties likely to be encountered in these bores, they are 
not gre_ater than those of the Jackson well ('!f321); boring· its_elf will be easy-, 
but tubing. may be required to considerable depths, 

669. Mineral Waters.-A.s to the mineral waters of this regjon, 
generalities regarding them have already been given (,75 ; 314). 
I subjoin, however, some detailed analyses made. They are chiet{y 
three kinds : 

A. Alkaline. (and saline)chalybeates, containing essentially the Bicarbonate, of 
Jrron, with Bicarbonates of Lime, Magnes·ia, Manganese, and often Soda ; also
some Co1nman Salt, and sometimes Chloride of Magnesium . and Potassium; 
but few, or no Sulphates. Some free Carbonic Acid; sometimes a little S~l,.. 
pliuretted Hydrogen. · .. · · . . . 

These waters are very abundant-generally originate within the Orange· Sands 
·Or at least, touch but lightly the strata of .the Lignitic ; are often temporary 
(~75). The spring found, some time ago, on the M. C. R. R., 2. miles N. of 
Oxford, was of this cha~acter ; so are some, at least, of the waters of the Lafay~tte 
Springs, which I have not as yet visited; and, in Marshall county, those on 
the land of Isham R. Frost, Esq., of Mt. Pleasant-situated in the bottom of' 
Cold Water River ; they contain about one-seven tho-asandth, by · weight, of 
solid matter. · 

670. B. Saline chalybeates containing chiefly Sulphates, also some Chlorides~ 
and generally some bicarbonate of Iron, and, very commonly, some Sulphuretted 
Hydrogen flo:w from the lignitic strata themselves, or are found in wells in the 
-same. As a fair 1?ample of a number which I have analyzed, I give the com
p&sition of the water of a spring near Dr. John Taylor's. (Yockeney Depot, 
lii. C. R. R.). . 

Readion neutral when fresl~, alkaline afte'r boiling. 
Sulphates of Soda, Lime, Magnesia, largely; of Potash, little. 

' Chlorides of same, smaller proportion; · . · 
Bicarbonate of Iron, smaller quantity. 
Bicarbonate of Soda ? 
Silica. 
Free Carb(Ynic Acid. ; , . . 
A water of good medical properties, but too strong for daily use ('!f6Ql). . 
The water of Black's Wells, Choctaw county, according to an analysis by 

Prof; , Shepard, has almost precisely the same composition. Concerning the. 
sulphur water obtained at this place (see ~176). · ' . 

The Lauderdale Springs, in Lauderdale county, possess sulphureous . ~nd 
-chalybeate waters of valuable properties, which seem to belong to tllis cu~ 

671 • . C. "Alum Waters ".-These are not as generally diffused as the t~o 
p.receding ; they occur associated with the fetid black clays of the Lignitic; 
which contain much iron pyrites. A strong water of this kind occurs near 
Grenada (~182) .and has already obtained some note in that region ·for-ita 
curative powers. 

The "Artesian Springs ",,near Camden, Madison county, have at~ted .COil• 
siderable attention, and comfortable arrangements have been mJ~.de there for the 
.accomodation of visitors. There are several springs at this place, differin~ 
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somewhat in strength and composition. The analysis of the principal and best,

known spring of the four (marked No. 2) gave the following result:

Beaction strongly acid,

SulpMteo/ Mn^ (Alum)

""Magnesia (Epsom Salt).

""Lime (Gypsum).

Chloride of Sodium,

Bicarbonate of Iron.

The first four ingredients are contained in about equal proportions, the latter-

two in smaller quantities.â€”Spring No. 1 differs from this only in the absence

of Iron; both are of considerable strength.â€”Waters of a similar character are

occasionally struck in wells in N. Madison (H"180, ff.), where it is often difficult

to obtain water fit for daily use.

The "Oastalian Springsin Holmes county, have also acquired some

reputation. Of their character I am not informed.

672. There are numerous other mineral and especially chalybeate,

springs and wells, which have acquired a local reputation; such

as the chalybeate spring near Louisville, Winston county; another,,

and a mineral well near Pittsboro, Calhoun county; a chalybeate

spring near Eobina, Panola county; Dr. Stalehane's Chalybeate

Spring near Grenada; Sulphur Springs, Madison county; and

many others, which will be more specially mentioned in a future.

Eeport. Pew neighborhoods in the State, in fact, are without a

mineral spring or well, of some kindâ€”good, bad or indifferent.

THE NORTHERN RIVER COUNTIES.

073. The territory comprised in the above head, viz: the region

lying between the Mississippi River and its eastern bluff, above

the City of Vicksburg, I have not as yet examined, my endeavor

having been, in general, to attend first to those portions of the

State where the comparative poverty, or exhaustion of the soil

rendered the aid of science most immediately desirable. The soils

of the Mississippi Bottom will, of course, receive due attention in

the course of the Survey; for although now deemed by many

inexhaustible, an examination of the several varieties, which seem

to be quite numerous, promises, not only important information

concerning their present treatment, but also the development of

important general truths in regard to the culture of the staple*

which they produce in such luxuriant abundance. It is my intention

to devote some time to the examination of this interesting region

during the coming season, for which reason I prefer not to com-

municate the imperfect data at present in my possession.

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

·312 AGRICULTURAL REPORT. [,672, 673 

somewhat in strength and composition. The analysis of the principal and be()t: 
known spring of the four (marked No. 2) gave the following result-: 

Reaction strf:mgly add. 
Sulphate of Alumina l (.Alum ) 

" " Potash 5 · 
" " Magnesia (Epsom Salt). 
" " Lime (Gypsum). 

Chlor·ide of Sodium. 
Bicarbonate of Iron. 
The first four ingredients are contained in about equal proportions, the latter

two in smaller qua,ntities.-Spring No.1 differs from this only in the absence 
of Iron ; both are of considerable strength.-vVaters of a similar character are 
occaSionally struck in wells inN. Madison (~180, if.), where it is often difficult 
to obtain water fit for daily use. · 

The "Castalian Springs", in Holmes county, have also acquired some 
reputation. Of their character I am not informed. 

672. There are numerous other mineral and especially chalybeate, 
springs and wells, which have acquired a local reputation ; such 
as the chalybeate spring near Louisville, Winston county; another-~. 
and a mineral well near Pittsboro, Calhoun county; a chalybeate 
spring near Robina, Panola county; Dr. Stalehane's Chalybeate 
Spring near Grenada; Sulphur Springs, Madison county ; and 
many others, which will be more. specially mentioned in ~ future. 
Report. Few neighborhoods in the State, in fact, are without a 
mineral spring or well, of some kind-good, bad or. indifferent. 

THE NORTHERN RIVER COUNTIES. 

G73. The territory comprised in the above he~d, viz: the region
lying between the Mississippi River and its eastern bluff, above· 
the City of Vicksburg, I have not as yet examined, my endeavor 
having been, in general, to attend first to those portions of the 
State where the comparative poverty, or exhaustion of the soil 
re~dered the aid of science most immediately desirable. The soils 
of the Mississippi Bottom will, of course, receive due attention in 
the course of the Survey ; for although now deemed by many· 
inexhaustible, an examination of the several varieties, which seem 
to be quite numerous, promises, not only important information 
concerning their present treatment, but also the development of 
important general truths in regard to the culture of the staple
which they produce in such luxuriant abundance. It is my intention 
to devote some time to the examination of this interesting region. 
(luring the coming season, for which reason I prefer not to com
municate the imperfect data at present in my possession. . 
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THE SOUTHERN RIVER COUNTIES.

Comprising the Counties of Wilkinson, Adams, Franklin, Jefferson,

Claiborne, Warren, and parts of adjoining Counties.

674. A. Surface Conformation.â€”The hilly region which borders-

the Mississippi River, from the Louisiana line up to Vicksburg, and

thence extends upwards for some distance between Big Black and

Yazoo Rivers, and known in part, as "The Cane Hills is strongly

characterized by the peculiarity of its surface conformation, no

less than by that of its soil, and of the formation which, with few

exceptions, immediately underlies the loam stratum which usually

forms the subsoil of the uplands.

But a small part of the territory above alluded to, has been specially examined

as yet; a general examination, however, has shown a considerable degree of

uniformity to exist between (in the uplands at least) its several portions, so that

specimens of the several strata which concern the agriculturist, severally taken

in Wilkinson, Adams, Jefferson, Claiborne and Warren counties, are so nearly

alike in appearance, that differences can only be perceived, when the several

specimens are placed side by side.

675. The leading characteristics of the surface conformation of

this region, are produced by the deposits of calcareous silt* or

loam, of an age comparatively recent, now generally known to

American geologists, by the name of Bluff formation (1327). The

material of which this formation is here composed, and which but

rarely shows any indications of stratification, has a tendency, when

exposed to the action of water, to form steep and abrupt hollows;

and where it forms the surface material of the ridges, these are

usually very sharp on their backs. Most generally, however, the

grey or bluff calcareous silt is overlaid by a stratum 3 to 10 feet

in thickness, of solid brown, clayey loam (T332), which in most

cases forms the subsoil of the region, and from which, of course,

the surface soil also is usually derived. "Wherever this loam,

which washes readily, forms the surface of the ridges, we have level

plateaus, well adapted to agriculture in every respect, which break

off very suddenly into deep and narrow gullies, wherever the

washes formed sink so low as to penetrate to the calcareous silt

stratum beneath.

676. The average thicknees of the calcareous silt stratum over the whole

region, I should estimate at between 25 and 35 feet. It was evidently, however,

deposited on a surface already very uneven, formed in most cases by the strata

(of clays and soft sandstones) of the older tertiary; hence we find it in some

places as much as 70 feet in thickness, while in others (as at Grand Grulf, and on*

the backs of the ridges of the Walnut Hills, above Vicksburg) the underlying

rocks are covered by only a few feet of the material in question. For this reason

very abrupt changes of its thickness sometimes occur; as in the City of Vicksburg,

where the silt is 50 to 60 feet in thickness S. of the creek; while just N. of it,

at the well-known bluff, its thickness is but 10 to 20 feet (1T270, Sec. 31).

*The term "silt" implies a fine, powdery deposit, or with too little clay to*

deserve the name of loam.
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THE SOUTHERN RIVER COUNTIES. 

COMPRISING THE COUNTIES OF \VILKINS0::.-1", ADAMS, FRANKLIN, JEFFERSON? 
CLAIBORNE, WARREN, AND PARTS OF ADJOINING COUNTIES. 

67 4 . .!1. SuRFACE CoNFOm.IATION.-The hilly region which borders. 
the Mississippi River, from the Louisiana line up to Vicksburg, and 
thence extends upwards for some distance between Big Black and 
Yazoo Rivers, and kn.own in part, as " The Cane Hills", is strongly 
characterized by the peculiarity of its surface conformation, nO' 
less than by that of its soil, and of the formation which, with few 
exceptions, immediately underlies the loam stratum which usually 
forms the subsoil of the uplands. 

But a small part of the territory above alluded to, has been specially examined 
as yet ; a general examination, however, has shown a considerable degree of 
uniformity to exist b~tween (in the uplands at least) its several portions, so that 
specimens of the several strata which c.ori.cern the agriculturist, severally taken 
in Wilkinson, Adams, J e:fferson, Olaiborne and Warren counties, are so nearly 
alike in appearance, that differences can only be perceived when the several 
specimens are placed side by side. 

675. The leading characteristics of the surface conformation of 
this region, are produced by the deposits of calcareous siJt·X· or 
loam, of an age comparatively recent; now generally known to 
American geologists, by the name of Bl1.fff formation (,327}. The 
material of which this formation is here· composed, and which but 
rarely shows any indications of stratification, has a tendency, when 
exposed to the action of water, to form steep and abrupt hoJlows ; 
and where it forms the surface material of th~ ridges, these are 
usually very sharp on their backs. Most generally, however, the 
grey or bluff calcareous silt is overlaid by a stratum 3 to 10 feet 
in thickness, of solid brown, clayey loam (,332), which in most 
cases forms the subsoil of the region, and from which, of course, 
the surface soil also is usually derived. Wherever this loam, 
which washes readily, forms the surface of the ridges, we have level 
plateaus; well adapted to agriculture in every: respect, which break 
off very suddenly into deep and narrow gullies, wherever the 
washes formed sink so low as to penetrate to the calcareous silt 
stratum beneath. 

676. The average thicknees of the calcareous silt stratum over the whole· 
region, I should estimate at between .25 and 35 feet. It was evidently, however, 
deposited on a surface already very uneven, formed in most cases by the strata 
(of clays and soft; sandstones) of the older tertiary; hence we find it in some 
places as much as 70 feet in thickness, while in others (as at Grand Gulf, and on 
th:e backs of the ridges of the Walnut Hills, above Vicksburg) the underlying 
rocks are covered by only a few feet of the material in question. For this reason 
very abrupt changes of its thickness sometimes occur; as in the City of Vicksburg, 
where the silt is 50 to 60 feet in tniclmess S. of the creek; while just N. of it, 
at the well-known bluff, its thickness is but 10 to 20 feet (~270, Sec. 31). 

*The term " silt" implies a fine, powdery deposit, or with too little clay t() 
deserve the name of loam. 
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The same is the case at Grand Grulf, where this material is seen in a vertical

well of about 50 feet, at the S. end of the ridge which, a few hundred yards

above, bears but a few feet of it on top of the rockâ€”the Grand Gulf sandstone

(1T232).

677. In steep, vertical, and even overhanging slopes, the calcareous silt resists

the action of water remarkably well. The cause of this phenomenon is probably

to be sought in the circumstance, that the loose silicious material, which by

itself would be very readily carried off by water, is to some extent cemented by

the lime contained in the mass. In fact we find in many cases, that the surface

exposed to the atmosphere has hardened into a kind of crust, by the deposition

of calcareous matter; which, of course, adds greatly to the stability of the

slopes. When, however, the continuity of the mass is once broken, the loose

material is washed away by the rains with great ease and rapidity.

678. This peculiarity is the cause of a phenomenon which at first strikes the

traveller as indicating a very singular system of road engineering among the

inhabitants. Whenever the road crosses a hill or spur of a ridge, we observe

hillside cuts with vertical walls, which allow the vehicle to advance horizontally

into the hill for some distance, when there is a sudden, steep ascent, rising up

very nearly to the original summit of the hill; then we find on the other side

of the sharp crest, a descent as steep as the ascent was. Of course, this is

any thing Jbut an advantage over the original status, when there was a gradual

slope all the way up; for the weight has to be lifted to the same height as was

originally the case, while the sudden strain consequent upon the steepness of

the slope, as at present existing, adds greatly to the labor of the team.

According to the accounts of the inhabitants, however, this state of things is

brought about chiefly by the rain water during the wet season. The silt being

broken up in the road by the wagons, is copiously washed away on the slopes,

while on the summit, where the mass of water, as well as its velocity is small,

it is to a great extent absorbed, and the worked up mass settles down again into

its compact condition, so as to scarcely detract from the height of the hill.

When subsequently the roads are worked, the loose material on the slopes is

still further removed, and perhaps some more of it loosened to fill up holes;

while the summit is left untouched, as no obvious obstacle exists there. Thus

we sometimes find in these cuts, hillocks crossing the road, whose sharp crest

almost touches the perch-pole of the wagon, while the front wheel is going down,

and the hind wheel running up hill.

679. It might seem frivolous to treat with such speciality of a subject Jike

this; but cases like the one just alluded to, where the removal of half a dozen,

cartloads from the crest of the hillock would lower it by several feet, are of such

constant occurrence, as to make the labor which might be saved in so simple a

manner, a matter worthy of serious consideration. Not a few persons appear

to be under the impression, that after all there is some gain in being able to go

horizontally for a greater distance, and having the slope shorter. But it is a

principle of mechanics well settled, that the height to which a weight requires to

be lifted, is the measure of the force required to accomplish the work. And it is

just as well settled, that a steady strain causes much less wear and tear to

everything, than a succession of jirksâ€”such as are caused by these sudden

rises and falls.

680. The denudations- of the calcareous silt in question are not,

however, the only cause of the hilliness of this region. Two cases

have already been mentioned, in which the greater part of the

ridges is formed by tertiary rocks (Vicksburg and Grand Gulf) ^

and rocks or clays of the same age are very generally found forjn*

ing the lower portion of the ridges bordering the larger waters

*" Washing away."
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The same is the case at Grand Gulf, where this material is seen in a vertical 
well of about 50 feet, at the S. end of the ridge which, a few hundred yards 
above, bears but a few feet of. it on top of the rock-the Grand Gulf sandstone 
(~232). ' . 

677. In steep, vertical, and even overhanging slopes, the calcareous silt resists 
the action of water remarkably well. The cause of this phenomenon is probably · 
to be sought in the circumstance, that the loose silicious material3 which by 
itself would be very readily carried off by water, is to some extent cemented by 
the lime contained in the mass. In fact we find in many cases, that the surface 
exposed to the atmosphere has hardened into a kind of crust, by the deposition 
of calcareous matter; which, of course, adds greatly to the stability of the 
slopes. When, however, the continuity of the mass is once broken,-the loose 
material is washed away by the rains with great ease and rapidity. · 

678. This peculiarity is the cause of a phenomenon which at first strikes the 
traveller as indicating a very singular system of road engineering among the 
inhabitants. Whenever the road crosses a hill or spur of a ridge, we ·observe 
hillside cuts with vertical walls, which allow the vehicle to advance horizontally 
into the hill for son;te distance, when there is a sudden, steep ascent, rising up 
very nearly to the original summit of the hill ; then we find on the other side 
of the sharp crest, a descent as steep as the ascent was. Of course, this is 
anythingrbut an advantage over the original stll,tus, when there was a gradual 
slope all the way up; for the weight has to be lifted to the same height as was 
originally the case, while the sudden strain consequent upon the steepness of 
the slope, as at present existing, adds greatly to the labor of the team. 

According to the accounts of the inhabitants, however, this state of things is 
brought about chiefly by the rain water during the wet season. The silt being 
broken up in the road by the wagons, is copiously washed away on the slopes, 
while on the summit, where the mass of. water, as well as its velocity is small, 
it is to a great extent absorbed, and the worked _up mass settles down aga,in into 
its compact condition, so as to scarcely detract from the height of the hill. 
When subsequently the roads are worked, the loose material on the slopes is 
stillfurther removed, and perhaps some more of .it loosened to fill up holes; 
while the summit is left untouched, as no obvious obstacle exists there. Thus 
we sometimes find in these cuts, hillocks crossing the road, whose sharp crest 
almost touches the perch-pole of the wagon, while the front wheel is going down, 
and the hind wheel running up hill. ·. 

679. It might seem frivolous to treat with such speciality of a subject -like 
this; but cases like the one just alluded to, where the removal of half a dozen 
cartloads from the crest of the hillock would lower it by se'Veral feet, are of such 
constant occurrence, as to make the. labor which might be saved in so simple a 
manner, a matter worthy of serious consideration. Not a few persons appear 
to be under the impression, that after all there is some gain in being able to go 
horizontally for a greater distance, and having the slope shorter. But it is a 
principle of mechanics well settled, that the height to which a weight requir~ to 
be lifted, is the measure of the force required to accomplish the work. And it is 
just as well settled, that a steady strain causes much less wear and tear to 
everything, than a succession of jirks-such as are caused by these sudden 
rises and falls . 
. 680. The. denudations~- of the calcareous silt in question are not-, 

however,. the only cause. of the hilliness ·of this region. Two cases 
have already been mentioned, in which the greater part of the 
ridges is formed-by tertiary rocks (Vick,'3burg and Grand Gulf): 7 
and rocks or clay-s of the same age are very generally found fotm' 
ing the lower portion of the ridges bor_dering the ·larger -water· 

*" W ashi~g away." 
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courses, wherever there has been a "caving off" so as to remove

the masses of detritus which usually form the lower part of the

slope ("-talus") of the hills. Blue, gray and greenish clays or

clayey sands are most commonly found (TT231), and associated with

these, not unfrequently, limited beds of calcareous clay marl; the

localities of which, as far as known at present, have been mentioned

in the Geological Report (T2952). Analyses of these marls are

also given there (T297; 300; 302). The " Devils Back-bone", in

Franklin county, between the Homochitto and Wells' Creek; and

LoftusJ Heights (and ridges connecting with it) at Fort Adams,

Wilkinson county (1T236), are other examples of rock forming, not

only the base, but the main portion of the hills.

Towards the interior, back from the Mississippi, the strata of the Orange Sand

are frequently found underlying the silt, in place of the Grand Grulf strata.

Wherever this is the case the Bluff formation tends to thin out; the lower loam

on top gradually changes its color as well as its general character, and by slow

degrees and transitions of which I shall presently speak, passes into the light,

pale yellow loam of the Pine Hills.

681. In approachiig this region from the east, on the Holmesville and Mead-

ville road, a perceptible change in the character of the country occurs as soon

as we .cross the dividing ridge between the waters of the Mississippi and those

of Lake Pontchartrain and Pearl Eiver. The, lands at the heads of Bogue-

Chitto and Amite rivers, though much superior in fertility to those of the pine

hill region further east, still bear, to a great extent, the general character of the

latter, both as to vegetation and soil; the regular, rounded form of the slopes

and hollows, also, are essentially the same. So soon, however, as we pass into

the region tributary to the Homochitto, we find steep and narrow ravines; the

hillside soil becomes very sandy, dark colored, and much more fertile than

equally sandy soils on the other side of the ridge are usually found to be; Oak,

Beech, and some Magnolia, occupy these hillsides, with but little Pine. On the

ridges, which are quite narrow and high, Pine still prevails; but the long-leaved

species is more and more replaced by the short-leaved. As an additional sign of

improvement in the soil, the long-moss appears on the trees, not only in the

bottoms, but on the very hilltops. Yet, in consequence of the brokenness of

the surface, these Homochitto Hills can be cultivated to a limited extent only.

682. The character of the water courses is not less changed than that of the

land. In the interior of the State, and even in the sandiest tracts of "the Pine

Hills, the streams excavate narrow channels, the whole breadth of which they

occupy at a medium stage of water. But the several forks of the Homochitto,

as well as most of the larger streams between them and thÂ£ Big Black, appear

to have sought to imitate the example of their great Father, in excavating for

themselves wide, shallow, sandy beds, in which, at ordinary stages of water,

they meander to and fro, from bank to bank, in secondary channels only a few

yards wide at times, excavated in the loose, shifting sands. In times of freshet,

when they fill and overflow their main channel, these streams are very wide,

rising and falling very rapidly; and as their current is usually quite rapid (as

compared with that of the streams E. of the dividing ride) they often carry with

them vast masses of sand and driftwood, and as a consequence, continually

change their channels.

This description holds good more especially for the upper

portions of the course of these streams, before they enter fully

upon the territory of the Bluff formation or hills of calcareous

silt. This region usually extends from ten to fifteen miles inland

from the Mississippi, forming the " Cane Hills" proper; and such
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courses, wherever there has been 1:!. "caving off '1 so as to remove 
the masses of detritus which usually form the lower part of the 
slope (''talus'') of the hills. Blue, gray and greenish clays or 
clayey sands are most commonly found (,-231), and associated with 
these, not unfreque.Iitly, limited beds of calcareous clay marl ; the 
localities of which, as far as known at present, have been mentioned 
in the Geological Report (,-295 2 ). Analyses of these marls are 
also given there (,-297 ; 300 ; 302). The" Devils Back-bop.e", in 
Franklin county, between the Homochitto and Wells' Creek; and 
Loftus' Heights (and ridges connecting with it) at Fort Adams, 
Wilkinson: county (,-236), are other examples of rock forming, not 
only the base, but the main portion of the hills. 

Towards the interior, back from the Mississippi, the strata of the Orange Sand 
are frequently found underlying the silt, in place of the Grand Gulf strata. 
Wherever this is the case the Bluff formation tends to thin out ; the lower loam 
on top gradually changes its color as well as its general character, and by slow 
degrees and . transitions of which I shall presently speak, passes into the light, 
pale yellow loain of the Pine Hills. · . , 

681. In approachialg this region from the east, on the Holmesville and Mead
ville road, a perceptible change in the character of the country occurs as soon 
as we.cross the dividing ridge between the waters of the Mississippi and those 
of Lake Pontchartrain and Pearl River. The. lands at the heads of Bogue
Chitto and Amite rivers, though much superior in fertility to those of the pine 
hill region further east, still bear, to a great extent, the general character of the 
latter, both as to vegetation and soil ; the regular, rounded form of the slopes 
and hollows, also, are essentially the same. So soon, however, as we pass into 
the region tributary to the Homochitto, we find steep and narrow ravines ; the 
hillside soil becomes very sandy, dark colored, and much more fertile than_ 
equally sandy soils on the other side of the ridge are usually found to be ; Oak, 
Beech, and some Magnolia, occupy these hillsides, with but little Pine. On the 
ridges, which are quite narrow and high, Pine still prevails ; but the long-leaved 
species is more and more replaced by the short-leaved. As an additional sign of 
improvement in the soil, the long-moss appears on the. trees, not only in the 
bottoms, but on the very hilltops. Yet, fu consequence of the brokenness of 
the surface, these Homochitto Hills can be cultivated to a limited extent only. 

682. The character of the water courses is not less changed than that of the 
land. In the interior of the State, and even in the sandiest tracts of the Pine 
Hills, the streams excavate narrow channels, the whole breadth of which they 
occupy at a medium stage of water. But the several forks of the Homochitto, 
as well as most · of the larger streams between them and the Big Black, appear. 
to have sought to imitate the example of their great Father, in excavating for 
themselves wide, shallow, sandy beds, in which, at ordinary stages of water, 
they meander to and fro, from bank to bank, in secondary channels only a few 
yards wide at times, excavated in the loose, shifting sands. In times Of freshet, 
when they fill and overflow their main channel, these streams are very wide, 
rising and falling very rapidly ; and as their current is usually quite rapid (as 
compared wit~ that of the .streams E. of the dividing ride) they often carry with 
them vast masses of sand and driftwood, and as a consequence, continually 
change their channels. · 

This . description holds good more especially for the upper 
portions of the course of these streams, before they enter fully . 
upon . the territory of the Bluff-formation or hills of 'calcareous 
silt. This region usually extends from ten to fifteen miles inland 
from the Mississippi, forming the " Cane Hills " proper ; and such 
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streams as have their origin within this belt, are characterized by

their deep, narrow channels with almost vertical banks, winding

their tortuons course, in narrow valleys, from one steep slope to

the other. The same is commonly the case with the larger streams,

in the last few miles above their mouths; but those which rise in

the sandy hills east of the belt mentioned, preserve their character,

as above described, for some distance after entering the "Cane

Hills" of the Bluff formation.

683. The latter, as a general thing, appear to be higher and more abrupt, the

nearer we approach the Mississippi Kiver; arising partly, no doubt, from the

natural fall of the valleys, though this does not appear sufficient to account for

the difference observed.

In some regions (as in N. E. Jefferson and S. E. Claiborne counties) there

intervenes between the abrupt "Cane Hills " and the Pine and Oak hills inland,

a gently undulating tract of brown loam uplands, up to ten miles in width,

forming fine agricultural regions, which pass gradually into the Pine Hills. N.

of the Bayou Pierre, between Willow Spring and Rocky Spring, however, the

Pine Hills themselves closely adjoin the *1 Cane , Hills". Further K. yet, in

Hinds county, near the Yicksburg and Jackson R. R., we again find a fertile,

gently undulating loam region, bordering on the east the calcareous hills of the

Bluff formation.

In Franklin county, the hilly and broken, but. otherwise fertile, yellow loam

region of the Hamburg, and Homochitto Hills, on Wells' Creek and other tribu-

taries of the Homochitto, intervene between the "-Cane Hills" of Adams county

and the Pine Hills of the interior (H770, ff.). It is to be observed, that near to

the channels of the larger streams, the lands of the "cane hill" character

generally extend somewhat further inland, than is the case in the intermediate

regions.

6841. A. Soils op the Southern River Counties.â€”Character

and Composition,â€”It has been stated above (T675; see also 1348,

General Part), that the upland soils of the Cane Hill Region, as

far as observed, are reducible essentially to two different kinds, and

their intermixtures, to-wit: 1st. Those derived from the stratum

of brQwn, clayey loam (T332), which usually covers the surface (to

the depth of from eight to ten feet), of the level or gently undula-

ting uplands, bearing a growth consisting prevalently of Oaks

[White, Chestnut White, Black and some Spanish (" Red ")]> Beech,

Hickory, Sweet and Black Cum, mingled with more or less Holly,

Linn or Basswood, Sassafras, Elm, Hornbeam and some Magnolia.

6842. 2nd. Those derived from the light calcareous loam silt

(1327), which forms the main body of the hills; is commonly exposed

on the upper portion of the hillsides; forms by itself alone most

of the sharp and narrow ridges and summits; and not unfrequently

inclined uplands.

It is distinguished from the loam first mentioned, by its buff qr dun color;

by its lightness, a lump of it being easily crushed between the fingers at all

times; by the lumps and concretions of lime (carbonate) which it contains, as

weUas shells of the common snail, and allied species (^3301 ); au 0f which

appear in the shape of white specks, whenever a smooth cut is made in the mass,

and cause it to effervesce ("boil") when dropped in strong vinegar, or other acid.

It forms the permanent vertical sides of the road cuts and bluffs (IT677, ff.),

often covered oyer with short green moss, in consequence of the resistance of
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streams as have their origin within this belt, are characterized by 
their deep, narrow channels with almost vertical banks, winding 
their tortuous course, in narrow valleys, from one steep slope to 
the other. The same is commonly the case with the larger streams~ 
in the last few miles above their mouths ; but those which rise in 
the sandy bills east of the belt mentioned, preserve their character, 
as above described, for some distance after entering the " Cane 
Hills" of the Bluff formation. 

683. The latter, as a general thing, appear to be higher and more :;~.brupt, the 
nearer we approach the Mississippi River ; arising partly, no doubt, from the 
natural fall of the valleys, though this does not appear sufficient t') account for 
the difference observed. 

In some regions (as inN. E. Jefferson and S. E. Claiborne counties) there 
intervenes between the abrupt " Cane Hills " and the Pine and Oak hills inland, 
a gently undulating tract of brown loam uplands, up to ten miles in width, 
forming fine agricultural regions, which pass gradually into the Pine Hills. N. 
of the Bayou Pierre, between Willow Spring and Rocky Spring, however, the 
Pine Hills themselves closely adjoin the !'Cane , Hills". Further N. yet, in 
Rinds county, nel).r the Vicksburg and Jackson R. R., we again find a fertile, 
gently undulating loam region, bordering on the east the calcareous hills of the 
Bluff formation. · 

In Franklin county, the hilly and broken, but_ otherwise fertile, yellow loam 
region of the Hamburg, and Honiochitto Hills, on Wells' Creek and other tribu
taries of the Homochitto, intervene between the " Cane Hills" of Adams county 
and the Pine Hills of the interior (1l'770, ff.). It is to be observed, that near to 
the channels of the larger streams, the lands of the "cane hill" character 
generally extend somewhat further inland, than is the case in the intermediate 
regio:Qr:;. · 

6841 • .fl. SoiLS OF THE SOUTHERN RIVER CoUNTIEs.-Character 
and Composition.-It has been stated ab'ove (,675; see also ,348, 
General Part), that the upland soils of the Cane Hill Region, as 
far as observed, are reducible essentially to two different kinds, and 
their intermixtures, to-wit : 1st. Those derived from the stratum 
of brQwn, clayey loam (,332), which usually covers the surface (to 
the depth of from eight to ten feet), of the level or gently undula
ting upla1,1ds, bearing a growth consisting prevalently of Oaks 
[White,_ Chestnut White, Black and some Spanish ("Red")], Beech, 
Hickory, Sweet and Black Gum, mingled with more or less Holly, 
Linn or Basswood, Sa~safras, Elm, Hornbeam and some Magnolia. 

6842 • 2nd. Those derived from the light calcareous loam silt 
(«[327), which forms the main body of the hills; is commonly exposed 
on the upper portion of the hillsides; forms by itself alone most 
of the sharp and narrow ridges and summits ; and not unfrequently 
inclined uplands. 

It is distinguished from the loam first mention~d, by its buff ~r dun color ; 
by its lightness, a lump of it being easily crushed between the fingers at all 
times; by the lumps and concretions of lime (carbonate) which it contains, as 
well as shells of the common snail, and allied species ( 1f 3301 ) ; all of which 
appear in the shape of white specks, whenever a smooth cut is made in the mass, 
and cause it to effervesce ("boil") when dropped in strong vinegar, or other acid. 
It forms the permanent vertical sides of the road cuts and bluffs ('lf677, ff.), 
often covered over with short green moss, in consequence of the resistance of 
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the surface to washing by rains; and the line between it and the overlying loam

is often very sharply defined by a backward slope, formed by the brown loam

which is carried away freely by rains and freezes. Finally, its presence on or

near the surface is indicated by the frequent occurrence, among the timber above

described, of the "Poplar", Sweet Gum, Magnolia, Mulberry, Linn, Honey

Locust, and on the lower portion of the slopes, the Ked Haw, Crab Apple, and

Sycamore. Above all, the Cane is significant of its presence. Although at pres-

ent, the cane on the hills has mostly been destroyed by cattle, it may sometimes

be seen in protected spots, covering them from the foot to the summitâ€”as was

the case generally before the country was settled.

The trees but just mentioned, and among them particularly the "Poplar",

Linn, and Sweet Gum, not unfrequently occupy the ground completely, to the

almost entire exclusion of the oaks. The Beech, Horn Beam, and Holly, how-

ever, are nearly wanting.

685. The three specimens from this region, which have thus far been analyzed,

were selected with a view to obtaining results fairly comparable, and repre-

senting as nearly as possible, the average composition of both kinds of soil.

They were, therefore, taken on one and the same piece of ground, in different

spots, on the land of Mr. James Watson, about five and a half miles north-east

of Port Gibson, on the Eaymond road. Here the brown loam is from eight to

ten feet thick on the hilltops; in the cuts on the hillsides, the calcareous silt

appears and approaches nearest to the surface about half way down the hill, the

lower portion (" talus ") of which is again formed by brown loam differing little,

in its appearance, from that on the hilltops; but having evidently been washed

down from above, it probably contains an admixture of the calcareous silt.

686. The specimens of soil and subsoil were taken on the hilltops, and a speci-

men of silt in the cut on the hillside, a few feet below the surface.

$To. 332. Upland Surface Soil from J. Watson's place, five and a half miles

north-east of Port Gibson, Claiborne county.

Depth: Eight.inches.

Vegetation: That mentioned above, in the general description, (^6841 .)

The soil, rather light, of a buff color; much less clayey than the loam sub-

soil. Saturated with moisture at 68.0 deg. Fahr., lost 5.182 per cent, at 400

Fahr. Dried at this temperature, it consisted of:

Insoluble Matter 87.573

Potash , 0.458

Soda 0.124

Lime 0.244

Magnesia... 0.&45

Brown Oxide of Manganese 0.205

Peroxide of Iron 3.231

Alumina 4.842

Phosphoric Acid. 0.105

Sulphuric Acid...., 0.028

Organic Matter and Water . 3.073

100.429

687. No. 233. Upland Soil from J. Watson's place, five and a half miles

north-east of Port Gibson, Claiborne county.

Depth; Eight to twenty inches.

Vegetation: Same as the preceding.

A yellowish-brown loam, much heavier than the surface soiL The subsoil,

saturated with moisture at 68 deg. Fahr., lost 9.221 per cent, at 400 deg. Dried

at this temperature, it consisted of:
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the surface to washing by rains; and the line between it and the overlying loam 
is often very sharply defined by a backward slope, formed by the brown loam 
which is carried away freely by rains and freezes. Finally, its presence on or 
near the surface is indicated by the frequent occurrence, among the timber above 
described, of the "Poplar", Sweet Gum, Magnolia, Mulberry, Linn, Honey 
Locust, and on the lower portion of the slopes, the Red Haw, Crab Apple, and 
Sycamore. Above all, the Cane is significant of its presence. Although at pres~ 
ent, the cane on the h1lls has mostly been destroyed by cattle, it may sometimes 
be seen in protected spots, covering them from the foot to the summit-as was 
the case generally before the country was settled. 

The trees but just mentioned, and among them particularly the "Poplar", 
Linn, and Sweet Gum, not unfrequently occupy the ground completely, to the 
almost entire exclusion of the oaks. The Beech, Horn Beam, and Holly, how~ 
ever,are nearly wanting. 

685. The three specimens from this region, which have thus far been analyzed, 
were selected with a view to obtajning results fairly comparable, and· repre~ 
senting as nearly as possible, the average composition of both kinds of soil. 
They were, therefore, taken on one and the same piece of ground, in different 
spots, on the land of Mr. James Watson, about five and a half miles north~east 
of Port Gibson, on the Raymond road. Here the brown loam is from eight to 
ten feet thick on the hilltopf;; in the cuts on the hillsides; the calcareo,us silt 
appears and approaches nearest to the surface about half way down the hill, the 
lower portion ("talus") of which is again formed by brown loam differing little, 
in its appearance, from that on the hilltops; but having evidently been washed 
down from above, it probably contains an admixture of the calcareous silt. 

686. The specimens of soil and subsoil were taken on the hilltops, ·and a speci
men of silt in the cut on the hillside, a few feet below the surface. 

No. 332. UPLAND SuRFACE SorLfromJ. Watson's place,fiveandahalfmiles 
north~east of Port Gibson, Claiborne county. 

Depth: Eight. inches. 
Vegetation: That mentioned above, in the general description, ('!f6841 .) 
The soil, rather light, of a buff color; :rp.uch less clayey than the loam sub~ 

soil. · Saturated with moisture at 68.0 deg. Fahr., lost ·5.182 per cent. at 400 
Fahr. Dried at this temperature, it consisted of: 

Insoluble Matter ...••••••.•.•.• . •••••••.•..•••• 87.573 
Potash .......................... !I • • • • • • • • • • • • • • 0.458 
Soda ..................... -........ ~. .. . . . . . . . . . 0.124 
Lime .. .................... ~ .... I ••••••• I • • • • • • • 0.~244 
Magnesi~ ~ .. ·· .... · ................. ·. . . . . . . . . . .. . . 0.545 
Brown Oxide .of Manganese ••..••••.••.•••••...•• : 0.205 
Peroxide of Iron . ............................. ·. 3.231 
Alumina . .......... , . . . . . . . . . . . . . . . . . . . . . . . . . . 4.842 
Phosphoric Acid. .......................... ·, • • . • 0.105 
Sulphuric Acid .... . • ........................... . 0.028 
Organic Matter. and Water. • . . • . • • . • • . . . • • . . . . . • • 3.07"3 

100.429 
687. No. 233. UPLAND SoiL from J. Watson's place, five and a half miles 

north-east of Port Gibson, Claiborne county. 
Depth; Eight to twenty inches. 
Vegetation: Same as the preceding. 
A. yellowish~brown loam, much heavier than the surface soiL The subsoil, 

saturated with moisture at 68 deg. Fahr., lost 9.22 L per cent. at 400 deg. Dried 
at this temperature, it consisted of: 
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Insoluble Matter (as above).

Potash

Soda

lime

Magnesia

Brown Oxide of Manganese

Peroxide of Iron

Alumina

Phosphoric Acid

Sulphuric Acid

Organic Matter and Water..

79.477

0.741

0.248

0.238

0.830

0.346

5.634

8.849

0.092

trace

3.496

100.038

688. No. 237. Calcabeous Silt, from James Watson's place, five and a half

miles north-east of Port Gibson, Claiborne county.

Depth: Was taken on the hillside, about four feet from the surface, and about

ten feet below the highest point at which it is visible here.

Vegetation: Hillside growth similar to that described above, (<jf6842 ); mixed

with oaks.

Saturated with moisture at 68 deg. Fahr.. it lost 4.118 per cent, of its weight

at 400 deg. Fahr. Dried at this temperature, it consisted of:

Insoluble Matter 75.344

Potash 0.511

Soda 0.115

Lime 5.921

Magnesia .. . â€” 3.278

689. A comparison of the first two analyses shows the important fact, that

the subsoil is considerably richer than the surface soil, in several important

ingredients. It contains nearly one-third of a per cent, more Potash, twice the

amount of Soda, an equal amount of Lime, one-third of a per cent, more Mag*

nesiaâ€”the latter ingredient being, however, not deficient in the surface soil

itself. With respect to Phosphoric and Sulphuric Acids, the advantage is on

the side of the surface soil.

Were it only, however, for the large excess of potash contained in the subsoil,

and the improvement of the physical properties which would be effected in the

light surface soil by an admixture of the heavier subsoil, that alone would suffice

to render subsoiling a very important improvement. The upland soils of the

region in question have been esteemed very fertile, notwithstanding that the

amount of Potash and Phosphoric Acid contained in them (if the soil analyzed

be a fair specimen), is rather below that of a good average soil; and that in but

a few cases as yet^the tillage has extended to a greater depth than that at which

the above specimen was taken. It is probable, therefore, that although a large

part of these upland soils is now considered as exhausted, or approaching

exhaustion, the richest part of the surface layer within reach of the plow, has*

hardly been more than touched. It would appear also, from the productiveness

of a surface soil comparatively poor, that the nutritive ingredients contained in it

are, to a great extent, in an available condition.

Brown Oxide of Manganese

Peroxide of Iron

Alumina

Phosphoric Acid

Sulphuric Acid

Carbonic Acid

Organic Matter and Water*.

0.252

3.272

2.823

0.145

0.060

6.729

1.231

99.681
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Insoluble Matter (as above) ....•.•..•....••.•...• 79.477 
Potash. . . . . . . . . • • . . • . . . . . . . ......••.•... _. • • • . 0. 7 41 
Soda ........•..•.........•..•..•.•...•....• 0.248 
Lime .•....•.. ·. . . . . . . • . . • . . . . . . . . . . . . . . . • • . • • • 0.238 . 
Magnesia .•.•.•.... ~ .•.•............•.••. ·· . . • . . 0.830 
Brown Oxide of Manganese. . . . . . . . . .. . . . . . . . . . . • 0.346 
Peroxide of Iron. . . . . . . . . . . . . . . . . . • . . . . • . • . . . . . 5.634 
Alumina .•.••••• · ..•.......... :. . . . • . . • • . . . • . • . • 8.849 
Phosphoric Acid ..•...............•...•........ ; 0.092 
Sulphuric Acid. . • • . • . . . . . . . . . . . . . . . • • • . . . . • . • • . trace 
Organic ·Matter and Water. • . • . . . . . . . • . . . . . . . . . . . 3.496 

100.038 
688. No. 237. CALCAREous SILT, from James Watson's place, five and n. half 

miles north-east of Port Gibson, Claiborne county. 
Deptl£: Was taken on the hillside, about four feet from the surface, and about 

ten feet below the highest point at which it is visible here. . 
·Vegetation : ·Hillside growth similar to that described above, ('If 6842 ) ; mixed 

with oaks. 
·Saturated with moisture at 68 deg. Fahr., it lost 4.118 per ~ent. of its weight 

a.t 400 deg. Fahr. Dried at this temperature, it consisted of: . 
Insoluble. Matter •••••..••••.•••••.•.•...•.••..• 75.344 . 
PotaSh. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.51'1 
Soda...... • . . • • . • . . . . • • . . • • . . . . • • . . . . . . . . .. . • • • 0.115 
Lime .. ........................... ~ . . . . . . . . . . . 5.921 
Magnesia •••..•.• ; •..•••.••..•..•• ~ . • . • . • • • • • . 3.278 
Brown Oxide of Manganese •..•.•..•••.•.•.. ~ , • . . 0.252 
Peroxide of Iron .•••••••....••••••.•.•.. ·, • . . • • • 3.272 · 
Alumina ...... ...... ~. . . . . . . . . . . . . . . . . . . . . . . . . . 2.823 
PhosphQric Acid .•.....•• ·, . . . . . . • . . • . . . . . . . . • • • • 0.145 
Sulphuric Acid .. ; . . . • . • • . . . . . • • . . . . . . • . . . . . . • . 0.060 ' 
Carbonic Acid. • . . . . . . . • . . . . . . . • • . . • • . . • . . . • . • • . 6. 729 
Organic Matter and Water, • . . . • • • . . . . . . . • . . . . • . . 1.231 

99,681 
689. A comparison of the first two analyses shows the important fact, that 

the subsoil is considerably richer than the surface soil, in several important 
ingredients. It contains nearly one-third of a per cent: more P<>tash, twice the 
amount of Soda, an equal amount of Lime, one-third of a per cent. more Mag ... 
nesia-the latte.r ingredient being, hOwever, :not deficient in the surface soil 
itself. With respect to Phosphoric and Sulphuric Acids, the advantage is on 
the side- of the surface soil. 

Were it only, however, for the large · excess of potash contained in the subsoil, 
and the improvement of the physical· properties which would be effected in the 
light surface soil by an admixture of the heavier subsoil, that alone would suffice 
to render subsoiling a very important improvement. The upland soils .of the 
region in question have been esteemed very fertile, notwithstanding that the 
amount of Potash and Phosphoric Acid contained in them (if the soil analyzed 
be a fair specimen), is rather below that of a good average.soil; and that in but 
a few cases as yet, 'the tillage has extended to a greater depth than that at which 
the abon specimen was taken. It is probable, thorefore, that.although.a large 
part of' these npl!!,nd. ;Soils · is. now considered- as exhausted, or , approaching 
exhaustion, the richest part of the surface .layer, within reach of the ." plow, has
hardly been more than touched. It would appear also, from the productiveness 
of a surface soil comparatively poor, that the nutritive ingredients contained in it 
are, to a great extent, in an available condition. 
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690. As for the calcareous silt, (No. 237), the analysis shows it to possess an

adequate supply of all the elements of a good soil; its peculiarity being the

high percentage of the Carbonates of Lime and; Magnesia which it contains, and

a remarkable deficiency in Alumina. Its admixture of clay is so slight as to

barely entitle it to the name of Loam, its main body being silex, in a state of

fine division, with but a few per cent, of coarser sand. Hence the small amount

of moisture which it is capable of absorbing, in view of which it is somewhat

surprising that it should not be a remarkably drouthy soil. This is perhaps

owing to its large dose of lime, the property of preventing injury from drouth

being particularly claimed for that substance.

It seems, nevertheless, that injury from drouth is more frequently sustained

on soils formed by this silt alone, than on those derived: front the brown loam;

owing probably to the absence of a more retentive subsoil, in the former case.

For it must be recollected, that while the lightest soils overlying the brown

loam are sure to have a clay foundation at no great depth,- no such change ever

occurs where the calcareous silt forms the soil. Vertical wells of 50 feet of the

latter, will most generally show sucba conformity of material, that specimens

taken from the remotest portions of ^e^mass^cannot frequently be distinguished

from one another. When a drouth ensues^a&er a heavy rain on well worked

soils of the silt character, these^lre^aentiy crack open to the same extent as the

heavy Soils of the prairies-aiio^FMwoods (^4021kto^404:)j causing great injury

to the crops.

691. The analyses1 above given represent, protebly, the extremes

of both kinds of-soil, such as they are frequently found on the

level uplaMs^aad Hilltops, and the silt soil on the upper portion

Of the Billsides. The lower portion (talus) of the latter, however,

is commonly a mixture of the two, in variable proportionsâ€”a

necessary consequence of their mode of formation, having been

washed down from above. It is observable, however, that in the

great majority of cases (and especially where the brown loam now

occupies the summit level) the soils and subsoils of the talus differ

but little in their appearance as well as in their agricultural

properties, from those of the hilftops; though as a general thing,

they are said to produce, rather more freely, and to last longer.

/"The relations between these several soils will be better understood by

reference to the diagram (No. 6), which illustrates the progress, and different

stages of denudation; the space ruled vertically representing the brown loam

stratum; that rilled ftorizontaltyi the calcareous silt; and the oblique ruling, the

ialus, consisting of a mixture of the two, as washed down the hillside and

appearing at the foot. In No. 1, of this diagram, we have a broad ridge or

table-land, evenly covered with the brown loam, whereas the calcareous silt

appears only on the upper portion of the hillside, and the talus is comparatively

inconsiderable as yet.â€”In No. 2, denudation has progressed so far as to remove

the greater portion of the loam stratum from the summit of the ridge, it being

left only in depressions, and quite shallow; so that in places, the calcareous

silt appears on the surface; the talus, at the same time, being of greater extent

than before.â€”In No. 3, the removal of the brown loam from the summit of the

ridge has been completed; it has all been washed down the hillside, inter min-

gled ^th the silt, and the latter now imparts its peculiar character to the ridge,

which has steep slopes and a sharp summit; as is the case in the ridges between

Port Gibson and Grand Gulf.
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690. As for the calcareous silt, (No. 237), the analysis shows it to possess an 
adequate supply of all the elements of a good soil ; its peculiarity being the 
high percentage of the Carbonates of Lime and· Magnesia which it contains, and 
a remarkable deficiency in Alumina. Its admixture of clay is· so slight as to 
barely entitle it to the name of Loam, its main body being silex, in a state of 
:fine division, with ·but a few per cent. of coarser sand. Hence the small amount 
of moisture which it is capable of absorbing, in view of which it is somewhat 
surprising that it should not be a remarkably drouthy soil. This is perhaps 
owing to its large.dose of lime, the property of preventing injury from drouth 
being particularly claimed for that substance. 

It seet:ns, nevertheless, that injury-from · drouth is more frequently sustained 
on soiliHormed by this silt alone, than on those derived from the brown loam ; 
owing probably to the-absence of a more retentiv~ subsoil; in the former case. 
For it must be ·tecollecJ;ed, that while the lightest -soils overlying the brown 
loam are sure to have a-clay foundation at no great depth,' no such chaQge ever 
occurs where the calcareous silt forms the soil. Vertical wells of 50 feet of the 
latter, will most:: generally show such'a,conformity of material, that specimens 
taken from the·ren10test portion.S·of~$e2lll8Ss;-cannot frequently be distinguished 
from: one, another. When a: drouth-:ensues~r· a heavy rain on well worked 
soils of .the'silt character,.th~e.;.-rrequently . c~kopen- to the same extent as the 
hea.~y soils of the prairies -ancf.·FJ.a.twoods (',ji'402t~ to'~~4); causing great injury 
w the crops. . . . . . 

691. The ana}y~es::&hove given represent;' probahJy~tbe extremes 
of both kinds'oi·--sO:il, ' such as they are freq~uent,J.y . found on the 
level uplandsdtfi~:. Jiintops, and the silt soil on . the upper portion 
of ·the' .nillsides. ~ The lower portion (talus) of the latter, however, 
is commmiJy, ~ mixture of the two, in variable proportions--a 
necessary consequence of their mode of formation, having been 
washed down from above. It is observable, however: that in the 
great majority of cases (and especially where the brown loam now 

. :occupie~ the, summit, level) the soils and. subsoils of the talus differ 
but little in their- appearance · as ~well . as in their . agricultural 

: properties, from those of the Mlfoops ; though as a general -thing, 
they Bl'e said to produce, rather mor.e freely~ and to last longer. 

The relations between these· several soils will ' be better understood by 
. reference ·to the diagram (No. -~); which illUstrates the progress, and different 
·stages :of denudation ; the ,spac-~ ruled vertieally representing the brown loam 
stratum ; that ruled lwriz<mJ,ally; the calcareous silt; and the oblique mling, the 

· talus, consisting of a mixture of the two, as washed down the hillside and 
spf}ea.ring at the foot. In No. 1, of this diagram, we have a broad ridge or 
table:Iand, evenly co~ered with the brown loam, whereas the calcareous silt 
sppeil.rsoilly on the upper portion of the hillside, and the talus is comparatively 
inconsiderable as yet.-In No.2-, denudation has progressed so :fu.ras to remove 
the greater portion of the loam stratum from the summit of the ridge, it being 
left only in depressions, and quite shallow ; so that in places1 the calcareous 
silt appears on the surface ; the talus, at the same time, being of greater extent 
than before;~ In No. 3; the removal of the brown loam from the summit of the 
ridge has .been completed ; it has all been washed down the hillside, intermin-

. gled 'With the silt, and the latter now imparts its peculiar character to the ridge, 
.which bas steep slopes and-a sharp summit ; as isthe case in tl).e ridges between 
Port Gibson and Grand Gul£ 
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Diagram illustrating Denudation in the "Bluff Formation*

When we consider the great facility with which the brown loam is washed

down from the hills, while the calcareous silt is but slightly abraded under the

same circumstances, it cannot be surprising that the character of the former

should be predominant in the soils of the talus. The constant renewal of their

surface by the washings of the rich loam above, offers a ready explanation of

their longer duration; while at the same time, the lime they receive from the

silt stratum, if exposed above, serves as a stimulant, developing their fertility.

692. Cultivation op the Soils op the Cane Hills.â€”So far as

my information goes, the upland soils of this region, whenever

they are derived either exclusively or prevalently from the brown

loam stratum, are not characterized by any very striking peculiar-

ities1; in mostparticulars, they greatly resemble those of the Table-

lands of N. Mississippi (TT616, ff.). When fresh they will produce

nearly or quite a bale of cotton per acre, and sometimes more;

&nd a proportional amount (30 to 35 bushels) of corn. On the

whole probably they are best adapted to cotton, which is now the

prevailing crop; but the character of the soil is such as not to

forbid the success of any crop suitable to the climate and to an

upland situation; being, as a general thing, both "strong17 and

u warmThe brokenness of the surface, especially near the

Mississippi River, constitutes a disadvantage without which^ few

portions of the State would rank higher as agricultural regions.
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[No. 6.] 

· JJiagram illustrating Denudation in the "Bluff Formation. 

When we consider the great facility with which the brown loam is washed 
down from the hills, while the calcareous silt is but slightly abraded under the 
same circumstances, it cannot be surprising that the character of the former 
should be predominant in the soils of the talus. The constant renewal of their 
surface by the washings of the rich loam above, offers a ready explanation of 
their longer duration ; while at the same time, the lime. they receive from the 
silt stratum, if exposed above, serves as a stimulant, developing their fertility. 

692. CuLTIV A.TION OF THE SoiLS oF THE CANE HILLS.-So far as 
mv information goes, the upland soils of this region, ·whenever 
they are derived either exclusively or prevalently from the brown 
loam stratum, are not characterized by any very striking peculiar
ities·; in most particulars, they greatly resemble those of the Table
lands of N. Mississippi ('616, ff.). When fresh they will produce 
nearly or quite a bale of cotton per acre, and sometimes more ; 
and a proportional amount (30 to 35 bushels) of corn. On the 
whole probably they are best adapted to cotton, which is now the 
prevailing crop ; but the character of the soil is such as not to 
forbid the success of any crop suitable to the climate and to an 
upland situation ; being, as a general thing, both " strong 11 and 
~'warm"· The brokenness of the surface, especially near the 
Mississippi River, constitutes a disadvantage without which, few 

. portions of the State would rank higher as agricultural regions. 
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It would seem, however, as if even this circumstance might be

turned to better acdount, than is the case at present.

693. It is a misfortune for this district, as well as for many other regions of

the State, that the practice of circling or horizontatizing has not been introduced

at an earlier day. In consequence of this omission, the brown loam stratum

has been entirely removed from a great many ridges, leaving behind the

calcareous silt, which, though by no means infertile, and even more easily tilled

than the original soil, is not as safe, nor equally susceptible of improvement. In

a great.many cases, however, fields have been turned out as of little value,

simply because the surface soil was removed, laying bare the brown or yellow

loam subsoil." Now, the analysis of the latter proves, that it contains more

elements of fertility than even the fresh surface soil; and is perfectly adapted

to cultivation so far as its physical properties are concerned; hence, if it does

not produce freely at first, this must be owing to the feet that its nutritive

elements are not in an available form. Such is very commonly the case with

clay subsoils, as has been mentioned in the General Part of the Agricultural

Eeport (1[506, ff), where the means of obviating this difficulty are also indicated,

viz: the use .of " stimulant manures", or fallowing (1T357). The same holds

good, of course, when this subsoil has been brought to the surface by means of

the subsoil plough, as has been recommended above.

694. The stimulant needed, fortunately, is close at hand almost

everywhere in this region, in the shape of the calcareous silt often

mentioned. The latter is, in fact, a marl (T-330.),.as truly as a great

number of other materials recommended and employed as such,

.and is admirably adapted to supply the deficiencies, and in every

manner improve inequality, of the subsoil in question. Nor is

this a mere supposition based upon the analysis; for upon inquiring

into the^subject while in the field, numerous cases have come under

my observation where the silt had either been washed down, or

otherwise accidentally mingled with the loam subsoil; and in all

of these, the land was * reported to have produced "as if it was

fresh".;

It is likely, however, that in most cases, this silt-marl, will act. not merely as

si stimulant* The analysis shows it- to contain a considerable amount of potash,

etc.; and-as the lime has been in contact with the material for a goodly length,

â€¢of time,4t is probable that a large part of this Potash,, as well as other ingredi-

ents, is in an available condition (If445). Hence it will act to a considerable

â€¢extent asa true manure, (See General Part, (1T4:16, ff.).

695. In many cases, the transportation of the material in question can

be effected to; a considerable extent, by allowing it to be washed down on the

land from: the higher portions of the hills. It has been mentioned that it does

not wash1 readily of its own accord, but-does so very easily indeed, when once'

loosenedâ€”as.is the case in the road cuts. It is so universally, present, however,

that its distribution by hauling or carting can rarely be very expensive. It can.'

frequently be obtained in the fields themselves, on the surface, or at the depth

of a few feetx and it is so commonly found on the elevated points and ridges,'

that the necessity of transportation upwardswill rarely occur to any considera-

ble extent. Whenever the material can be obtained at the surface, anexcellenti

method of effecting its distribution on the large scale . (suggested by Col. J, A.

Ventress, of WilMnspn) would be the employment of the well-known Kailroad

Excavator-Cart, which 'shovels up and conveys away the loosened material in one

and the same operation. A very small force could thus very conveniently

â– effect the marling of a whole plantation. - ,

696. Li selecting the material to be used$ which will easily be distinguished
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It would seem, however, as if even this circumstance might be 
turned to better account, than is the case at present •. 

693. It fs a misfortune for this district, as well as for many other regions of 
the State, that the practice ·of circling or horiZontalizing has not been introduced 
.at an earlier day. In consequence of this omission, the brown loam stratum · 
has been entirely removed from a great many ridges, leaving behind the 
-calcareous silt, which, though by no means infertile, and even more easily tilled 
than the original soil, is not as safe, nor equally susceptible of improvement. In 
a great..many cases, however, fields hav~ been tu:rned out as of little value, 
simply because the surface soil was removed, laying bare the brown or yellow 
loam subsoil.· Now, the ana~ysis of the latter proves, that it contains more 
elements of fertility than even the fresh surface soil ; and is perfectly adapted· 
to cultivation so far as its physical properties are concerned ; · hence, if it does 
not produce freely at first, this must be owing to the fact that its nutritive 
€laments are not in an available form. Such is very commonly the case with 
day subsoils, as has been mentioned in the General Part of the Agricultural 
Report ('IT 506, :ff. ), where the means of obviating this difficulty are also indicated, 
viz: the use.of "stimulant manures'', or fallowing ('[357). The same holds 
good, of course, when this subsoil has been brought to the surface by means of 
the subsqilplough, as has be~Ii recommended above. 

694. ·rrhe stimulantneeded, fortunately, is close at hand almost 
everywhere in this region, in the shape of the calcareous silt often 
mentioned. ·The latter is, in fact, a marl (,330), as truly as a great 
number: of other materials re~ommended and employed as such, 
.and is admirably adapted to ·supply the deficiencies, and in every 
manner improve the quality, ·of the subsoil in question. Nor is. 
this a mere supposition based upon the analysis; for upon inquiring 
into the~subject·while in the field, numerous case~ have come under 
.my observation where the silt had either been washed down, or 
otherwise accidenta:Ily mingled with the loam subsoil; and· in ·an 
of these~· the land was .reported to have produced "as if it was 
fresh". 

It is likely, liowev~r .. that in most cases, this sii.t~marLwill act.not merely as. 
,a, stimulant. The analysis shows it· to cont~+in a conSiderable amount· ofpota8h, 
-etc.; and· as the lime-has been in contact with the material for a goodly length, 
-of tim~, i~ is: probabl~ tqat a large part of this Potash, as well as other ii!gredi:: 
.ents, is in, an. available condition (~445). Hence.it will act to a considerable 
.extent~as ~true manure,. (See General Part, ('[416, :ff.). · 

695 . .In many cases·, the transportation of the material in question can 
·be e:ffect~d to:·a con.siderable extent, by allowing it to be washed downon the 
land froiD:. the hJ.gher p0:.rtions of the hills. It has been mentioned that it does · 
not wash,• rea.dily of its own accord, put-does so very easily indeed, wheno1;1,ce · 
loosened-::--as.is the cas~ 'in the road cuts. · It is so l;lniversally,present, Ii.owev~r; 
that its•{ljstJ;ibution- by hauling or carting ca.n rarely be very expensive.· It l;lan ' 
frequentJ;y~'obtained in the fields themselves, on the surface, or at the· de.pth 
of a few feet; and it is so commonly found on the elevated pomts and ridges,' 
that th~ necessity of transportation upwarcls will rarely occur to any considera
ble exten~. · • •. W:hen~ver the tn.aterial can be obtained at the surface, an excellent 
methodof .. e:ffectingits dis~ril;>.ut~on·on· the large scale. (suggested by Col. J. A.· 
Ventress; of Wilkin_gpn} would ·be the employment of the w~U~known Railroad 
Excavator·Cart; whie4'shov~lsupandconveys away theloosened material in one 
and the same op~ration. .A. very small force could ·thus very conveniently -
.effect the marling of a whole p¥mtation. · · · · . . . 

696. In selecting the material to be used; which will .. easily bedistipguished 
R-21 . 
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from the brown loam, by the characters given above, (TT6831 ), it will be

advisable, if there be any choice, to take by preference such as contains the

largest amount of lime; which may be very readily judged of by the amount

of white specks exhibited in a smooth, knife-cut surface of the mass in question.

Sometimes, specimens much poorer in lime than the one analyzed, may be

found; but richer specimens also occur with frequency, and I believe the one

analyzed to represent a fair average.â€”No fear need be entertained of using too

mucli of this marl; in favorable seasons it will bear fair crops by itself, and no

dressing likely to be applied in practice, where transportation is necessary, will

be apt to hurt the clay subsoil. It may be applied and turned under at any

convenient time, after being spread broadcast.

Both the subsoil and the silt are very poor in vegetable matter,

which ought to be supplied themâ€”perhaps most conveniently, in

this instance, by turning under a green crop. This would greatly

increase the efficacy of the marling, and where the marl cannot be

obtained, it will itself be a valuable promoter of productivenessâ€”

though not, of course, an improvement properly speaking (f426).

697. It may be questioned whether, in cases where the calcareous silt under-

lies the loam soil within reach of the ploughâ€”say at 10 to 14 inches beneath the

surfaceâ€”it will be advisable to break up the whole of the loam stratum, even

for the sake of turning up the silt, and thus effecting the marling in the simplest

manner. I am not as yet sufficiently acquainted with the character of the silt

as a subsoil, to form a decided opinion on this subject; but from the rapidity

with which this material absorbs water and allows it to sink, I should think

it undesirable to have it as a subsoil instead of the loam, where it can be avoided ;,

for it is likely that it will allow manures to sink with equal facility as water,

and thus the soil might cease to be susceptible of improvement by manures.

Further investigations, and experience will have to decide this point; but at all

events, the balancing of the advantages of deep plowing against the disadvanta-

ges which might arise from the circumstance referred to, must always, to a

great extent, rest with the judgment of each individual in his particular case.

698. In the Yicksburg, Grand Gulf, and Petit Gulf or Eodney Hills, the

removal by washing of the proper soil, or loam stratum, has taken place to a

lamentable extent; and the same is probably true of most of the hilly country

bordering closely on the Mississippi Eiver, which has been settled for a long

time. In these cases the calcareous silt or marl itself forms the only soil; and

although I have not had opportunity sufficient as yet to study its vices and

virtues, the frequent abandonment of these hills by the cultivators, and their

complaints that " their soil is gone ", show conclusively that it is not as eligible

in its producing qualities as the original surface layer. This is perhaps owing,

not so much to defects in its chemical composition (for it contains all the ingre-

dients necessary to plants, and some soils equally limy are known to produce

well) as to its physical defect of being drouthy. It may be, however, that it is

to some extent in the condition of light soils excessively marled (ir460a ); at

all events, it is greatly improved, and rendered very productive, by the addition

of vegetable matter, as may be observed where it forms terraces on the hillsides,

allowing of the accumulation of vegetable matter. Here we generally find a

most luxuriant growth of weeds and cane, as also where small branch bottoms,

or ravines, are formed by itâ€”though, in the latter case, one of its chief faultsâ€”

droutMnessâ€”is obviated by its position alone. A loose black soil similar to that

now found in such localities, and often two feet in depth, originally formed the

surface of the Cane Hills, but is now almost entirely removed by denudation.

Vegetable matter, has itself a tendency to obviate d^uthiness, and would

effectually prevent the cracking of the soil in the sun.

699. Whenever there is any of the brown loam stratum left on

the hilltopsâ€”as is frequently the case at the highest points of the
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from the brown loam, by the characters given above, (-,r6831 ), it will be 
advisable, if there be any choice, to take by preference such as contains the 
largest amount of lime ; which may be very readily judged of by tb,e amount 
of white specks exhibited in a smooth, knife-cut surface of the mass in question. 
Sometimes, specimens much poorer in lime than the one analyzed, may be 
found ; but richer specimens alsq occur with frequency, and I believe the one 
analyzed to represent a fair average.-No fear need be entertained of using too 
much of. this marl; in favorable seasons it will bear fair crops by itself, and-no 
dressing likely to be applied in practice, where transportation is necessary, will 
be apt to hurt the clay subsoil. It may be applied and turned under at any 
convenient time, after being spread broadcast. _ _ 

Both the subsoil and the silt are very poor in vegetable matter, 
which ought to be supplied them--perhaps most conveniently, .in 
this instance, by turning under a green crop. This would greatly 
increase the efficacy of the mading, and where the marl cannot be 
obtained, it will itself be a valuable promoter of productiveness
though not, of course, an improvement properly speaking (,426). 

697. It may be questioned whether, in cases where the calcareous silt under
lies the loam soil within reach of the plough-say at 10 to 14 inches beneath the 
surface-it will be advisable to break up the whole of the loam stratum, even 
for the sake of turning up the silt, and thus effecting the mar ling in the simpleM 
manner. I am not as yet sufficiently acquainted with the character of the silt 
as a subsoil, to form a decided opinion on this subject; but from the rapidity 
with which this material absorbs water and allows it to sink, I should think 
it undesirable to have it as a subsoil instead of the loam, where it can be avoided ;. 
for it is likely that it will allow manures to sink with equal facility as w~ter, 
and thus the soil might cease to be susceptible of improvement by manure:;;.. 
Further investigations, and experience will have to decide this point ; but at all 
events, the balancing of the advantages of deep plowing against the disadvanta
ges which might arise from the circumstance referred to, must always, to a 
great extent, rest with the judgment of each individual in his particular case. 

698. In the Vicksburg, Grand Gulf, and Petit Gulf or Rodney Hills, the 
removal by washing of the proper soil, or loam stratum, .ha£ taken place to a 
lamenta:ble extent; and the same is probably true of most of the hilly country 
bordering closely on the Mississippi River, which has been settled for a long 
time. In these cases the calcareous silt or marl itself forms the only soil; and 
although I have not had opportunity sufficient as yet to study its vices and 
virtues, the frequent abandonment of these hills by the tultivators, and their 
complaints that " their soil is gone", show conclusively that it is not as eligible 
in its producing qualities as the original surface layer. This is perhaps owing, 
not so much to defects in its chemical composition (for it contains all the ingre
dients necessary to plants, and some soils equally limy are known to produce 
well) as to its physical defect of being drouthy. It may be, however, that it is 
to some extent in the condition of light soils excessively marled ('lf460Z ) ; at 
all events, it is greatly improved, and rendered very pr{)ductive, by the addition 
of vegetable matter, as may be observed where it forms terraces on the hillsides, 
allowing of the accumulation · of vegetable matter. Here we generally find a 
most luxuriant growth of weeds and cane, as also where small branch bottoms, 
or ravines, are formed by it-though, in the latter case, one of its chief faults
drouthiness-is obviated by its position alone. A loose blacksoilsimilarto that 
now found in such localities, and often two feet .in depth, originally formed the 
surface of the Cane Hills, but is now almost entirely removed by denudation. 
Vegetable matter, has itself a tendency to obviate drouthiness, and would 
effectually prevent the cracking of ~he soil in the sun. 

699. Whenever there is any of the brown loam stratum left on 
the hilltops- as is frequently the case at the highest points of the 
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ridges, it ought, if conveniently practicable, to be distributed over

the denuded surface of the silt. In short, as a general rule, if

ought to be recollected that these two kinds of soil mutually

improve each other, and ought to be mixed whenever this can be

done cheaply, and with due regard' to the influence which the-

change of subsoil may be found to exercise, in cases where deep

plowing will reach the silt. (See above, (1T697).

700. Lands Intervening between tlie Cane Hills and Pine Hills.â€”Intervening;-

between the Cane Hill Eegion proper, and the Pine Hills of the interior, we find,;,

as before observed (if683, if.), a variety of upland soils intermediate between-

the two, and forming gradual transitions, both in the aspect of the soils and th&

character of their vegetation, from the one to the other. In some cases (as m

the region between Willow Spring and Kocky Spring in N. E. Claiborne) the-

transition is quite suddenâ€”from the rich brown loam to the pale yellow subset

of the Pine Hills; while further south, and in Jefferson county, a gently undu-

lating tract of loam lands intervenes between the Cane Hills and the Pine Hills*.

Further S. yet, in - Franklin county, the broken, yellow loam ridges of ibe-

Hamburg Hills pass, on one side into the sandy hills of the Homochitto, andÂ®Â©

the other, into the Cane Hills of Adams county. As none of these soils feas

as yet been analyzed, a few general, remarks with reference to them must suflice-

for the present.

701. The sandy soil of the Homochitto Hills, though evidently fertile (as m

proved by the vigorous growth of oaks and hickory laden with Long Moss, aixl

the comparative scarcity of Pines) is cultivated to a very limited extent only,,

on account of the brokenness of the surface. Not unfrequently, a yellow loam â€¢

subsoil underlies the sandy surface soil, and by careful horizontalizing and deep-

plowing, a great deal of land now lying idle might no doubt be made available*

The sand which these soils contain, is generally much coarser than that of the-

Pine Hill soils and often pebbly; and some tracts, especially on the S. Fork of"

Homochitto, resemble closely, in soil and vegetation, the sandy ridges of East

Mississippi, in Noxubee, Kemper, Lauderdale and Jasper counties (1T650&

Here, too, the Upland Willow Oak, or narrow leaved Black Jack, is fouMr

mingled with short sturdy Post and Spanish ( "Bed ") and some White O&k^.

and Hickory.â€”In this region, at the present time, the bottoms and hommocfe*

alone are extensively cultivated (see below, (H711, ff.).

702. In passing from Meadville to Hamburg, we find between the forks of the*

Homochitto, moderately hilly uplands of tolerable fertility, and less sandy.

After crossing the W. fork the country becomes more hilly; a good strong loasa

soil sets in, the pine becomes scarce, and Hickory, White, Spanish (" Bed ") smek

Black Oaks, together with the Cucumber tree, occupy the ridges, while on th&~

hillsides, the Sweet Grum, Ash, and "Poplar" are also found. In exposures by

washes on the hillsides, we find that there is uppermost a layer 18 to 24 inches-

in thickness of light brown loam, forming the soil and subsoil; beneath this>

several feet of pale yellow, sandy loam, resembling that of the pine hills, amfe?

below this, the Orange Sand strata.

It is obvious that such a disposition of the strata must produce a great variety

of soils from the top of the ridges down to their foot. The ridge soils are-

generally heavier than the hillside soils, and are very productive; but the-

ridges are generally very narrow, and the hillsides too steep to be readily

cultivated, so that it is difficult to find large bodies of land of a convenient shapes

A great deal of damage has been done to these lands by the denudation of the-

soil, which is now being prevented to a great extent by horizontalizing. Beep*

plowing will, no doubt, prove highly beneficial on these ridge lands, the subsoil

of which is obviously the same essentially, as the surface soil itselÂ£

703. The great and unusual frequency of the Cucumber tree, with its enor-

mous leaves, is the prominent botanical feature of the Hamburg Hills, whiefex
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ridges, it ought, if conveniently practicable, to be distributed over 
the denuded surface of the silt. In short, as a general rule) it 
ought to be recollected that these two kinds of soil mutually 
improve each other, and ought to be mixed whenever this can be 
done cheaply, aud with due regard· to the influence. which th~~a· 
change of subsoil ilmy be found to exercise, in cases where deep 
plowing will reach the silt. (See above, (~697). 

700. Lands Intervening between the Cane Hills ctncl Pine IIills.-Intervenfug· 
between the Cane Hill Region proper, and the Pine Hills of the interior, we :find;. 
as before observed (1[683, ff.), a variety of upland soils intermediate betwoon· 
the two, and forming gradual transitions, both in the aspect of the soils and the· 
character of their vege~tion, from the one to the other. In some cases (as m 
the region between Willow Spring and Rocky Spring inN. E. Claiborne) too
transition is quite sudden-from the rich brown loam to the pale yellow subooil· 
of the Pine Hills ; while further south, and in Jefferson county, a gently undu-. 
'lating tract of loam lands· intervenes between the Cane Hills and the Pine Hills~. 
Further S. yet, in-Franklin county, the broken, yellow loam ridges of the· 
Hamburg Hills pass, on one side into the sandy hills of the Homochitto, and oo 
the other, into the Cane Hills of Adams county. As none of these soils has 
as yet been analyzed, a few general remarks with reference tq them must su:ffiice. 
for the present. 

701. The sandy soil of the Homochitto Hills, though evidently fertile (as is:. 
proved by the vigorous growth of oaks and hickory laden with Long Moss, and . 
the comparative scarcity of Pines) is cultivated to a very limited extent only,_ 
on account of the brokenness of the surface. Not unfrequently, a yellow loom·· 
subsoil underlies the sandy surface soil, and by careful horizontalizing and deep-·
plowing, a great deal of land now lying idle might no doubt be made available~ 
The sand which these soils contain, is generally much coarser than that of the·· 
Pine Hill soils and often pebbly ; and some tracts, especially on the S. Fork of· 
Homochitto, resemble closely, in soil and vegetation, the sandy ridges of East 
Mississippi, in Noxubee, Kemper, Lauderdale and Jasper counties ('!T650; ff.),.... 
Here, too, the Upland Willow Oak, or narrow leaved Black Jack, is found,. 
mingled with short sturdy Post and Spanish ( "Reel") and som~ White O~k~. 
and Hickory.-In this region, at the present time, the bottoms· and hommock&
alone are extensively cultivated (see below, ('lf7ll, ff.). · 

702. In passing from Meadville to Hamburg, we find between the forks ofthe
Homochitto, moderately hilly uplands of tolerable fertility, and less sandy. 
After crossing theW. fork the country becomes more hilly; a good strong loom 
soil sets in, the pine becomes scarce, and Hickory, White, Spanish(" Red") and 
Black Oaks, together with the· Cucumber tree, occupy the ridges, while on th-e
hillsides, the Sweet Gum, Ash, and " Poplar" are also found. In exposures~ 
washes on the hillsides, we find that there is uppermost a layer 18 to 24 inches~ 
in thickness of. light brown loam, forming the soil and subsoil ; beneath this,. 
several feet of pale yellow, sandy loam, resembling that ·of the pine hills, and.:~ 
below this, the Orange Sand strata. · 

It is obvious that such a disposition of the strata ml<!St produce a great variety
of soils from the top of the ridges down to their _foot. The ridge soils are· 
generally heavier than the hillside soils, and are very productive ; but the-
ridges are generally very narrow, and the hillsides too steep to be readily· 
cultivated, so that it is difficult to find large bodies of land of a convenient shape-. 
A great deal of damage has been done to these lands by the denudation of the
soil, which is now being prevented to a great extent by horizonta.lizixig. Deep· 
plowing will, no doubt, prove highly beneficial on these ridge lands, the subsoi). 
of which is obviously the same essentially, as the surface soil itselL 

703. The great and unusual frequency of the Cucumber tree, with its eD()f'
mous leaves, is the prominent botanical feature of the Hamburg Hills, which. 
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1

gradually disappears as we approach within five or six miles of Fayette. After

this the tree is seen no more, even casually, until we come within about four

miles of Port Gibson, where we find a tract of only a few sections with a light,

warm "mulatto" soil, timbered chiefly with the two specimens of Magnolia,

in their fullest development. Beyond this district, again, the Cucumber tree

becomes extremely scarce, being only found in bottoms, occasionally; and it is

said that the inhabitants of Natchez and neighborhood have failed in all their

attempts to transplant it to their soil as an ornamental tree. The analysis of

the soils referred to above will therefore be interesting as showing the peculiari-

ties of soil on which the thriftiness of this tree depends.

704. The light brown loam of the Hamburg Hills, with its underlying stratum

of pale material, continues to within a quarter of a mile (S.) of. the town of

Fayette, where both mixed together have been, used in making brick. But as

we leave Fayette on the Port Gibson road, the dark, umber-colored loam, such

as we find-overlying the calcareous silt of the^Cane Hills (1T684:1 , 687),_is alone

to be seen; and it is this chiefly, which forms the soil and subsoil of the gently

undulating, agricultural region which in Jefferson county intervenes betwixt

the Cane and Pine Hills. A change in tbe character of the loam, similar to that

just mentioned, takes place as we pass from Willow Spring in Clailx>rne county,

into the Pine and Oak ridge lands which here extend like a spur to the west-

ward, into the Cane Hills themselves.

705. Near Rocky Spring (^233), on the Little Sand, and particularly in Mr.

J. F. Brock's neighborhood, a peculiar condition of things obtains in some tracts.

Here, a gray, somewhat ashy soil, much resembling the surface soil of the Pine

Hills themselves, overlies, to the depth of about ten inches on an average, a brown

loam, subsoil apparently identical with that of the Hills, and evidently fertile,

as the timber is very large, while the smaller plants, whose roots are shallow,

seem to indicate but an indifferent soil. The prevalent tree is the Beech; next

to this, the Spanish ("Bed"), White, and Chestnut White Oak, witha good

deal of Hollyt, and !some Short-leaved Pine; on the hillsides and heads of

hollows, the Magnolia occurs, and large Grape vines are common both in the

hills and valleys.

It is. complained that this land (with the shallow tillage now practiced) is both

unproductive in its natural condition, and will not be benefitted even by stable-

manure; which does not seem to decay in the soil, but remains "raw", as also

do forest leaves, etc. The Gouber pea and pea vine alone seem to flourish

pretty well.

These circumstances corroborate what is indicated by the aspect of the soil:

it is not sufficiently retentive either of moisture or manure, owing to the want

both of a sufficient quantity of clay, and of vegetable matter; probably, also,

the surface soil is naturally poor; while the subsoil, which is reached and pene-

trated by the roots of the larger trees, is rich in nutritive ingredients. The

remedy is obvious; the subsoil must be brought up by subsoil plowing.and mixed

with the Surface soil; thus improving it both physically and chemically ,; veget-

able matter must also be introduced, and in order to facilitate the decomposition

of the latter, as well as to stimulate the subsoil, lime,r or a calcareous marl,

ought to be used at the same time. The calcareous silt of the bluff formation,

which is still found in places, in this region, may be used for this purpose. It

may be observed; that in so doing we imitate what nature has done in the form-

ation of the :fertile, hillside or Magnolia, soils of the same neighborhood. The

gray surface, soil and leaves, in being washed down the hillsides, are first mixed

with brown loam subsoil, then, lower down, with the calcareous silt; and it will

be noticed that- where the latter is entirely absent, the growth of the Magnolia,

is comparatively stunted, even in the valleys. Whether this is due to the

direct influence of the; lime as a nutritive ingredient, or to its stimulant action;

on the soil, remains to be determined.
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gradually disappears as we approach within five or si.i miles of Fayette. After 
this the tree is seen no mote, even casually, until we come within abOut four 
miles of Port Gibson: where we find a tract of only a few sections with a light, 
warm "mulatto" soil, timbered chiefly with the two specimens of Magnolia, 
in their fullest development. Beyond this district, again, the Cucumber tree 
becomeS extremely scarce, being only found in bottoms, oc_casionally; and it is 
said that the inhabitants of Natchez and neighborhood have failed in all their -
attempts to tmnsplant it to their soil as an ornamental tree. The analysis of 
the soils referred to above will therefore be interesting as showing the peculiari
ties of soil on which the thriftiness of this tree depends. 

704. The light brown loam of the Hamburg Hills, with its. underlying stratum 
ef pale materia~- continues to within a quarter of a mile (S.) of the town of 
Fayette, where both mixed together have been. used, in making brick. But a8 
we leave Fayette on the Port Gibson road, the dark1 umber-colored loam, such 
as we find-, overlying the.calcareous silt of the.Cane Hills (,-[6841 , 687),_is alone 
to be seen; and it is this chiefly, which forms the soil and subsoil of the gently 
undulating, agricultural region which in Jefferson coun~y intervenes betwixt 
the Cane and Pine Hills. A change in the cbl!<racter of- the loam, si)llilar to that 
just mentioned, t&kes place as we pass from Willow Spring in Claiborne county, 
into the Pine and Oak ridge lands which here extend like a spur to the west-
ward, into the Cane Hills themselves. . 

705. Near Rocky Spring (,-r233), on the Little Sand, and particularly in Mr. 
J. F . Brock's neighborhood, a peculiar condition of things obtains in some tracts. 
Here, a gray, somewhat ashy soil, much resembling the surface soil of the Pine _ 
Hills themselves, overlies, to the depth of about ten inches on an, average, a brown 
loam. subsoil apparently identical with that -of the Hills, and evidently fertile, 
as the timber is very large, while the smaller plants, whose roots are shallow, 
seem to indicate but an indifferent soil. The prevalent tree is the Beech; next . 
to this; the Spanish ("Red"), White, and Chestnut White Oak, with a good 
deal of Holly., and :some Short-leaved Pine; on the hillsides and heads of 
hollows, the Magnolia occurs, and large Grape vines are commo:p both in the 
hills and valleys. 

It is_ complained that this land (with the shallow tillage now practiced) is both 
"Rnproductive in its natural condition, and will not be benefitted even by stable
man-ure; which does not seem to decay in the soil, but remains "raw", as also 
do forest leaves, etc. The Gouber pe:;t and pea vine alone seem .to flourish 
pretty well. · 

These circumstances corroborate what is indicated by the aspect of the soil: 
it is not su:ffieientlyoretel;itive either of moisture or maimre; owing to the want 
both of a sufi;icient quantity of clay; and of vegetable matter; probably, also, 
the surface ,soil· is naturally poor; ·:while the subsoil, which is reached and pene
trated by the roots 9f the larger trees, is rich in nutritive ingredients. The 
:remedy is obvious '; the subsoil must be brought lJ.P by S)lbsoil plowing.and mixed 
with tho Surface soil ; thus improving it both physically and chemically..; v;eget
able matter must also be introduced, and in order to facilitate the decomposit!on · 
of the latter, as well as to stimulate the subsoil, lime,, or a calcare,ous marl, 
ought to be used at the same time. The calcareous silt of the bluff formation, 
which is still found in places, in this region, may be used for this purpose. It 
may be.obser;Ved; that in so doing :we imitate what ,natqre bas done in the form
ation of the :fer~le. hillside or Magnolia_ sqils of the same neighbor.bood. '!'he 
gray surfli.Qe, soil and leaves, in being washed do:wn the hillsides, are first mixed 
with bro~.:alMmsubsoil, then, .Jower·down, with the cal~reous silt·; and it will 
be noticed that where the ·latter is entirely absent; the growth of the Magnoli~. 
is comparatively stunted; even in the valleys. Whether this ·.is d'ue to th~ _ 
direct i~uence ~f the: lime as a: nutritive ingredient, or to its stimulant~ctio~ - . -
on the soil, remams tO be determlned. 
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706. Grape Culture in Cane Hills.â€”I cannot dismiss the

subject of the upland soils of the Cane Hill Region, without expres-

sing my conviction that they are most peculiarly adapted, both by

their chemical and physical features, and by their surface conform-

ation, to the successful culture of the Vine. This fact might be

inferred from the circumstance alone, that the native grape-vines

do not anywhere in this State flourish" more luxuriantlyâ€”some-

times attaining enormous dimensionsâ€”than they are known to do

wherever, in this region, cultivation and the ranging of cattle have

not destroyed all but the larger timber.'

The latter is, in kind, either the same, or substantially equivalent, to that

which characterizes the best vineyard lands of Illinois and Missouri; for it

appears in this State at least, that the same soils which, in the southern latitudes,

are characterized by a luxuriant growth of Magnolia, bear large Sassafras and

Linn, wherever the mean temperature is top low to favor the growth of the

former. The analyses, also, are significant on the same point; a "warm ", deep

soil, containing abundance of potasli and lime, and proper proportions of all other

ingredients, is generally deemed to be peculiarly adapted to the culture of the

vine. It might be doubtful whether the soils formed chiefly, or exclusively,

by the calcareous silt of the bluff formation, would by themselves be suited to

the purpose; but the hillside soils, formed by a mixture of the silt with the

brown loam, would seem to be admirably adapted in all respects.

707. The cultivation of the hilly lands is necessarily more expensive than

that of level tracts; great care must be bestowed on accurate and deep horizon-

talizing, and in many cases, nothing short of actual terracing will effectually

prevent the denudation of the soil. These operations are too expensive to allow

of raising cheap crops on large areas, wherever they are involved; we must

attempt, therefore, to realize the highest profits on the smallest possible area, by

keeping the land in a high state of cultivation, with crops of high value. In

experiments made in this State, on uplands much inferior to those in-question

(TT649), the yield of grape-juice, from Longworth Catawba, was at the rate of

seven hundred gallons per acre, the minimum market value of whiehVmay fairly

â–  be assumed at $1.50 per gallon. A higher yield, and a higher price also, may

reasonably be expected to be obtained on a more generous soil, and it is plain

that with crops like these, considerable pains may be taken in the improvement

of the lands which bear, them. In this manner, not only the hilly lands of the

counties just treated of, but also the fertile* but broken lands bordering the Mis-

sissippi bottom further north, in Warren, Yazoo, and Holmes counties, and little

valued thus far, might be doubtless made, not only available, but highly

profitable.

708. The climate of South Mississippi is admirably adapted to

the culture of the Tine, closely approaching as it does in the fea-

tures essential for this purpose, the climates of the Mediterranean

coast. Rainy winters, not cold enough to frost the vines (as fre-

quently happens in Missouri and Illinois); dry summers, with only

occasional showers; and a warm, unclouded autumn sun to develop

the grape into sweetness and maturity. Indeed, it may be ques-

tioned whether even the production of raisins might not ;be prac-

ticable in South Mississippi, depending .as it does solely upon.the

occurrence of a, fortnight's warm sunshine,at the time bf maturity.

I know of no reason, apparent at the present time, why these anti-

cipations should not b&capableof realization j and why> if there be

no other analogy between the two, the hills of the lower Mississippi

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

,706, 7117, 708] GRAPE CULTURE IN THE "C.ANE HILLS". :325 

706. GRAPE CuLTURE IN C.ANE HILLS.-I cannot dismiss the 
subject of the upland soils of the Cane Hill Region, without expres
sing my conviction that they are most peculiarly adapted, both by 
their chemical and physical features, and by their surface conform
ation, to the successful culture of the Vine. This fact might be 
inferred from the circumstance alone, that the native grape-vines 
do not anywhere in this State flourish· more luxuriantly-some
times attaining enormous dimensions -than they are known to dG 
wherever, in this region, cultivation and the ranging of cattle have 
not destroyed all but the larger timber.· 

The latter is, in kind, either the same, or substantially equivalent, to that 
which characterizes the best vineyard lands of Illinois and Missouri ; for it 
appears in this State at least, that the same soils which, in the southern latitudes, 
are characterized by a luxuriant growth of Magnolia, bear large Sassafras and 
Linn, wherever the mean temperature is too low to favor· the growth of the 
former. The analyses, also, are significant on the same point; a "warm", deep 
soil, containing abundance of potash and lime, and proper proportions of all other 
ingredients, is generally deemed to be peculiarly adapted to the culture of the 
vine. It might be doubtful whether the soils formed chiefly, or exclusively, 
by the calcareous silt of the bluff formation, would by themselves be suited to 
the purpose ; but the hillside soils, formed by a mixture of the silt with the 
brown loam, would seem to be admirably adapted in all respects. 

707. The cultivation of the hilly lands is necessarily more expensive than 
·that of level tract&; great care :m'ust be bestowed on accurate and deep horizon:
.talizing, and in many cases, nothing short of actual terracing will effectually 
prevent the denudation of the soil. · These operations ate too expensive to allow 
of raising cheap crops on large areas, wherever they are involved; we must. 
attempt, therefore, to realize the highest profits on the smallest possible area, by 
keeping the land in a high state of cultivation, with crops of high value. In 
experiments made in this State, on uplands much inferior to those in-question 
(-,r649), the yield of grape-juice, from Longworth Catawba, was at.the rate of 
seven hundred gallons per acre, the minimum market value of·which\may fairly 

· be assumed at $1.50 per gallon. A higher yield, and a higher price also, ;may 
·reasonably .be expected to .be obtained on a· more generous soil; .and it isplain. 
· that with crops like these,,considerable p!J.ins-rp.ay be taken in the improvement 

of the lands which bear, them. In this manner, not only the hilly lands of the 
counties just treated of, but also the fertile; but broke11lands bordering the Mis

. sissippi bottom further north,. iir Warren, Yazoo, and Holmes counties, .and .little 
valued thus far, might be doubtless made, not . only available, but highly 
·profitable. ' · 

708. The climate of South Mississippi is'· admirably adapted to 
·the culture of the vine, Closely approaching as it does in the fea-

. tures essential for this purpose, the climates of the:Mediterranean 
coast. Rainy winters, not cold enough to frost the vines (as fre
quently happens in Missouri and Illinois); dry summers, with only 
occasional showers ; and a warm, unclouded autumn sun to develop 

. the grape :into sweetness .and maturity. Indeed,·,it may:be ques
tioned whether even 'the production of raisins might not;be.'prac

. ticable in ·South 'Mississippi, . dependipg . as it ·do~s sbf~ly npon·.~he 
occurrence of a fortnight's warm sunshine,at the time of.matilrity. 

I know.of no reason, apparent at, the ·present time,· :whythese·.a.nti· 
.cipations.should,not be, capable of realization; and why, if there be 
no other analogy between the two, the hills of. the lowe:r·:Mississippi 
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should not vie in this respect at least, with the vine-clad banks of

<iie Rhine.

709. Bottom Soils of the Southern River Countiesâ€”None of

these have as yet been analyzed, wherefore a few generalities with

reference to them must suffice for the present.

In the Cane Hill region proper, i. e., where the calcareous silt

forms the main body of the hills especially, the valleys of the

â€¢smaller streams, as before observed, are generally narrow, and the

hillsides steep wherever they are formed chiefly by the silt;

whereas slopes more gradual are formed wherever the brown loam

is of considerable thickness on the upland, and therefore forms the

talus of the ridges. These valleys do not generally possess the

character of bottoms proper, but rather of what, in the interior, is

called hammock or second bottom (1342, if.). Their surface is

.generally even and but little cut up with slough; the main channel

â€¢being usually so deep that overflows of the valley are much less

â™¦common than is the case, in other portions of the State.

Hill Region itself. The soil of their valleys, being a mixture in

varying proportions, of the brown loam and the calcareous silt

stratum, is always light and warm, and very productive when

cultivated. The bodies of land formed by them, however, are

generally so small, and often so much cut off from convenient com-

.munication with the uplands by the steepness of the hillsides, that

ihey are not nearly as generally in cultivation as their quality,

when compared with the uplands, would justify; being very com-

monly turned out as pastures.

710. The larger streams, which head inland of the Cane Hill region, in the

-sandy uplands of the dividing ridge, possess, of course, a character different

<&om that just described. The valleys of the Homochitto, Bay oil Pierre, dole's

Creek, etc., possess a true bottom character and growth, for some distance after

entering upon the Cane Hill region; yet for the last eight or twelve miles of

ifeeir course these streams also assume more or less, on the large scale, the

same character as the small streams which head within the Cane Hills. In this

^latter portion of their course, the soil of their bottom or hommock is less sandy

$han further above, and the Black Walnut, Sycamore, and Honey Locust become

very prominentâ€”all three indicative of the presence of a large supply of lime>

*amd of a productive soil. Corn appears to thrive unusually well on these soils.

Â«71L Higher up, the bottom soils generally become more sandy,

aad the Oaks, Beech, Hornbeam and Magnolia predominate;

#16 latter tree, especially, attaining enormous dimensions. These

sandy bottom soils are generally of considerable depth, of a dark

wlor, and peculiarly adapted to the culture of cotton.

Thus, in the bottom of the Middle Fork of Homochitto (Franklin county),

which is heavily timbered with Magnolia and Beech, together with the Chestnut

White Oak, Sweet Ghim, "Poplar "a Maple, etc., there is scarcely any percepti-

ve change in the aspect of the soil at a depth of more than thirty inches; and

it is esteemed as being the best cotton land in that portion of the State.

Notwithstanding their great sandiness, these soils wear very well; inconse-

quence, no doubt, of the great depth to which the roots of the crops can, with

.feeility, penetrate, without even the aid of the subsoil plow. Deep plowing is

Such is the case with those stn

which head within the Cane
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should not vie in· this respect at least, with the vine-clad banks of 
theRhine. · 

709. BoTTOM SoiLS oF THE SouTHERN RivER CouNTIES-None of 
these have as yet been analyzed, wherefore a few generalities with 
reference to them must suffice for the present. 

In the Cane Hill region proper, i. e., where the calcareous silt 
forms the main body of the hills especially, · the _yalleys of the 
-smaller streams, as before observed, are generally narrow, and the 
hillsides steep wherever they are formed chiefly by the silt; 
whereas slopes more gradual are formed wherever the brown loam 
is of considerable thickness on the upland, and therefore forms the 
talus of the ridges. These valleys do not generally possess the 
character of bottoms proper, but rather of what, in the interior, is 
ealled lwmmoclc or second bottom (,342, ff.). Their surface is 
.generally even and but little cut up with slough; the main channel 
~being usually so deep that overflows of the valley are much less 
·common than is the case, in other portions of the State. 

Such is the case with those str(>Jtms which head within the Cane 
Hill Region itself. The soli of their valleys, being a mixture in 
·varying -proportions, of the brown loam and the calcareous silt 
stratum, is always light and warm, and very productive when 
cultivated. The bodies of land formed by them, however, are 
generally so small, and often so much cut off from convenient com
_munication with the uplands by the steepness of the hillsides: that 
·.they are not nearly as generally in cultivation as their quality, 
when compared with the uplands, would justify ; being very com
monly turned out as pastures. 

710. The larger streams, which head inland of the Cane Hill region, in the 
'.sandy uplands of the dividing ridge, possess, of course, a character different 
'lrom that just described. The valleys of the Homochitto, Bayou Pierre, Cole's 
Creek, etc., possess a true bottom character and growth, . for some distance after 
~ntering upon the Cane Hill region ; yet for the last eight or twelve miles of 
their course these streams also assume more or less, on the large scale, the 
'S&llle character as the small streams which head within the Cane Hills. Inthis 
1a.tter portion of their course, the soil of their bottom or hommock is less sandy 
ethan further above, and the Black Walnut, Sycamore, and Honey Locust become 
very prominent-all three indicative of the presence of a large supply of lime. 

<i.l:ld ~f a productive soil. Corn appears to thrive unusually well on these soils. 
till. Higher up, the bottom soils generally become more sandy, 

-and the Oaks, Beech, Hornbeam and Magnolia predominate; 
the latter tree, especially, attaining enormous dimensions. These 
sandy bottom soils are generally of considerable depth, of a dark 
.oolor, and peculiarly adapted to · the culture of cotton. 

. l'hus, in the bottom of the Middle Fork of Homochitto (Franklin county), 
•which is heavily timbered with Magnolia and Beech, together with the Chestnut 
White Oak, Sweet Gum, "Poplar", Maple, etc., there is scarcely any percepti
llle change in the aspect of the soil at a depth of more than thirty inches ; and 
it is esteemed as being the best cotton land in that portion of the State. 
Notwithstanding their great sandiness, these soils wear very well ; in conse
quence, no d()ubt, ·of the great depth to which the roots of the crops can, with 

· · .facility, penetrate, without even the aid of the subsoil plow. Deep plo:wing is 
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nevertheless, to be recommended, so long, at least, as the color of the material

brought up is not a great deal lighter than that of the surface soil.

712. Level hommoeks of considerable fertility, but differing in

their growth and character of soil from the bottoms, are often found

intervening between the latter and the hills; sometimes also they

extend up to the very banks, to the exclusion of any bottom, for a

short distance:

Such is the case on the South Fork of Homochitto, near Meadville; the

hommock or second bottom is elevated from four to six feet above the first

bottom, which has a rather light colored, sandy soil, about 2 feet deep, timbered

as before mentioned; while the soil of the hommock is moderately light, of a

buff color, about ten inches in depth, underlaid by a rather pale yellow loam,

its timber being the Beech, White Oak, Hickory, Holly, Sweet Grum, Cherry,

Sdurwood, etc. This soil will, on an average, produce a bale of cotton per acre

when fresh, and very good corn also; but there are portions of it which are

from the outset unsuited to cotton, and others become so after a short period of

cultivation, while they will still produce corn very well.â€”A similar complaint

is made with reference to some of the hommock lands of the Bayou Pierre. It

is hoped that comparative analyses of these soils will develop the cause, as well

as the remedy of these defects.

While the average width of the valleys in this region is probably

the same as usual in the interior of the State, the great width of

the shallow sandy beds which the streams excavate for themselves,

often diminishes seriously the amount of valley land suitable for

cultivation. The smaller streams especially not unfrequently

occupy in this manner, a large part, or even the whole of the space

included between the slopes.

713. Tracts of superior bottom land are also found, to some

extent, between the foot of the hills and the Mississippi River;

they are mostly in bodies comparatively small, but of very great

fertility, especially where the calcareous silt of the hills has been,

and is being washed down upon them. The difference caused in

the productiveness of the soil, by this natural marling process, is

very marked, and should be a strong hint to those whose location

enables them to produce the same effects by artificial means.

714. Springs, Wells and Mineral Waters.â€”The Cane Hill

region proper, is on the whole poorly wateredâ€”a natural conse-

quence of the entire uniformity of the material of which the hills

are composed (1675, ff.). It is only when the calcareous silt is

underlaid by other, denser strata at or above the level of the

drainage, that permanent springs exist. Even in this case, however,

the water is usually very limy; and the same is true of the well

water which may often be obtained, after passing through the silt,

on the surface of the tertiary clay or sandstone strata. The water

of the streams themselves, where the material of the Bluff formation

forms their bed, is often very limy; as may be judged from the fact

that many of them form calcareous incrustations and masses of

tufa, where a log or a ledge of rock causes the water to drip, so

as t(J aerate it. A striking instance of this kind has been mentioned

in the Geological part of the present Report (1T330), while calca-
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nevertheless, to be recommended, so long, at least, as the color of the material 
brought up is not a great deal lighter than that of the surface soil. 

712. Level hommocks of considerable fertility, but differing in 
their growth.and character of soil from the bottoms, are often found 
intervening between the latter and the hills; sometimes also they 
extend up to the very hanks, to the exclusion of any bottom, for a 
short distance: 

Such is the case on the South Fork of Homochitto, near Meadville ; the 
hammock or second bottom is elevated from four to six feet above the first 
bottom, which has a rather light colored, sandy soil, about 2 feet deep, timbered 
.as before mentioned ; while the soil of the hammock is moderately light, of a. 
buff color, about ten inches in depth, underlaid by a rather pale yellow loam, 
its timber being the Beech, White Oak, Hickory, Holly, Sweet Gum, Cherry, 
"Sourwood, etc. . This soil will, on an average, produce a bale of cotton per acre 
when fresh, and very good corn also ; but there are portions of it which are 

· from the outset unsuited to cotton, and others become so after a short period of 
cultivation, while they will still produce corn very well.-A similar complaint 
is made with reference to some of the hammock lands of the Bayou Pierre. It 
is hoped that comparative analyses of these soils will develop the cause, as well 
as the remedy of these defects. . · . 

While the average width of ·the valleys in this region is probably 
the same as usual in the interior of the State, the great width of 
the shallow sandy beds which the streams excavate for themselves, 
often diminishes seriously the amount of valley land suitable for 
cultivation. The smaller streams espetJially not unfrequently 
occupy in this manner, a large part, or even the whole of the space 
included between the slopes. 

713. Tracts of superior bottom land are also found, to some 
-extent, between the foot of the hills and the Mississippi River ; 
they are mostly in bodies comparatively small, but of very great 
fertility, especially where the calcareous silt of the hills has been, 
and is being washed dqwn upon them. The difference caused in 
the productiveness of the soil, by this natural marling process, is 
very marked, and should be a strong hint to those whose location 
enables them to produce the same effects by artificial means. 

714:. SPRINGS, WELLS · AND MINERAL W ATERS.-The Cane Hill 
region proper, is on the whole poorly watered-a natural conse
quence of the entire uniformity of the material of which the hills 

. are composed (,675, ff.). It is only when the calcareous silt is 
underlaid by other, denser ~trata at or above the level of the 
drainage, that permanent springs exist. Even in this case, however, 
the water is usually very limy ; and the same is true of the well 
water which may often be obtained, after passing through the silt, 
on the surface of the tertiary clay or sandstone strata. The water 
of the streams themselves, where the material of the Bluff formation 
forms their bed, is often very limy ; as may be judged from the fact 
that many of them form calcareous incrustations and masses of 
tuf~, where a log or a ledge of rock causes the water to drip, so 
.as td aerate it. A striking instance of this kind has been mentioned 
in the Geological part of the present Report (,330), while calca-
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reous incrustations on leaves, sticks, etc, are very common. Nor

is even the water obtained in the blue or gray .clays, or between

the sandstone ledges of the Tertiary, always unobjectionable. Some

of the strata of the latter formation, as we have seen (f231, ff.),

are also calcareous, and so, of course, is the water derived from,

or collected in them. More usually, howeverâ€”and this is the

most objectionable featureâ€”these waters are magnesian and; some-

times gypseous, generally with an admixture of common salt (ITS 16 ;)

which ingredients render them, of course,, unfit for daily use.

although they impart to them medicinal properties (1*601, ff.). The

characters just mentioned are. almost invariably met with in the

waters derived from the strata of the gritty,: semi-indurate, sandy

clays, or soft, "rotten sandstone which generally occur beneath

the hard ledges of the " Grand Gulf Sandstone" and underlie, or

form the base of, a large portion of the hilly lands of Claiborne

and Jefferson counties. Where these crop out, they may not

unfrequently be found covered with incrustations or efflorescences

of salt; while as a general thing, we may expect to find good

freestone water wherever the hard sandstones and loose sands

prevail.

715. The nature of the salts I have generally found to be very nearly the

same throughout the region in question. The waters contain the Chlorides of

Magnesium, Calcium and Sodium, in variable proportions; the salts of Magne-

sium and Sodium being usually predominant. A small amount of sulphates,

also, is often present; yet I have found the chlorides predominant over the

sulphates in all the waters I have examined S. of the Bayou Pierre, and E. of

the dividing ridge. To the eastward and northward, in the counties of Hinds,

Eankin and Simpson, the reverse is commonly the case, the waters, when

mineral being impregnated chiefly with Sulphates. It is owing to this difference

probably, that the habitual use of the saline well waters of the Southern Kiver

Counties does not affect health as injuriously, as is the case with those of the

other counties named.

716. In consequence of the inferior quality of the well waters,

so unfrequently met with, cisterns have come into very general use

for drinking and cooking in the Cane Hill region ; while for other

househould purposes, the water of the wells may be (and is very

generally) made available by the addition of some lye, which pre-

cipitates the lime and magnesia, so as to allow the water to be

combined with soap. A little pearlash, or <s sal-soda" (not so well

the "soda" used in the kitchen, unless the water be boiled), will

answer the same purpose. The same remedy will apply in the case

of waters simply limy, derived from the calcareous silt; though

in this case, it is generally necessary to let the water boil, before

it will take up the soap readily. Boiling alone will accomplish the

same end, but requires a longer time. Waters of the latter class,

only modeirately impregnated with carbonate of lime, cannot be

considered as of necessity injurious to health; though they often

are so to those unaccustomed to their use.*

*For a ready method of distingushing limy from magnesian waters, and.

generalities concerning the same, (see 1f601 to 6051 ).
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reous incrustations on.leaves, sticks, etc., ~re very common. Nor · 
is even: the water obtained in the bluB or gray . clays,. or between 
the sandstone ledges of the Tertiary, always unbbjectionab~e. Some
of the strata of the latter formation, as we have seen (-,[231, ff.), 
are also calcareous, and so, of course, is the water deriy~d from, 
or collected ila them. More usually, however-.. and this is the 
most objectionable feature-these waters are magnesian andsome
timesgypseous,generally with an admixture of commpn salt::(,3l6 ;) . 
which ingredients · render them, Of course, . unfit for daily use: 
altho1,1gh they impart to them medicinal properties (,601, ff.). The· 
characters just mentioned are_alQlost iuvariably met :with in the 
waters derived from the strata of the gritty, : seinicindurate, sandy 
~lays, or soft, "rotten sandstone", which generally occur beneath 
the hard ledges of _ the "Grand Gulf Sandstone", .and underlie, or 
form tlw base of, a ~large portion of the hilly lands .of Claiborne 

·and Jefferson counties. Where these crop out, they .may not 
unfrequently be found covered with incrustations or efflorescences 
of salt; while as a general thing, we may expect to find good 
freestone water wherever the hard sandstones and loose sands 
prevail. 

715. The nature of the salts I have generally found to be very nearly the 
same throughout the region in question. The waters contain the Oluoriaes of 
Magnesium, Calcium and Sodium; in variable proportions ; the salts of M~gne
sium and Sodium being usually predominant. A small amount of sulphates, 
also, is often present ; yet I have found the chlorides predominant over the 
sulphates in all the waters I have examined S. of the Bayou Pierre, and E. of 
the dividing ridge. To the eastward and northward, in the counties of Hinds, 
Rankin and Simpson, the· reverse is commonly the case, the waters, when 
mineral being impregnated chiefly with Sulphates. It is owing to this difference 
probably, that the habitual use of the saline well waters of the Southern River 
Co11nties does not affect health-as injuriously, as is the case with those of the 
other counties named. 
· -716. In consequence of the inferior quality of the well waters, 
so unfrequently :rp.et with, cisterns have come into very general use 
for drinking and cooking in the CaneHill region;-while for other · 
househould purposes, the water of the wells may be (and is verv 
generally) made available by the addition of some lye, which pre-
cipitates the lime and magnesia, so as to allow the water tp be· 
combined with soap. .A. little pe~n·lash, or "sarsoda 7' (not so well 
the "soda" used in the kitchen, unless the water be boiled), will 
answer the same purpose. The same remedy will apply in the case· 
of waters simply limy, derived from the calcareous silt ; though 

.in' this. case, it is generally necessary to -let the water boil, before· 
it will-~ake up the soap readily. Boiling alone ·will accomplish the
same end, but· requires ·a longer time. Waters of the latter class, 
only moderately :impregnated with c~rbonate of lime, cannot be 
considered as of n~ces~ity -injurious to health; though ,they often 

. are ·.s·o to thpse unaccustomed to their 11se. * · · 
*For a ready method of distingushing limy from magnesian waters, and. 

generalities concerning the same, (see ~601 to 605L ). 
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For the use of stock, the saline waters are probably unobjectionable. The

clays from which they are derived, when exposed on the surface, are often

greedily licked and eaten by cattle; and in some-instances, considerable excava-

tions have been the result of these operations. Such being the natural desire

of the animals, it is not likely that the drinking of water containing a moderate

amount of these same salts, should prove injurious. As for the limy waters of

wells and springs, it does not appear that the cattle of the prairies suffer in any

manner by the use of similar waters.

717.. In dry seasons, however,, the wells dependent upon the

sipe water of the calcareous silt commonly 'give out, and even

those obtained at inconsiderable depths in the Grand Gulf strata

often fail. Hence the practicability of deep, bored, or artesian

wells, in this region, becomes of considerable practical importance;

data concerning which have been given in the Geological Eeport,

(1T318).

Even should the water thus obtained in shallow bores prove

somewhat mineral, it would relieve the scarcity of stock water, and

the necessity of using the fetid, limy water of artificial ponds.

718. In the region skirting, to the eastward, that of the calcareous

silt of the Cane Hills, where the latter formation thins out and

finally gives way altogether to the sandy and clay strata of the

Orange Sand formation, the supply of water is generally better

both in quantity and quality.

Like the calcareous silt itself, the Orange Sand strata are here very commonly

underlaid by impermeable, strata of tertiary clay or sandstone, which shed the

water and give rise to fine freestone springs, which flow out, of course, at the

level where these strata appear on the hillsides, and to which, in general, wells

on the ridges will require to be sunk. Thus in the Hamburg neighborhood, in

Franklin county, where the impervious clays appear nearly at a level with the

drainage of the country,, while the ridges are formed of Orange Sand, wells do

not reach water at less than 80 to 110 feetâ€”the whole height of the hills; their

lowest portion being, as usual in such cases, dug in variously colored pipeclays

(1T70). If water can be obtained in these, it Will generally be freestone; if the

gray or blue clays , are reached or penetrated, it may be more or less mineral,

but will be less likely to fail in dry seasons.

The same remark holds true with reference to natural springs; those which

issue above the gray clays, and are, therefore, dependent upon the overlying

Orange Sand strata for their supply, are much less reliable than those which,

like the Franklin or Wild-wood Springs, and others in the same neighborhood,

issue from the water-bearing strata of the Grand G-ulf Group (1T230; 314).

719. The remarkable spring just mentioned, which has attracted some

attention both as a natural curiosity and for its curative powers, is situated in a

narrow valley of the Hamburg Hills. It forms a basin varying from 8 to 12

feet in diameter, in a loose fine sand. The surface of the clear cold water is

perfectly still, but at the depth of about two feet, there is an unceasing waving,

ebbing and flowing motion, on the surface of a fluid mixture of fine white sand

and water, caused by the rising of a powerful stream of water in a rounded

channel, into which a pole can be sunk for 20 feet verticallyâ€”below this depth,

it seems to turn sideways. A pole thus introduced is ejected by the current

and its buoyancy, with great force; a man cannot sink-below the armpits, being

sustained by the current in a condition of very unstable, wabbling equilibrium.

The water of this, as well as, of a number of other similar, but smaller springs

in the neighborhood, may be considered almost a "freestone ", since the amount

of mineral ingredients contained is very smallâ€”though of the usual, magnesian
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For the use of stock, the saline waters are probably unobjectionable. The 
clays fr.om which they are derived, when exposed . on the ·surface, . are often 
greedily licked and eaten by cattle ; and in someinstances, consid~rable excava
tions have been the result of these operations. ·Such being the natural desire 
of the animals, it is not likely that the drinking of water containing a moderate 
.amount of these same salts, should prove injurious. As for the limy waters of 
wells and springs, it does not appear that the cattle of the prairies suffer in any 
.manner by the use of, similar waters. 

717. In dry _seasons, .however,. the wells dependent upon the 
sipe water of the· calcare6us silt commonly' give out, .and even 
those obtained at hwonsiderable depths in the Grand Gulf strata 
often fail. Renee the practicability of deep, bored, or artesian 
wens, in ~his region, becomes of considerable practical iinportance; 
data concerning which have beengiven in the Geological Report, 
(,318). 

Even should the water thus obtained in shallow bores prove 
somewhat mineral; it would relieve the scarcity of stock water, and 
the necessity of using the fetid, limy water of artificial ponds. 

718. In the region skirting, to the eastward, ~hat of the calcareous 
silt of the Cane Hills, where the 'latter formation thins out and 
finally gives way altogether to .the sandy and clay strata of the 
Orange Sand formation, the supply of water is generally better 
both in quantity and quality. 

Like the calcareous silt itself, the Orange Sand strata are here very commonly 
underlaid by impermeable. strata . of tertiary clay or sandstone, which shed the 
water and give rise to fine freestone springs, which flow out, of course, at the. 
level where these strata appear on the hillsides, and to which, in general, wells 
on the ridges will require to be sunk. 'l'hus in the Hamburg neighborhood, in 
Franklin county, where the impervious clays appear nearly at a level with the 

:- drainage of the country,. while the ridges are formed of Orange Sand, wells do 
not reach water at less than 80 to 110 feet-the whol~ .height of the hills; their 
lowest portion being, as usual in such cases, dug in variously colored pipeclays 
( '1[70). If water can be obtained in these, it Will generally be freestone ; if the 

· gray or blue clays are reached or penetrated, it may be more or less mineral, 
. but will be less likely to fail in ,dry seasons. 
. The same remark holds true with reference to natural springs ; those which 
issue above the gray clays, and are, therefore, dependent upon the overlying 
Orange Sand strata. for their supply, are much less reliable than those which, 
like the Franklin or Wild-wood Springs, and others in the same neighborhood, 
issue from the water-bearing strata. of the Grand Gulf Group ('1[230; 314). 

719. The remarkable spring just mentioned, which has attracted some 
. attention both as. a natural curiosity and for its curative powers, is situa.ted in a 
narrow valley of the Hamburg Hills. It· forms a basin varying from 8 to 12 

. feet in diameter, in a loose fine sand. The surface of the clear cold .water is 
perfectly still, but at the depth of about two feet, there is an unceasing waving, 
ebbing and flowing motion, on the surface of a fluid mixture of fine white sand 

. and water,. caused by the rising of a powerful stream ot water in a rounded 
·. channel, intO which a pole can be sunk for 20 feet vertically-below this depth, 
it seems to turp. sideways. A pole thus introduced is ejected by the current 
and its buoyancy, with great force; a man cannot sink.below the armpits; being 

. sustained by the cutJ;ent in a condition of very unstable, wabbling equilibrium. 
· The water. of this, as well as. of a number of other similar, but smaller springs 
in the neighborhood, may: be considered almost a ",freestone ", since the amount 
of mineral ingredients contained is very small- though of the usual, magnesian 
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character. The curative action exerted by the large Spring, when used as a

bath, are probably owing more to the irritating effect on the skin of the fine

sharp sand with which the body is scoured as it were, and the reaction following

the cold bath (its constant temperature being 63.5 deg. Tfahr.), than to the

medicinal qualities of the mineral ingredients.

It has been claimed that these springs prove the practicability of artesian

wells in the region of their occurrence. It unquestionably proves that in that

neighlorlwod, such may be obtained at the same level, i. e., in deep valleys, but

the water of the streams so obtained could not rise higher than the level of the

basin of the Franklin Spring, which is precisely that at which, at present, water

is obtained in wells on the ridges. It is only, like Hale's well (Tf318) an

indication of a favorable disposition of the strata at that point.

720. Where the hard white sandstones of the Grand Gulf Group

prevail, as in some parts of the western Homochitto hills, the Back-

bone, and in N. E. portion of Claiborne county, and adjoing parts

of Copiah and Hinds, springs are generally more abundant, and

their water purer, than where the materials of the strata are soft.

In S. W. Hinds, however, we soon find a change in the composition

of the waters, in which the sulphates become predominant; they

gradually assume the character of the water of Cooper's Wells.

THE CENTEAL PKAIRIE REGION.

Comprising, essentially, the portions underlaid by the calcareous Tertiary (see

map), of the counties of Warren, Yazoo, Madison, Hinds, Kankin, Scott,

Smith, Jasper. Newton, Clarke and Wayne.

721. The prairies characterizing the region I thus designate, are

not generally the prevalent feature of its surfaceâ€”-not even to the

extent to which this is the case in the North-eastern Prairie Region

(TT527 to 560). They do not anywhere form such continuous or

large bodies of land, as we find them occupying on the surface of

the country underlaid by the Cretaceous formation, nor is the

surface of the country so generally level or gently undulating.

The black prairie soil occurs in patches, of a few acres to several

thousands in extent, intervening between elevated ridges occupied,

either by the Orange Sand formation and its peculiar soils, or by

soils derived essentially from the materials of the clayey, non-

calcareous or gypseous stages of the Tertiaryâ€”forming, in the

western portion of the belt, the lighter soils of the " Gypseous

Prairie" (1T215 ; 723, ff.); in the eastern, the heavy, intractable

soils of the "Hogbed77 or "Hogwallow Prairie " (1746, ff.). Both

of these occupy, in general, positions above my contiguous "Black

Prairie the latter being in the more hilly portions of the region,

confined to the slopes and bottoms of the streams, and essentially

derived, as may be inferred, from the calcareous^ fossiliferous beds

of the Tertiaryâ€”for which reason they are often, in contradistinc-

tion to the other soils above mentioned, designated as w Shell

Prairies from the great abundance in which fossil shells, especially
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character. The curative action exerted by the large Spring, when used as a 
b~th, are probably owing more to the. irritating effect on the skin of the fine 
sharp sand with which the body is sct>ured as it were, and the reaction following 
the cold bath (its constant temperature bemg 63.5 deg. ll'ahr.), than to the 
medicinal qualities of the mineral ingredients. . 

It has been. claimed that these springs. prove the practicability of artesian 
wellS in the region of their occurrence. It unquestionably proves that in that 
neighbodwod, such may be obtained at tM same level, i;·_e., in deep valleys, but 
the water of the streams so obtained could not rise higher than the level of the 
basin of the Franklin Spring, which is precisely that at which, at present, water. 
is obtained in wells on the ridges. It is only, like Hale's well ('!f318) an 
indication of a favorable disposition of the strata at that point. · 

720. Where the hard white sandstones of the Grand Gulf Group 
prevail, as in some parts of the western Homochitto hills, the Back
bone, and in N. E. portion of Claiborne comity, and adjoing parts 
of Copiah and Hinds, springs are generally more abundaut, ·and 
their water purer, than where the materials of the strata are soft. 
InS. W. Hinds, however, we soon find a change in the composition 
of the waters, in which the sulphates become predominant; they 
gradually assume the character of the water of Cooper's Wells. 

THE CENTRAL PRAIRIE REGION. 

Gomp1·ising, essentially, the. portions underlaid by the calcareous Tertiary (see 
map), of the counties of WARREN, YAzoo, MADISON, HINDs, RANKIN, ScOTT, 
SMITH, JASPER; NEWTON, CLARKE and WAYNE. · 

721. The prairies characterizin'g the region I thus d'esignate, are 
not generally the prevalent feature of its surface---not even to the 
extent to which this is the case in the No'rth·eastern: Prairie Region 
(,527 to 560). They do not anywhere form such continuous or 
large bodies of land, as we find them occupying on the surface of 
the country underl~id by the Cretaceous formation, nor . is the 
surface of the country so generally level or gently undulating. 

The black prairie soil occurs in patches, of a few acres to several 
thousands in extent, intervenii!lg between elevated ridges occupied, 
either by the Orange Sand formation and its peculiar soils, or by 
soils derived essentially from the materialsof the clayey, non
calcareous or gypseous stages of the Tertiary-forming, in the 
western portion of the belt, the lighter soils of the " Gypseous 
Prairie" (,215 ; 723, ff.) ; in the eastern, the heavy, intractable 
soils of the "Hog bed " or " Hogwallow Prairie " (,746, ff.). Both 
of these occupy, in general, positions ahove any contiguous ''Black 
Prairie", th~ latter being in the more hilly portions of the region, 
confined to the slopes and bottoms of the streams, and essenti:~Jly 
derived, as may be inferred, from the calcareous, fossiliferous beds 
of the Tertiary- for which reason they are often, in contradistinc· 
tion to the other soils above . mentioned, . designated as '' Shell 
Prairies'', from the great abundance in which fossil shells, especially 
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oysters (T198), are sometimes found on them, accompanied, not

nnfrequently, by the bones of the huge Zeuglodon (T207, 208).*

(Jnlike the cretaceous prairies, those of the Tertiary do not

generally possess a subsoil stratum distinctly different from the

underlying rock (IT 124 ; 335, ff.) ; the soil seems, in most cases, to

be a mere disintegration of the Tertiary material (f202, 203 ; 207,

208), which in many points forms the immediate subsoil. The same

is true, more or less, of the soil of the 11 Gypseous " and "Hog-

wallow" prairies.

722. The ridge lands intervening between the several kinds of

prairie lands, bear partly (in the northern portion of the belt) the

character of the soils of the adjoining Yellow Loam Region, or

(further S.) that of the Long-leaf Pine ridges. It is only, so far as

I know, in the extreme East, in Clarke and Wayne, beyond the

Chickasawhayâ€”that the black prairie occupies the summits of the

ridges to any great extent. For convenience sake I shall include

in the description of this region, that of some lands adjoining it

which, though not underlaid by the marl formations, are more

nearly related in their agricultural features to those of the Prairie

Region, than to any other.

723. Warren and Yazoo.â€”I am not aware to what extent the

features of the prairie region are developed in these counties,

whose surface conformation, so far as I am acquainted with it,

resembles in general, most nearly that of the Southern River

Counties (ir674 to 720), and, so far as N. B. Yazoo is concerned,

of the Yellow" Loam Region, which see (1T634, ff.). It is to be

observed, however, that in an agricultural point of view, that

portion of them which is underlaid by the blue and white marls

and limestones of the Tertiary (see map), possesses a great addition-

al advantage as compared with the counties possessing, as a fertil-

izer, only the calcareous silt of the Bluff formation (1T327, ff.).

724. Hinds and Madison.â€”There is a great general resemblance,

amounting almost to identity, in the agricultural features of the

adjoining halves of these two counties. Level or gently undulating

uplands, possessing a fertile soil and deep loam subsoil resembling

*The fossil monster called the Zeuglodon macrospondylus (or Z. cetoides) was

a marine animal of the Whale tribe, but resembling in shape rather an alligator

or lizard, than any Whale at present existing. Its total length (as seen in

skeletons), often exceeded 100 feet. It has thus far been found only in Missis-

sippi and Alabama, but no doubt exists in the corresponding portion of Arkansas,

where huge bones are said to occur on the prairies. It is greatly to be desired

that a complete skeleton of this ancient inhabitant of our State, should be

secured for the collection of the State University at Oxford; nor would this be

a difficult matter, if gentlemen residing in districts where these bones occur,

(especially in N. Smith and S. Scott, where they are so frequently laid bare by

the plow, as well as by rains) would interest themselves so far as to communi-

cate to the State Geologist, or the faculty at Oxford, the discovery of any appa-

rently complete skeleton, protecting the same from being dismembered and

scattered until measures could be taken to exhume it.
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oysters (,198), are sometimes found on them, accompanied, not 
unfrequently, by the bones of the huge Zeuglodon (,207, 208).7:· 

IT nlike the cretaceous prairies, those of the Tertiary do not 
generally possess a subsoil stratum distinctly different from the 
underlying rock (,124 ; 335, :If.) ; the soil seems, in most cases, to 
be a more disintegration of the Tertiary material (,202, 203 ; ~07, 
208), which in many points forms the immediate subsoil. . The same 
is true, more or .less, of the soil of the '' Gypseous " and " Hog-
wallow " prairies. . 

722. The ridge lands intervening between the several kinds of 
prairie lands, bear partly (in the northern portion of the belt) the 
character of the soils of the adjoining Yellow Loam Region, or 
(furtherS.) that of the Long-leaf Pine ridges. It is only, so far as 
I know, in the extreme East, in Clarke and \Vayne, beyond the 

· Chickasawhay-that the black prairie occupies the summits of the 
ridges to any great extent. For convenience sake I shall include 
in the description of th~s region, that of some lands adjoining it 
which, though not underlaid by the marl formations, are more 
nearly related in their agricultural features to those of the Prairie 
Region, than to any other. 

· 723. W .A.RREN .A.ND Y .A.ZOo.-I am not aware to what extent the 
features of the prairie region are developed in these counties, 
whose surface conformation, so far as I am acquainted with it, 
resembles in general, most nearly that of the Southern River 
Counties (,674 to 720), and, so far as N. E. Yazoo is concerned, 
of the Yellow· Loam Region, which see (,634, ff.). It is to be 
observed, however, that in an agricultural point of view: that 
portion of them which is underlaid by the blue and white marls 
and limestones of the Tertiary (see map), possesses a great addition
al advantage as compared with the counties possessing, as a fertil
izer, only the calcareous silt of the Bluff formation (,-327, :If.). 

724. HINDS .A.ND M.A.DISON.-There is a great general resemblance, 
amounting almost to identity, in the agricultural features of the 
adjoining halves of these two counties. Level or gently undulating 
uplands, possessing a fertile soil and deep loam subsoil r~sembling 

*The fo~sil monster called the Zeugloclon macrospondylus (or Z. cetoides) was 
a marine animal of the Whale tribe, but resembling in shape rather an alligator 
or lizard, than any Whale at present existing. Its total length (as seen in 
skeletons), often exceeded 100 feet. It has thus far been found only in Missis
sippi and Alabama, but no doubt exists in the corresponding portion of Arkansas, 
where huge bones are said to occur on the prairies. It is greatly to be desired 
that a complete skeleton of this ancient inhabitant of our State, should be 
secured for the collection of the State University at Oxford ; nor would this be 
a difficult matter, if gentlemen residing in districts where these bones occur, 
(especially inN. Smith and S. Scott, where they are so frequently laid bare by 
the plow, as well as by rains) would interest themselves so .far as to communi
cate to the State Geologist, or the·faculty at Oxford, the discovery of any appa
rently complete skeleton; protecting the same from being dismembered and 
scattered until measures could be taken to exhume it. · 

Digitized by 
UNIVERSITY OF MICHIGAN 

Original from 
UNIVERSITY OF MICHIGAN 



332

[1T725, 726

AGRICULTURAL REPORT.

that of the Richland region (T634). both as to color and the

growth of timber it supports, but interspersed with patches of

prairie, and modified more or less, in different localities, by the

admixture of the calcareous, and mostly very clayey, materials of

the Tertiary, and also, near the Big Black, with those of the Bluff

formation, characterize both.

The yellow loam lands of Madison and N. Hinds are justly

considered as being among the best uplands of the Stateâ€”superior

to the prairies as to "safeness" while little if at all inferior in

productiveness, like the Marshall Table-lands (1616, ff.)} and about

equally well suited, on an average, to corn and cotton.

Such, at least, lias been the case and is now with fresh lands; but an im-

provident, exhaustive cultivation has nowhere in the State perhaps, shown its

effects more clearly1 and threateningly, than in this early settled region, whose

fertility, was once deemed inexhaustible, as that of the Mississippi Bottom is

nowâ€”but whose crops dwindle more and more every year, both in quantity

and quality, while valuable improvements are being abandoned by their owners

in order to exchange their exhausted fields for that Utopian soil which never

gives out, said to exist somewhere to the westward.

725. The loam stratum which forms the soil of these lands, is evidently the

same as that which forms the table-lands of Marshall, (1T616, ff.), and the best

soils of the Southern Eiver Counties (1[675, 684,* etc). It is therefore to be

presumed that as in those cases, the subsoil loam is at least as rich as the surface

soil. The only analysis which, thus far, I have made with reference to the

soils of this region, goes to demonstrate this fact, and to show that the subsoil

plow and stimulation are the one thing needful, for the present at least, to

restore to these lands their productiveness, since they are not deficient in any

of the ingredients of a good soil. No. 298. Yellow Loam Subsoil, from Dr.

T. J. Catching's place, S. 2, T. 4, K. 3 W., Hinds county.

Depth: Nine to twenty inches.

Vegetation: Black Jack, Post, and Spanish ("Bed") Oaksâ€”all large and

sturdy, with well formed tops; some tall Hickory; undergrowth of Dogwood

and Persimmon.â€”A light, porous loam, easily tilled; color brownish-yellow.

The subsoil, saturated with moisture at 62.4 Fahr., lost 8.54:3 per cent, of

water at 400 deg.; dried at which temperature it consisted of:

Insoluble Matter ?80788

Potash 0.634

Soda Â°'

Lime 5-921

Magnesia 0.266

Brown. Oxide of Manganese 0.159

Peroxide of Iron *'I?Z

Alumina 8.940

Phosphoric Acid â€¢ 0.151

Sulphuric Acid / 0.076

Organic Matter and Water 3.239

100.393

â€¢726. The beneficial effects of the fallow on: this subsoil, where it has been ex-

; posed in washes, vhave often been noticed; the same effect would be p reduced

in a shorter time, by marling, especially when aided by a supply. of vegetable

matter. But even without these, the effect of c?e^jp?oÂ«^Â«^ or subsoiling, :Tand

especially of underdrainage, will be found to be highly favorable, not only as

restoring productiveness, but also as preventing injury by drouth, which is so
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that of the Richland region (,634): both as to color and the 
growth of ·timber it supports, but interspersed ·with patches of 

·prairie, and modified more or less, in different localities, ~y the 
admixture of the calcareous,· and·. mostly very clayey, mater1ala of 
the Tertiary, and a.lso, near the Big Black, with those of the Bluff 
formation, characterize both. 

· The yellow loam lands of Madison and N. Hinds are justly 
considered as being among the best uplands of the State--:-superior 
to the prairies as to "safen~ss" while little if at all inferior in 
productiveness, like the Marshall Table-lands (,616, ff.), and about 
equally well suited, on an average, to corn and cott'on. 

\.. 

Such, at least, has been the case and is now with fresh lands ; but an im
provident, e:x;haustive cultivation has nowhere in the State perh~tps, shown its 
effects more cl~arly' and threateningly, than in this early settled region, whose 
fertility, was once deemed inexhaustible, as that of the Mississippi Bottom is 
now-but whose crops dwindle more and more every year, both in quantity 
and quality, while valuable im'provements are being abandoned by their owners 
in order to exchange their exhausted fields for that utopian soil which never 
gives out, said to exist somewhere to the westward. 

725. The loam stratum which forms the soil of these lands, is evidently the 
same as that which forms the table-lands of Marshall; (~616, ff.), and the best 
soils of the Southern: River Counties (~675, 684,1 etc). It is therefore to be 
presumed that as in those cases, the subsoil loam is atJeast as rich as the surface 
soil. ·The only analysis which, thus far, I have made with reference to the 
soils of this region, goes to demonstrate this fact, and to show that the subsoil 
plow and stimulation are the one thing needful, for the present at least, to 
.restore to these lands their productiveness, since they are not deficient in any 
of the ingredients of a good soil. No. 298 . . YELLOW LoAM Sunson,, from Dr. 
T. J. Catching's place; S. 2, T. 4, R. 3 W., Hinds county. 

IJ&pth: Nine to twenty inches. 
Vegetation: Black Jack, Post, and Spanish(" Red") Oaks-all large and 

sturdy, with well formed tops ; some tall Hickory ; undergrowth of Dogwood 
and Persimmon.-A light, porous loam, easily tilled ; color brownish-yellow. 

The subsoil, saturated with moisture at 62.4 Fahr., lost 8.543 per cent. of 
water at 400 deg. ; dried at which temperature it consisted of: 

Insoluble Matter .••.•............•.• t . ......... 80.788 
Potash ...•....................•..........•.... 0.634 
Soda ..••...•.............•.......••.....•.•... 0.185 
Lime ......................................... 5.921 
Magnesia. . . . . . . . . . . . • . . . . . . . • . . . • . • . . . . . • • . . . 0.266 
Brown. Oxide of Manganese .........• ·. . . . . . . . . . . . 0.159 
Peroxide of Iron. . . . . . . • . . . . . . . • . . . • • • • . . . . . • . . 4;727 
Alumina..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 8.940 
Phosphoric Acid. • . • . . . . . • . . • . . . . . • • . . . . . . . • • • • • 0.151 
Sulphuric · Acid .•.•...•.....•.... ? . ••••••••••••• 0.076 
Organic Matter and· Water. . . . • • • • • . . • . • . • • • . . • • . 3.239 

. 100.393 
726. ThebeneficiaLeffects of.the fallow onrthis subsoil, where it has been ex

; posed· in washes,·,·have·often been noticed; the same effect .would.be ·p;roduced 
· in a shorter :time,· ~by mar ling, especially when aided. by. a .supply . of·. -vtegetable 

· ·matter. But even ·without:these, :the effect of deep plowing· or, subsoiling,··,and 
especially of underdrainage, will· be found· ·to be highly favorable, ·not· :only as 
restoringproductiveness, -butalso as preventing injury by· drouth,;whh:h· is oo 
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severely felt in the current year (1860). No moderate drouth could injure

lands constituted as are those of Madison, if tilled deeply, or underdrained ; and

a moderately attentive observer, in traveling through the prematurely withered

corn-fields of that region, would suppose that in adjoining plantations there

existed essential differences of soil, but for the fact that the fences mostly form

the dividing line between patches of deep green corn which still resists, and

others where the fodder has been cured on the stalk..

Yet on inquiry he will find that the difference was caused by

nothing more than an, additional mule before the plow. Another

circumstance also may be very extensively observed this season,

viz: that wherever, by washing or otherwise, the white marls

(1T281), have been mixed with the soil, both the crops and the

weeds resist the drouth, when all around is dead or dying. These

are hints which ought to be sufficient to those who wish to improve

their soil, although in ordinary seasons, these effects are not so

noticeable.

727. The correction of the soil by drainage is especially neces-

sary and beneficial where, as is the case, in extensive tracts on the

Pearl River side of the dividing ridge, the heavy, bluish gray clays

with white concretions (1202, ff.), are near the surface and appear

in washes. Such soils, in their natural condition, suffer severely

with drouth; but will not, if. by drainage, these calcareous clays,

which are always moist, are rendered penetrable to the roots

which, at present they force to remain near the surface.*

For the rest, most of what has been said with reference to the table lands of

Marshall (^516, ff.\ will hold true also of the yellow loam lands of Madison

aad Hinds. There are, of course, many local varieties of this, and as has been

hinted already, the soils on the-Pearl Eiver side of the dividing ridge appear to

be quite generally heavier, and more frequently calcareous than those on the Big

Black. These variations will receive closer attention and study hereafter; it -

would be to little, purpose to discuss them specially at present, since the general

fact, that they are soils of great native fertility, and may be greatly improved by

the use of the subsoil plow and of marls close at hand, is true of them all.

728. The soils overlying the territory of the Vicksburg Group, in Hinds

county (see map), do not seem to differ essentially from those just described,

save in that they are somewhat light; e. g.j those of Spring Eidge; and gradually

merge into the soils of the Pine Eidges of S. Hinds, which set in south and west'

of the line given on the map,, as the south limit of the Yicksburg Group; and

which in their turn, form gradual transitions into the "Pine Hill'Â» soils of Copiah.

729. These ridges,* which are. timbered essentially' with Short-leaf Pine and

Post Oak, with more or less Black Jack, possess a sandy, but not unproductive

soil derived in great part from the white sandstone ledges of the Grand Gulf

Group, which underlie the hills and (as at Cooper's Well and Mississippi Springs),

frequently appear on the surface. Where the heavy gray clay, which is often

*It is probable that thorough drainage would also serve to correct, to a consid-

erable extent, the tendency of this clay to shrink, and, in dry seasons, to form

large cracks (sometimes two and three inches wide), in the surface soil, which

are not only inj urious to vegetation, but seriously endanger the security of build-

ingsâ€”as has been the case for instance, at Jackson, where most brick and stone

buildings not secured by anchors in the walls, or by a "concrete" foundation,

are in the course of time traversed by cracks in all directions. This does not

happen, however, where (as in the lower part of the city), this clay is overlaid

by pebbles or sand, or (as near the Eailroad Depot) is altogether wanting.
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severely felt in the current · year (1860). No moderate drouth could injure 
lands constituted as are those of Madison, if tilled deeply, or underdrained ; and 
a moderately · attentive observer, in .traveling .through the· pr,ematurely withered . 
corn-fields of that region, would suppose that ,in adjoining plantations there 
existed essential differences of soil, but for the fact tlui.t the fences mostly form 
the dividing line between patches of deep green corn which still resists, and 
others where the fodder. has been cured on the stalk. · 

Yet on inquiry he will find that the diffe1~ence was caused by 
nothing more than -an.additional mulE;l before the plow. Another 
circumstance also may be very extensively observed ,this se·ason, 
viz: that wherever, by washing or otherwise, the· white marls 
(,281), have been mixed with the soil, . both the crops and the· 
weeds resist the drol1th, when all around is dead. or dying. These 
are hints which ought to be sufficient to those who wish to improve 
their soil, although · in ordinary seasons, these effects are not so 
noticeable. · 

727. The correction of the soil by drainage is especially neces
sary and benefic.ial wherL', as is the case, in extensive tracts on the· 
Pearl River side of the dividing ridge, the hea>y, bluish gray clays 
with white concretions (,-20,2, ff.), are near the surface and appear 
in washes. Such soils, in their natural · condition, suffer severely 
with drouth; but will not~ if. by drainage, these calcareous clays, 
which are always moist, arc rendered penetrable to the roots 
which, at present they _force to remain near thP- surface.~-

For the rest, most of what has peen Eaid with reference to the table lands of 
Marshall (,Y.516, ff.), will hold true also of the yellow loam lands of Madison 
and Hinds. There are, of course, many local varieties of this, and as has been 
hinted already, the soils on the Pearl River side of the dividing ridge appear to 
be quite generally heavier, and more frequently calcareous than· those on the· Big
Black. These variations will- receive -closer'attention a.nd study hereafter ; it -· 
would be t<? little purpose to discuss them specially at present, since the· general 
fact, that they are soi~s of great native fertility, and may be greatly improved by· 
the use of the .subsoil plow and of mads close at hand, is true of thetn·all. 

728. The soils overlying the .territory of the .Vicksburg Group, -in Hinds , 
county (see map )1 do .not seem to differ essentially from ; those just described, 
save in that they. are somewha.Uight; ·e. g., those of Spring Ridge; and-gradually 
merge into the ;soils of, the Pine Ridgas:of S. Hinds, which-set in south and.west · 
of the line given on the map, . . as the south limit of the Vicksburg Group ; and 
which in their turn, form gradual transitions into the ''Pine Hill'' soils of Copiah." 

729. These ridges, which ·are ; till\bered essentially.-with Short~ leaf Pine and , 
Post Oak; with more or less BlackJack, possess ·a sandy, but not unproductive 
soil derived in great part from the w)lite sandstone ledges of the ' Grand Gulf 
Group, wh~ch underlie the hills al!-d (as at Cooper's Well and Mississippi Springs), 
frequently appear on the surface, Where the heavy gray clay, which is often 

*It is probable that-thorough drainage would also serve to correct, to a consid
erable extent, the tendency of this clay to shrink, and, in dry seasons, to form 
l:trge cracks (sometimes two and threeinches wide), in the surface soil, which 
.are not only injurious to vegetation, but seriously endanger the security of build
ings-as has been. the case for instance, at Jackson, where most brick and stone . 
buildings not secured. by .anchors in the walls, or by a "concrete" foundation, 
are in the course of· time traversed by cracks · in all directions. This doel; not 
happen, however, where (as in the:lower part of the City), this clay is ovedti.id 
by pebbles or sand, or (as near .the Railroad Depot) is. altogether wanting. 
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interstratified with the sandstone (1T231, ff.), contributes towards the formation

of the soil, the Pine is generally wanting, and the Post Oak and Black Jack alone

prevail. It is noticeable that almost over the whole of this region, the Long

Moss floats from the trees^â€”even from the Pinesâ€”which I have never found to

foe the case on infertile soils, however unpromising their aspect. Near Raymond,

also, Pines are sometimes seen on the ridges, but generally, the timber consists

of the Spanish (" Bed ") and (true) Red Oaks, intermingled here and there with

Post Oak and Black Jack. The soil has been very much washed, so that the

original subsoil is now chiefly cultivated: hence a great lack of vegetable matter

in the present soil, which is, nevertheless, quite fertile. In W. and S. W. Hinds,,

the lands, though not underlaid by marl strata, but by the gypseous clays of the

Grand Gulf Group (ir3032> ), are quite similar to those of N. Hinds and Madi-

son, before described, and the country is thickly settled. It is very likely that

some of the gypseous materials found in wells and bluffs (e. g,, Col. Dillon's,

neighborhood), would prove a valuable improvement to these soils, which, like

those of Madison, are giving out under the same exhaustive system, and may

no doubt be similarly resuscitated (i[726).

730. Of the extent and character of the prairies in Hinds county,.

I know but little from personal observation. They seem to be of

small extent, and from the fact that crystals of gypsum, and oysters

both have been found on them there would seem to exist here

a similar diversity of soils, as will be below described in Eankin

county (1733, ff.). There is also the same complaint of "salty

spots'7 in the fields, which seems in all cases to arise from the

stagnation of the water where the gray, lignito-gypseous clays

(1214, ff.), which, among others, we observe in the gullies, and in

the railroad cut at Clinton, are near the surface.

In this case, the water abstracts from them their salts, and evaporating on

the surface, deposits them there, to the detriment of vegetation, which is

"scalded" by their excess, although essentially, they contain the nutritive

ingredients of plants in great abundance.

Nothing short of thorough-drainage can be expected to remedy permanently, this

evil where it exists; it will no doubt, in the course of a few years, by itself remove

every injurious excess of salts, leaving behind only those which are useful, and

are therefore retained by the soil (1T378). The composition of the salts thus

effervescing on the surface shows, however, that their injurious action can to a

great extent be counteracted by the application of lime,, or marl, or of ashes; and the

use of these remedies even where thorough-drainage is at once resorted to,

because they will aid in retaining in the soil, the nutritive portion of these salts.

An analysis of the latter, from a salty spot in Dr. Catching's field (^[725),

showed it to consist chiefly of the Chlorides of Sodium (common salt) and

Magnesium* with the Sulphates of Potassas Lime, Magnesia, Alumina, and Iron,

The latter three, which are very prejudicial to vegetation, will

be at once decomposed by lime, or marl. It cannot decompose the

common salt, however, which must be removed by drainageâ€”a

moderate amount of the latter substance, however, is often pur-

posely added to the soil, which it stimulates (1435).

In another instance, a specimen of salts from a salty spot in

Squire Batt's field, four and a half miles east of Brandon, gave the

following result: Chloride of Sodium (common salt), Sulphates of

Magnesia (Epsom Salt), Iron (Copperas), Alumnia (Alum); Nitrate

of Magnesia? quite largely. Here, also, the remedies are evi-

dently the same; the formation of saltpetre proves more strongly

G
e
n
e
ra

te
d
 o

n
 2

0
1

2
-0

1
-2

5
 2

0
:5

9
 G

M
T
  
/ 

 P
u
b

lic
 D

o
m

a
in

  
/ 

 h
tt

p
:/

/w
w

w
.h

a
th

it
ru

st
.o

rg
/a

cc
e
ss

_u
se

#
p
d

334 .A.GiiiCULTURAL REPORT. [,730 

interstratified with the sandstone (~231, ff.), contributes towards the formation 
of the soil, the Pine is generally wanting, and the Post Oak and BlackJack alone 
prevail. It is noticeable that almost over the whole of this region, the Long 
Moss floats from the trees---eve!! frorri. the Pines-which I have never found to 
be the ca.Se on infertile soils, however unpromising their aspect. Near Raymond, 
also, Pines are sometimes seen on the ridges, but generally, the timber consists 
of the Spanish(" Reel") and (true) Red Oaks, intermingled here and there with 
Post Oak and Black Jack. 'l'he soil ·has been very much washed, so that the 
original subsoil is now chiefly cultivated : hence a great lack of vegetable matter 
in the present soil, which is, nevertheless, quite fertile. In W. and S. W. Hinds,. 
the lands, though not underla~d by marl strata, but by the gypseous clays of the 
Grand Gulf Group (~3032, ), are quite similar to those of N. Hinds and Madi
son, before described, and the country is thickly settled. It is ·very likely that · 
some of the gypseous materials found in wells and bluffs (e. g., Col. Dillon's; 
neighborhood), would prove a valuable improvement to these soils, which, like 
those of Madison, are giving out under the same exhaustive system, and may 
no doubt .be similarly resuscitated (~726). 

730. Of the extent and character of the prairies in Hinds county~ 
I know but little from personal observation. They seem to be of 
small extent, and from the fact that crystals of gypsum, and oysters 
both have been found on them there would seem to exist here 
a similar diversity of soils, as will be below described in Rankin 
county (,-733, if.) . . There is also the saiQe complaint of "salty 
spots'' in the fields, which seems in all cases to arise from the 
stagnation of the water where t.he gray, lignito-gyp_seous clays 
(,214, ff.), which, among others,. we observe in the gullies, and in 
the railroad cut at Clinton, are near the surface. · 

In this case, the water abstracts from them their salts, and evaporating on 
the surface, deposits them there, to the detriment of vegetation, which is 
"scalded" by their excess, although essentially, they contain the nutritive 
ingredients of plants in great abundance. 
· Nothing short of thorough-drainage can be expected toTemedypermanently, this 

evil where it exists ; it will no doubt, in the course of a few years, by itself remove 
every injurious excess of salts, leaving behind only those which are useful, and 
are therefore retained by the soil ('IT378). The composition of the salts thus 
effervescing on the surface shows, however, that their injurious action can to a 
great extent be counteracted by the application of lime, or marl, or of ashes; and the 
use of these remedies even where thorough-drainage is at once resorted to, 
because they will aid in retaining in the soil, the nutritive portion of these salts. 

An analysis of the latter, from a salty spot in Dr. Catching's field ('IT725), 
showed it to consist chiefly of the Chlorides of Sodium (common salt) and 
.11fagnesium, with the Sulplw.tes of Potassa, Lime, Magnesia, Alumina, and Iron. 

The latter three, which are very prejudicial to vegetation, will 
be at once decomposed by lime, or marl. It cannot decompose the 
common salt, however, which must be removed by drainage-a 
moderate amount of the latter substance, however, is often pur
posely added to the soil, which it stimulates (,435). 

In another instance, a specimen of salts from ~ salty spot in 
Squire Batt's field, four and a half miles east of Brandon, gave the 
following result: Chloride of Sodium (common salt), Sulphates of 
Magnesia (Epsom Salt), Iron (Copperas), Alumnia (Alum); Nitrate 
of Magnesia ? quite largely. Here, also, the remedies are evi
. dently the same ; the formation of saltpetre proves more strongly 
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the stagnation of water, and the necessity of drainage. The lands

so treated will afterwards, no doubt, prove of remarkable fertility;

as in some instances has already been experienced.

731. Pbael River Soils.â€”The soils of Pearl Kiyer hommock have already

been described, in general (lf662). Those of the portion of the river embraced

within the Central Prairie Kegion do hot exhibit any striking difference, as far

as observed, save where, as near Jackson, the washings of the tertiary marls

come down upon them, when they sometimes become quite stiff, though (as

shown by the weeds growing on them), very fertile, and no doubt susceptible

of great improvement by the use of the marls so accessible in the neighborhood

(Tf282). Like most hommock soils, it is very deficient in vegetable matter.

The soils of the bottom proper, where it exists, are usually light and sandy,

often vieing, in that particular, with the Seacoast Hommocks (1T832, 850, ff.),

and therefore somewhat drouthy.

The extensive sloughy bottom which skirts Pearl Eiver on the west at, and

for some distance above and below Jackson, exhibits a very singular soil, viz:

a gray or yellowish, semi-indurate silt or hardpan, with but little coarse sand,

which packs very closely, and approaches in character some of the heavy

silicious soils mentioned (^4:04). On roadsides, in washes, on the banks of

sloughs, etc., it is seen disintegrated in rounded, nodular forms, dike the Flat-

woods Clay (1[165, ff.), and instinctively impresses the observer as though it

were a .very clayey soil; when wetted, however, it acts somewhat like the calca-

reous silt of the Southern River Counties (IT690), like which in times of drouth,

it cracks open; becoming, however, of a stony hardness. Spots where this soil

prevails characteristically, are almost exclusively timbered with small Sweet

Grum.

Near the river banks, where the admixture of sand renders the material more

open, these faults are to a great degree insensible, and the timber as well as the

smaller growth testifies to the improvement. A great deal can no doubt be done

for this soil by ttie simple admixture of sand, and also, of vegetable matter, in

which it is very deficient; the sandy marls occurring in the river banJcs (H205;

283), however, would undoubtedly be the most profitable material, improving

the soil in many respects at once (^417). As to the native fertility of this

singular soil, analysis will show how far it can be improved by mere stimulation;

its forest growth is fine, though sparse.

732. Rankin and Scott.â€”The rjortion of Rankin county lying

S. of the line of the Vicksburg Group (see map) bears the character

of the Long-leaf Pine Region, if we except the belt bordering on

Pearl River, and the " Flatwoods" of lower Steen's Creek (TT772).

In the N. portion of the county, however, we have a great diversity

of fertile soils. In passing from Jackson to Brandon, after crossing

the bottom and hommock of Pearl River, we ascend into a rolling,

sandy country with a yellow loam soil underlaid by deeply tinted

Orange Sand, and strongly suggestive of the second-rate ridge

lands in Lafayette county. This belt is here about four miles in

widths and skirts the hommock of Pearl River on the E., with a

visible width, throughout Rankin, and a portion, at least, of

Simpson county. It is timbered with Post, Spanish ("Red") and

Black Jack Oak, and well settled, although the soil is rather sandy,

and the loam stratum, here at least, is very thin: it is better

developed, and forms large and fertile bodies of land, further S., on

Steen's Creek, bordering the Pearl River Hommock.â€”It yields

mostly freestone springs and wells.
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the stagnation of water, and the necessity of drainage. The lands 
so treated will afterwards, no doubt, prove of remarkable fertility; 
as in some instances has already been experienced. 

731. PEARL RrvER SoiLs.-The soils of Pearl River hommock have already 
been described,in general (,-r662). Those of the portion of the river embraced 
within the Central Prairie Region do not exhibit any striking difference, as far 
as observed, save where, as near Jackson, the washings of the tertiary marls 
come down upon them, when they sometimes become quite stiff, though (as 
shown by the weeds growing on them), very fertile, and no doubt susceptible 
of great improvement by the use of the marls so accessible-in the neighborhood 
(~282). Like most hommock soils, it is very deficient in vegetable matter. 

The soils of the bottom proper, where it exists, are usually light and sandy, 
often vieing, in that particular, with the Seacoast Hommocks (,-r832, 850, :ff.), 
and therefore somewhat drouthy. 

The extensive sloughy bottom which skirts Pearl River on the west at, and 
for some distance above and below Jackson, exhibits a verj smgular soil, viz : . 
a gray or yellowish, semi-indurate silt or hardpan, with but little coarse sand, 
which packs very closely, and approaches in character some of the heavy 
silicious soils mentioned ('IJ404). On roadsides, in washes, on the banks of 
sloughs, etc., it is s-een disintegrated in rounded, nodular forms; ·like the Flat
woods Clay ('11"165, ff.), and instinctively impresses the observer as though it 
were a .very clayey soil ; when wetted, however, it acts somewhat like the calca
reous silt of the Southern River Counties ( ,-r690), like which in times of drouth, 
it cracks open ; becoming, however, of a stony hardness. Spots where this soil 
prevails characteristically, are almost exclusively timbered with small Sweet 
Gum. 

Near the _river banks, where the admixture of sand renders the material more 
open, these faults are to a great degree insensible, and the timber as well as the 
smaller growth t~stifies to the improvement. A. great deal can no doubt be done 
for this soil by the simple admixture of sand, and also, of vegetable matter, in 
which it is very deficient; the-sanely mads occurring in the river banks ('[205; 
283), however, would undoubtedly be the most profitable material, improving 
the soil in many respects at once ('11"417). As to the native fertjlity of this 
singular soil, analysis will show how far it can be improved by mere stimulation ; 
its forest growth is fine, though sparse. 

732. RANKIN AND ScoTT.-The ~ortion of Rankin county lying 
S. of the line of the Vicksburg Group (see map) bears the character 
of the Long-leaf Pine Region, if we except the belt bordering on 
Pearl River, and the "Flatwoods" of lower Steen's Creek (,772). 
In theN. portion of the county, however, we have a great diversity 
of fertile soils. In passing from Jackson to Brandon, after crossing 
the bottom and hommock of Pearl River, we ascend into a rolling, 
sandy country with a yellow loam soil underlaid by deeply tinted 
Orange Sand, and strongly suggestive of the second~rate ridge 
lands in Lafayette county. This belt is here about four miles in 
width, and skirts the hommock of Pearl River · on the E., with a 
visible width, throughout Rankin, and a portion, at least, of 
Simpson county. It is timbered with Post, Spanish(" Red'') and 
Black Jack Oak, and well settled, ::tlthough the soil is rather sandy, 
and the loam stratum, here at least, is very thin ; it is better 
developed, and forms large and fertile bodies of land, further 8., on 
Steen's Creek, bordering the Pearl River Hominock.-It yields 
mostly freestone springs and wells. 
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733. Beyond, we find a more gently undulating country, possess-

ing a thick covering (7 to 10 feet) of rich yellow loam, and a fine

Oak and Hickory growth on the higher hills, while its depressions

exhibit various soils formed out of the different strata of the

Tertiary, which are given in detail in Sec. 30, p. 140. A glance

at the great variety of materials mentioned in this profile, and

their inconsiderable thickness, will readily explain the diversity of

soils existing "at different levels, on the hills and in the valleys

which ascend and descend to all the various strata, at different

points.

The lands which lie at and below the level of strata Nos. 2 to 4, are frequently

of a "black prairie" character, and very productiveâ€”as, for instance, those

lying at the foot of the ridge capped with white limestone and marls (H224, 225).

The soil, however, is not heavyâ€”being simply the yellow loam of the hills

which has been thoroughly marled in the course of time, by natural means. In

view of the great productiveness of these lands, the fine effects observed by

Mr. A. P. Miller, as foUowing the artifical application of the same marls to his

hill lands, cannot be surprising, and would no doubt have been greatly enhanced

by the contemporaneous application of vegetable matter, in imitation of what

nature has done in the valleys. A dressing of 200 to 400 bushels per acre, of

marls similar to Dr. Quin's (*ff285) has made the exhausted ridge soils.produce as

freely as when fresh, and after the lapse of twelve years, the effect stiU continues

the same.

734. Gypseous Prairies.â€”Besides the two soils already referred

to, two other chief varieties are found, e. g\, at Jos. Jayne's place,

viz: a "prairie " soil (called so only because it bore no timber),

appearing, in depressions, which is quite light, of a brownish-buff

tint, and produces finely; and a pale, "crawfishy " soil, full of bog

ore or black pebble (T387), which is quite poor, though situated,-

with reference to the hills, precisely as is the " prairie" soil before

mentioned.

The latter resembles closely, in its aspect, that of other, larger1 bodies of

prairie existing further N., and especially that of "Barnes*' Prairiewhich

skirts the Pearl River hommock in T. 7, R. 3 E. The surface soil of this tract,

which is about 8 to 10 inches deep, is of a chocolate color when1 moist'; its

subsoil, to the depth of about 4 feetj is a loam of yellowish buff tint; neither

soil nor subsoil are heavy, and the land is very productive; its vegetation does

not indicate any large amount of lime. Below 3 or 4 feet, however, the material

becomes quite clayey, as may be observed in the bottom of washes; and in

digging cisterns, heavy gray clay with crystals of Gypsum is found.

Barnes' Prairie is very nearly on a level with the hommock of Pearl River,

(1T663). Further inland (S.), we also find tracts of land destitute of timber,

such as Hudnall's or Race Prairie, McRae's Prairie, etc., whose soil and vegeta-

tion at first sight greatly resemble that of Barnes* Prairie; there being, however,

this essential difference, that the soil does not produce wellâ€”it is drouthy, and

:â€”on McRae's Prairie, S. 17, T. 6, R. 4 E.â€”the spattering water during heavy

rains seems at times to corrode the leaves of plants. Whitish efflorescencesof

salts sometimes appear in shallow washes; in those of several feet depth we

find (especially on Hudnall's Prairie, SS. 12, and 13, T. 6, R. 3 E.), heavy gray

clays with,abundant crystals of gypsum,; the latter being sometimes observable

in the subsoil at 15 to 18 inches. The soil of these prairies differing so essentially

from that of the "black", "calcareous ", or "shell" prairies, I shall distinguisji j

them as the "Gypseous prairies" (*[[215), according to their cbaiucteristic

material. The following analyses will show some of the characteristics of these

soils.
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733. Beyond, we find a more gently undulating country, possess
ing a thick covering (7 to 10 feet) of ~:ich yellow loam, and ~fine 
Oak and Hickory growth on the higher hills, while its depre~sions 
exhibit . various .soils formed out ·of the different strata of the 
Tertiary, which are giv.en-in detail · in Sec. 30, p. 140. A glance 
ut the great variety of materials mentioned in this profile; and 
their inconsiderable thickness, will readily explain the diversity of 
soils existing· at different letels, on the hills and in the valleys 
which ascend and descend to all the various strata, at different 
points. 

The lands which lie at and below the level of strata Nos. 2 to 4, are frequently 
of a "black prairie" character, and very productive-as, for instance, those 
lying at the foot of the ridge capped with white limestone and marls ( ~224, 225). 
The soil, however, is not heavy-being simply the yellow loam of the hills 
whicQ. has been thoroughly marled in the course of time, by naturalmearis. In 
view of the great productiveness of these · lands, the fine effects observed by 
Mr. A. P. Miller, as following the artifical application of the same marls to his 
hill lands, cannot be surprising, and would no doubt have been greatly enhanced 
by the contemporaneous application of vegetable matter, in imitation of what 
nature bas done in the valleys. A dressing of 200 to 400 bushels per acre, of 
marls similar to Dr. Quin's (~285) has made the exhausted ridge soils. produce as 
freely as when fresh, and after the lapse of twelve years, the effect still continues 
the same. 

734. Gypseous PraiTies.-Besides the-two soils already referred 
to, two other chief varieties are found, e. g., at Jos. Jayne's place,. 
·viz : a "prairie" soil (called so only because it bore no timber), 
appearing in depressions, which is quite light, of a brownish~buff 
tint, and produces finely ; and.a pale, '' cr~wfishy" soil, full of bog 
ore or black pebble (,387), which is quite poor, though situated, 
with reference to the hills, precisely as is the "prairie" soil before 
mentioned. 

The latter resembles closely, in its aspect, that of other,· ·larger' bodies of. 
prairie existing further N ., and especially tbat of "Barnes': Prairie ", which 
skirts the Pearl River hommock in T. 7, R. 3 E. The surface-soil of thi1Hract, 
which is about 8 to 10 inches deep, is of a chocolate color when' moist'; its 
subsoil, to the depth of about 4 · feet, · is a loam of yellowish buff tint ; neither · 
soil nor subsoil-are heavy, and the land·is very productive; its vegetation does 
not indicate· any large amount of lime. Below 3 or 4 feet, however, the material 
becomes · quite clayey, as ·may be observed in the bottom of washes ; and in 
digging cisterns, heavy gray clay with crystals of Gypsum is found.· 

Barnes' Prairie is very nearly on a level with the hommock of Pearl River, 
( '!f663). Further inland (S.), we also find tracts of land destitute of timber,·· 
such as Hudnall's or Race Prairie, McRae's Prairie, etc., whose soil and vegeta
tion at first sight greatly resemble that of Barnes' Prairie ; there being, however, 
this essential difference, that the soil does not produce well-it is drouthy, and 
:-on McRae's Prairie, S.17, T. 6, R. 4 E.-the spattering -water during heavy . 
rains seems at times to corrode the l~aves of plants. Whitish efflorescences: of 
salts sometimes appear in sh9;1low washes ; in those of several feet ·depth we · · 
find (especially on Hudnall's Prairie, SS. 12, and 13, T. 6, R. 3 E.), hea,vy gray 
clays with ,a;bundant crystals of gypsum,, the latter being sometimes observ,able 
in the subsoil at 15 to 18 inches.. The soil of these prairies differing so esse~tiall:Y; 
from that of the " black", "calcar:eous ", or "shell" prairies, Tshall distingiliSJl ' 
them as the <I Gypseous prairies" (~215), according to their charaetenstic-· 
material. The following analyses will show some of the characteristics of these 
soils. 
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38T

735. No. 187. Soil of Gypseous Pbairie, from Mr. MeBae's place, S. 17, T,

Â«,K.4E.

Depth: Eight inches.

'Vegetation: Stunted Persimmon and Sumach (Rhus copalUna), Grasses.

The air-dried soil, which is of a brownish-buff tint, and rather light, showecT

the following composition :r .

Insoluble Matter (as above) 82.558

Potash... 0.339

Soda , 0.023

Lime ... 0.432

Magnesia. 0.513

Brown Oxide of Manganese 0.092

Peroxide of Iron A. 3.084

Alumina. 7.424

Phosphoric Acid. ... 0.076

Sulphuric Acid,. O.OJ58

Organic Matter and Water 5-322 .

- â€ž , â€¢' , 99.911

'736. No. 301. Underlgay of Gyp3bous Prairie, {from Hudnall's or Race

Prairie, S. 12,: T. 6, R. 3 E.

Depth: Prom 3 to 7 feet (as far as visible) below the surface. ,

Vegetation: Same as the preceeding." /'

A greenish gray, heavy clay, with numerous small white specks (of gypsum}*

^nd some round concretions of iron ore. /

Dried at 400 deg.Fahr., it consisted of:

Insoluble Matter........ ........... ....67^027

Potash. * ., 0.518

Soda....... 0.414

Lime.......... 5.695

V. Magnesia......... v......... ...... 1.233

Brown Oxide of Manganese...................... G.509

Peroxide of Iron. r............................ 4.344

Alumina.................................... . .10.751

Phosphoric Acid...*..... .Â«.. 'Â£',;'.

Sulphuric Acid............ 1.................. 5.751

Carbonic Acid... ....^.^....V..;---.^ 1.0i8 .

; Organic-Matter and Water.. . i,......^ 2,740

C\.':: [' \ . .^\.'' \ >::. 'â€¢ 100.000

737. Accordmg to the analysis, the surface son,.'No/187, issimpLy a pp,or soft,,

in 'which, although containing an adequate' supply of Lime and Magnesia* thLÂ«

-alkalies (Potash and Soda), as well as Phosphoric Aoicj, are sensibly deficient*

The underclay, NoiSOl, by itself, is rich inthe. alkalies^ andothe*ingredients

determined,'but contains too much gypsum, and is- too heavy, to form a safe soil*

It disintegrates or "pulverises" very readily, however, and washes into deep

gullies. It is quite remarkable, that with a subsoil so clayey, and so ,rich in

soluble ingredients, underlying it at so inconsiderable^ depth, the surface soil

â– should not only be quite light, but evidently very unretentive (11401; 403)^ of

the .soluble salts contained in its subsoilâ€”which it allows to be deposited partly

on its surface, to the injury .of the crops (1(734; see also, 1F730, ff.), partly fa

return to the clayey and retentive subsoil, which is evidently, also, responsible

for the touthiness ofthe land (lF514,-ff.). "-:V-'-:

TPhe means, therefore, whichc suggest themselves for, the;improve-

ment of* the Gypseous Prairies, are .these: Firstly, when the heavy

Râ€”22 : â–  , v - , . â– . . - â–  \ .>^\:\ â– 
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735. No. 187. SoiL oF GYPSEous PRA.mm, from Mr. McRae's place, S. i1~ T. 
·G, R. 4 E. , . . . .· · . 
, Depth: Eight .inches. · · . · 
' Vegetation: Stunted Persimmon and Sum·ach (Rhus copaUina), Grasses. 

The air-dried soil, which is of a brownish-buff tint, and rather light, showecf:' 
the following composition ;.- · .. . 

Insoluble Matter (as above) ••••••••••. • ••••••.•• • 82.558 
_ Potash ... . -................... -..................... ; .• . 0.339 
Soda. . . . . .. . . . . . . . . . . . . . . . . . ..... ~ · .......... ·, .. -. 0.023 
Lime .... ~- ;·· ....................... ~ -.......... .' ...• 0.432 -
MagD.esia. ~ ...... ; ...........•.. · .......• ~ . . • . . . . 0.513 
Brown Oxide of Manganese ..•••••••••.•• ~ ••• ;. ~ 0.092 
Peroxide of Iron ... • ............ ~ .......... ~ .... , 3.084: 

- Alumina . ................ ·, ........... :. . . . . . . . . . . . . • 7.424 
· Phosphoric Acid . .•.•.. ·• , ••••••• , ~ .•••••.••.•• ·;.,. • 0.07.6 . 
Sulphuric Acid •. ; •• ..•.•.••..••••••.••• : • ••••••• ! . 0.0§8· . 
Orgal):ic Matter and Water~ •• · •••.•.•.••••••••••• , ._ .Q.~22 

. ~ I ' . 99.911 
' 736. No. 301. . UNDERLO.A.Y. OF GYPSB,OUB PRAIRIE, &from Hudnall's. or naca 

:Prairie, s.12; T. 6, R. 3 :m.· · . . . . , . 
Depth: ~rom· 3 to 7 feet{~· far as visible) below· the .surface. · : . . , . 
Vegetation: Sam~ as the preceedi~g. ·- · · > • ' 

.A greenish. gray, heavy clay, with numerous small white specks (of gypsum},. 
:and some round concretions of iron ore. · · 

Dried at 4;00 d~. Fahr.., i,~ con8is~d o~:.· . . . . .. 
· In~oluble :Matter, .................. • •. ~ ~-••••••• ~-•• ,• 67;027 

-· . .Potash -.· . ...... : ............. ~ -- · ...... ~ .• • . • . .. . . . . . 0.518 
. 89'da ... ~ •......•.......... ~ .... , ....•. . • . . . . . . . • 0.414 

.Lime .•... . ~_[ . ...•........•........ ·; ..... ·.•.• . . . . 5.695 
'3,. , __ Magnesia-. .. _ .. · ....•.. ~. ~ - ··· .. _ .. ~- . · •...•••.. • ·. ; ·. . . . 1.~-33 

Brown ·O~ide of Manganese.~ ••••••• : • •• ~ · ••••. ~ . : ~. 9.509 
. P~roxide. o( I_J!qn . . ! r' .• . • :-•:. -. :· .... • ;•_ •••.•• . ~: ~ • ~ • _ •• ~ •.• ~-· • . ; ·4:~3~ 
Alumi~a ~ " •..•.• : .• .•••.• : .• ••. •..•. ·• ~ •. • .••.••. • ••• · •••••.• ·; 10~~51 
.Pbosphonc ·AQid.: • • -••••••.• -•.•.•.•.• ..•••• • _ ••• ! •••. • . •. . ... • , . . 

. ~ulphuric _Ac.id· . .. ~·· .•· .. . · .. ·.· ... ~ ~ -.. ·.· ........ !~ !···· .: .:.·· ~·-· - ~ · .. ~Q~7p~ 
- : ... C&nQo.njc A~id.~: • .... ... • .... ." ~ .. .' .... : ~ -~ ~. ·~ . · ~ · ·~! .. . . . /~ . ..... ·~ ~.Ql8 ·. ., . 
~ ' , ' : Organi~-M~t~r-and Wate~ .. ,_; ~l~. ~ .• . .'~ .. ~ .. ,. . ~ ··-~· ; ~·7~ · .. , 

~ ' • - . . "! • -:. • • ' • ,: .: •• : 

' ' • ' < • ' • ' 100.000 ' ' 
' 737.' According to the analysis,. the ~u~f'a~e s.oil~.No.;1B7, i~ ~imp~-a p~o~ soil-. 

in'which, altho~gh containing anadequate!supply·,o( •Lim~ a:n,d, . .magnesia,_t}J,c 
.al~alies· (Potru.~h and· Soda), ~ well as PhosphOrie .-.Aci<:l, :1\r~ s~n~~bly· deficient. 

·The und.er<ilay, Nc),:3Q1) byitself,is rich in the~alkalie·s, ,an4 C?t.lle:t.ingrel!ients 
determined; but contams too inuch gypsum, and ii;ftoo }le:a:vy, ,to for~ a s~e soil. 
It disintegrateS ·or,~~ pulverizes" very readily, however; and. w.ashes into <f.eep 
gullies. It . i1'1 quite remarkable, that with a subsoil so cla.,yey; and ~o .rich:m 
soluble· iiigre~~ents, . underlying it at so jnconsidei'ablera. dep~h, ~he s.urfa~e soil. 
-should not only be quite ijght, ·but evident~y very '!lnretentive ('1401 ; 403),.. or 
the .so~l!tl.>le 'sal¥1 contaizleg in it~ S.l.!bsoil-which it allows to be deposited partly 
-on its .sw-:f~e, to the· iiljU:cy, ,of the crops {~734:; see. also, '1[730, ff.), partly to. 
retul'!l t~ th~ cl3.yey and retentive' subsoil; which is evidently, also, responsible: 
forthe drou~h'i!le~s.ofthe'!and ('!f514,·.ff.). . ·. , . ·. . . . ·:- <, <• .: 

The· means, therefore,, which' suggest themselves \(or. theJ;rnprove· 
ment of- the Gy·pseous Prairies,: are .these :· Firstly, when tll(;} lu~avy 

'. R-2~ · '· . . · :. 
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subsoil is as near to the surface as in Hudnall's and McRae's Prai-

ries, Drainage, which will relieve the drouthiness (T40.8), as well

as the saltiness- and corrosive action-of the^.surface .soil (-1734).

Secondly, the light and unretentive soil may, no doubt,;be greatly

improved by the application to it, as a marl, of the gypseous under-

day s, such as No; 301, whose action would be-greatly improved

by the simultaneous use of some calcareous marl and vegetable

matter. It would seem, and the natural growth of these prairies

(among which there are numerous leguminous plants), appears to

justify the expectation, that they would make better crops of red

clover and field-pea, than any other (1436),

7381 .The patches of gypseous prairie are generally bordered by a low, but

dense-topped growth'of the Black Jack Oak. Further back, we find, undula-

ting lands, with* a rather lank, unpromising growth of Post, Blackjack and

Spanish {"Bed") Oak, mingled with Short-leaf Pine. In this land, although

the surface soil is often white and ashy (being then occupied by huckleberry

bushes, and very unproductive), the subsoil is generally a heavy, "joint" clay,

of a pale yellowish gray tint, which is yery intractable and drouthy, and under

the usual alternations of wet arid dry, often shrinks and cracks to such an .ex-

tent as to seriously impair the security of buildings (?727, note).

7382. Interspersed with these uplands and the gypseous prairies,

there occur patches of true, black prairie soil, on hilltops and

hillsides. It is a fine, productive soil, "but drouthy and exceedingly

hard to tUJ^ its'subsoil at 10 to 12 inches, is a stiff yellow clay,

No shells ai<e Found' on this'soil," which* is evidently formed by outcrops of

stratum (ETck $ b*f Section" 29; "(if215),*and bears a vigorous growth Of Black

Jack and Pbst^ Oak; wftfr an undergrowth of Wild Plum, Red Hawyetc. (1T296).

"Where this Â£011 6ccurs low down on the hillsides, itv is often of greaWepth, and

almost jet^lac^; bearing, at the present time, a dense growth-of young Sweet

Gum, witfc some' Cherry; Ash; Mulberry,' Muscadine,1 etc. These spots are

generally quite limited in extent; one, not exceeding half an acre, occurs near

Mr. John 0. Parker's, not far from McKae's â€¢ prairie (f734), on'5 S. 20, T. 6, K

4 E., Eankinycotfrity; another extends along the bottom of the Okahay, in Smith

county, atjMj!. L: E. Cook's place; on &â€¢ 22; T.-3,-B; 7 E., and on adjoining

ones. Here also, it adjoins a'soil closely resembling the'gypseous prairie of

Bankin; wluchls to a great extent overgrown with small, scrubby Post, Black

Jack and Wa&r Oaks, and some Eed Elm, and produces fine corn, but invariably

rusts cottofcVas also does- the Jblack soil mentioned. In both, efflorescences; of

s&i$'W$}kopM$ktte At Mr. Crook's, also, we*find

som^bkckvpraif ie;, and Ateavy cla^ soily on, the,hills ; the latter is-here;, however,

of &-<jarkorÂ¥ifge' tint, m&rfi&gjproductive, though spin^wfc[tfs^ff and^drouthy

â€”:a fault;: Mch'xoul4, no- dchibtp tber. greatly. alleviated ^by the admixture of

ve^e^fe ma'tte^green^Mppin^jOif the Jike, in which ^o^et at seems^ to differ

Hrdm-thÂ£ bhÂ®k pr^iriei *

7^ \D& Gtfp$eou$ Gky Sails-Rust Cotftej^Fromc whattf have

fre&f,4,r,aa(f ^ greaivard&ty' ofi soils

at tbMw^poin^ that lands-of a^imiforly

diii^ifl^df chaf a^ter- occur throughout Boutin and Suiith; and

probably also in Jasper, near to,the> lioftgufe given oa-thfe^tp,

b^^^th^Yi^sburgaad Jacksoa Groups (f215,216); in BLwfcin,.

especially,1 S. of the Peelahatchie. In the absence, thus, far, of

further analyses of these soils, it would be>unprofitable at present

to dwell upon them; from their extreme characters, it seems likely
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subsoil is as near to the surface as in Hudnall's and McRae's Prai
ries, Drainaf{e, which will relieye the drouthiness (,.40.8), a,s well 
as the· salbiness- and corrosive action -of the /, surface .soil ('734). 
Secondly, the light and unretentive soil may, no dop.bt,) be greatly 
improved by the application to it, as a marl, ·of the gypsequs under
clays, such as No; 301, whose action would -be . greatly improved 
by the simultan(3ous use of some calcareous marl and vegetable 
matter. It would seem, and the natural growth of these prairies 
(among which there are numerous leguminous plants), appears to 
justify the ·expectation, that they would make better crops of red 
clo-ver and field-pea, than any other (, 436 ). 

7381. Tl).e patches of gypseous prairie are generally bordered by a low, but 
dense-topped growtlrof the Black Jack Oak. Further back, we find, undula
ting lands, with'a ·rather · lank, unpromising growth of Post, Black Jack and 
Spanish ("Rid") Oak, mingled with Short-leaf Pine. In this land, although 
the surface soil is often white and ashy (being then occupied by huckleberry 
bushes, and very unproductive), the subsoil is generally a heavy, "joint" clay, 
of a pale yellowish gray tint, which is very intractable and drouthy, and under 
the usual alternations of wet arid 'dry, often shrinks and cracks to such ~n .. ex
tent as to seriously impair the security of ·buildings (~727, note). 

7382 • Interspersed with these uplands and the.gypseous prairies, 
there occur patches of true, black pr~irie soil, on hilltops and 
hillsides. It is a fine, productive soil, ·but drouthy and exceedingly 
hard to til,f;, its· subsoil ·at I 0 to 12 ·inches, is a stiff yellow clay, 

No shells a~ fOund · on 'tiris ·soil,· which · is· evidently formed by outcrops 0f 
stratum (N<h :5 'o'f' Section · 29; ·(~215),·and ·bears a vigorous growth of Black 
Jack and Post;' Oak; wlth' an undergrowth of Wild Plum, Red Haw·,· etc. ('!f296). 
Where thjE! .soil 6ccurs low 'down on the 'hillsides, it1 is often of greatldepth, and 
almost jet)}~ ; bearing, at the present time, a dense growth-of young Sweet 
Gum, witli- so:tp.e · Clie'rry; · Ar,;h; ·Mulberry,· ·Muscaditie; etc. Th-ese spots are 
generally quite lh:hited in extent; one, not exceeding half an a<?re, occurs near 
Mr. John C. Parker's, not far from:McRae's· prairie ('[734), on· s ... 20, T. 6, R. 
4 E., Rank~ ·sou~ty'; _a~ other e~ends along the bottom of the Oka~y, in. S!D.itb. 
county, atiJrlr. L. E. Cook's place; on S. · 22,· rr.-3,. R. 7 E.., and on adJOimng 
ones. Here 'ali;o, it adjoins a: ·soil closely· resembling the ~ypseQus prairie of 
:Rankin ; \v~cli1s to a great extent overgrown with small, scrubby Post, Black 
J~k and Water Oaks, and some Red Elm, and produces fine corn, but invariably 
rus~s ~ott6n"-;-fl8 also -~oesthe,black soil. mentioned. In both, effioresc.ences: of 
salt&: ·ll~ 'sow~titD.es )obSe:Pv-ed}o:Q> the, surface. At Mr. Crook's, also, w"'"find 
som(tbla:ck..pra}tie;, and a.. ho'avy cla!YJ_rsoil',1 on. the :hills ; the· latter is ihere;" ht>wever, 
of: i ·dark omilg~ iiint, attdi :v'etJyJ pr<rd uotive, though ·s9roewcM:t ,stjitf: .anP; q:routhy 
-:a, ·fa~llt: : w~1t1 ,:Could,-no. >daubt;. ,be:. ,gre!itlY: ' allevJa.tell· by. the- admi:dtll'.e• of 
v~g~ltbl~ ina:ttet-:.~eeti~fEi{fping,:ol1 the·Jike, in which ~on~.it -seems. to· differ 
ft'Om·the··-blaocl\."P~au.i'"~. , . 

78-9;: ·.D{}:Gypse&u8 Clay- ·Sai~ ~R'[.tst C~tton.I?..!...Fr<Jm~·what;I ·halVe 
h~T.Q~r,an<t th~~ cl4s<r.c<rl:r:espqn~nce ·,of.: the; gr~atr vai'iJety · ofl soils 
at th~4WP.-i>i?i~~ 'mehtioned;,:..iC app,f:la~s tb,at_ Jan·M of' a ~imi11tl"ly 
diitersifiedochafa~t-e~-·, oecur; thJJoughout ;Ranldn · ~ntl · Smit_b,,< _and 
probably also in Jasper, near · to .. th'edin,~,_ StSJ g~v.en ·on.t~~p, 
between(th0-Yicl!:s~Dg:an.diJackson Groups C1f215) 216); in-Ra,.~kin,. 
especially,: S: of· th·e, · Peela.hatchie. In the absence, . thus .far, of 
further analyses of these soils, it would be·unpro:fitable at present 
to dwell upon them; from their extreme chtaracters, it seems likely 
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that analysis will at once throw light upon their proper treatment;

the region in which they occur deserves, and will receive as soon

as possible, a detailed examination. So much appears with great

likelihood from observations I have made in this region, that

while cotton will succeed finely even in very heavy soils which

are simply calcareous {L e. contain the carbonate of lime) and con-

tain an adequate amount of vegetable matter, the presence of

gypsum in heavy soils seems to prove fatal to its growth. Hence

the distinction between the gypseous and the calcareous or black

prairie, acquires considerable practical interest, and planters have-

it in their power to promote greatly the investigation of this-

important subject, by paying attention to this point and noting-

the results.

740. With the portion of Rankin lying N. of the Peelahatehie,,

I am but little acquainted as yet. It s'eejns that prairies resemb-

ling in part "Barnes' Prairie" (1734), partly the black prairie of

S. Scott, occur interspersed with hilly uplands which are mostly

sandy, and timbered with a mixture of Oaks and Short-leaf Pine-

Such, at least, is the case in T. 7, R. 3 E., and adjoining region.

741. The undulating oak uplands with yellow loam subsoilâ€”

interspersed, in the depressions, with patches of black (in the-

bottoms) and perhaps some gypseous prairieâ€”which have been

spoken of as occurring near Brandon (which itself is situated on

a sandy ridge), and whose soil is so essentially improved by the*

use of the white marls of the region |(1733 ; 285), seem to continue-

with little change, in the southern half (173&), of the belt of

Vicksburg strata (bluish-gray on the map), towards Polkville, and

beyond. This tract I have not as yet visited; it is described as

being a rich agricultural region, and its marls will, it is to be

hoped, receive timely attention (1284).

Of Scott county, N. of Morton, I have as yet no personal

knowledge. From specimens and information, received, both?

kinds of prairie seem to exist there, especially in the western

portion (1207).

The "Flatwoods" of some portions of E. Scott seem, according to descrip-

tions given, to coincide in the main, with the "hog-wallow prairie" uplands of

Smith and Jasper (TT746, ff.).

742. In S. Scott, on the head-waters of Leaf and Strong Eivers, we find

patches and strips of black prairie, along the valleys and water-courses, whose

bottoms possess to a great extent, the genuine prairie soil; the intervening-

ridge lands having a moderately fertile loam soil, are generally but gently un-

dulating, and bear a growth of the usual upland oaks, mixed sometimes with*

Hickory, sometimes with Scarlet (" Spanish") Oak} or Short-leaf Pine,

according to the quality of the soil It is-here/as welt as inB. Smith, that

the benefit of the intermixture of the sandy hill soils with the heavy prairie-

soil (1T4:19), isfvery commonly experienced. The latter, nowever, is not always

heavy naturally, but sometimes quite mellow and easily tilled, and always-

very productive of cornâ€”usually, also, of cotton. It seems, however, that

wherever the heavy, bluish or yellowish matrix of the Zeuglodon bones

208), is so close to the surface as to touch the plow, the cotton frequently shows-

Â« disposition to rustâ€”as it invariably does, and very badly, where that material!
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that analyits will at once throw light upon their proper treatment; 
the region in which they occur deserves, and will receive as soon 
as possible, a detailed examination. So much appears with great 
likelihood from observations I have made in this region, that 
while cotton will succeed finely even in very heavy soils which 
are simply calcareous (i. e. contain the carbonate of lime) and con
tain an adequate amount of vegetable matter, the presence of 
gypsum in heavy soils seems to prove fatal to its growth. Hence 
the distinction between the gypseous and the calcareous or black 
prairie, acquires considerable practical interest, and planters have 
it in their power to promote greatly the investigation of this
important subject, by paying attention to this point and noting
the results. 

740. With the portion of Rankin lying N. of the Peelahatchie,. 
I am but little acquainted as yet. It s'eelTIS that prairies resemb
ling in part "Barnes' Prairie " (,-734), partly the black pFairie of 
S. Scott, occur interspersed with hilly uplands which are mostly 
sandy, and timbered with a mixture of Oaks an_d Short-leaf Pine .. 
Such, at least, is the case in T. 7, R. 3 E., and adjoining region. 

741. The undulating oak uplands with yellow loam subsoil
interspersed, in the depressions, with patches of black (in the 
bottoms) and perhaps some gypseous prairie-which have been· 
spoken of as occurring near Brandon (which itself is situated on,. 
a sandy ridge), and whose soil is so essentially improved by the
use of the white marls of the region ,(,733 ; 285), seem to continue· 
with little change, in the southern half (,-739), of the belt or 
Vicksburg strata (bluish-gray on the map), towards Polkville, and 
beyond. This tract I have not as yet visited; it is described·as 
being a rich agricultural region, and its marls will, it is to· oo 
hoped, receive timely attention (,284). 

Of Scott county, N. of Morton, I have as yet- no personal 
knowledge. From specimens and information, received, both
kinds of prairie seem to exist there, especially in the western~ 
portion elf207). 

The "Flatwoods" of some portions of E. Scott seem, according to descrip-
tions given, to coincide in the main, with the "hog-wallow prairie" uplands of 
Smith and Jasper ( 'lf7 46, 1f. ). 

742. In S. Scott, on the head-waters of Leaf and Strong Rivers, we find. 
patches and strips of black prairie, along the valleys and water-courses, whoso· 
bottoms possess to a great extent, the genuine prairie soil ; the intervening
ridge la.nds having a moderately fertile loam soil, are generally but gently un-~ 
dulating, and bear a growth of the usual upland oaks, mixed sometimes with 
Hickory, sometimes with Scarlet ("Spanish") O~k; or Short-leaf Pine, 
according to the quality of the soil. It is-· here,· as well- as in-N. E. Smith, that 
the benefit of the intermixture of the sandy hill soils wiih the heavy prairie
soil ('If 419), istvery commonly experiemed. The latter-, :however, is not always. 
heavy naturally, bllt sometimes quite mellow and easily tilled, a.nd always. 
very productive of corn-usually, also, of cotton. It seems, however, that 
wherever the· hea-vy, bluish or yellowish matrix of the Zeuglodon bones ( '![SI07,_ 
208j, is so close to the surface as to touch the plow, the cotton frequently show& 
-v disposition to rust-as it invariably does, and very badly, where that materiall 
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forms the soil itself, and contains stnall grains of gypsum. In this case, the

hills immediately bordering on the prairie sometimes show a very heavy, pale

yellow subsoil, resembling that found near the gypseous prairies, and forming

an evident transition towards the "hog-wallow prairie Such is the case, for

instance, at several points in the Nichols' neighborhood, Smith county (IT207).

743. Smith and Jasper.â€”The town of RaMgh, like Brandon,

4s situated on a ridge which forms the last spur, as it were, of the

Long-leaf Pine Region, at this point. As we pass from Raleigh

on the Garlandsville road, the soft white sandstone (of the Grand

Gulf Groupâ€”(1227, 243), which near the town forms terraces at

the foot of the hills, seems to ascend, and finally occupies the

hilltops; and on descending from the ridge to Shongalo bottom,

we find low down on the hillside, outcrops of limestone (1312),

accompanied by prairie soil. The bottom of Shongalo Creek (on

which, further above, at Austin's mill, marl crops out) though not

of a prairie character, shows the increasing liminess of the soil in

the prevalence of Mulberry, Ash and Poplar. Near the summit

â€¢of the dividing ridge between Shongalo and Bowland's Creek,

iihere is a terrace formed by limestone ledges, on and below which,

for some distance, we see a deep orange-colored, clayey subsoil,

containing rounded ferruginous concretions, (as doesf the Monroe

prairie soilâ€”T336), with a thin covering of black prairie soil; while

the summit of the ridge is formed by narrow and very sandy strips,

{Orange Sand), perched on top of the limestone plateau.â€”This

"ridge prairie soil" seems to be very fertile, but I have not seek

at in cultivation anywhere; it is very stiff, but not more so than

anany others. The oak lands which form the lower portion of this

ridge, and of themselves are by no means infertile, might readily

be improved by the marls of which the body of this ridge evidently

^consists.

744. Similar oak lands intervene here* as well as further above,

between Leaf River and its western confluents; on the B. side,

however, we find, at this point, Long-leaf Pine Hills, until we

reach the Nichols' neighborhood (see above). The bottom of Leaf

River here exhibits no prairie soil proper, but a growth indicating

a calcareous and very fertile soilâ€”which, however, is subject to

overflow. Higher up, in TT. 4 and 5, R. 8 B., (on the territory

*of the Jackson Group), Leaf River and its heads (Hatehushe,

"Tallabogue, etc.), have black prairie soil in the bottoms and on the

slopes towards the same. I subjoin an analysis of a specimen of

<this soil, whichjs very productive both of cotton and corn.

No. 190. Leaf River Prairie Soil, taken at the crossing of the Paulding

: and Brandon road, in* T. 4, JL 8E., Jasper county.

Depth: Twelve inches.

Vegetation: Honey Locust, Crab Apple, Wild Plum, Red Haw.

A mry clayey soil, almost jet black, crumbling readily on exposure, after

<wetting.

he soil, saturated with moisture at 70.7 deg. Fahr., lost 14.325 per cent, of

moisture at 400 deg., dried at which temperature, it consisted of:
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forms the soil itself, and contains SIJ:!.all grains of gypsum. In this case, the 
hills immediately borqering on the prairie sometimes show a very heavy, pale 
yellow subsoil, resembling that found near. the . gypseous prairies, and forming 
an evident transition towards the "hog:..wallQw prairie"· , Such is the case, for 
instance, at several points in the Nichols' neighborhood, Smith. county (,-207). · 

743. SMITH AND. JA.SPER.-The town of Raleigh, ·like Brandon, 
·is situated on a ridge which forms the last spu~, as it Fere, of the 
Long~ leaf Pine Region, at this point . . As ·we pass froni Raleigh 
on the Garlandsville road, the soft white sandstone _(of the Gra~~ 
Gulf Group-_ (,227, 243), which near the town forms terraces at 
the foot of the .hills, seems to ascend, and finally occupies the 
hilltops ; and on descending from the ridge to Shoiigalo bottom, 
we find low down on the hillside, outcrops of limestone (f312), 
accompanied by prairie soil. The bottom of Shongalo Creek (ori. 
which, further above, at Austin's mill, .marl crops out). though not 
-of a prairie character, shows the increasing Iiminess of'the soil in 
.the prevalence of Mulberry, Ash and Poplar. Near the. summit 
·of the dividing ridge between Shongalo and Bowland's Creek, 
there is a terrace formed by limestone ledges, On and below which, 
· for some distance, we see a deep orange-colored, clayey subsoil, 

~containing rounded ferruginous concretions, (as· does the Monroe 
_prairie soil-,336), with a thin covering of black prair!e soil; while 
the summit of the ridgeis formed by narrow and very sandy strips, 
. .(Orange Sand), perched on top of the limestone plateau.--This 
·'' ~idge prairie soil" seems to be very fertile, but.! have not see~ 
'it in cultivation anywl1ere ; it is very stiff, but not more so than 
many others. The oak lands which forril the lower pqrtion of thi8 
.ridge, and of themselves are py no means infertile, might readily 
be improved by the marls of which the body of this ridge evidently 
~~~ . . 

7 44. Similar oa}{ lands intervene ·hm\e1 as weil as further above, 
between Leaf River and its western confluents; on the E. aide, 
however, we find, .at this point, Long-leaf Pine Hills, until we 
reach the Nichols' neighborhood (see above). The bottom of Leaf 
River here exhibits no prairie soil proper, but a growth indicating 
a calcareous .and very fertile soil-which, howev.er, is subject to 
-overflow. Higher up, in TT. 4 and 5, R. 8 :Et, (on the territory 
·of the Jackson Group), Leaf River and its heads (Hatehushe, 
'Tallabogue, et~.), have black prairie soil in the bottoms and on the 
~slo.pes tow:ards the same • . I subjoin an analysis of a specimen of 
•this soil, whicbJs very productive both of cotto.n and corn. 

Ne. 19-9. LEAF ~IVER P&AIRIJ!: SoiL, taken at the c.rossing of the Paulding 
:and Brandon ro~, in·T._ 4, R 8 E., Jasper county. . . . 

Dtptk : Twelve jncpes. · . · . . . · 
llegelalion: Honey Locust, Crab Apple~ Wild Plum, Hed Haw. · · 
A very clayey soil, almost jet black, crumbling readily on exposure, after 

·-wetting. . . . . . . . . . . . . . . 
The soil, Sll,turated with mois~ure at 70.7 deg. Fahr., lost 14.325 percent; of 

moisture at 400 deg., dried at which temperature, it consisted of : 
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Insoluble Matter.. % 63.435

Potash 0.796

Soda... .... 0.127

Lime 1.816

Magnesia 1.112

Brown Oxide of Manganese.... 0.-479

Peroxide of Iron 6.996

Alumina ...16.127

Phosphoric Acid . \ 0.232

Sulphuric Acid 0.085

Organic Matter, Water, and Loss 9.028

100.000

745. This analysis seems to exhibit characteristically the prom-

inent features of the black prairie soil of the Tertiary.

It is highly retentive of moisture; rich in vegetable matter, in lime, and in all

the other essential nutritive ingredients of plantsâ€”with the exception, in this

instance, of Soda, which seems to be deficient. The large amount of alumnia

dissolved in this analysis, as compared with those of other clayey soils, indicates

at once that the soil is in a highly decomposed state, in consequence of the aetion

of lime and vegetable matter, and that therefore the constituents are mostly in.

'an available condition. Hence little effect would be produced on it by marling,.

linless previously exhausted; but the further addition of vegetable matter and of

sand, to promote its iightness;â€”as, well as drainage, are indicated as improvements..

746. Hog Wallow Pkairte Region.â€”Beyond Leaf River, in

Smith county, and in N. W. Jasper, on the (light blue) territory of

Jackson Group, the arrangement of soils is a yery simple and'

uniform one. The bottoms of the larger streamsâ€”Hatehushe,

West Tallahala, Tallahoma, East Tallahala, and their larger con-

fluentsâ€”as well as the lower portion of the (sometimes gentle)

slopes towards them, are prevalently of the black prairie character.

Above these, forming level or gently undulating upland tractsâ€”or

sometimes, as on the West Tallahala, a kind of second bottom-

appears the "Hog-wallow", or "Hogbed Prairie" soil (V216),

timbered chiefly with Post Oak, of a lank growth and with tattered,

open tops; Black Jack and Short-Leaf Pine, of a similar growth,

often occupying it. The average level of the lands of this charac-

ter is about twenty-five to thirty feet above the level of the creeks

named; when the country ascends higher (in which case the

"hog-bed" lands generally form a distinct, level terrace, on which

the sandy ridges are perched), the Orange Sand formation and its

usual soils s6t in, forming either Long-leaf Pine ridges, or (as on

the Upper Tallahoma), the sandy ridge soils mentioned (f651); or

sometimes, oak uplands, with a medium soil, of yellow loam char-

acter (as on upper Leaf River* towards the prairies). According-

to the depth to which the drainage cuts into the surface occupied

by the soils last named, either the "hogbed", or the "black,

prairie" soil appears on the slope; and where level tracts are

occupied by the hogbed soil, at an inconsiderable elevation above^

the bottoms (as on the W. Tallahala in the N. B. quarter of 3>

R. 10 E., and adjoining tracts), small spots of black prairie often,

appear in slight depressions.
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Insoluble Matter •.....•.••.•......••.•..••...... 63.435 
Potash ...... • . ·.• . • . . . . ..... . . . . • . • • . . . . . • . • . • . • • • • 0. 796 
Soda .•......••.... ·. . . . . . • • . . • . . • . . . . . • • . . • • • • 0.127 
Lime .....•.••........... ; . . • • . . • . • . . . • . • . . . . . 1.815 
.Magnesia ........ , •.....• ~ ...•..•• ~., ........•.. 1.112 
Brown Oxide of Manganese .. ~ ...........•...... 0.479 
Peroxide of Iron. . . . . . . . . . . . . . . . . . . . . . . . . . • . • • 6.996 
Alumina .........•... ~ ............ , • .......... 16.127 
Phosphoric Acid ....... , . . . . . • . . . . .. .. . • . . . . . . . . 0.232 
Sulphuric Acid .......•..•.....• ; ...•.......... ~ 0.085 
Organic Matter, Water, and Loss. . . . . . . . . • . . . . . . . 9.028 

. ' --......;'__,.. 
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. ' ' < . 100.000 
745. This analysis seems to exhibit characteristicaJiy the prom

inent featur·es of the black prairie soil of the Tertiary . 
. . ' It is highly retentive of moisture; rich in vegetable matter, in lime, and ·in all 
the other essenti(l.l nutritive . ingredients of plants-with the exception, in this 

· instance, . of Soda, which seems to be deficient. The large amount Of alumnia 
dissolved in this 11.nalysis, as ~om pared with those of other clayey soils,. indicates. 

·,at once that the soil is in a highly decomposed state; in consequence of the action 
.. of lime and vegetable matter, and that therefore the constituents are mostly in. 

-~J;l available condition. . Hence little effect would be produced on it by marling,. 
'Qnless previously exhausted; l:mt the further addition Of vegetable matter and of 
sand, to promote its lightness:.-as.well asdrainage, are indicated as improvements •. 

746. HoG W .ALLow PRAIRIE REGION.-· Beyond Leaf River, in, 
Smith county, and inN. W. Jasper, on the (light blue) territory qf· 

· Jack~on Group, the arrangement of soils is a very simple and' 
uniform 'One . . Th~ -bottoms of ·· the larger streams-Hatehushe, 
West Tallahala, Tallahoma, East Tallahala, and their larger con.
:fluents-as well as the lower portion of the (sometimes gentle) 

, · slop_es towards them, are prevalently of the black prairie character. 
· Above these,· forming level or gently undulating upland tracts-or 
sometimes, as on the West Ta:llahala, a kind of second bottom-
appears the '' Hog·wallow", or "Hog bed Praii'ie" soil (,216), 
timbered chiefly with Post Oak, of a lank growth and with tattered, 
open tops;' Black Jack and Short-Leaf Pine, of a similar-growth, 
often ·occupying it. ·The average level of the lands of this charac
ter is about twenty-five to thirty feet above the level of the creeks 
named; when the country ascends higher (in which case the 
"hog-bed'' lands gen_erally form a distinct, level terrace, on which 
the sandy ridges are perched), the Or11nge Sand formation and its 
usual sQils set in, forming either Long-leaf Pine ridges, or (as on. 
the Upper Tallahoma), the·:sandy ridge .soils mentioned (,651); or 
sometimes, .oak uplands, with a medium soil, of yellow loam char
acter (as .on ltpper Leaf Riverj towards the prairies). According
to the depth to which the drainage cuts into the surface occupied 
by the soils last . named, either the "hogbed ", or tbe " black. 
prairie" soil appears on the slope; and where level tracts are 
occupied by the hogbed soil1 at an inconsiderable elevation above
the bottoms· (as on the W. Tallahala in the N. E. quarter ofT~ 3t 
R •. 19 E., and_ adjoining tracts), small. spots. . of black prairie often. 
appear in slight depl:'essiou£." · · · · . · .·. . · 
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747. The surface soil of the Hogbed or Post Oak Prairie is

generally of a gray or brownish-gray tint, with numerous small

dark brown dots of bog ore (1387), to the depth of six to ten

inches, where it is underlaid by a yellowish subsoil with reddish

dots. Both the soil and subsoil are very heavy and clayey; in dry

seasons they shrink so as to form numerous, and often large (one

to three inches wide) cracks in the surface. The next rain causes

the edges of these cracks to crumble off into the latter, which in

consequence cannot close up afterwards, when the soil receives a

thorough wetting. The intervening soil is therefore often com-

pelled to bulge upwards, and this, together with the crack, widened

by washing and crumbling, imparts to the tracts occupied by this

soil, the uneven surface to which they seem to owe their popular name.

The extreme "hog-bed" soil, where thus cracked in dry seasons, acquires an

almost stony hardness, and cuts with a shining surface; and a tract plowed in

that condition, resembles very much a field of brick-bats. On the other hand,

when plowed a little too wet, the result is scarcely better; hence it is thus far,

a very unsafe soil, on which it is exceedingly difficult to obtain a stand of any

<5rop in extreme seasons. It is very inferior for core, but will produce good

crops of cotton when the season is favorableâ€”the stalk being small, but well

boiled; the bolls open late. Owing to these difficulties in cultivation, and also

to the great scarcity of water in the "Hog-bed Prairie" districts, they are but

very thinly settled.

748. That the latter inconvenience can, almost beyond a doubt, be obviated

by hored wells > I have already stated (IF324, ff.). As to the improvement of the

soil itself, all that has been said in general concerning the treatment of heavy

soils (if40214, ff.) is applicable to it; while as to the question of its native fer-

tility, the following analysis gives some light.

No. 242. Hog-w allow Prairie Soil, from the level region east of West

Tallahaia, about three miles from the stream on the Raleigh and Garlandsville

road, K E. quarter T. 3, 10 E., Smith county.

Depth: Six inches.

Vegetation: Slender Post Oak with tattered tops; Short-leaf Pine, and here

and there a Spanish ("ifed") Oak.

A very heavy clay soil, brownish gray, with minute dark brown dots of bog ore.

The air-dried soil lost 6.833 per cent, of water at 400 deg. Fahr., dried at

which temperature it consisted of:

Insoluble Matter 76.758

Potash 0.525

Soda 0.190

Lime 0.424

Magnesia 0.674

Brown Oxide of Manganese.... 0.559

Peroxide of Iron 4.121*

Alumina 10.059

Phosphoric Acid 0.063

Sulphuric Acid. 0.059

Organic Matter and Water 5.733

99.100

749. This analysis represents, the poorest of this class of soils, which in com-

*This amount is too small, an accident having happened in its determination

â€”to which, also, the large aggregate loss (0.900) is owing.
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7 4 7. The surface soil of the Hog bed or Post Oak Prairie is 
generally of 11 gray or brownish-gray tint, with numerous small 
dark brown dots of bog ore (,'387), to ·the depth of six to ten 
inches, where it is underlaid by a yellowish sub~oil with reddish 
dots. Both the soil and subsoil are very heavy and clayey ; in dry 
seasons they shrink so as to form numerous, and oft~n large (one 
to three inches wide) cracks in the surface . . The next rain ·causes 
the edges of these cracks to crumble off into the latter, which in 
consequence cannot close up afterwards, when the soil receives a 
thorough wetting. The intervening soil is therefore often com
pelled to bulge upwards, and this, together with the Qra~k, widened 
by washing and crumbling, imparts to the tracts occupied by this 
soil,the uneven surface to whi,ch they seem to owe their popular name. 

The extreme "hog-b_ed" soil, where thus cracked in dry seasons, acquires an 
&most stony hardness, and cuts with a shining surface ; and a. tract plowed in 
that condition, resemples ·very much a field of brick-bats. On the other qand, 
when plowed a little too w:et, the result is scarcely better; hence it is thus far, 
-a very unsafe soil, on which it is exceedingly difficult to obtain a stand of any 
erop in extreme seasons. It is very inferior for corr:, but will produce good 
erops of cotton when the season is favorable-the stalk being small, bu·t well 
boiled ; the bolls open late. Ow~g to these difficulties in cultivation, and also 
to the great scarcity of water in the " Hog-bed P-rairie" districts, they are but 
'Very thinly settled. . 

748. That the latter inconvenience can, almost beyond a doubt, be obviated 
by bored wells, I have already st;tted ('U324, ff.). As to the improvement of the 
soil itself, all that has been said in general concerning the treatment of heav,y 
soils ('U4021.i, :ff.) is applicable to it; while as to the question of its native fer-
tility, the following analysis gives som~ light. · 
' No. 242. HoG-WALLow PRAIRIE SoiL, from the level- region east of West 

Tallahata., about three miles from the stream on the ~leigh and Garlandsville 
road, N. E. quarter T. 3, 10 E., Smith county. 

D_epth : Six inche_s. 
Vegetation: Slender Post Oak with tattered tops; Short-leaf Pine, and here 

and there a Spanish ("Red") Oak. · , 
A very heavy clay soil, brownish gray, with minute dark brown dots of bog ore. 
The air-dried soil lost "Q.833 per cent. of water at 400 deg. Fahr., dried at 

which temperature it consisted of: 
Insoluble ¥atter ••••••.••. ·~ ••..•.•.•...•. · ....• 76.758 
POtash . ........... I • • • • • • • • • • • • • • • • • • • • • • • • • • • o.-525 
Soda .......................................... 0.190 
Lime ..................... ~ . . . . . . . . . . . . . . . . . . . 0.424 
~agnesia .................... ........ ~ ........ 0.674 
Brown Oxide of Manganese. . . • • . . • . • • • • . • • • • • • • • 0.559 
Peroxide of ·Iron ....... . ....... ................... 4.121* 
Alum~. I I I 1 , 1 e I I I I I I I I I I I I I I I I I I t I I I I I I I I I I I .10.059 
Phosphoric Acid ............................ ; • • • 0.063 

··su~phuric Acid. ~ ... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . 0.059 
Organic Matter and Water •...••••••..••••••.•..• 5.733 

99.100 . 
74:9. This analys~ represents t!J.e poorest of this class of soils, which in com-

*This amount is too small, an accident having happened in its determination 
-to which, also, the large ~agregate loss (0.900) is owing. · · · 
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position would seem to rank as of medium fertility. The region in which it

was taken, is a continuation of the low, level hommock of the West Tallahala,

which, nearer to the stream, possesses a pale, ashy soil, with a heavy clay sub-

soil. Where the "Post .Oak Prairie" occurs at a higher level, as in the country

dividing the E Tallahala and Tallahoma, on the Paulding and Montrose road,

the timber is more vigorous, and the soil of a more yellowish tint. The composi-

tion of the soil analyzed approaches very closely to that of the underclay of the

Monroe Prairie (if 548, ff.), save in that it contains only half the amount of

lime; it is almost entirely deficient in vegetable matter, which accounts for its

want of thriftiness. The addition of the latter is probably, next to drainage

(1T410), and deep tillage (IT503), the most essential condition of the reclamation

of the "hog-bed" soil for profitable culture; and the use of the calcareous marls

of the. region (1T288), would no doubt, also be found a great improvement, since

it essentially requires stimulation. It is deficient in Phosphoric Acid, which

might be given it as bones, or superphosphate (if433); plaster, also, would

probably prove of essential benefit.

750. The wide bottom of the West Tallahala, in the region where the specimen

of "Hog-wallow" soil was taken, possesses a heavy "black prairie" soil, tim-

bered almost exclusively with the Chestnut White or Basket Oak; of great

depth, and probably of exceeding fertility for corn at least; it has, however,

scarcely been tested as yet, in consequence, it is said, of the unhealthiness of the

region, but probably equally as much on account of the absence of water, the

Tallahala not having water even in pools for several months. As there can now

be little doubt that even artesian bores would succeed in this region (1T325), it is

. to be hoped that these rich lands will not long remain unoccupied.

It is on the whole but rarely that, in the region mentioned, the "hog-bed"

soil is not found to a limited extent at least, intervening between the sandy

ridge soils and the bottom prairies. On the upper Tallahoma, in T.4, and? !R.

E. corner of T. 3, E. HE., as also on Arehusa and Quataiya Creeks in $L % T.

4, E. 10 E., the hog-bed soil is but thinly represented, the sandy hills sloping

down at once into a black prairie bottom; and the same is the case as, in West

Jasper, we approach the line of the Vicksburg Group (see map). This portion

of the county I have not personally visited, but according to the best accounts

I have, the sandy Long-leaf Pine ridges are there interspersed with strips of

black prairie along the streams; which in its intermixture with the sandy hill

soil, forms small bodies of very fertile land.

751. East Jasper I have not visited: it is said to correspond

closely, on the whole in its agricultural features to the western

portion at the corresponding points of the formations, so that a

general similarity of character is found in a N. W. and S.-E. direc-

tion (see map).

On both sides of the Paulding ridge (1f65l, ff.), the lands are, for a mile or

two, of the yellow loam character, until we descend to the level, first of the

"hog-wallow", and then of the "black" prairie. Near Garlandsville, on the

extreme heads of the Suanlovey and East Tallahala 288), there is quite an

extensive tract of calcareous prairie, both of the "black" and "bald" character;

which is here, as in S. E. Mississippi generally, termed "shell prairie" in contra-

^distinction to the "Post Oak" or Hog-wallow" prairie. In the bottom of the

Suanlovey, there are sometimes, where the upland prairie approaches the creek

*clqsely, tracts of a few hundred acres, of jet black prairie soil, two to three feet

deep, and characterized by argrowth of large Sweet Gum, Ash, Elm, Cottonwood,

Maple and Water Oak; which, though no doubt profusely fertile, has hardly hem

tested yet. The upland prairies, also, are much praised; it is said that on the

bald prairies, w^here the white "shell rock" (TT208), is near the surface, cotton

"rusts."; this is, no doubt, to be considered as having received an overdressing of

marl, and its defects will be remedied in a like mannerXl!460)â€”simply, perhaps,
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·position would· seem to rank as of medium fertility. The region in which it 
was taken, is a continuation of the low, level hommock of the West Tallahala, 
which, nearer to the stream, possesses a pale, ashy soil, with a heavy clay sub
soil. Where the "Post .Oak Prairie" occurs at a higher level, as in the country 
dividing the E Tallahala and Tallahoma, on the Paulding and Montrose road, 
the timber is more vigorous, and the soil of a more yellowish tint. The composi
tion of the soil analyzed. approaches very closely to that of the underclay of the 
-Monroe Prairie (-,r548, ff.), save in that it· contains only half the amount of 
lime ; it is almost entirely deficient in vegetable matter, which accounts for its 
want of thriftiness. The addition of the latter is probably, next to drainage 
('!f410), and deep tillage ( -,r503), the most essential condition of the reclamation 
-of the "hog-bed" soil for profitable culture; and the use of the calcareous marls 
of the region ( -,r288), would no doubt, also be found a great improvement, since 
it essentially requires stimulation. It is deficient in Phosphoric Acid, which 
might be given it as bones, or superphosphate (-,r433); plaster, also,-would 
probably prove of essential benefit. 

750 .. The wide bottom of theW est Tallahala, in the region where the specimen 
<Of " Hog-wallow" soil was taken, possesses a heavy "black prairie" soil, tim
bered almost exclusively with the Chestnut White or Basket Oak; of great 
depth, and probably of exceeding-fertility for corn atJleast; it has, however, 
scarcely been tested as yet, in consequence, it is said, of the unhealthiness of the 
region, but probably equally as .much on account of the absence of water, the 
Tal4thala not having water even in pools for several months. As there can now 
be little doubt that even artesian bores would succeed in this region (~325),itis 

. to be hoped that these rich lands will not long remain unoccupied. · 
It is on the whole but rarely that, in the region mentioned, the "hog~bed" 

soil is not found to a limited extent at least, intervening between the sandy 
ridge soils and the bottom prairies. On the upper Tallahoma, in T. 4, ancl N. 
E. corner ofT. 3, R. 11 E., as also on Arehusa. and Quatalya Creeks inN. ?.1fT. 
4, R. 10 E., the hog-bed soil is but thinly represented, the sandy hills sloping 
down at once into a bl'ack prairie bottom ; and the same is the case as, in West 
Jasper, we approach the line of the Vicksburg Group (see map). This p~rtion 
of the county I have not personally visited, but according to the best accounts 
I have,. the· sandy Long~leaf Pine ridges are there interspersad with. strips or 
black prairie along the streams ; which in its intermixture with the sandy hill 
soil, forms small. bodies of very fertile land. · 

751. East Jasper I have not visited: it is said to correspond 
closely, on the whole in its agricultural features to the western 
portion· at ·the corresponding points of -the formations, so that a 
ge~eraJ similarity of character is found in aN. W. and 8.-E. di:rec· 
tion (see map). · · . 

· On both sides of the Paulding ridge ( -,r 651, ff. ), the lands are, for .. a mile or 
two, of the yellow loam character, until we descend to the level, first of ·the 
"hog-wallow", and then of the "bla.Ck" prairie. Near Garlandsville, on ·the 
·-extreme heads of the Suanlovey and· East 'l'allahala ('[288), there is quite au 
·~xtensiv~ tra<:t of calcareous prairie; both of .the "black" and "bald" character; 
which. is here, as. in S. E. Mississippi generally, termed "shell prairie " in contra

-diStinction to the " Post Oak" or ·' Hog"wallow" prairie. In the bottom oi· the 
·Suanlovey, there are sometimes, where the upland prairie approaches the creek 
·-closely, tracts of a few hundred acres, of jet black prairie soil, two to three teet 
-d~ep,and characterized by a. growth of large Sweet Gum, Ash; Elm, Cottonwood, 
},{aple an(i ·Water Oak ; which, tho11gh no doubt profusely fertile, has hardly :f?een 
~sted yet. The upland prairies, also,- are much praised ; it is said that· on the· 
bald_prairies, where the. white "shell rock" (1[208), is..nell.l' the surface, cotto~ 
"rusts."; -this is, no doubt, to be considered as· having received an overdreSsing or 
.marl, and its defects ~ill be remedied in a like manner ( '[460)~simply, perhaNr, 
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"ky turning down a green crop. The uplands on which Grarlandsville is situated,,

lave mostly a sandy soil, timbered chiefly with Post Oak and Pine (Long- and

Short-leaf ); in places* however, it has a good loam foundation, and other Oaks-,

with Hickory, set in. The higher ridges possess a soil similar to that of the*

5"allahoma ridges (U"651). No prairies seem to occur north of Grarlandsville.

752. Clarke and Wayne.â€”The northern portion of Clarke

county, outside of the limits of the Jackson Group (see map), and

especially east of the Chickasawhay, bears essentially the character

of the Long-leaf Pine Region, so far as I have seen; differing little,,

in this respect, from the adjoining portions of Lauderdale (-1T650)...

In T. 4, R. 16 E., the detritus of the chert, sandstones and clay-

stones of the Silicious Claiborne Group (If 189, 1901), is often

largely diffused through the soil, without influencing in any sensible

degree its producing powers. Occasionally> also, we find tracts

possessing a pretty good loam foundation, with a growth of upland

Oaks, Black Gum and Short-leaf Pine (T649).

The bottoms are not very wide, possess light soils, on which the Star Anise

("Stinking Bush "â€”Illicium Floridanum), and the Calico Bush, or Sheep-

Laurel (Kalmia latifolia) are abundant. A few miles north-west of Quitman

we see one of those sandy ponds ot marshes, which further south become 'so-

abundant, covered with a sward of long grass, and a thick undergrowth of the

Candleberry or Myrtle (Myrica Garolinensis) and Bay {Magnolia glauca).

Within about four and a half miles of Quitman on the Enterprise road, there is

a tract of Pine Hills not differing very obviously in its timber from the rest, but

.possessing, under ten to twelve inches of ashy soil, a deep' orange-colored

jiubsoil, which is quite heavy, and if turned up would no doubt greatly improve

the soil for cultivation; the marls of the Quitman neighborhood would, also,

in this case, be freely used.

753. The Chickasawhay Eiver in N. Clarke rarely shows much first bottom;

ats Thanks are generally high and steep, breaking off from a level hommock, whose

total width varies from one to two miles, and sometimes more; it is generally

timbered, prevalently, with Oaks, especially White Oak, mixed variously with

Black Oak, Sweet Gum, Cherry, Hickory, some Bottom Pine (P. taeda), and

Bottom White Pine. The soils, as may be supposed, are prevalently light

(^342), but produce wellâ€”in favorable seasons, as much as a bale per acre may

ie;raised; as for instance, near Quitman, where the soil is somewhat heavier

than usual, and when plowed wet will readily pulverize on drying. The gray

soil generally possesses, at the depth of ten to fifteen inches, a good yellow loam

- aubsoil, which is underlaid by loose sand at some three to four feet, and is there-

fore well drained; deep plowing and the copious use of the marls of the region

OT289, ff.)uwill sustain these soils for a long time.

, .754:. Southward of Quitman, we again find Pine Hills with an inferior soil;

4he presence of the marls (which frequently crop out in the streamsâ€”1T290),

being recognized only by the growth of "Poplar", Crab Apple, etc., on the

lower hillsides and ravines. This aspect of the country continues with little

*hange until, on the S. side of Coonupy Creek, we enter upon the prairies of the

territory of the Jackson Group (T196; 209, ff.)Â«

The prairies which form plateaux or level ridges between the water courses,

possess some peculiar features. The smaller portion only is really bare of

timber, with only occasional clumps of Crab Apple and Honey Locust; their soil

^.usually much lighter than the soil timbered chiefly with sturdy Post Oak a,nd

Short-leaf Pine, thickly hung with Long Moss, and accompanied by an under-

growth of Crab Apple, Wild Plum, etc., which forms the greater part 6f the

"tract. It is a very heavy soil, producing, in rainy times, a fearfully tenacious-

mpnd; the black surface soil is 6 to 12 inches deep, then comes an equally heavy
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-._y .turning down a green crop. The uplands on whiclJ. - Garlandsvill~ is situ-ated,. 
lm-v:e mostly a sandy soil, timbered chiefly with Post Oak and Pine (Long- and 
.Bhor:t~l~~f); hi places; however~ it ha.S a good loam fou~dation; and othe·r Oaks, 
·.~th. _Hickory, set i~. T:Jle higher ridges possess a ·soil similar to that of the· 
.Tailahoma ridges (,-6~1). No prairies· seem to ·occtir -north· of Garlandsville. 

752. CL.A.RK.E: AND W AYNE.-The north~rn portion· of Clarke 
-count!, outside of the ~i~its of the Jack·~oh Gr~up (see map), an~ 
especially east of the Ob1ckasawhay, bears ·essentu:~lly the .cha~acter 
of -the Long-leaf Pine Region', so far as I have seen.·; differing little,. 
in .this respe~t, from the adjoining portions of Lauder¢lale (,-6·50) .. 
In--T. 4, R. 16 E., the detritus of the · chert, sandstones and clay
_stones of the Silicious Claiborn-e Group (~f 189, .190 1 ), is often 
largely diffused t~rough the soil, without infl~encing in any sensible 
~egree its prod-ucing ~ po\ver~. Occ.asionally; ·also, we find tracts 
possessing a pret~y good '- loam foundation, with a growth of upland 
Oaks, Black' Gum and Sbqrt-leaf Pine (,649). . · 

The bottoms are not very wide, \possess light soils. on which the Star· .Anise·· 
(".Stinking Bush "-Illicium Flo'l·iclanu'ln), and the· Cali~o Bush; or Sheep" 
Laurel .(Kalmia latifolia) are abundant. A few miles no.rth-west of Quitman 
we see ·one of those sandy ponds or marshes, which ·further south become ~SO· 

· abundant, covered with a sward of long grass, and a thick undergrowth of the· 
C~ndleberry or Myrtle (Myrica Oa1·olinensis) and Bay (Magnolia glauca). 
Within about four and a _half miles of Quitman on the Enterprise road, the:r;e is. 
a·tract of Pine Hills not differing ve-,:y obviously in its timber from the rest, but 
.po~sessing, .. u~der ten to twelye inches of ashy soil~ a deep' orange-colored 

-•ubsoil, w·hich is quite heavy, and if turned up would no doubt greatly improve· 
the .-·soil for cultivation ; the marls of the Quittna_.n neighborhood would, also, 
j~ thiS ·case, be freely used. · · 

'753. The Chickas.awhay River inN. CI~rke rarely shows much first bottom; 
..itS b~ks ~re ·gen~rally ~igh and st~ep, breaking off from a level hommock, whqse 
total width varies from one to two miles, and sometimes niore ; it is generally 
timbered, prevalently, with Oaks, especially White Oak, mixed variously with 
Black Oak, Sweet Gum, Cherry, Hickory, some Bottom Pine (P._ taeda), ·and 
Botto~ White_ Pine. The soils, as may be supposed, .. are -prevalently light 
(1"342), but produce well-in favorable -seasons, as much as a. bale per ~re may 
~;raised ; as for instance, near Quitman, where the soil is ~omewhat he~ vier 
ilu\n.usual, and when plowed wet will readily pulverize on drying. TJ'le gray
soil:generally possesses, at the depth of ten to fifteen inches, a good yellow loam 

_ au,osoil; which is underlaid by loose aand at some three to four feet, and is t~ere
fore ·well drained ; deep plowing· and the copious use of the marls of the region 

. -(~289, 1f.),~will sus~ain these soils for a long time·. 
/1.54. Southward, of Quitman, we again find Pine Hills with an· infer,ior soil ; 

. .&he-presence of the marls (wh~ch frequently crop out in the stre_ams--,r290)1 

being recognized only .by the growth of " Poplar ", Crab · Ap.ple, etc., on the 
lower hillsides and ravines. This aspect of the country co;ntjnues with little 
change until, on ~he _ s~ ·-side ofCoonupy Creek, we .enter upon the prairies of the 
territory of the· Jacbon Group (V196; 209, ff.). 

The prairi~s -which form plateaux or level ridges· between the water courses, 
posses~ _ some .-p~culiar features. . The . sptaller portion only is really bare ~f · 
tiniber, _wit~ Qnly·;<>cc4Sio:hal. c~umps of Crab .Apple and Honey Locust·; their soil 
-is:us~ally· ni.U:c~_ lighter than the_ soil ti~bered chiefly·.- with sturdy Post Oak ~nd 
.Short-leaf Pine; t)li.ckly p~ng· with Long Moss~ and · accompanied by an 1mder
·£l'DWth of Crab ,;Apple, .:wn<) ·Plum, . etc., which forms the greater part of the 
:.tract. It is a very heavy soil, ·prod·ucing, in rainy times, a fearfully tena¢ious . 
.• ud ; the black surface soil is 6 to 12 inches deep, then comes an equally h_eavy 

IChtl 
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deep orange-tinted subsoil; and beneath this, at variable depths (3 to 10 feet),

white, and generally clayey marls, resembling those of theMcNutt Hills (Tf282).

Both kinds of soil produce finely, but that of the open prairie is safer and

more easily tilled. The other seems to stand intermediate, as it were, between

the true black prairie soil and that of the "Hog-wallow" prairie, into the latter

of which, further S., it shows a gradual transition. The sandy marls of Suck

Creek and Trotter's plantation (IT210, &.). would, no doubt, be found a great

improvement on this soil, and like that of Garland's Creek (TT210; 292), are to

be considered a general manure, applicable to almost all soils.

In the absence, thus far, of a more special investigation of the properties of

these soils, I refer the agricultural reader, for the present, to what has been said

concerning the treatment of heavy soils in general (i[4021 ), and of the Monroe

Prairie soil (if 549, fif.). in particular. The main body of these lands lies S. of

Garland's Creek, Gen. Trotter's plantation (IT211) being near its southern limit;

another body or succession of patches, however, extends eastward between

Coonupy and Garland's Creek, for a considerable distance. With the lands

lying W. of the Chickasawhay, I am not personally acquainted; they are said to

correspond in general, in a N. W. and S. E. direction, to those on the E. side;

although there is less prairie. *

755. On the slope towards the Chickasawhay, near Trotter's plantation, there

generally is near the hilltops a terrace of about 6 to 10 feet, above the prairie soil

proper; on this we find red claystone with fossils (1T212), and a heavy soil

resembling the "Hog-bed " soil, timbered with lank Post Oak and Short-leaf Pine,

Black Gum, and occasionally some Hickory; it forms a level terrace, elevated

70 to 80 feet above the river, into which it falls off in steep bluffs (IF212). A belt

of this land, 2 to 3 miles wide, intervenes between the , prairies of S. Clarke,

just described, and the hilly but in part very fertile country of the territory of

the Vicksburg Group (see map), in Wayne county, which is interspersed with

small patches of upland prairie, especially in its southern portion; and also

possesses a variety of productive "mulatto " and "hommock" soils, resulting

from the intermixture of the calcareous materials with the light surface soils,

which by themselves alone, on the tops of the ridges, are indifferent, or abso-

lutely poor. Hence the hommock of the Chickasawhay, and the slopes of the

ridges towards the same, are very fine and safe soils, especially for cotton; and

the same is true of the bottoms, hommocks and hillsides on the smaller streams,

both E. and W. of the Chickasawhay; and the abundance of fine marls found

in this region (TT229; 294, ff.), insures the continuance of their productiveness.

The fertile hommock terminates, however, in the latitude of Waynesboro', near

Dr. E. A. Miller's (^229). Thence southward both the river hommock and

the uplands assume the character of the Long-leaf Pine Region, as will be

noticed hereafter. On the Buckatunna, which I have not personally visited,

the condition of things, at corresponding points, seems to be the same as on the

Chickasawhay.,

756. Waters of the Central Prairie Kegion.â€”The gener-

alities given in the Geological Eeport (T319 to 325), in regard to

the waters of the formations occupying this region, are sufficiently

expressive of the fact, that on the whole it is, thus far, but poorly

supplied with that essential fluid; except where sand ridges exist.

Natural springs are scarce or wanting; the water (when any is

obtained) of dug wells of moderate depth, is very generally mineral,

and eitherâ€”as at Cantonâ€”undrinkableâ€”or at least, too strong

for daily use; such being especially the case where, instead of

being simply limy, the water is derived partly or wholly from

lignitic clay strata, which impart to it magnesian saltsâ€”the constant

and daily use of which, is, of course, highly debilitating and
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deep orange-tinted: subSoil; and beneath this, at variable depths (3 to 10 feet), 
white, and generally clayey marls, resembling those of the MeN utt Hills ( '!f282). 

Both kindS of soil produce finely, but that of the open prairie is safer and 
more easily tilled. The other seems to stand intermediate, as it were, between 
the true black prairie soil and that of the" Hog-wallow" prairie; into the latter 
of which, further S., it shows a gradual transition. The sandy marls of Suck 
Creek and Trotter's plantation ('!f210, ff.). would, nq dqubt, b-e founcl a great 
improveme~t on this soil, and like that of Garland's Creek ('lf210; 292), are to 
be considered a general manure, applicable to almost all soils. 

In the absence, thus far, of a more special investigation of the properties of 
these soils, I referthe agricultural reader, fm: the present, to what has been said 
concerning the treatment of heavy soils in general (~4021 ), and of the Monroe 
Prairie soil ('1!'549, ff.). in particular. The main body of these lands Iiet? S. of 
Garland's Creek, Gen. Trotter's plantation ( 'lf2ll) being ne~r its southern limit ; 

. another body · or succession of p!ttcl;les, however, extends eastward between 
Coonupy and Garland's Creek, for a considerable distance. With the lands 
lying_W. of the Chickasawhay, I amnot personally acquainted; they are said to 
correspond in general, in aN. W. and S. E. direction, tothose on the E. side; 
although there is less prairie. _ ·, 

755. On the slope towards the Chickasawhay, near Trotter's plantation, there 
generally is near the hilltops a terrace of about 6 tp 10 feet, above the prairie soil 
proper; on this we find red claystone with fossils ('lf2l2), and a heavy soil 
reseinbling.the <t Hog~bed "soil, timbered with lank Post Oak and Short.:. leaf Pine, 
Black Gum, and occasionally-s.ome Hi_ckory; it foriJ:lS a level terrace, elevated 
70 to 80 feet above the river,into which it falls off in steep bluffs ( 'lf212). A belt 
of thiS land, 2 to 3 miles wide, intervenes between the _ prairies of S. Clarke, 
Just described, and the hilly but in part very fertile country of the territory of 
the Vicksburg Group (see map), hi Wayne county, which is interspersed with 
small patches of upland prairie, especially in its southern portion; and also 
possesses a variety of productive "mulatto" and "hommock" soils, resulting 
from the intermixture of the calcareous materials with the light surface soils, 
which by themselves alone, on the tcps of the ridges, are indifferent, or abso
lutely poor. Hence the hommock of the Chickasawhay, and the slopes of the 
ridges towards the same, are very fine and sa(e soils, especially for cotton_; and 
the same is true of- the bottoms, hommocks and hillsides on the smaller streams, 
both E. and W. of the Ohickas~~;whay ; and the abundance of fit:1e marls found 
in this region ('IT229; 294, ff.), in,sures the continua:nae of their prod:uctiveness. 
The fertile hommock terminates, however, in the latitude of Waynesboro', near 
Dr. E. A. Miller's ('IT229). 'l'hence southward both the river hommock and 
the uplands ·assume the character of the Long-leaf Pine Region, as will be 
noticed hereafter. On the Buckatunna, which I have not personally visited, 
the condition of things, at corresponding points, seems to be the same as on the 
Chickasawhay. , . 

7 56. W .A.TERS OF . THE CENTRAL PRAIRIE REGI6:N.-The gener
a:Iities given-in the Geological Report (,319 to 325), in regard to 
the waters of the formations occupying this region, are su'fficiently 
expressive of the fact, that on the whole it _is, thus far, but poorly 
supplied with t4at essential fluid, except where sand ridges exist. 
Natural springs are . scarce or wanting; the water (when any is 

. obtained) of dug, wells of moderate depth, is very generally mineral, 
ahd ·either-as at Canton-undrinkable-or at least, too strong 
for dailyuse; such beiD:g especially the case where, instead of 
being simply limy, the -w~ter· is derived partly or. wholly from 
lignitic clay strata, which impart to it magnesian salts-the const:mt 
and daily use of which, is, of course: highly debilitating and 
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injurious to health. It is not, therefore, without good reason that,

so long as deep bored wells have only been attempted, cisterns

should be so very generally in use. <

Without entering into lengthy detail I can add but little to the generalities

given in the place above quoted. On the territory of the Jackson Group (see

map), when there are no Orange Band ridges sufficiently extensive to furnish

freestone wells, no water is generally obtained until we reach the underlying

lignitic strata, whose waters are always more or less mineral and particularly,

magnesian.

757. The undrinkable saline waters of shallow wells at Canton have already

been noticed; the city of Jackson, also furnishes a good example of the condition

of things in this region. Cisterns are chiefly used, although water can be

Abundantly obtained in wells, especially in the western part of the townâ€”there

being, however, a great variety of composition. Thus, Mr. H. E. Sizers' well

(100 feet deep) is a chalybeate (containing Bicarbonate of Iron) with but a small

amount of Chloride of Magnesium and a little Common Salt; very little Lime,

no Sulphates; some odorous bituminous matter.

A well at Mrs. Nichols' residence, West Jackson, yields strong sulphur water.

A singular trio of wells is situated on the property of Capt. A. Mizell, in the

hommock of Dry Creek. One of these, which has already achieved for itself

sonie reputation, and has become a favorite resort for the inhabitants of Jackson

and neighborhood, is 23 feet deep, the water being obtained in a bed of marl

(No's 4 and 5 of Sec. 27, p. 131); it is of great strength, and the qualitative

analysis (first made by Prof. Biddell) gave the following result:

Bicarbonate of Lime and Magnesia, largely.

The Sulphates and Chlorides (seemingly in about equal proportions) of

Magnesia, largely.

Potash,"

Lime, â€¢

Soda.

(The bases being named in the apparent order of their prevalence). Besides

these, there are small quantities of

Silica,

Free Carbonic Acid.

The other well (of the same depth, and about 40 yards distant from the first),

whose water was obtained below the shell-bed, in bluish sandy clay (No. 3 of

the section quoted above) contains the Sulphates of

Alumina,

Lime,

Magnesia,

Potash,

Soda,

And a smaller proportion of the Chlorides, probably of the latter four.

The water of this well is somewhat weaker than that of the first well, but

nevertheless a strong astringent, and has an acid reaction; while the former is

purgative, and its reaction alkaline. When the two waters are mixed, they

become turbid, the Alumina of the "Alum water" being precipitated.

A third well, dug about 60 yards from either of the former, found no water in

the lignitic clays at 26 feet; freestone sipage-water, however, comes in from

above, and the well exhales at its mouth a strong order resembling naphtha, or

-coal gas.

758. The waters of the Mississippi Springs* and of Cooper's Wells, though

*The site of Cooper's Well, as given on the map, is in reality that of the

Mississippi Springs. The Wells are situated two miles S. of the point given,

<$>n N. K % S. 35, T. 4, E. 2 W.
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injurious to health. It is not, therefore, without good reason that, 
so long as deep bored wells have only· been attempted, ciste:rps 
should be so very generally in use. ··· · . 

Without entering into lengthy detail I can ~dd but·little to the generalities 
given in the plru::e above. quoted. On the territory of. the J aclmon. Group (see . 
:inap), when there are no Orange Sand ridges sufficiently .extensive to furnish 
freestone wells, no -water is generally obtained until we reach the underlying 
lignitic strata, whose .waters are always more or less mineral and. particularly, 
magnesian. , . . · 

757. The undrinkable saline waters of shallow wells at Canton have already 
been noticed ; the city of Jackson, also furnishes a good e:x:aniple of the condition 
{)f things in this region. Cisterns are chiefly used, although water can be 
.abundantly oQtained in wells, ~:!Specially in the western part of the town-there 
being, however, a great variety of composition. 'l'hus, Mr. H. E. Sizers'·well 
(lOOfeet deep) is a chalybeate (contaihing Bicarbonate ofiron) with but a small 
.amount of Chloride of Magnesium and a little Common Salt ; very little Lime, 
no Sulphates ; some odorous bituminous matter. · . 

A well at Mrs. Nichols' residence, West Jackson, yields strong sulphur water. 
A singular trio of wells is situated on the property of Capt. A. Mizell, in the 

hommock of Dry Creek. One of these, which has already -achieved for itself 
£orne reputation, and has become a favorite resort for the inhabitants of J ru::kson 
and neighborhood, is 23 feet deep, the water being obtained in a bed of marl 
(No's 4 and 5 of Sec. 27, p. 131) ; it is of great strength, and the qualitative 
:analysis (first made by Prof. Riddell) gave the following result : 

Bicarbonate of Lime and Magnesia, largely. 
The Sulphates and Olll01·ides (seemingly in about equal proportions) of 
Magnesia, largely. 
Potash, " 
hime, 
Soda. 
(The bases being nallled in the apparent order of their prevalence). Besides 

these, there are stnall qua:ntities of 
Silica, 
Free Oarbonic Acid. 
The other·well (of the same depth, and about 40 yards distant from the first), 

whose water was obtained below the shell-bed, in bluish sandy clay (No.3 of 
the section quoted above) contains·· the· Sulphates of 

Alumina, 
Lime, 
Magnesia, 
Potash, 
Soda, 

And a smaller proportion of the Ohlo1·ides, probably of the latter-four .. 
The water of·this well is somewhat weaker than that of the first.well, but 

nevertheless a strong astringent, and has an acid reaction ; while the former is 
purgative, and its reaction alkaline. When the two waters are mixed, they 
become turbid, the Alumina of the "Alum water" being precipitated. 

A third well, dug a"\Jout 60yards from either of the former, found no.waterin 
the lignitic clays at 26 feet; freestone sipage-water, however, comes in from 
abov~, and the well exhales at its mouth a strong order resembling naphtha, or 
..coalgas. · 

758. The w;aters of. the Mississippi Springs* and of Cooper's Wells, though 

*The site of Cooper's Well, . 9.8 given on the map, is in reality that of the 
MississiJ!Pi Springs. The Wells are situated two miles S. of the point gi"ven, 

4>n N. E. ·~s. 35, T. 4, R. 2 W. ' 

Digitized by 
UNIVERSITY OF MICHIGAN 

Original from 
UNIVERSITY OF MICHIGAN 



1759]

MISSISSIPPI SPRINGSâ€”COOPER7S WELLS.

347

originating in the gray clays and sandstones of the Grand Gulf Group (IF230, ff.),

may find their place here, where readers will expect to see them mentioned.

The water of the Mississippi Springs, (which issue at the foot of a ridge composed

of white and partly "rotten" sandstonesâ€”Tf233; 241), are impregnated with

Sulphuretted Hydrogen; they do not seem to contain much solid ingredient.

The principal one of Cooper's Wells (both situated, within 50 yards of each

other, at the foot of a narrow, steep ridge composed of white sandstone alternating

with semi-indurate, gray, sandy clay) a little over 100 feet deep, is dug chiefly

in sandstones alternating with ledges of gray clay. The water, a very strong

one (105 grains of solid matter per gallon), is a saline chalybeate, which

according to Dr. Lawrence Smith's analysis (Wailes' Keport, p. 295) contains

as its chief ingredients the Sulphates of Lime, Magnesia, Soda, and Alumina

(named in the order of their prevalence), with.smaller amounts of the Chlorides

of Sodium, Calcium and Magnesium; of Peroxide (and Bicarbonate) of Iron,

Silica, Cremate of Lime and Sulphate of Potash; with some free Carbonic Acid.

The reputation of this water is already very extensive, and as a pleasant and

healthful place of resort, Cooper's Wells vie with any in the Southwest.

The water of the other well is powerfully impregnated with Sulphuretted

Hydrogen, being a "white Sulphur" water. Its fixed ingredients have not

been investigated; it contains much less of these than the chalybeate well.

A few shallow wells at Jackson possess freestone water, or nearly so. In

some (as in one dug by Capt. L. Julienne) no regular stream of water has been

struck at 100 feet and more.

759. The mineral waters of the Brandon neighborhood will be mentioned in

connection with the Long-leaf Pine Kegion (U797, ff.). Wells with saline and

sometimes fetid waters occur more or less, in N. Eankin, Scott, Smith, and

Jasper, as has beenmentiond; but no prominent mineral water is known to me

as occurring on the territory of the calcareous Tertiary, until we reach the

waters of the Chickasawhay, where we find a number of minerial springs,, partly

saline, partly chalybeate and sulphureous; thus near Enterprise; in the bed of

Suaniovey Creek, near Garlandsville, where there is a strong " white Sulphur"

spring, yielding a copious supply o^water, which may contain other important

ingredients also ; and about a mile S. of Quitman, Clarke county. The latter

(" Smith's Spring ") has attained some note in the neighborhood; a quantitative

analysis (made by myself, in 1855) showed it to contain essentially the Bicar-

honates and Sulpliates of Potash and Lime, with small amounts of Magnesia

and Common Salt. The water has a reddish tint, owing to some organic matter

(Crenic Acid ?) held in solution by the potash. It is slightly impregnated with

Sulphuretted Hydrogen.

At Quitman (1T194), and on the territory of the calcareous Claiborne Group

generally, shallow wells obtain water, morevor less limy, in the tertiary sands

and marls (1T1901 ff.); as also', on the sand ridges, freestone water in the Orange

Sand (1T75, ff.). The latter condition of things also obtains at Garlandsville,

where excellent freestone water is obtained in wells on the sand ridge, before

reaching the white marl or "prairie as it is here called, which lies 35 to 40

feet beneath the surface (if208).
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·origina.ting in the gray clays and sandstones of the Grand Gulf Group ( '!1230, ft'. ), 
may find their place here, where readers will expect to see them mentioned. 
The water of the Mississippi Springs, (which issue at the foot of a ridge composed 
of white and partly "rotten" sandstones-~233; 241), are impregnated with 
Sulphuretted Hydrogen; they do not seem to contain much solid ingredient. 

The principal one of Cooper's Wells (both situated, within 50 yards of each 
other, at the foot of a narrow, steep ridge composed of white sandstone alternating 
with semi-indurate, gray, sandy clay) a· little over 100 feet deep, is dug chiefly 
in sandstones alternating with ~edges of gray clay. The wat~r, a very strong 
one (105 grains of solid matter per gallon), is a saline chalybeate, which 
according to Dr. Lawrence Smith's analysis (Wailes' Report, p. 295) con~ains 
a.s its chief ingredients the Sulphates of Lime, Magnesia; Soda, and .. tUumina 
(named in the order of their prevalence), with.smaller amounts of the Chlorides 
of Sodium, Calciurn and Magnesium; of Peroxide (and Bica?·b(Jnate) of Iron, 
.Silica, Cre:nate of Lime and Sulphate of Potash; with some free Carbonic Acid. 

The reputation of this water is already very extensive, and as a pleasant and 
healthful place of resort, Cooper's Wells vie with any in the Southwest. 

The water of the . other well is powerfully impregnated with Sulphuretted 
Hydrogen, being a "white Sulphur" water. Its fixed ingredients have not 
been investigated 1 it contains much less of these than the chalybeate well • 

.A. Jew shallow wells at Jackson possess j?·eesto?te water, or nearly so. In 
some (as in one dug by 'Capt. L. Julienne) no regulat· stream of .water has been 
struck at 100 feet and more. · 

759. The mineral waters of the Brandon neighborhood will be mentioned in 
connection with the Long-leaf Pine Region ('lf797, ft'.). Wells with saline and 
sometimes fetid waters occur more or less, in N. Rankin, Scott, N. Smith, and 
Jasper, as has been mentiond ; but no prominent mineral water is known to me 
as occurring on the territory of the calcareous Tertiary, until we reach the 
waters of the Chickasawhay, where we find a. number ofminerial springs, partly 
sa1ine, partly chalybeate and sulphureous; thus near Enterprise; in the ·bed of 
Suanlovey Creek, near Garlandsville, where there is a strong "white Sulphur" 
spring, yielding a copious supply oC:water, which may contain other important 
ingredients also ; and about . a mile S. of Quitman, Clarke county. The latter 
("Smith's Spring") has attained some note in the neighborhood ; a. qualitita.tive 
analysis (made by myself, in 1855) showed it to contain essentially the Bicar
bonates and Sulphates of Potash and Lime; with small amounts of Magnesia 
and Cammon Salt. The water has a reddish tint, owing to some organic .matter 
(Orenic Acid ?) held in solution by the potash. It is slightly impregnated with 
Sulphu1·etted Hydrogen. . 

At Quitman ('!f194), and on the territory of the calcareous Claiborne Group 
generally; shallow wells obtain water, morELor less limy, in the tertiary sands 
and marls ('lf190t ff.); as alsO', on the sand ridges, freestone water in the Orange 
Sand ('11'75, tf.). The latter condition of things also obtains at Garla:o:dsville, 
where excellent freestone water is obt.ained in wells on the sand ridge, before 
reaching the white marl or "prairie", as it is here called, which lies 35 to 40 
feet beneath the surface ('[208).-
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THE LONG-LEAF PINE REGION.

Embracing most of the Territory given on the Map as Occupied by the.

Grand Gulf (jroup (1T230), lying South of the "Central Prairie Begion",.

(TT721 to 759), East of the "Southern Kiver Counties", (if 674 to 720.),.

'AND NOT INCLUDED WITHIN THE "SEA-COAST COUNTIES" (^804; 884).

760. Extensive as is tlie district circumscribed as above, it ex-

hibits, nevertheless, a great uniformity of character both in its

surface conformation, its soils, and its vegetation; and its promi-

ent traits may be briefly stated. The surface is generally undula-

ting, not unfrequently hilly, especially where the uplands fall off

towards the larger water-courses; between these, however, we

frequently find dividing plateaus or table-lands, which are but

gently undulating or almost levelâ€”such being the case more

especially where the Orange- Sand formation, (which forms the

surface of the whole region1â€”T77) is composed only of pervious

sand with no water-shedding strata, in consequence of which, most

of the rain-water sinks into the ground, instead of (as elsewhere)

washing out deep valleys and ravines. The surface soil of the

uplands is almost throughout, very sandyâ€”partly pebbly or inter-

mixed with coarse sand, or, more generally, a fine, grayish-white,

".ashy" material, very siliciousand unretentive. The depth of this

soil varies, on the dividing plateaus of Simpson and S. Smith, for

instance, from 10 to 18 inches, at which depth it is generally

underlaid i)y a yellow sandy loam; at times, when the land is very

poor, by the strata of the Orange Sand directly,

7611. The prominent forest tree of the region is the Long-leaf

Pineâ€”(Pinus australis Micx, P. palustris Z.), which near its borders,,

occupies only the higher ridges (1*648), but gradually descends until

we find it on the very verge of the bottoms, although it very rare-

ly occurs in the latter themselves. It is accompanied, in the

uplands., by the Post Oak and Black Jack (either or both), and

almost invariably, especially on the hillsides, by some Black Gum

(Nyssa multiflora); also, most generally, by some Dogwood

(Cornus fiorida).

761A The frequency, size and shape of these concomitant trees

(as well as, though less markedly, that of the Long-leaf Pine itself),

mark the variations in the fertility of the soil where, as in the

most southerly portion of the region, the Short-leaf Pine [Pinus

rigida) is absent. In its northern portion, however, the partial

or entire replacement, on the ridges, of the Long-leaf Pine by the

Short-leaved species, is the most common intimation of an improve-

ment of the soil, which generally consists in the nearer approach

to the surface, of the sandy loam subsoil before mentioned. In

this case, simultaneously, the Black Jack and Post Oak increase

in frequency and improve in aspect, and the Spanish (" Red ") and

Scarlet (" Spanish "J Oaks also often appear; and it is chiefly in
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THE LONG-LEAF PINE REGION. 

EMBRACING; MOST oF THE TERRITORY GIVEN oN' THE. MAP AS OccuPIED. DY Tln::: 
GRAND GuLF GRouP ( '{["230), LYING SouTH OF Tl!E "CENTRAL PRAIRIE REGION", . 

. . ('{["721 to759), EAST OF THE "SOUTHER~, RIVER COUNTIES", (~674" to 720), . 
. . AN:P NOT INCLU:PED WITHIN TliE "SEA~C.O.AST COUNTIES" (~804; 884). · 

760. Extensive as is the· district circumscribed as above, it ex
hibits, nevertheless, a great uniformity of character hoth ·in its 
surface conformation, its soils, and its vegetation ; and its promi
ent traits may be briefly stated. The surface is generally undula
ting, not unfrequently hilly, espeCially where the uplands fall o-ff 
towards the larger water.:courses.; between these, however, we 
frequently :find dividing plateaus or ' table-lands, which are 'but 
gently undulating or almost level-such being the case more 
especially where the Orange. Sand formation, (which forms the 
surface of the whole region·-,-77) is composed only of pervious 
sand with no water-shedding strata, jn consequence of which, most 
of the rain-water sinks into the ground, instead of (as elsewhere) 
washing out deep valleys and ravines. The surface soil of the 
uplands is almost throughout, very sandy-partly pebbly or inter
mixed with coarse sand, or, more generally; a fine, grayish~ white, 
".ashy" material, very silicious and unretentive; The depth of this 
soil varie~, on· the dividing plateaus of Simpson and S. Smith, for 
instance, from 10 to 18 inches, at which depth it is gener&Jly 
underlaid _by a yellow sandy loam ; at times, when .the land is very 
poor, by the strata of the Orange Sand directly. . 

761 1 • The prominent forest tree of the region is the Long-:Jeaf 
Pine-(Pi71us australis Mrcx, P. palust1·is L.), which near its borders,. 
occupies only the higher ridges (,-o48), but gradually descends until 
"'"e find it on the very verge of the bottoms, although it very rare
ly occurs in the latter themselves. It is accompanied, in the 
uplands, by the Post Oak and Black Jack (either or both), and 
almost invari~bly, especially on the hillsides, by some Black Gum 
(Nyssa multiflora) j also, most gen(;)rally, by some Dogwoocl 
( Cornl,f,s florida). · · · 

761~. The frequency, size and shape of these concomitant trees 
(as well as, though less markedly, that of the Long-leaf Pine itself), 
mark the variations in the fertility of the soil where, as in the 
most southerly portion of the region, the Short-leaf Pine (Pinus 
rigida) is absent. In its northern portion, however, the partial 
or .entire replacement, on the ridges, of the Long-leaf Pine by the 
Short-leaved species, is the most common intimation of an improve
ment of the soil, which generally consists in the nearer approach 
to the surface, of the sandy loam subsoil before mentioned. In 
this case, simultaneously, the Black Jack and Post Oak increase 
in frequency and improve in aspect, and the Spanish (" Red") and 
Scarlet (" Spanish") Oaks also often appear ; and it is chiefly in 
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^patcfoes of this character, which vary from a few acres to several

sections in extent, that in the Long-leaf Pine Region, we find

-settlements of any extent in the uplands. Where the Long-leaf

Pine alone prevails, the soil is generally so poor, that cultivation

is altogether confined to the hillsides and bottoms.

762. The latter are generally very narrow (those of Leaf River,

Okatoma and Okahay, in S. Smith for instance, rarely exceeding

\ of a mile); on the larger streams, as on Pearl (1T653, if.), Leaf

and Pascagoula (T806, ff.) Rivers, they are often skirted by horn-

mocks of equal or greater width, inferior in fertility to the first

bottom, but still in general superior to the Long-leaf Pine uplands.

The soils both of the bottoms and hommocks are, of course, very

light in genera], the only exceptions known to me being the first

bottoms of Pearl and Pascagoula Rivers, within the Sea-Coast

Region (T78Q ; 809). The bottoms are productive, notwithstand-

ing the great sandiness of their soil, because of the great depth to

which the roots of plants can penetrate in the loose material; arid

the bottom soils of the streams which, like Strong River, the Okahay,

Leaf River, the Tallahalas, etc., head in the Prairie region, are of

very superior quality for some distance beyond the line of the

formation (see map), being of a chocolate color and very light*

and resembling not a little the Homochitto soils (T701, ff.).

Among their timber, the Beech generally forms a very prominent ingredient;

%esides, the Magnolia (M. grandiflora) the Bottom Pine (P. taeda) and Black

Oum are rarely wanting, the undergrowth being formed by Witch Hazel, Calico

Bush (Kalmia latifolia% Star Anise (lllicium floridanum?) various species of

Black Haw (Viburnum), Bay (Magnolia glauca), Bay Galls (Jbaurus 0aroU-

Mmsi$),ete. '-

7(53. The herbaceous vegetation and undergrowth of the Long-

leaf Pine Region is hardly less characteristic than the timber.

Whenever the regular burning of the woods, such as practiced by

the Indians, has not been superseded by the irregular and wasteful

practice of the later settlers, the pine forest is almost destitute of

shrubby undergrowth, and during the growing season appears like

a, park, whose long grass is often very beautifully interspersed with

brilliantly tinted flowers.

The prevailing grasses are of the Brown Sedge tribe (Andropogon, Erianihus),

sand next to these the Paniceae (grasses resemblingthe Millet, Paspalumt

Panicum) in numerous species; Agrostis juncea is highly characteristic; and

so, in the more southerly portion, is the curious "Toothache Grass" (Monocera

>aromatica). Among the flowers there are conspicuous in Spring: Qeanothus

Americanus (" New Jersey Tea~")> Tephrosia Virginica (" Devils Shoe-string"

â€”which in S. Mississippi rarely bears perfect flowers), Phlox pilosa, Hedyotis

purpurea, Budbeckia hirta^ Coreopsis lanceolata, Silene Virginica, Violapalmata,

Delphinium exaltatum (the bright blue Larkspur), Penstemon pubescens, and the

fjeautiful Malva Papaver} whose flowers closely resemble those of the red

Poppy of the gardens. Somewhat later, two small species of Cassia ((7.

chamaecristd and nictiiansâ€”sometimes called Sensitive Plant), Lobelia glandu-

%osar puhe?*irta} two species of "St; Andrew's Cross" (Ascyrum crux Andreae,

and stans) the white llorning glory (Ipomaea pandurata) and a kind of wild

Lettuce (Hieraciim Gronovii; also Pycnanthemum linifdlium, become' very
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\'&tckes of this character; which vary from a few acres to several 
sections in extent, that in the Long-leaf Pine Region, we find 
.settlements of any extent in the uplands. Where the Long-leaf 
Pine alone prevails, the soil is generally so poor, that cultivation 
is altogether confined to the hillsides and bottoms. _ -

762. The latter are generally very narrow (those of Leaf River, 
O~atoma and Okahay, i;'l S. Smith for instance, rarely exceeding 
l of a mile) ; _on the larger streams, as on Pearl (,653, ff.), Leaf 
.and Pascagoula (,806, ff.) Rivers, they are often skirted by hom
mocks of equal or greater width, inferior in fertility to the first 
bottom, but still in general superior to the Long-lear Pine uplands. 
The soils both of the bottoms and hom mocks are, of course, very 
light in general, the only exception(:! known to me being the first 
bottoms of Pearl and Pascagoula Rivers, within the Sea-Coast 
Region (,780; 809). The bottoms are productiv~, notwithstand
ing the great sandiness of their soil, became of the great depth to 
which the roots· of plants can pesetrate in the· loose i:naterial ; and 
t.he bottom soils ofthe streams which, like Strong River, the Okabay, 
Leaf River, the Tallahalas, etc., bead in the Prairie region, are of 
very superior quality for some distance beyond the line of the 
formation . (see map), being of a chocolate color and very light1 

and I'eseinbling not a little the Homocbitto soils (,701, ff.} .. 
Among their timber, the Beech generally forms a very prominent ingredient ; 

nesides, the Magnolia (M. gr-arulijlora) the Bottom Pine {P. taed.a) and Black 
Gum are rarely wanting, the undergrowth being formed by Witch Hazel, Calico 
Bush (Kalmia latifolia), Star Anise (llliciumfloridanum!) various species o£ 
Black Haw (Viburnum), Bay (Magnolia glauca), Bay Galls (Laurus Oaroli-
Mensis ), etc. · . . ' · · ' 

703. The herbaceous vegetation and undergrowth of the Long
l-eaf' Pine Region i::~ hardly less . chaiacteristic than the timber. 
Whe:qever the regular buril.ing .of the woods, such as practiced by 
the Indians, }las not been superseded· by the irregular and wasteful 
practice of theJater settlers, the pine fQrest is _almost destitute ()f 
:Shrubby undergrowth, and during the growing season appears like 
a park, whose long grass is often very beautifully interspersed with 
brilliantly tinted flowers. 

The prevailing. grasses are of the Brown_ Sedge tribe (And1·opogon, ErianthU8), 
a.nd . next to these the Pan,iceae (grasses resembling· the ·Millet, Paipalum, 
Panicum) in numerous species; .Agrostis }uncea is highly chara:cteristic; and 
so, in the more southerly portion, is the curious "Toothache Grass " (Monocera 
aromatica). Among the flowers there are conspicuous in Sprin'g: ·. Oeanothus 
Ameticamis ("New Jersey Tea-"), _ Tephrosia Virginica ("Devils Shoe-string" 
-~hich in S. Mississippi rarely bears perfect flowers), Phlox pilosa, Hedyotis 
ptwpure_a, Rudbeckia hirta,' Coreopsis lanceolata, Silene V{rginicd, Viola palmata, 
Delphiniwrn excdtatum (the bright blue Larkspur), Penstwtan pubescens, and the 
t>~autiful Malva Papave~·, whose flowers ·closely resemble those of the red 
Poppy of the g·ardens. Somewhat later, . two small species of Cassia ( 0. 
dta1naec1·ista andnictitans-sometimes called Sensitive Plant), Lobelia glandu
t,osa, puberitla, two· species of "St. · Andrew's Cross" (.A-scyru1n crux Andreae, 
::tnd stans) the white Morning glory (Ipomaea paridurata) and a ·kindof_'wild 
_Lettuce (Hie1Ytciuin Gronovii; alSo Pyenanthemurn liri(folium, become ve-ry 
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prominent. Thereafter, the autumnal flora consists of many plants of the

Sunflower tribe (Heliantkus angustifolius, occidentalis; Chrysopsis sericear.

mariana, etc.); of the Golden Rods (Solidago odor a, altissima, leptocephala),

many species of Aster (among which A. coneola is characteristic); Smcocarpiis

tortifolius, Diplopappus ericoides; Eupatorium rotundifolium ("Wild Hoar-

hound ")> parviflorum. Several species of Liatris (L. odoratissima (" Vanilla

Plant ")> pycnostacliya, gracilis, squarrosa, scariosa (" Rattlesnakes Master ") r

Qaaplialium margaritaceum ; md other Compositae. Numerous Desmodia and

Lespedezae, among these especially, Desm. Marilandicum and laevigatum; Lesp.

Stuvei, capitata, violacea, liirta. Of the Mint tribe, Monarda punctata, Hyptis

capitata, Pycnanthemum incanum are prominent, while Qerardia pedicularis and.

Herpestis nigrescens, and sometimes Gerardia purpurea, represent the Scrophu-

larineae. The further we advance southward, the more numerously, various-

species of Huckleberry and Whortleberry {Vaccinium), most of which flower

early in spring, are represented among the undergrowth; and in the same-

manner the GaUberry (Prinos glaber) and Candleberry (Myrica cerifera) increase-

in frequency in a southward direction, until near the Sea-Coast, they become-

very abundant (H821; 824, ff. ;831).

764:. Where strata not very pervious to water underlie the soil at no great

depth, wet places, terminating in little branchlets, which afterwards often sink

into the sand, are often formed. In these "Pine hollows " we find a flora

somewhat resembling that of the Pine Meadows of the Coast, such as the-

Candleberry {Myrica cerifera) Cord-rush {Eriocaulon decangulure, villosum), the

Yellow Star-grass (Aletris aurea), the Xyris, Pinguicula, Sundew (BroserÂ®

brevifolia), the Mitreola sessilifqlia, Bhexia ciliosa, Eryngium virgatum; and

in the southern portion, the Side-saddle Flower (Sarracenia purpurea), Pitcher-:

plant (Sarr. variolaris), and Gallberry (Prinos glaber), The wet, dark-col-

ored soil, or muck, of these Pine hollows, is not unfrequently used for the

improvement of lands; and where they are not too wet, the hollows themselves-

are cultivated by preference.

Such being, with a considerable degree of uniformity, the main features of the-

Long-leaf Pine Region, it becomes necessary, in describing it, to mention the-

exceptions rather than the rule. Several of the counties embraced within it,

I have not as yet examined specially at any point, e. g., Copiah, J ones and Perry;

and in the rest, my explorations have thus far been by no means exhaustive-

I shall not therefore, for the present, enter into detailed descriptions to any great

extent, since without the corresponding analyses of soils, etc., these could not

be of much practical import:

7651. As we advance westward from E. Marion county toward*

the Mississippi River, we observe, up to the dividing ridge between

the Amite and Homochitto (11681), a pretty regular increase, m

clayeyness of the subsoil, and a nearer approach of it to the surface:

keeping pace with a pretty steady improvement in the fertility of

the uplands, and a gradual change of the forest growth as above

described, to that of the Southern River Counties.

The Oaks become more frequent, and are joined by the Spanish (" Bed"y

Scarlet (" Spanish ")> the (true) Red, and Black Oak, and some Hickory and)

Sweet Gum; while the ShortvleafPine gradually becomes predominant over

the: Iiongrleafj whieh^ in E4 Franklin appears only in belts or ridgesf and a few

milesi W. of: MeadviUer disappears-altogether.

765$ On the headwaters of the West Amitey in T. 5, R. 4 E., we find the*

uplands >fcea*ing .^ipcfcixed' grpwth as; above described; the surface soil* which is-

still somewhat ashy, but^ ^'-paie yellow tint, is 6 to 8 inches deep .; below it

liefcagood Jellow loaip (almostralways containing some " black pebble vâ€”1T387)y

which^is sufficientlyheavy ^ be improved by the admixture of sand, as has

been experienced. Such land (e. g., near the plantation of Jos. Coten, Esq.7)
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prominent. Thereafter, the autumnal :flora consists of many plants of the 
Sun:fl.ower tribe (Helianthus angustifolius, occidentalis; Oh1·ysopsis. s.ericea,.. 
mariana, ~t.c.); of the Golden Rods (Solidago oclora, altissima, leptocephala), 
many species of .Aster (among which .A. coneola is characteristic); $ericoca9']nts· 
tortifoli1ls, JJiplopappus en'coides; Eupatoriu1n rotundifolium ("Wild Hoar
hound"), parvijlorU1n. Several species of Liatris (L. ocloratissima (" Vanilla 
Plant"), pycnostachya, gracilis, squarrosa, scariosa ('' Rattlesnakes Master");. 
Gnaphalium margaritaceum ;and other Oompositae. Num~rous Desmodia and 
Lespeclezae, among these especially, JJesm. Ma1·ilanclictmi and laevigatum ; Lesp. 
Stuvei, capitata, violacea, hirta. Of the Mint tribe, Mona1·da punctata, Hyptis 
capitata, Pycnanthemurn incanum are prominent, while Gerardia peclicula9·is and. 
Herpestis nigrescens. and sometimes Gerardi a purJ)urea, represent the Scrophu:.... 
la'l'ineae. The further we advance southward, the more numerously, varioU& 
species of Huckleberry and Whortleberry (VaccinizMn), most of which :flower 
early in spring, are represented among the unde~growth ; and in the same
manner the Gallberry (Prinos glaber.) and Candle berry (Myrica cerifera) increaSe
in frequency in a southward direction, until near the Sea-Coast, they become· 
very abundant ('f821; 824, :If.; 831). 

764. Where strata not very pervious to water underlie the soil at no great 
depth! wet places, terminating in little branchlets, which afterwards often sink 
into the sand, .are often formed. In these · " Pine hollows " we find a :fl.or~ 
somewhat resembling that of the Pine Meadows of the Coast, such as the· 
Candleberry (Myrica cerifera) Cord-rush (Eriocaulon decangulure, villosum), the· 
Yellow Star-grass (Aletris aurea), the Xy9·is, P.inguicula, Sundew (JJrosera· 
brevifolia), the Mitreola sessilijolia, Rltexia ciliosa, Eryngium vi1·gatum; and 
in the southern portion, the Side-saddle Flower (SarraceniapU?purea), Pitcher-: 
plant (Barr. var2'olaris), and Gallberry· (Prinos glaber), The wet, d~rk.-col
or.ed· ·soilj ·Or muck, of· these . Pirie hollows, is not unfrequently used fo-r the 
im~ro'Vement of lands ; and where they are not too wet1 the hollows themselves. 
are ;cult1\"ated by preference;· 

Suc11 being, with a considerable degree of uniformity, the main features of the
Long-leaf Pine Region, it becomes necessary, in describing it, to mention the
exceptions rather than the rule. Several of the counties embraced .within it, 
I bav.e not as yet examine4 specially at any point, e. g., Copiah, Jones and Perry ~ 
and in the rest, my explorations have thus far been by no means exhaustive. 
I shall not therefore. for the present, enter into detailed descriptions to any great 
extent, since without the corresponding analyses of soils, etc., these could noi 
be' of niuch practical import; 

76'5 1 • As we advance westward from E. Marion county toward& 
the Mississippi River, we observe, up to the dividing ridge between 
the Amite and Homochitto (~681), a pretty regular increase, in 
clayeyness of the subsoil; and-a nearer approach of it to the surface : 
k~epjng p~ce with a pretty steady improvement in the fertility of 
the uplands, and. a gradual change of the forest growth as above 
d~sQribed,: tocthat of the--Southern River Counties. 

The .Oaks' become more freq.uent1 and are·. joined by the Spanish (" Red ") 
Seadet.(" Spanish;"), the (true) Red, and. Black. Oak, and some Hickory and 
Sweet' Gum; while· t}re Short"-leaf .. Pine gradually ·becomes predominant over 
thtY. Long~lea~ .whicb,in .E. :f'ranklin-appears only in belts Qr ridgesr and a few 
:milea;W. of~ Meadvill~disappear.s:altog~h~. . 
765~ ·0n the ·headwaw~s· of . the West .Am~te,~. in .-T. 5,R. 4 E., we find the· 

upla,n6s ;bearing ,~JBixed·.y9wth as;abpve .described; the surface soU; .which is 
stiltaom.ewhat .ashy, 1>ut1of , ~,p~le- yellow tint,-is 6 to.B inches. deep,.; below U 
lie:s-a good y,ellow-loal.Il(~bnost.alwa.y~s containings()D)e ''black. pebble !'-'!f387),. 
whieh.'!is sufficiently.·:··heav.y to. .be --improved b.y .the ... admixture of s~nd, as. has 
been experienced. Such land (e. g., near the plantation or Jos. Coten, Esq.r) 
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produces about 705 lbs. of seed-cotton per acre, and lasts pretty well. This

region is remarkable for the frequent occurrence, both in uplands and bottoms,

of white, "crawfishy" tracts; characterized as usual by a Huckleberry and

Post Oak growth in the uplands,' where it is very poor, the cotton running to

weed without boiling. The white bottom soil, however, characterized by an

admixture with the usual bottom growth of the region, of Bottom Pine and

Water Oak, and the absence of the Magnolia, produces a small, but well boiled

cotton stalk, but is entirely unsuited to corn, as is equally the case in the

uplands. This land, of which considerable bodies are said to occur lower down

the stream, certainly requires drainage in the first instance, and vegetable matter

in the second; what may be its other necessities, analysis will probably show

(H660, ff.). The prevalent, chocolate-colored bottom soil of the Amite closely

resembles that of the Homochitto (1T711, ff.) and is very productive.

766. Thence eastward to Summit, and from Summit towards Holmesville,

the " Pine Hills" character becomes more and more predominant; the Hickory,

the Short-leaf Pine, the Spanish (" Bed ") Oak become less frequent, and the

country more hilly. At Summit, where a good deal of stout Post Oak, with-

occasionally a Spanish Ql Bed ") and {true) Ked Oak, still mingles with the Pine,

the: ashy surface soil is 7 to 9 inches deep, and beneath it lies a good (so far as

its physical properties are concernedâ€”1T510, fÂ£) yellow loam subsoil, several

feet m thickness, resting on a sandy hardpan.

Analyses of the soil and subsoil of the pine uplands, taken at Summit, gave

the .following result:

No. .218. Pine Upland Soil, from Summit, Pike county,

Ifepth.: Nme;inchfes. */;

Je0pxtion; Longrleaf Pine; Post, Spanish (" Bed ")> and (true) Ked Oaks. -

. Somewhat ashy; color; jeUoVish-buff;

Tha soil* saturated with moisture at 69.1 deg. Fahr., lost 4.106 per cent, of

wate^.at 400 deg.,, $ried;at which temperature it consisted of:

; â€¢â€¢; Insoluble Matter (chiefly finersand) 889.801

Potash....................................... 0.218

Soda.. . 0.076

Lime. .^.,..V!,r...................... .. 0.034

Magnesia,.................................... 0.806

Brown Oxide of Manganese............... ..... 0.072;

Peroxide of Iron......... w............ 2.402"

Aliimina.... 3.783

Phosphoric Acid 0.036

. Scdphuric Acid .............. ^., 0.038

Organic Matter and Water........ .>................. 3.446:

\ 100.202

767. No. 222. Pine Upland Subsoelv from Summ|tr Pike county.

jyeptJi: Nine to twenty inches*

VegetaMm: Same as preceding*

jto ^range^yeHoWi rather sandy loam.

The^ubsoilj saturated with moisture at 69;1 degÂ» Fate, lost 10.0 per cent. oA

water; at 400 dfeg., dried at iwhfeh temperature it consisted ot:
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produces about 705 lbs. of seed-cotton per acre, and lasts pretty well. This 
region is remarkable for the frequent occurrence, both in uplands and bottoms, 
of white, "crawfishy" tracts ; .characterized as ·usual by a Hucklel:lerry and 
Post Oak growth in the upL'mds, where it is very poor, the cotton running to 
weed without boiling. The white bottom soil, however,_ characterized by an 
admixture with the usual bottom growth of the region, of Bottom Pine and 
Water Oak, and the absence of the Magnolia, produces a small, ·but well boiled 
cotton stalk, but is entirely unsuited to corn, as is eq1,1ally the case in the 
up~ands. This land, of . which considerable bodies are said to occur lower down 
the stream, certainly reqmr~s drainage in the first instance, and vegetable matter 
in the second ; what may be its other necessities; analysis will probably show 
('lf660, ff.). 'l'he prevalent; chocolate-colored bottom soil of the Amite closely 
ref;lembles that of the Homochitto (~711, ff.) ·and is very productive. 

766. Thence eastward to Summit; and from Summit towards Holmesville, 
the ''~ Pine Hills" character becomes in ore and more predominant ; the Hickory, 
the Short-leaf Pin,e, the Spanish(" Red") Oak-become less frequent, and the 
country more hilly,' At Summit; where a go·od- deal of stout Post Oak, with-' 
o<;:casionally a Spanish (1' Red") and (true) Red Oak, still mingles With the Pfue, 
the:ashy surface soil is 7 to 9 inches deep. an:d beneath it lies a good (so far as · 
its physical properties are concerfied.;_.'!f510; ft:) yellow loam subsoil, . several 
feet in thickness; resting on a sandy hardpan. · 

,Analyses of the soil a:nd subsoil of the pine uplands, taken at Summit, gave 
the.foliowing,resuit·:· ·_ · · . · · . . · . . 

No • . 218. PiNE :UPLAND SoiL, from Su~mit, -Pike county•: · · 
l!<p.tk,: Nine; izic}l~s~- ·. . · · · · · · · 
J'M.~.tq,tipn .~ IiGng~lear- Pine·; Post, SAAriish;(" Red"); and'(tiue) Red Oaks.-

_ Soiriewhat a.~hy ; · ctilor;yello_'wisl:i~buff:: . ·. · · · · ·. 
The, soil; sattirat¢d wjth moisture at· 69;1 deg. Fahr.; ' lost· 4.106 ·-per- cent; of 

wa~ei.,a~ 4oo lleg,~ ·~rf¢d:a.t 'which tem~ratu~ it consisted of: . 
· · - ·, · . Ins,Qlu~i~ :M:~tt~r {chiefly fi.ne,sand). • . • • . • • • . • • . 889.801 · 

· fq_tash=·· .. ~ ... .. :' . . ..... -~ -~:,~ -.· •. ~· ... · ..•. ~ ...... · .. -. . . 0~2~8: · 
Soda.~· .. ...... ·., .......... ·· ... ·...... . . . . . . . . . . 0.076 · · 
Lime-. • • . . .............. .... _. , ......... .......... _. . . . . . . . . 0.034 

· M~~esia .... ·· ··· = ··~ - · - · -~-=_: .. -~ .- - ~ ~~ .... ~ · •.•• . ~: .• ~ •• ~- .··. -~ •.• · 0.8.06 ! 
.BrQwn Oxide-of MaP,g~~rnese .~ • ! ••••••• ~ •••• ~ •.•. ••• · 0;07if 
Peroxide of Iron.-. ~ ...... ~ .. ~ '~ .....•....... ~ .. '.". . 2·.402~· ; 
Alumi.n&,. .•• -. -.•.•••. _.: .. _ ••. ~ .. ~ .. -•.•.. ; ~ •..• -•• ~ -· ~ . . . 3.783·. 
·PhQsp~o~ic-~cl~. ~ ·· ~ · .• · .. . .: .•...• ·. ~ ....... _...... 0.03_6-· 
Snlphuri~ · .!ci<l•'"·-· •........•••.. _ ... ~ ... _ I •••• ~ ~· ~· I ~ o.oas 

. Orga;njc :Matter and Mraten. :_ ••••• ·:· • •••. • • • • • • • • • • 3.446~ 

100.202 
767. No. 222. PmE:;UPLAND SuBSOIDt from Sum~it,. ;1?-ike ,county. 

JJepth: Nine. to· twenty inche~ 
.· Yegeti¢iun. : · Saime as preceding:._ 
4n -~range-yellowr rath~r, san4y.1oam. . 
Th~~uhsoo,i·saturated ·with:moisture ·at .69;1 deg, Faln\; lost 10.0 per. cant. o. 

wa-M.:at·400'deg., dried,at;which' temperature it consisted-.ot: 
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352 AGRICULTURAL REPORT. [1768, 769, 770

Insoluble Matter (clay and fine sand) 77.931

Potash 0.266

Soda 0.072

Lime 0.152

Magnesia 0.352

Brown Oxide of Manganese.... 0.091

Peroxide of Iron. 5.456

Alumina ...11.870

Phosphoric Acid 0.043

Sulphuric Acid 0.035

Water and Organic Matter 3.261

99.934

768. These analyses show, 1st. That both the soil and subsoil are considera-

bly below the average in native fertility, i. e., the absolute amount of nutritive

ingredients contained in them; 2dly. That there is but a small difference in

this respect, between the soil and subsoil; being, neverthless, decidedly in favor

of the subsoil, especially with regard to lime, in which the surface soil is

unusually poor. There is one important difference, however, in the retentive-

ness of the two materials, the surface soil being defective in this particular, while

the subsoil possesses the property in a degree somewhat unusual in materials

of equal lightness.

These facts offer very important suggestions concerning the improvement of

these soils. They show that stimulant manures (If416), alone will be of little

avail on this soil, which, being naturally poor, will require nutritive manures

(ib.) to supply deficiency. They show that these manures will be but slightly-

retained in the surface soil, but powerfully so in the subsoil; hence deep plow-

ing and subsoiling (IT503), will be necessary in order not only to increase the

retentiveness of the surface soil, but also to make the subsoil accessible to the

rootsâ€”thereby diminishing, also, the liability to.injury by drouth; thus treated,

the land will be susceptible of profitable improvement to any extent Without

deep plowing, the manure will, to a great extent, be carried beyond the reach

of plants.

769. In stating, however, that stimulant manures by themselves will in

general be of little avail on these soils, it is not meant to imply that the use of

limesj and especially, of the calcareous marls of the State will not be highly

advantageous. Lime, as has been stated, produces other important effects

besides stimulation (if438), which will be highly beneficial, especially in con-

junction with the use of the natural fertilizer of the Long-leaf Pine Regionâ€”

Pine straw- (concerning the use of which, see belowâ€”1T790, ff.); and the marls

contain other nutritive ingredients besides lime (ir444), which are very much

needed in the " Pine Hills " soils. So far as the region immediately under con-

sideration is concerned, the marl beds at By ram (If223; 280), afford an excellent

opportunity of obtaining a supply of that valuable fertilizer.

770. Between Summit and Holmesville, the Pine Hills are characterized by

an abundant growth of the Black Jack among the Pine; the soil being partly

underlaid by the loam seen at Summit, in part directly by the reddish hardpan

underlying the latter, which is in its turn underlaid by loose sand and pebbles,

often causing deep washes on the slopes. At the foot, of the hills, and in the.

hommock of the Bogue Ohitto {% to 1 mile wide), at Holmesville, we find a

stratum of light, brownish-yellow loam, 2 to 3 feet thick, which forms a fertile

soil bearing a stout Oak and Hickory growth; while in the lower hommock and

bottom proper, there is a chocolate-colored, mellow soil, unchanged for a depth of

some 2 feet, and of great fertility and durability; whose timber may serve as an

example, being the same as on the Tangipahoa, East fork of Amite, and the

larger streams of this region generally ; to-wit: Magnolia, Sweet Gum, "Poplar",

Sassafras, Shell-bark Hickoryâ€”all very large, stout trees; some Beech, Horn-
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Insoluble Matter (clay and fine sand) ........ -.....• 77.931 
Potash ...... ..... -.... ; ......................... ·o.266 
Sod& I i I I I I I I I I I I • I I I I • I I I I I I I I I I I I I • I I I I I I I I I 0.072 
Lime_ . ................................ ~ ...... ~ . • ·o.152 
Magnesia. • • . • . . • . • . . . . . • . . . . . . . . . • • • . . • . . • . . . . 0.352 
Brown Oxide ofMa.ng:mese ••...••••••..•.....•. 0.091 
Peroxide of Iron •....••....•••••....•.•..•• -..... 5.456 
AluiDina . .... ~ ........... ~ ................... . 11.8~70 
Phosphoric A~id ............................ · .•.•. 0.04;f 
Sulphuric Acid. . . . . . . • • • . . . . . . . . . . . . . . • • • . . • • . 0.035 
Water and Organic Matter ................. ~ . . .. • • 3.261 

99.934 . 
768 . . These analyse& show, 1st. That both the soill!ond subsoil. are considera· 

bly below t~e average in native fertility, i. e., the absolute amount of nutritive 
ingredients contained in them; 2dly. That there is but a . small difference in 
this. respect, between the soil and subsoil ; being, neverthless, decidedly in favor 
of the subsoil, especially with regard to lime, in which .the surface soil is 
unusually poor. There is one important .difference, however, in the retentive· 
ness of the two materials, . the surface soil being defective in' thiS particular, while 
the subsoil possesses the property in a degree somewhat unusual in materials 
of equal lightness. . . _ 

These facts offer very important suggestions concerning the improvement of 
these soils. They show that stimulant manures ('lT416), alone will be of little 
avail on this soil, which, being naturally poor, will require nutritive manuru 
(ib.) to supply deficiency. They -show that these .manures will be but slightly 
retained in the surface soil, but powerfully so . in the ~ubsoil;. hence· deep plow~ 
ing arid subsoiling· ( "(( 503), will be nec~ssary in order not only to increase the 
retentiveness of tQe surfac~ soil, but also to make the subsoil acces~ible to ~he 
roots-thereby diminishing, also, the liability to.injuryby drouth ; thus treated, 
the land will be susceptible of profitable improvement to any extent. · Without 
deep plowing, the manure will, to a great extent, be carried beyond the reach 
of plants. .. _ 

769. In stating, however, that stimulant manures by themselves will in 
general be of little avail on these soils, it is not ·me!U)t ·to·i~ply that the .use of 
limes, and especially, of the calcareous marls of the State wW not be highly 
advantageous. Lime, as · bas been stated, produces oth~r important effects 
besides stimulation· ('lT438), which will be highly beneficial, especially in con
junction with the use 'of the natural fertilizer of -the ~ilg-leaf Pine Region
Pine stra~ (concerning the use of which, see below-.,-790, ff,) ;· and the marls 
contain other nutritive ingredients besides lime ('lT444), which are very much 
needed in the" Pj.ne Hills" soils. So far as the region immediately under con. 
sideration is concerned, the marl beds at Byram ('lT223; 280), afford an excellent 
opportunity of obtaining a supply of that valuable fertilizer. . . · . · · · 

770. Between Summit and Holmesville, the Pine Hills ~e characteri~ed by 
an abundant growth of the Black Jack among the Pi:J;~e; the soil .J:>eing partly 
underlaid by the loam seen at Summit, inpart directly by ti).e r~dd~h .bardpan 
underlying the latter, which is in its turn underlaid by loose san,d, · and pebbles, 
often causing deep washes on the slopes. At · the foot. of the hills, and in the. 
hommock of the Bogue Chitto(~ to 1 mile wide), at Holmesville, we find a 
stratum of light, brownish-yellow loam, 2 to 3 feet thick, which forms a fertile 
soil bearing a stout Oak and Hickory growth; while in the lower hommock and 
bottom proper, there is a chocolate·colored, mellow soil, unchanged for a depth of 
some 2 feet, and of great fertility and durability ; whose timber may serve as an 
example, being the same as on the Tangipahoa, East fork of Amite, and the 
larger streams of this region generally ; to-wit : Magnolia, Sweet Gum, "Poplar", 
Sassafras, Shell-bark Hickory-all very large, stout trees; some Beech, Horn-
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"beam, Ironwood, Blaok Sumach (Rhus typliinaâ€”" Staglwrn Sumach"; here

called "White Sumach", a name more generally given to the poisonous Rhus

-venenata, whose bark is really white), White, and Chestnut White Oaks and

Holly.

771. Eastward of Holmesville, we still find in the Pine Hills, for several

miles a good loam subsoil, resembling that on the Bogue Chitto, and near enough

to the surface to be reached by the plow; especially wherever the Black Jack

prevailsâ€”such land being selected for cultivation by*preference (TT3472 ). But

the nearer we approach Pearl River, the deeper becomes the ashy surface soil,

and the narrower the bottoms of the creeks and branchesâ€”which, with the

hillsides, are chiefly cultivated.

The same changes in general as just described in passing through Central

Pike and Franklin counties, are said to occur to the northward and southward

of that line in Amite, and in Lawrence and Jefferson; save that while North

Pike, for instance, is quite hilly and broken, the southern portion of the county

becomes less and less undulating, gradually passing into the level country bor-

dering on the Louisiana lakes, and resembling that of middle Hancock (1T873, fÂ£).

Amite county seems to be about equally divided, in its east and west halves,

between Long-leaf Pine Hills and loam lands like those of West Franklin. Of

E. Jefferson, W. Lawrence, and Copiah, I know but little from personal observa-

tion; but from what I have heard, changes of soil corresponding to those just

^described, occur there also, on the same meridian, or a little further east.

772. East of Pearl River, in tlie Long-leaf Pine Region proper,

â€¢cultivation is thus far, with few exceptions, confined chiefly to the

bottoms and second bottoms or hommock, whose greater or less

width at present determines the availability of the region for

-agricultural purposes.

The Short-leaf Pine and Oak uplands intervening, in S. Hinds, between the

Long.-leaf Pine Hills of Copiah and the Prairie Region, have already beem

-described (1T729, ff). Similarly we find, in S. Rankin, the Long-leaf Pine

reaching only to within seven miles south of Brandon, the intermediate region

being hilly, timbered with Short-leaf Pine, Post, Black Jack, Spanish ("JfaJ*)

and Scarlet (" Spanish") Oaks, and of inferior fertility. On the waters of

Steen's Creek, there is quite a variety of upland soils, resembling in part, those

of S. Hinds (If729), partly bearing a '' Flat woods" aspect (1F561, ff.), being

immediately underlaid by, and formed of, the gray clays and sharp sand-

stones of the region (1241). These "Matwoods" are quite productive at

some points, e. g., on the main Steen's Creek, near Dr. H. C. Evans', at others^

where they bear Huckleberry bushes, extremely poor. The hilly, sandy, yel-

low loam region intervening here between them and Pearl River hommock has

already been referred to (TT732), and generalities concerning the hommock bot-

tom lands of Pearl River have been given before (1T662, ff.). The " Pig Woods"

of S. Rankin are generally but slightly undulating, and interspersed (as at Cato,

.and on Campbell's Creek generally), with patches of Short-leaf Pine (see above,

). The creek bottoms are narrow, but productive, and their light soil

â– not liable*to injury by wet.

778. Almost throughout Simpson county, which is covered with

Long-leaf Pine from one end to the other, cultivation is at present

restricted to creek and branch bottoms, and the lower hillsides;

affording fertile, but (outside of Pearl and Strong River hommock),

small bodies of land, somewhat inconveniently scattered for culti-

vation on the large scale. The hommock of Strong River (for it

generally runs in a deep channel, and has little or no first bottom),

not usually subject to overflow, is one to two miles wide, timbered

Râ€”23
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beam, Ironwood, Black Sumach (Rhus typhina-" Staglwm Sumach"; here 
called "Wlaite Sumach", a name more generally ·given to the poisonous Rllus 
-venenata, whose bark is really white), White, and Chestnut White Oaks and 
Holly. · _ 

771. Eastward of Holmesville, we still find in the Pine Hills, for several 
miles a good loam subsoil, resembling that on the Bogue Chitto, and near enough 
to the surface to be reached· by the plow; espec131ly wherever the Black Jack 
prevails-such land being selected for cultiv.ation by preference (~3472 ). But 
the nearer we approach Pearl River, the deeper becomes the ashy surface soil; · 
and the narrower the bottoms of the creeks and branches-which, with the 
hillsides, are chiefly cultivated. · 

The same changes in general as just described in passing through Central 
Pike and Franklin counties, are said to occur to the northward and southward 
of that line in Amite, and in Lawrence and Jefferson; save that while North 
Pike, for instance, is quite hilly and broken, the southern portion of the county 
becomes less and less undulating, gradually passing into the level country bor

·dering on tile Louisiana lakes, and resembling that of iniddle Hancock ( '!f873, ff.). 
Amite county seems to be about equally divided, in its east and-west halves, 
between Long-leaf Pine Hills and loam lands like those of West Franklin. Or -
E. Jefferson, W. Lawrence, and Copiah, I know but little from personal observa

·-tion; but from what I have heard, changes of soil corresponding to those just 
-described, occur there also, on the same meridian, or a little further east. 

772~ East of Pearl Rivet, in tlie Long-leaf Pine Region proper, 
-cultivation is thus far, with few exceptions, col;).fined chiefly to the 
bottoms and second- bottoms er hommock, wP.o.se greater or less 
width at present determines the availability o:f the region _for 
:agri0ultural purposes. -

The Short-leaf Pine and Oak uplands intervening, in S. Hinds, between the 
Long,.leaf Pine Hills of Copiah and the Prairie Region, have already beea 

·described ('11'729, ff). Similarly we find, in S. Rankin, the Long~leaf Pilll;l 
reaching only to within seven miles south of Brandon, the intermediate region 
being hilly, timbered with Short-leaf Pine, Post, Black Jack, Spanish ("Reel·?') 
and Scarlet ("Spanish") Oaks, and of inferior fertility. On the waters o.f 
Steen's Creek, there is quite a variety of upland soils, resembling in part, those 
of S. Hinds ('if729), partly bearing a "Flatwoods" aspect (~561, ff.), being 
immediately underlaid by, and formed of, the gray clays and sharp sand
stones ?f the re!?ion ('lf24~). _These "Flatwoods" are quite productive at 
some pomts, e. g., on the mam Steen's Creek, near Dr. H. C. Evans', at- others. 
where they bear Huckleberry bushes,' extremely poor. The hilly, sandy, yel
low loam region intervening here between them and Pearl River hommock has 
:already been referred to ( '11'732), and generalities concerning the hommock bot
tom lands of Pearl River have been given before ( 'lf662, ff.). The " Pig Woods n 

-of S. ·Rankin are generally but slightly undulating, and interspersed {as at Cato, 
.and on Campbell's Creek generally), with patches of Short-leaf Pine (see above, 
'lf7612; ). The creek bottoms are narrow, but pro!fuctive, and their light soU 
:not liable-to injury by wet. · . ---, 

-7713. Almost throughout Simpson county, which is covered with 
Long-leaf Pine from one end to the other, cultivation is at present 
restricted to creek and pranch bottoms, and the lower hillsides ; 
:aifordin-g fertile, but (outside of Pearl and Strong River hommock), 
.small bodies of land, somewhat inconveniently scattered for culti· 
vation ori. the large scale. The hommock of Strong River (for it 
generally runs in-a deep channel, and has little or no first bottom), 
not usually subject to overflow, is one to two miles wide, timbered 
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prevalently with Post Oak and Bottom Pine (P. taeda), with some

Spanish Red"), Scarlet ("Spanish"), Blacky and (true) Red Oaks,

and Hickory. Its soil is generally light, gray, with pale yellow

subsoil; it is peculiarly well adapted to sweet potatoes, but also

yielding good average crops of cotton and corn.

The luxuriant growth of wet-meadow plants (Xyris, Eryngium, Hydrocotyle)

in some of the fields of this flat shows a want of drainage, owing doutbless to

the heavy gray clays (" Soap-stone "), which underlie,, and crop out in the bank

of the river near Westviile and elsewhere (1F240). The soil of Strong River

Hommock seems to improve as we approach Pearl River, the fertility of whose

hommock near Georgetown, Talley's Ferry, and Rockport, has, been mentioned

(1F662).

774. On the Copiah side especially, the high hommock, timbered chiefly with

upland Oaks, Bottom and Short-leaf Pine, Hickory, and Sweet Gum, often

possesses a fine yellow loam subsoil, and has given rise to large plantations;

its entire width, on both sides of the river, being from three and a half to four

miles.

775. In the interior of the county, patches of Short-leaf Pine sometimes

occur on the ridges (1f7612 ); in its eastern portionr as near Old Hickory, P. 0.,

on the headwaters of Bowie, the Oaks and Hickory sometimes become quite

prevalent among the Long-leaf Pine, forming moderately productive upland soils;

while the bottoms are very fine, though at times (as on the Okachicama Chitto,

and O. Iscatina, or "Big" and "Little Good water"), there are heavy silicioua

soils (IT404), requiring drainage, and destitute of vegetable matter.

776. Lower down on the Bowie, however, cultivation is again

restricted almost entirely to the bottoms and hommock, which are

of moderate extent, but very fertile; the residences being very

generally in the hills adjoining. Mt. Carmel is surrounded by

Long-leaf Pine Woods; southward of the same, however, on the

waters of White Sand Creek, in W. half T. 7, R. 19 W.? we meet

rather unexpectedly a tract of uplands several miles in extent,

timbered to a considerable extent with Oaks, and possessing a

subsoil of a deep orange red, sandy Jiardpan, which is several feet

in thickness; the soil produces good cotton and very fine corn, and

lasts well. How far this land extends to the westward, I am not

aware; the dividing ridge between the Bowie White Sand posseses

a very sandy soil. Lower down towards Pearl River, again, the

creek bottoms only are cultivated, the uplands being Pine Hills

possessing, in part, a good loam subsoil at a depth of eight to

twelve inches.

777. In passing from Westviile to Monticelio, we find, on the ridges dividing

Silver Creek from Crooked Creek (which otherwise bear the "Pine Hill" char-

acter), some "bald hilltops" covered with a growth of long grass and stunted

Long-leaf Pine, whose soil can hardly be termed any thing else than a potter's

clay, formed out of the materials of the Grand Gulf Group (Â«|T230, tf.); and

higher up still there appear ledges of whitish sandstone (IT238). As we advance

southward, this clay stratum seems to descend from the top of the ridge, around

which it forms a level terrace, to which we come down by rather an abrupt

descent from the sandy hills, on the Monticelio road. From this terrace, which

hears the same stunted vegetation as the hilltops above mentioned, a gradual

slope brings us down into the hommock of Pearl River (1F662), which opposite

Monticelio is about two miles wide, timbered with Bottom Pine, Sweet and Black

Gum, Water and Willow Oak, Elm, etc. Its soil is productive, of a pale gray
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prevalently with Post Oak and Bottom Pine (P. taeda), with ·some 
Spanish (·'Red"), Scarlet ("Spanish"), Blaek; and (tnte) Red Oaks, 
and Hickory. Its soil is generally light, gray, with pale yellow 
s1;1bsoil ; it is peculiarly well adapted to sweet potatoes, bu_t also 
yielding good average crops of cotton and corn. 

The luxuriant growth of wet-meadow plants (Xyris, E1·yngiuni, Hydrocotyle) 
in s0me of the fields of this flat shows a want of drainage, owing doutbless to 
the heavy gray clays ("Soap-stone"), which underlie~ and crop out in the bank 
of the river near West ville and elsewhere ( <y240). The soil of Strong River 
Hommock seems to improve as we approach Pearl River, the fertility of whose 
hommock near Georgetown, Talley's Fet:ry, and Rockport, has_ been mentioned 
(<y662). 

774. On the Copiah side especially, the high homJ,Uock, timbered chiefly with 
upland Oaks, Bottom and Short-leaf Pine, Hickory, a,nd Sweet Gum, often 
possesses a fine yellow loam subsoil, and has given rxse to large plantations; 
its .entire width, on both sides of the river, being from three and a half to four 
miles. 

775. In the interior. of the county, patches of Short-leaf Pine sometimes 
occur on the ridges (~7612 ); in its eastern portion, af? near Old Hickory, P. 0., 
on the headwaters of Bowie, the Oaks and Hickory sometimes ·become quite 
prevalent among the Long-leaf Pine, forming ~oderately productive upland soils ; 
while the bottoms are very fine, though at times (as on the Okachicama Chitto, 
and 0. Iscatina, or "Big" and "Little Goodwater"), there are heavy silicious 
soils (11'404), requiring drainage, and destitute of vegetable matter. . 

776. Lower down on the Bowie, however,· cultivation is again 
restricted almost entirely to the bottmps and hammock, which are 
of moderate extent, _but very · fertile ; the residences being very 
generally· in the hills · adjoining. M t. Carmel is surrounded by 
Long-leaf fine Woods ; southward of the same, howl'ver, on the 
waters of White Sand Creek, in·w. half T. 7, R. 19 W. , we meet 
rather unexpectedly a tract of uplands several miles in extent. 
timbered to a considerable -extent with Oaks, . and" poss~ssing a. 
subsoil of a deep orangered, sandy.hardpan, which is several feet
in thickness; the soil produces good cotton and very fine corn, and 
lasts well. How far this land extends to the westward, I am not 
aware; the dividing ridge between the Bowie White Sand posseses 
a very sandy soil. Lower down towards Pearl River, again, the 
creek bottoms only are cultivated, the uplands being Pine Hills 
possessing, in part, a good 1oam ·subsoil at 4 depth of eight t<> 
twelve h1ehes. 

777. In passing from Westville to Monticello, we find, on the ridges dividing 
Silver Creek from Crooked Creek (which otherwise bear the "Pine Hill" char
acter), some "bald hilltops" covered with a growth of long grass and stunted 
Long~leaf Pine, whose soil can hardly be termed any thing else than a potter's 
clay, formed out of the materials of the Grand Gulf Group (11'230, tf.); and 
higher up still there appear ledges of whitish sandstonu ( 11'238). As we advance 
southward, this clay stratu~ seems to descend from the top of the ridge, around 
which it forms a level terrace, to which we come down by rather an abrupt 
descent from the sandy hills, on the Monticello road. From this terrace, which 
bears the' same stunted vegetation as the hilltops above mentioned, a gradual' 
slope brings us. down in.to the hommock of Pearl River (11'662), which opposite 
Monticello is about two miles wide, timbered with Bottom Pine, Sweet and Black 
G\un, Water and Willow Oak, Elm, etc. Its soil is productive, of a pale gray 
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tint, quite light, but possesses a heavier subsoil, which will retain manure; this

again is underlaid, at fifteen to twenty-four inches from the surface, by a loose,

whitish, sandy material with spots of bog ore, to which, in cultivating this soil,

it will be important to prevent the plow from penetrating, since it could not

thereafter sustain any improvement

778. The soils of Pearl River fiat below Monticello, are extremely variable

(Tf662). North of the mouth of Silver Creek they are generally underlaid, at

depths varying from eighteen inches to six feet, by tenacious gray clay, which is

seen in the beds of the branches. This condition of things frequently superin-

duces a great lack of drainage, and we find numerous wet, "crawfishy" spots

and tracts, the surface soil being quite light, but its character variable on account

of the drainage. It is best where it is underlaid by yellowish loam subsoil, and

not by white bog ore materials.

Between Silver and Green's Creek, the drainage is less defective, and a good

loam subsoil generally underlies, which even forms bluffsâ€”e. g., at the mouth of

White Sand Creek. South of Green's Creek, the gray impervious clays again

approach nearer to the surface, until, at Mr. Barnes' place (^299), they rise in

high bluffs on the opposite bank of the river. The soil of the hommock is

nevertheless very sandy, especially near the river, where it is most productiveâ€”

and elevated, usually, about twenty feet above low water.

779. It seems that between Columbia and Monticello, the greater part of the

flat is generally on the east side of the river, the hills sloping off into it rather

gradually; while on the west side the ridges approach within a short distance

from the bank, reaching it at Barnes' White Bluff (TF299). Lower down we

find it two hundred to three hundred yards back, but then ascending very

steeply, and forming, at the "Red;Bluff" (f301), the highest point, probably,

within sight of Pearl River, in its whole courseâ€”at two hundred and fifty, but

probably nearer three hundred, feet above the water, and affording a very exten-

sive prospect over Marion and East Lawrence. At the foot of the deeply colored

walls of the sand and pebble deposits, which form the upper portion of this bluff,

there issue numerous springs, which, united into a lively creek, form a succes-

sion of cascades in a narrow channel excavated in the gray clays, on the densely

wooded hillside, down to the river level; while on the summit, the Long-leaf

Pine forest extends to the brink of the bluff. Taking all this, with the oppor-

tunity for fishing and boating afforded by the river, few spots in Mississippi

unite as many natural elements for a pleasant summer residence or place of

resort. A mineral spring, likewise, is said to exist in the neighborhood.

780. With the region between Barnes' and Columbia, I am not

acquainted. Below Columbia, the soils of the hommock become

still more sandy and sometimes acid, approaching in character those

of Chickasawhay and Paseagoula in the same latitude (1809),

though generally more productive; they vary in belts running

parallel to the tributaries (TT662), I have collected the soils of this

region with considerable care and detail, but as yet none of them

has been analyzedâ€”the timber, above Spring Cottage P, 0.,

generally consists of Bottom Pine, Water, Willow and Spanish

("Red") Oaks, and more or less Sweet Gum and Hickory, accord-

ing to the quality of the lands.

The ridges forming Burnett's Bluff and others in that neighbor-

hood throw the hommock and bottom, (which begins here, as also

does the Live Oak), on the Louisiana side~--as is mostly the case

south of the base line; the dividing ridge between Pearl and

Habolochitto, running quite close to the former stream.

Theirs* bottom now becomes of considerable width; in the northern portion
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tint, quite light, but possesses a. heavier subsoil, which will retain manure; this 
again is underlaid, at fifteen to twenty-four inches from the surface, by a loose, 
whitish, sandy material with spots of bog ore, to which, in cultivating this soil, 
it will be important to prevent the pl0w from penetrating, since it could not 
thereafter sustain any improvement. . 

778. The soils of Pearl River flat below Monticello, are extremely variable 
('f662). North of the mouth of Silver Creek they are generally underlaid, at 
depths varying from eighteen inches to six feet, by tenacious gray clay, which is 
seen in the beds of the branches. This condition of things frequently superin
duces a great lack of drainage, and we find numerous wet, "crawfishy" spots 
and tracts, the surface soil being quite light, but its character variable on account 
of the drainage. It is best where it is underlaid by yellowish loam subsoil, and 
not by white bog ore materials. .· 

Between Silver and Green's Creek, the· drainage is less defective, and a. good 
loam·subsoil generally underlies, which even forms bluffs-e. g., at the mouth of 
White Sand Creek. . South of Green's Creek, the gray impervious clays again 
approach nearer to the surface, until, at Mr. Barnes' place ('1[299), they rise in 
high bluffs on the opposite bank of the river. The soil of the hommock is 
nevertheless very sandy, especially near the river, where it is most productive-
and elevated, usually, about twenty feet above low water. . . · 

779. It seems that between Columbia and Monticello, the greater part of the 
Jlat is generally on· the east side of the river, the hills sloping off into it rather 
gradually; while on the west side the ridges approach within a short distance 
from the bank, reaching it at Barnes' White Bluff (~299). Lower down we 
nnd it two hundred to three hundred yards back, but then nscending very 
steeply, and forming, at the "Red : Bluff" ('lf301), the highest point, probably, 
within sight of Pearl River, in its whole course---at two hundred and fifty, but 
probably nearer three hundred, feet above the ·water, and affording a very exten
sive prospect over Marion and East Lawrence. At the foot of the deeply colored 
walls of the sand-and pebble deposits, which form the ·upper portion of this bluff, 
there issue numerous springs, which, united into a lively creek, form a sucees
lilion of cascades in a narrow channel excavated in the gray clays, on the densely 
wooded hillside, down to the river lever; while on the summit, the Long-leaf 
Pine. forest extends to the brink of the bluff. Taking all this, . with the oppor
tunity for fishing and boating afforded by the river, .few spots in Mississippi 
unite as many natural elements for a pleasant summer residence or place of 
resort. . A mineral spring, likewisel is said to exist in the neighborhood. 

7 80. With the region between Barnes' and Columbia, I am not 
acquainted. Below ·Columbia, the soils of the hommock become 
still more sandy and sometimes acid, approaching in character those 
of . Chickasawhay and Pascagoula in the same latitude (,-809), 
though generally more productive ; they vary in . belts running 
parallel to the tributaries (,-662), I have collecteg the soils of this 
region with considerable care and detail, but as yet none of them 
has been analyzed-,-the timbert above Spring Cottage P. 0., 
generr.tlly c~nsists of Bottom Pine, Water, Willow and Spanish 
( .. Red") Oaks, and m.ore or less Sweet Gum and Hickory, accord
ing to the quality of the lands. 

·The ridges forming Burnett's Bluff and others in that neighbor
hood throw the hommock and bottom, (which begins here, as also 
does the Live Oak), on the Loui:iiana side___,..as ia mostly the case 
south of the base line; the dividing ridge between Pearl and 
Habolochi.tto,.running quite close to the former stream. 

The first bottom now becomes of considerable width ; in the northern portion 
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of T. 2, RR. 17 and 18 W., near Mr. Tate's, it is on the Mississippi side, about

a mile wide; and its soil, like that of the Pascagoulain the same latitude (^809),

is quite heavyâ€”timbered with a very large growth of Sweet Gum, Shell-bark

Hickory, Water, Spanish {"Bed"), Chestnut White and Black Oaks, Holly,

Iron wood, Hornbeam, some Mulberry and Magnolia. A very productive soil

not as difficult to till as its aspect would lead one to anticipate; but on account

of its heaviness crops are often belated by the overflows.

The hills skirting the hommock at Spring Cottage P. 0., (James Ford's),

possess a sandy soil, somewhat resembling that of the Tallahala ridges

(^"647, ff.), but here timbered with tall, graceful Willow Oaks, mixed with some

Spanish (" Bed") Black, and (true) Red Oaks, and Hickory. The soil is fertile

but does not last long; it forms a very narrow belt along the Pine Hills of the

interior, in which near this point the Short-leaf Pine (.P. rigida), is seen for the

last time, as we approach the coast.

South of Spring Cottage P. 0., the Long-leaf Pine descends into the river

hommock, and the uplands, though sometimes still interspersed with patches of

loam soil, gradually approach in character the Pine Hills of the Bay St. Louis

(Tf866). About four miles north of Habolochitto bridge, there is a sudden

descent, which at once brings us into the Pine flat of the coast (1T874, ff.).

781. We now return to East Simpson county (f755). The soil of Okatoma

Bottom, east of Old Hickory P. 0., is light gray or white, powdery, with a sub-

soil still lighter, yet possessing a fine bottom growth. Its hommock, also, has

:a very light soil, but containing more vegetable matter, and quite productive*

Smith county, south of the line of the Vicksburg Group, as given on the

map, is likewise entirely of the Pine Hill character. The country dividing the:

streams bears the character of plateaus or table-lands rather than of ridges* is

not, on the whole, very hilly; but the soil is inferior, and cultivation confined/

chiefly to the bottoms, hommocks, and lower hillsides; though occasionally we

find here, also, patches of Short-leaf Pine on the ridges, denoting a better soilâ€”

as is also the case where the Black Jack appears in force amid the Long-leaf

Pine.

782. The soil specimens, of which analyses are given below, were taken ea

the level Pine lands dividing the Okatoma from Okahay, in the N. % of T. 10/

R. 16 W., Smith county., and were selected with the special object of obtaining a

fair average sample of soil and subsoil of these uplands.

No. 206. Pine Hill Soil, from N. % T. 1G, R. 16 W.,^ Smith county.

Depth: Five inches.

Vegetation: Chiefly Long-leaf Pine; some, scattered Post Oak, Black Jack,

and small Hickory.

An ashy soil, of a pale hvjf tint. The soil, saturated with moisture at 67.6

deg. Fahr., lost 2.484 per cent, of moisture at 400 deg. Fahr.; dried at whick

temperature, it consisted of:

Insoluble Matter (as above) 93.257

Potash 0.259

Soda , 0.065

Lime 0.129

Magnesia. â€¢ 0.180

Brown Oxide of Manganese 0.146

Peroxide of Iron 1.251

Alumina . 2.856

Phosphoric Acid 0.030

Sulphuric Acid. 0.024

Organic Matter and Water. , 2.3o0

100.497
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Qf T. 2, RR. 17 and 18 W., near Mr. Tate's, it is on the Mississippi side, abaut 
a mile wide; and its soil, like that of the Pascagoula in the same latitude ( 'lf809)J 
is quite heavy-timbered with a very large growth of Sweet Gum, Shell-bark 
Hickory, Water, Spanish ("Red"), Chestnut White and Black Oaks, I{olly, 
Ironwood, Hornlileam, some Mulberry and M~gno~ia. A very productive soil 
not as difficult to till as its aspect would lead one to anticipate ; but on account 
-of its heaviness crops are often belated by the overflows. . . 

The hills skirting the hommock at Spring Cottage P. 0., (James Ford's), 
possess a sandy soil, somewhat resembling that of the Tallahala. ridges 
('lf647, ff.), but here timbered with tall, graceful Willow Oaks, mi_xed with some 
Spanish ("Red") Black, and (true) Hed Oaks, and J:lickory. Th.e soil is fertile 
·but does not last long ; it forms a very narrow belt along tho Pine Hills of the 
inter-ior; in which near this point the Short-leaf Pine (P; rigida), is seen for the 
last time, as we approacli the coast. · 
- South of Spring Cottage P. 0 ., the Long-leaf , Pine descends into the t"iver 

hommock, and the uplands, though sometimes still interspersed w'ith patches of 
loam soil, gradually approach in character the Pine Hills of the_ Bay St. Louis 
('lf866). About four miles north of Habolochitto bridge, there is a ·sudden 
descent, which at once brings us into the Pine fiat of the eoast ('lf874, ff.). 

781. We now return to East Simpson county ('lf755). The soil of Ol}atoma. 
Bottom, east of Old Hickory P. 0., is light gray or white, powdery, with a sub
.soil still lighter, yet possessing a fine bottom growth. its hommock, also, hu 
:a very light soil, but containing more vegetable matter, and quite productive, · 

Smith county, south of the line of the Vicksburg Group; as given an t~ 
map, is likewise entirely of the Pine Hill character. 'l'he country div,idi~g the · 
strelllms bears the charact-er of plateaus or table-lands rather than of ridges, is. 
not, on the whole; very hilly ; but the soil is·_ inferior, and culti.v,atlon con:fii.ned, 
chieiy to the bottoms, hommo.cks, and lower hillsides; tbougb oecasioually ~: 
:find here, also, patches. of Short~leaf Pine on the ridg-es, denoting a better soil'
:asis also the case where the Black Jack appears in ·rorce amid the Long-leaf: 
Pine. 

782. The soil specimens, of which· analyses are given below, were taken &ll 
the level Pine lands dividing the Okatoma from Okahay, in theN. ~- of T.10; 
R. 16 W., .Smith county., and-wereselected with thespecialobjectofobtaining& 
fair average sample of soil and subsoil of these uplands. 

' . 

No. 206. PuiE HILL Sou.; from N. ~ T. 10, R. 16 w.;, Smith county. 
JJepth: Five inches. ·. 
Vegetation : Chiefly Long-leaf Pine ; some . scattered Post. Oak, Black: Jack, 

and small Hickory. 
An ashy soil, of a pale buff tint. The soil, saturated with moisture at 67.& 

deg. Fahr., lost 2.484 per cent, of moisture at 400 deg. Fahr.; dried at whiclt 
temperature, it consisted of: 

Insoluble Matter (as above) ..•...•.••...••••.•... 93.257 
Pota.sh . ....................................... 0.259 
Soda.... . . . . ... . . . . . . . . . . . ................... 0.065 
Lime ............ ............................... 0 .. 1.29 
Magnesia ....•....•••..••.........••.... , . . . • • . 0.180 
Brown Oxide of Manganese ....•............ ,, .• 0.146 
Peroxide of Iron. • . . • . . . • . . . • • . • . . . . • • . . . . . . . . • 1.2·51 
Alumina .... ..................................... 2.:156 
Phosphoric Acid •••..•••••.•.....•••.••••••.. , . • 0.030 
Sulphuric Ac.id .•. ~ .....•............ ·. . .. . . . . . . . . 0.024 
Organic Matter and Water •. , , •••. , , . , , , , , , , , , . • • 2.3;)0 
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783. No. 212. Pike Hill Subsoil, from the same locality as the pieceding.

Depth: Five to eleven inches.

Vegetation: Same as the preceding.

A pale yellow, sandy loam.â€”Not yet analyzed.

No. 209. Pine Hill Under-Subsoil, from same locality.

Depth: Eleven to eighteen inches.

Vegetation: Same as the preceding.

An orange-colored loam, heavier than the preceding.

The loam, saturated with moisture at 67.6 deg. Fahr., lost 7.691 per cent, of

moisture at 400 deg.; dried at which temperature, it consisted of:

Insoluble Matter (clay and fine sand) 83.030

Potash 0.485

Soda......: 0.061

Lime 0.073

Magnesia 0.519

Brown Oxide of Manganese 0.153

Peroxide of Iron 4.145

Alumina 8.871

Phosphoric Acid 0.022

Sulphuric Acid 0.021

Water and Organic Matter *.. 3.117

100.497

784. These analyses show very important differences to exist between the

surface soil and the underlying loam, the latter being not only calculated to

improve the former in its physical properties (1T504, ff.), as shown by the larger

amount of moisture which it absorbs, but also much richer in several of the

important nutritive elements; so that, if at the surface, it would constitute a

soil of average fertility. The stratum analyzed, it is true, lies mostly below

the reach of the plow, but the subsoil proper (No. 212), is manifestly but the

transition from the surface soil to the orange-colored loam, being intermediate

in character.

Here also, therefore, deep plowing is indicated as the first step towards the

improvement of these lands; it will increase not only the retentivenes, but

also the native fertility of the soil, by mixing with it a more fertile subsoil.

The chief deficiencies of the soil thus formed will be in phosphoric and sul-

phuric acids, and lime; also soda. Superphosphate of lime would seem,

therefore, to be the manure specially indicated; but the soil, after being rendered

retentive by the admixture of its subsoil, will bear almost any improvement,

save that merely stimulant manures (H"416), will be of little avail on it.â€”The

loam stratum being rarely more than 3 to 4 feet thick, and then underlaid by

loose sands, the land may in general, be considered as being naturally under-

drained. Where the Post Oak, Black Jack, and Hickory prevail to any extent,

this loam may generally be expected to be within available distance of the

surface; but where the Long-leaf Pine alone, with stunted Black Gum and

Dogwood, is to be seen, the ashy surface soil (No. 206), generally extends to

the depth of 12 to 18 inches, and is then often underlaid only by arid sand.

Such soils will bardLy pay for improvement on the large scale; they require to

be "made" altogether, and in analogy to the sea-coast hommocks, this might

perhaps be best done by the joint application of lime or marl, and vegetable

matter, where (as near R. R. Stations) the value of the land is such as to render

similar improvements practicable. It must be remembered, however, that in

these cases, nutritive manures (1f4l6), alone can be relied on for permanent pro-

ductiveness.
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783. No. 212. Pnm HILL Sunsorr,, from the same locality as the pteceding. 
JJeptk: Five to eleven inches. 
Vegetation : Same as the preceding. 
A pale yellow, sandy loam.-N ot yet analyzed. 
No. 209. Pr~E HILL UNDER-Sunsorr,, from same locality. 
JJeptk : Eleven to eighteen inches. 
Vegetation : Same as the preceding. 
An arange-colored loam, heavier than the preceding. . 
The loam, saturated with moisture at 67.6 deg. Fahr., lost 7.6-91 per cent. of 

moisture at 400 deg.; dried at which temperature, it consisted of: 
Insoluble Matter (clay and fine sand) .............. 83.030 
Potash ............•..••.....................•. 0.485 
Soda ... _ .. : ................•.................. 0.061 
Lime ......................................... 0.073 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.519 
Brown Oxide of Manganese. . . . . . . • . . . . . . . . . . . . . 0.153 
Peroxide of Iron ............................... 4.145 
Alumina ......••..........................•... 8.871 
Phosphoric Acid . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . 0.022 
Sulphuric Acid. . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . 0.021 
Water and Organic l\f"atter. . . . .. . . . . • . .. . . . . . . . • . . 3.117 

100.497 
784. ·These analyses show very important differences to exist between the 

aurface soil and the underlying loam, the latter being not only calculated to 
improve the former in its physical properties (1!"504, ff.), as shown by the larger 
amount of moisture which it absorbs, but also much richer in several of the 
important nutritive elements; so that, if at the surface, it would constitute a 
soil of average fertility. The stratum analyzed, it is true, lies mostly below 
the reach of the plow, but the subsoil proper (No. 212), is manifestly but the 
transition from the surface soil to the orange-colored loam, being intermediate 
in character. 

Here also, therefore, deep plowing is indicated as the first step towards the 
improvement of these lands; it will increase not only the retentivenes, but 
also the native fertility of the soil, by mixing with it a more fertile subsoil. 
The chief deficiencies of the soil thus formed will be in phosphoric and sul
phuric acids, and lime ; also soda. Superphosphate of lime would seem, 
the:refore, to be the manure specially indicated ; but the soil, after being rendered 
retentive by the admixture of its subsoil, will bear almost any improvement, 
save that merely stimulant manures (1[416), will be of little avail on it.-The 
loam stratum being rarely more than 3 to 4 feet thick, and then underlaid by 
loose sands, the land may in general, be considered as being ·naturally under
drained. Where the Post Oak, Black Jack, and Hickory prevail to any extent, 
this loam may generally be expected to be within available distance of the 
surface; but where the Long-leaf Pine alone, with stunted Black Gum and 
Dogwood, is to be seen, the ashy surface soil (No. 206), generally extends to 
the depth of 12 to 18 inches, and is then often underlaid only by arid sand. 
Such soils will hardly pay for improvement on the large scale ; they require to 
be "made" altogether, and in analogy to the sea-coast hom mocks, this might 
perhaps be best done by the joint application of lime or marl, and vegetable 
matter, where (as near R. R. Stations) the value of the land is such as to render 
similar improvements practicabfe. It must be remembered, however, that in 
these cases, nutritive manures (1!"416), alone can be relied on for permanent pro
ductiveness. 
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785. The bottom and second bottom of Okahay* in S. Smith, though narrow

(rarely much exceeding JÂ£ mile) is very fertile, its soil differing considerably

from that of Okatomaâ€”though light, iind with occasional white "crawfishy"

spots, it is generally of a full brownish gray tint, and bears a heavy growth of

White and Chestnut White Oak, with Beech, Hickory, Sweet Gum, Water

Oak, Magnolia, etc. The soil is evidently influenced as yet by the prairie region

in which the stream heads (1[738); and the same is true of Leaf River bottom

near, and above Taylorsville. which possesses a growth similar to that of the

Okahay, just mentioned; being from % to % mile in width. These bottoms

are, of course, subject to overflow, but the lightness of their soil prevents this

from forming a serious obstacle to their cultivation. The "white soils" of the

bottom are considered as being the best adapted to cotton.

The hommock of Leaf River, however, is far inferior in fertility to the first

bottom. Near Kees' bridge, (S. 8, T. 1, R. 9 E.), it is elevated 3 to 4 feet above

the latter, all on the W. side of the bottom, 1 to \% mile wide, perfectly level,

and timbered almost exclusively with Long-leaf Pine and Hickory ; its gray

and somewhat ashy soil, (which does not change much down to 18 inches),

yields fair crops for a few years, but then gives out entirely. It approaches in

character to that of the hommock of the Chickasawhay and Pascagoula in

Greene and Jackson counties (see below, and â– frSCH, ff.), and resembles them

even in that the Gallberry (Prinos glaber), appears in dense patches in its low

spots. It seems that on lower Leaf River, this flat or hommock gradually

closes in upon the stream on both sides, as is the case with the Chickasawhay.

786. Of the counties of Jones and Perry, and the adjoining

portions of Covington, Greene, and Marion, 1 know but little

from personal observationâ€”so far as I have seen, and according

to all accounts I have received, the same general features as just

recorded of Simpson and S. Smithâ€”viz: the "Piny Woods"â€”

prevail there also.

787. The soils of S. Wayne county, outside of the hommock of

the Chickasawhay, resemble in general those of S. Smith; on the

whole, perhaps, they contain rather more coarse sand, and the

country is more level, sloping down gradually into the Chickasaw-

hay hommock.

The only fertile spots in these level lands are the wet "ponds overgrown

with the Sweet Bay {.Magnolia glauca) Calico Bush {Kalmia latifolia) Black

Haw (Viburnumâ€”cassinoides, and others) and shrubs of the Whortleberry

tribe (Vacciniiim, LeucotJioet etc.). These patches, however, are very small,

and very wet.

The hommock proper of the Chickasawhay, above the mouth of the Bucka-

tunna, is moderately fertile, and possesses a subsoil rendering it capable of good

improvement; sometimes (as at Col. Sam. Powes', S. of Winchester, it is very

sandy, so as to resemble and assume the growth of the soils of the Tallahoma

ridges (11647, ff.). I have been informed also, that on the dividing ridge between

the two streams, there are upland soils of rather a clayey character, and pro-

ducing good crops. They are, perhaps, similar to those observed further S., to

the eastward of Cross Roads P. 0. (1(807).â€”The soil of Buckatunna bottom,

near the R. R. bridge, is quite heavy, of a brownish-buff color for about ten

inches; then becomes heavier, and of a paler tint. It is timbered with Sweet

Gum and Short-leaf Pine.

The soil of the second bottom, elevated 2 to 3 feet above the first and quite

extensive, is similar, somewhat lighter, with an admixture of Oaks and Elm to

*This stream is often, for brevity's sake, termed "Cohay" by the inhabitants

â€”which name seems properly, however, to belong only to a western branch.
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-

785. The bottom and second bottom of Okahay* in S. Smith, though narrow 
(rarely much exceeding ~ mile) is , very fertile, its soil differing considerably 
from that of Okatoma-though light, .and with occasional white '' crawfishy" 
spots, it is generally of a full brownish ,gray tint, and bears a heavy growth of 
White and Chest~ut White Oak, with Beech, Hickory, Sweet Gum, Water 
Oak, Magnolia, etc. The soil is evidently influenced as yet by the prairie region 
in which the stream heads ('!f738); and the same is true of Leaf River bottom 
near, and above Taylorsville, which possesses a growth similar to that ot the 
Okahay, just mentioned ; being from ?if to% mile in width. These bottoms , . 
are, of course, subject to overflow, but the lightness of their soil prevents this -
from forming a serious obsbtcle to their cultivation. The "white soils" of the 
bottom are considered as being the best adapted to cotton. 

The hommock of Leaf River, however, is far inferior in fertility to the first 
bottom. Near Kees' bridge, ( S. 8, T. 1, R. 9 E.), it is elevated 3 to 4 feet above 
the latter, all on the W. side of the bottom, 1 to 1J~ mile wide, perfectly level, 
and timbered almost exclusively with Long~leaf Pine and Hickory ; its gray 
and somewhat ashy soil, (which does not change much down to 18 inches), 
yields fair crops for a few years, but then gives out entirely. It approaches in 
character to that of the hommock of the Chickasawhay and Pascagoula in 
Greene and Jackson counties (see below, and '[804, ff.), and resembYes them 
even in that the Gallberry (P1·inos glaber), appears in dense patches in its low 
spots. It seems that on lower Leaf River, this flat or hommock gradually 
closes in upon the stream on both sides, as is the case with the Chickasawhay. 

786. Of' the counties of Jones and Perry, and the adjoining 
portions of Covington, Greene, and Marion, I know but little 
from personal ohsm;vation--so far as I have seen, and according 
to all accounts I have received, the smne general features as just 
recorded of Simpson and S. Smith-viz: the "Piny Woods"
prevail there also. 

787. The soils of S. Wayne comity: outside of the hom mock of 
the Chickasawhay, resemble in general those of S. Smith; on the 
whole, perhaps, they contain rather more coarse sand, and the 
country is more level, sloping down gradually into the Chickasaw
hay hommock. 

The only fertile spots in these level lands are the wet " ponds ", overgrown 
with the Sweet Bay (Magnolia glauca) Calico Bush (Kalmia latifolia) Black 
Haw (Viburnum-cassinoz"des, and others) and shrubs of the Whortleberry 
tribe t Vaccinium, L eucotlzoe, etc.). These patches, however, are very small, 
and very wet. 

The hommock proper of the Chickasawhay, above the lllouth of the Bucka
tunna, is moderately fertile, and possesses a subsoil rendering it capable of goo~ 
improvement; sometimes (as at Col. Sam. Powes', S. of Winchester, it is very 
sandy,· so as to resemble and assume the growth of the soils of the Tallahoma 
ridges ('[647, ff.). I have been informed also, that on thedividirig ridge between 
the two streams, there are upland soils of rather a clayey character, and pro
dl,lcing good crops. They are, perhaps, similar to those observed further S., to 
the eastward of Cross Roads P. 0. ("!f807).-The soil of Buckatunna bottom, 
near the R. R. bridge, is quite heavy, of a brownish-buff color for about ten 
inches ; then becomes heavier, and of a paler tint. It is timbered with Sweet 
Gum and Short-leaf Pine. · 

The soil of the second bottom, elevated 2 to 3 feet above the first and quite 
extensive, is similar, somewhat lighter, with an admixture of Oaks and Elm to 

*This stream is often, for brevity's sake, termed "Co hay " by the inhabitants 
-which name seems properly, however, to belong only to a western branch. 
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the Cotton growth"; and though little settled at present, would seem very

suitable for cultivation.

788. Below the Buckatunna, the soil of the Chjckasawhay hommock (whose

width varies from one to three miles) seems gradually to deteriorate, and is

cultivated chiefly near the river banks, where it possesses a clay subsoil. The

bottom proper is sometimes almost wanting, usually narrow; at some points

(as at W. P. Averas', SS. 25, and 36, T. 5, R. 6 W., Greene county), there are

tracts of high bottom land, with a mellow and very productive soilâ€”correspond-

ing, no doubt, to the "second bottom" near Mr. Davis' (if809). Most of the

bottom, however, is low and sloughy, with heavier soils; and it does nofc

become very extensive until near and after the junction with Leaf Eiverâ€”i. e.

on the Pascagoula. At and near Yernai P. O., Greene county, the high level,

river hommock is of very inferior fertility, being little different from that of the

"Pine Hills" further inland; the bottom proper is alone cultivated to any great

extent. Not far below, the acid " Gallberry soil" (1T804), takes almost exclu-

sive possession of the river terrace; aside from which, and the slopes descend-

ing to it, Greene county, like those adjoining it, is essentially covered with Pine

Hillsâ€”valuable chiefly for their turpentine, and pine timber.

IMPROVEMENT OP THE SOILS OF THE LONG-LEAF PINE REGION.

789. The chief defects of the Long-leaf Pine soils, as demonstra-

ted by analysis, have been mentioned in connection with the latter

(T766, if; 782, ff.). "We have seen that as a general thing, these

soils are naturally poor in the nutritive ingredients of plants, and

that, therefore, nutritive manures (TT416), must be relied on for

their improvement, provided only- that the subsoil be such as to

give promise of sustaining that improvement (1T510, ff.). The

question then arises, what are the materials most accessible to the

inhabitants of the region, and what are their respective values?

790. Among these, in a practical point of view, Pine Strawâ€”the leaves of

the Long-leaf Pineâ€”deserves a prominent place, for the convenience with which,

it can be obtained in large quantities. A great difference of opinion exists,

however, as to its value as a fertilizer; while some praise its effects exceeding-

ly, others report having found it little better than useless, or even injurious.

With a view to determining, in the first place, its intrinsic value as to the

â– mineral ingredients it may furnish, the following analysis was made.

Long-leaf Pine Straw, freshly fallen; collected, about the first of October

1858, on the dividing ridge between Okatoma and Okahay (^782), T. 10, R. 16

W., Smith county.

The straw, carefully freed, by washing and beating, from adhering impurities,

yielded 2% per cent, of the air-dried substance, of white ash, yielding to waterr

besides alkalies, a good deal of caustic lime.

The analysis of the dry ash gave the following result:
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t.he Cotton growth·; and though little settled at present, would seem very 
suitable for cultivation. 

788. Below the Buckatunna, the soil of the Chickasawhay hommock (whose 
width varies from one to t!tree miles) seems gradually to deteriorate, and is 
cultivated chiefly near the river banks, where it possesses a clay subsoil. The 
bottom proper is sometimes almost wanting, usually narrow ; at some points 
(as at W. P. Averas', SS. 25, and 36, T. 5, R. 6 W., Greene county), there are 
tracts of high bottom land, with a mellow and very productive soil-correspond· 
ing, no doubt, to the " second bottom " near Mr. Davis' ( -,r 809). Most of the 
bottom, however, is low and sloughy, with heavier soils ; and it does not 
become very extensive until near and after the junction with Leaf River-i. e. 
on the Pascagoula. At and near Vernal P. 0., Greene county, the high level, 
river hom mock is of very inferior fertility, being little different from that of the 
"Pine Hills" further inland ; the bottom proper is alone cultivated to any great 
extent. Not far below, the acid" Gallberry soil" (1('804), takes almost exclu
sive po,ssession of the river terrace ; aside from which, and the slopes descend
ing to it, Greene county, like those adjoining it, is essentially covere1l with Pine 
Rtlls-valuable chiefly for their turpentine, and pine timber. 

IMPROVEMENT OF THE SOILS OF THE LONG·LE.A.F PINE REGION. 
1r 

789. The chief defects of the Long-leaf Pine soils, as demonstra
ted by analysis, have been mentioned in connection with the latter 
(,766, ff; 782, ff.). We have seen that as a general thing, these 
soils are naturally poor in the nutritive ingredients of plants, and 
that, therefore, nutritive manures (,41()), mnst be relied on for 
their improvement, provided only- that the __subsoil be such as to 
give promise of sustaining that improvetneht (,510, ff.). The 
question th'en arises, what are the materials most accessible to the 
inhabitants of the region, and what are their respective values? 

790. Among these, in a practical point of view, PINE STRAw-the leaves o( 
the Long-leaf Pine-deserves a prominent place, for the convenience with which 
it can be obtained in large quantities. A great difference of opinion exists, 
however, as to its value as a fertilizer; while some praise its effects exceeding· 
ly, others report having found it little better than useless, or even injurious. 
With a view to determining, in the first place, its intrinsic value as to the 
mineral ingredients it may furnish, the following analysis was made. 

LoNG-LEAF PrNE STRAW, freshly fallen; collected, about the first of October 
1858, on the dividing ridge between Okatoma and Okahay (1!'782), T. 10, R.16 
W., Smith county. 

'l'he straw, carefully freed, by wa<;hing and beating, from adhering impurities,. 
yielded 2_%' per cent. of the air-dried substance, of white ash, yielding to water,. 
besides alkalies, a good deal of caustic lime. 

The analysis of the dry ash gave the following result : 
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'Without Caibonic Acid.

Silica, with a few grains of sand.. ..61.071

Potash; 5.118-

Soda 0,390

Lime.. 13.004

Magnesia.. * . 4.886

Brown Oxide of Manganese 1.577

Peroxide of Iron 0.132

Alumina 4.299

Phosphoric Acid 1.083

Sulphuric Acid 0.839

Chloride of Potassium 1.388

Carbonic Acid 6.328

65.242

. 5.530

0.416

13.860

5.208

1.681

0.141

4.539

J.154

0.894

1.479

100.148

100.148

791. This analysis shows the Pine Straw to contain notable quantities of all

the^ mineral ingredients required by useful crops, there being a remarkable

deficiency only of Soda. The conclusion is therefore inevitable, that by means

of Pine Straw properly applied, we can replace the drain on the soil caused by

crops. Taking for instance, the ingredients withdrawn from the soil by a 400 tb

bale of cotton lint (1[490), we shall find that the potash and phosphpric acid

contained in the latter will be returned to the soil in about 1400 pounds of Pine

straw, while of the other ingredients, except soda and chlorine, even a surplus

will thus: be given back. It would therefore appear that the producing powers

of a field for cotton could be^sustained, and the soil even improved, if for every

bale pf cotton raised we should return to it 14 to 1500 pounds of Pine Straw,

and a few handfuls of common salt; provided only, that the stalk and .seed be

conscientiously returned (1T490, ff.).

792. The replacement of the dram caused by cropping with corn, wheat, and

oats, would require a somewhat larger amount of straw, and the addition,

besides the salt, of 10 to 25 pounds of superpliospate of lime; while the

replacement of the ingredients of the sweet potato, to which these soils are found

to be best adapted, would be effected by straw with a larger dose of common

salt than that required by cottonâ€”say ten or twelve pounds to each ton of

straw; the quantity required for replacement being, however, in all the cases

mentioned, considerably greater than in the case of cotton, when the seed and

stalk: are returned (TF490)â€”it being understood in all these cases, that the

freshly fallen straw is referred to; for that which has lain on the ground,

exposed to the weather for a length of time, has already lost a portion of its

nutritive ingredients.

793. Mode of Applying Pine Straw to Land.â€”A great deal of the disappoint-

, ment experienced in the use of Pine Straw, has no doubt been owing to the

manner of its application. The analysis shows that the idea current with some,

that Pine straw renders soiJs more sandy, is unfounded; the 65 per cent, pf

silex which the ash contains, could produce no effect of that kind in a soil con-

taining 93 per cent, of the same (^"782). It is very evident, however, that in

the light, unretentive soils of tbe Long-leaf Pine Eegion, raw, undecayed straw

turned in, and that too by shallow plowing, will not be under circumstancss

favorable to its decay, and may increase the openness of the soil to an injurious

extent, while unable to promote its fertility by decay. The remedy, then, is

very simple ; the straw must be allowed to decay, before being plowed in, on the

compost pile; and such substances as will promote decay, and among these

especially lime, or calcareous marls (1T468), ashes, and the like (but not plaster

of Paris in any large quantity) ought to be mixed with it. Pine-hollow muck,

marsh-mud, such clays as those at Burnett's Bluff (^302), etc, will also be

useful in composting.
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Silica., with a few grains of sand .•. , 61.071 
Pot.ash ......•... _ ......... ~ . . . . . . • • • 5.118-
-soaa .............. ~-.............. ~ O .. q·90 
Lime ............••.•..•.......... 13.004 
Magnesia ..• , . . . . . . . . • . . . . . . . . . . • 4.886 
Brown Oxide of Manganese. . . . . . . . . 1.577 
Peroxide of Iron. . . . . . . . . . . . . . . . . . 0.132 
Alumina .......•................. 4.299 
Phosphoric Acid ............... ~ . .. 1.083 
Sulphuric Acid.. . . .. .. . .. .. . . .. .. 0.839 
Chloride of Potassium. . . . . . . . . . . . . 1.388 
Carbonic Acid ..•................. .- 6.328 

[,791, 7fl2, 793~ 

· Without .Ca.rbouic .Acid. · 

' -65.242 
'5.530 

0.416 
13.860 
. 5.208 

1.6'81 
0.141 
4.539 
'1.154 
0.894 
1.4'79 

100.148 . 100.148 
791. This analysis shows the Pine Straw to contain notable quantities of all 

the- mineral ingredients requir(ld by useful crops, there being a remarkable 
deficiency only of Soda. The conclusion is therefore inevitable, that by means 
of Pine Straw properly applied, we can replace the drain on the soil caused by 
crops. Taking for instance, the ingredients withdrawn from the soil by a400 1b 
bale of cotton lint (1[490), we shalt find that the potash and phosphqric acid 
contained in the latter will be returned to the soil in about 1400 pounds of Pine 
straw, while of the other ingredients, except soda and chlorine, even a surplus 
will thus be given back. It would therefore appear that the producing powers 
of a ~eld for cotton could be. sustained, and the soil even improved, if for every 
bale of cotton raised we should return to it 14 to 1500 pounds of Pine Straw, · 
and a few handfuls of common salt ; provid~d only, that the stalk and . .seed be 
com1cientiously retl}rned (11'490, ff.). ' · 

7&2. The replacement of the dram caused by cropping with corn, wheat, and 
oats,· would require a somewhat l::trger amount of straw, and the addition, 
besides the salt, of 10 to 25 pounds of superplwspate of lime; while the tr;: 
replacement of the ingredients of the sweet potato, to which these soils are found 
to be best adapted, would be effeeted by straw with a larger dose of common 
,lalt than that required by cotton-:-say ten o:t: twelve pmmds to each ton.of 
straw ; the quantity required for replacement being, .however, in all the cases 
mentioned, considerably greater than in the case of cotton1 when the seed and 
stalk are returned (11'490)-it bejng undey;stood in all these cases, that the 
freshly fallen stra:w is referred to; for that which has lain on the ground, 
exposed to the weather for a length of time, has already lost a portion of its 
nutritive ingredients. 

793. Mode of .Applying Pine Straw to Land.-A great deal of the disappoint-
, melit experienced in the use of Pine Straw, has no doubt been owing to the . 
manner of its application. The analysis shows that the idea current with some, 
tbat Pine straw renders soiJs more sandy, is unfounded ; the 65 per cent. qf 
silex which the ash contains, could produce no effect of that kind in a soil con
taining 93 per cent. of the same (11'782). It is very evident, however, that in 
the light, unretentive soils of the Long-leaf Pine Region, raw, undecayed straw 
turned in, and that too by shallow plowing, will n9t be under circumstancss 
favorable to its decay, and may increase the openness of the soil to an injurious 
extent, while unable to promote its fertility by decay. The remedy, then, is
very simple ; the straw must be allowed to decay, before being plowed in, on the 
compost pile ; and' such substances as will promote decay, and among these 
especially lime, or calcareous marls ('If 468), ashes, and the like (but not plaster · 
of Paris in any large quantity) ought to be mixed with it. Pine-hollow muck, 
marsh-mud, such clays as those at Burnett's Bluff ('1!'302), etc., will also be 
useful in composting. 
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794. The ingredients furnished by the decayed Pine straw being in an

available or soluble condition (lf426), it is desirable to render the soil as retentive

as possible, in order that these substances may remain within the reach of plants.

"Wjierever there is a clay subsoil, therefore, this ought to be mixed with the

surface soil. .This consideration would seem to afford a clue to the transient

productiveness of the Pine Hill soils; when first taken into cultivation, they

often produce quite vigorously for 2 to 3 years, then suddenly give out alto-

gether. It is more than probable that this is? owing to the supply of soluble

. nutriment furnished to the surface soil by the Pine straw; and with a retentive

soil, it would seem that the fertility of the surface layer would be constantly on

the increase, through the annual access from the fall of lea^s. But the ashy

Pine Hill soil is unable- to retain a supply of soluble nutriment greater than

will be appropriated by a few years' crop; what is over and above, goes to the

subsoil and is thence once more absorbed by the roots of the Pines.

It will be perceived, therefore, that in making use of the Pine straw as a

manure, we can concentrate on a small space the fertility of the soil and subsoil

of a large tract, which is thus collected for us by the Pines. It is manifest that

it will be better policy for the " Piney Woods" planter, to keep one quarter-

section in a high state of cultivation, by means of the straw collected from the

remaining three-quarters, than to till the whole section (T[480), exhausting the

small supply of nutriment contained in the surface soil, within a few years.

The Pines will bring up for him, in an available condition, the fertility of a

subsoil stratum which his plow could never reach.

I do not mean to say that such a method would be rational for all time to

come. The withdrawal of the nutriment contained in the leaves would finally

cause the Pines themselves to languish, by exhausting the soil. This, however,

is centuries ahead, and it is to be hoped that before that time, a general system

of rational agriculture will render less important the resort to the forest leaves

as fertilizers.'

795. Pasturage in, the Pine Woods.â€”In their natural state,

* as received from the hands of the Indians, the Pine Woods were

one great pastureâ€”as, in thinly settled regions, they still are. Nor

is it, generally, the ranging of cattle which has destroyed the

pasturage in other, regions, but simply the injudicious burning of

the woods, at seasons when the fire would destroy not only the dry

leaves, but also parch the heart and the roots of the grasses. It

would seem that in a region comparatively poor in agricultural

resources., the maintenance of pasturage should be considered a

matter of national importance. .The Swiss, being unable to culti-

vate profitably their mountain slopes, have converted them into

pastures; these form the basis of their national wealth. Why

this should not be so with the inhabitants of the Pine Woods, I

have, been unable to discover ; it is certain, however,, that the

pasturage of that region is disappearing before the fires at a fearful

rate, and that those who heretofore have relied on the range, during

all but a few weeks in winter, for the support of their cattle, will

soon< be compelled, as many are now, to raise feed for them on their

poor soil, which, at present, will but just furnish comfortably the

prime necessities of life for the population itself. The beautiful,

park-like slopes of the Pine HilLs are being converted into a

smoking desert of pine trunks, on whose blackened soil the cattle

seek more vainly every year, the few scattered, sickly blades of

grass, whose roots the fire has not killed.
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794:. The ingredients furnished by the decayed PiQe straw being in an 
available or soluble condition ( 1f 426), it is desirable to render the soil as retenti:ve 
as possible, in order that these sub;;tances may remain within the reach of plants. 
W,herever there is a clay subsoil, therefore, this ought to be mixed with the 
surface soil. -, Th-is consideration would seem to afford a clue to the transient 
productiveness of the Pine Hill soils ; when first taken into cultivation, they 
often produce quite vigorously for 2 tQ 3 years, then suddenly give out alto
gether. lt is more than probable that this is, owing to the supply of solu_ble 

_nutriment furnished to the surface soil by the Pine straw; and with a retentive 
soil, it would seem that the fertility .of the surface layer would be constantly on 

· the increase, through the annnal access from the fall of leav.es. But the ashy 
Pine Hill soil is unable~ to retain a supply of soluble nutriment greater than 
will be appropriated by a few years' crop; what is over and above, goes to the 
su-bsoil and is thence once more ab.~orbed by the roots of the Pines . 

. It will be perceived, therefore, that i1.1 ma.king use of the Pine straw as a 
manure, we can concentrate on a small space the fe1·tility of the soil and subsoil 
of a large tract, which is thus collected for us by the Pines. It ·is manifest that 
it will be better policy for the " Piney Woods" planter, to keep one quarter
section in a high state of cultivation, by means of the straw collected from the 
remaining three~quarters, than to till the whole section (11"480), exhausting the 
sm,!ll supply of nutriment contained in the surface soil, within a few years. 
The Pines will bring up for him; in an available condition, the fertility of a. · 
subsoil strat_um which his plo'Y could never reach. · 

I do not mean to say that such a method would be rational for all time to 
come. The withdrawal of the nutriment contained in the leaves would finally 
cause the Pines themselves to languish, by exhausting the soil. This, however, 
is centuries ahead, and it is to be hoped that before that time, a general system 
·of rational agriculture will render less important the resort to the forest leaves 
as fertilizers. . ' 

795. PASTURAGE IN, THE PINE WoODS.-ln their natural state, 
~ a;s re-ceived from the handR of the Indians, the Piue Woods were 

one g•·eat pasture:_as, in thinly settled regions, they still are. Nor 
is it, generally, the ranging of cattle which has destroyed the 
pasturage in other. regions, but simply the injudicious burning of 
the woods, at seasons when the fire would destroy not only the dry 
leaves, but also parch the heart and the roots of the grasses. It 
would seem that in a region comparatively poor in agricultural 
resources, the maintenance of pasturage should be considered a 
matter of national importance. . The Swiss, being unable to culti
vate profitably their _ mountain slopes, have converted them into 
pastures; these form tlre basis of their national wealth. Why 
this should not be so with the inhabitants of the Pine Woods, I 
have been unahle to -discover ~- it is certain, however, . that the 
pasturage of that region is disappearing befol'e the :fi:!'es at a fearful 
rate, .and that those who heretofore have relied on the range, during 
all but a few weeks in winter, for the support of their catr le, will 
soon, be compelled, as many are now, to raise feed for them on their 
poor soil, wh.ich, at present, will but just furnish _ comfortably the 
prime necessities of life· for the popu-lation itself. T-he beautiful, 

·park-like slopes of the Pine Hilb are being conve1·ted into -a 
~making desert of pin·~ trunks, on whose hlackeued soil the cattle 
seek more vainly every year; the few scattered, sickly blades of 
grass, whose roots the fire bas not killed. -
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796. It is not the province of this Report to suggest municipal regulations by

which the burning of the woods at improper seasons might be'prevented, or at

least, rendered of less general occurrence; the evil, however, is a crying one

to the mind of every candid observer, and the destruction of national wealth

caused by it is so enormous as to deserve no less attention certainly, than the

improvement of soils. However convenient and effectual may be the burning

of the dry gras in Order to render the young growth accessible to cattle* that

advantage is certainly purchased very dearly at the cost of its total destruction

within a few yearsâ€”a policy little better, in fact, thanr cutting down a fruit-tree

for its fruit; and which appears more especially irrational when we consider

how easily the ^advantage could be reaped without incurring the enormous

waste, by a regular system of burning at times when, as after the first autumnal

rains, and more especially in early spring, the ground is too wet to allow . of

injury to the roots, while yet the grass and weeds may be burnt off low enough

to serve all practical purposes, and to destroy, at, the same time, the Black Jack

and Post Oak undergrowth, which is equally fatal to the range, with the fire

itself. For the latter purpose, the burning in early spring, when the sap is

rising, would be the most favorable time.

797. Waters of the Long-leaf Piise Kegion.â€”In a region of

such vast extent, a considerable variety in the conditions of the

supply of natural and artificial water, may be expected; and it

would be tedious as well as unprofitable to rcord, in this place,

more than the general features in this respecfe, of the districts

examined.

The streams deriving their supply chiefly or "altogether from

within the Long-leaf Pine Region, generally maintain a brisk and

almost even current throughouttbe year. Even heavy rains do not,

in general, affect them nearly as much as is the case elsewhere,

in-consequence of the great perviousness of the sandy soil and

Orange Sand strata (177), which occupy the surface of the region,

and greatly diminish the surface watersâ€”even so that branches

below a certain size are rarely met with, or are very short; because

the water on the ridge lands sinks and then causes copious springs

and large streams to form at once, at the foot of the hills, or where

an impervious stratum arrests the waters; while the hollows in

the uplands are of a shallow, rounded form, and mostly without a

water channel (132; 77).

As remarkable instances of springs furnishing an unusually large supply of

clear, cold water, one near Old Hickory P. 0., on S. 8, T. 10, R. 17 W., Simp-

son county, which forms a branch of the Okachicama Chitto; and another near

Mr. James Wethersby's, on S. 7 or 8, T. 8, R. 20, Lawrence county, which forms

a short branch of Crooked Creek, may be cited. Similar springs are mentioned as

existing in Marion and Covington counties. While, however, there is no lack

of spring water at certain levels, these are often very far below the hilltops,

especially on the dividing ridges; and wells require to be sunk to great depths

to reach water.

798. Such is more particularly the case east of the waters of Pearl River, on

those of the Bowie, Okatoma, and Leaf River; where the water of wells is

generally freestone, being obtained in the colored clays of the Orange Sand

(1T32). In the bottoms and hammocks, however, the saline clays of Grand Gulf

Oroup are often struckâ€”thus near Jaynesville, and Leaf River (IT243); the

waters are then saline and magnesian (T[314, ff.). The same often happens on

the Chickasawhay and Pascagoula (1T244, ff.), yet on the whole, mineral springs ,
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79.6. It is not the province of· this Report to suggest mun\cipal regulations by 
which the burning of the· woods at improper seasons might be preYented, or at 
least, rendered of less general occurrence ;· the evil, however, js a crying one 
to the mind of every candid observer, and the destruction of national wealth 
.caus~d by it is so enormous as to deserve no less attention certainly, than the. 
improvement of soils. However convenient and effectual may be. the.buning 
of the· dry gras in order to render the young growth accesSible to cattle; that 
advantage is certainly purchased very dearly at the cost of its total destruction 
within a few years-a policy little better, in fact, than' cutting down· a fruit-tree · 
for its fruit; and which appears mJre especially irrational wl;:ten we consider 
how easily the ~~advantage could ·be reaped without incurring the enormous 
waste, by a regular system of burning.at times when, as after the first autumnal 
rains, and more especially in early spring, the ground is too wet to allow . of 
injury to the roots, while yet the grass and weeds may be burnt off low enm,tgh 
to serve all practical purposes, and to destroy, at, the same time, the Black Jack 
and Post Oak undergrowth, which is equally fatal to the range, with the fire 
itself. For the latter purpose, the burning in early spring, when the sap is 
rising, would be the most favorable time. · 

7'.J7. WATERS OF THE LoNG· LEAF P!&E REGION.-In a region of 
such vast extent, a considerable variety in the conditions of the
supply of natural and artificial water, may be expected ; apd it 
would be tedious as well as unprofitable to rcord, in this place, 
more thau the general features in this respect, of the districts 
examined. 

The streams deriving their supply chiefly or altogether from 
within the Long-leaf Pine Region, generally maintain a brisk and 
almost even current throughout-the year. Even heavy rains do not, 
in general, affect them nearly as much as is the case elsewhere, 
in .consequence of the great perviousness <>f the sandy soil · ,and 
Orange 8and strata (,77), which occupy the surface of the region, 
and greatly diminish the surface waters-even so that branches 
below a certain size are rarely met with, or are very short; because 
the water on the ridge lands sinks and then causes copious sprfngs 
and large streams to form at once, at the foot of the hills, or where 
.an impervious stratum arrests the waters ; while the hollows in 
the uplands are of a shallow, rounded form, and mostly without a 
water channel (,32; 77). 

As remarkabl~ instances of springs furnishing an unusually large supply of 
clear, cold water, one near Old Hickory P. 0., on S. 8, T.-10, R. 17 W., Simp
son county, which forms a branch of the Okachicama Chitto ; and another near 
Mr. James Wethersby's, on S. 7 or 8, T. 8, R. 20, Lawrence county, which forms 
a short branch of Crooked Creek, may be cited. Similar springs are mentioned as 
existing in Marion and Covington counties. While, however, there is no lack 
of spring water at certain levels, these are often very far below the hilltops, 
especll!,lly on the dividing ridges ; and wells require to be sunk to great depths 
to re.ach water. 

798. Such is more particularly the case east of the waters of Pearl River, on 
those of'the Bowie, Okatoma, and Leaf River; where the water of wells is 
generally freestone, being obtained in the colored clays of the Orange Sand 
{~32'). , In. the bottoms and hammocks, however, the saline clays of Grand Gulf 
Group are often struck-thus near Jaynesville, and Leaf River (~243); the 
waters are then s~line and magnesian (~314, ff.). The same often happens on 
the Chickasawhay and Pascagoula (~244, ff.), yet on the whole, mineral springs L 

Digiti zed by 
UNIVERSITY OF MICHIG N 

Original from 
UNIVERSITY OF MICHIG N 



1799, 800] MINERAL WATERSâ€”ANALYSIS.

363

and wells are less frequent in this S. E. portion of the State, than in almost any

other. A mineral spring, pretty strongly charged with Bicarbone of Iron, with

some Chlorides of Sodium and Magnesium, and a trace of Sulphates, occurs

about 3 miles N. E. of Vernal P. 0., Greene county; and near. Gross Roads P. 0.,

Jackson county, similar springs are said to existâ€”On some of the ridges near

Raleigh, saline waters have been obtained (TT2U7), but at the place itself, wells

25 to 30 feet deep, find freestone water.â€”At Westville, wells 35 to 50 feet, in

Orange Sand and colored clays; freestone water. At the saw-mill near town

there is a mineraispring, containing Bicarbonate of Iron and a little Sulphuretted

Hydrogen; also a little Chloride of Magnesium and Sodium.â€”At Mt. Carmel,

~ Covington county, wells 40 to 80 feet deep, according to position; freestone

water, shed by red or pipe clays (1f70).

799. On Pearl River, however, as well as on many of its confluents, mineral

waters are very abundant, from Jackson to Columbia, Marion county. The

inconvenient abundance of mineral waters in the Brandon neighborhood has

already been mentioned. They are chiefly of two kinds: 1st. Saline purgative

waters, containing a large amount of Epsom Salt and Gypsum, with more or

less Qlauber Salt (Sulphate of Soda) and Common Salt, and Sulphate of Potash.

Such are the waters of Mr. John R. Jackson (35 feet deep), Mr. Langford, and

Judge Wm. H. Clarke (45 feet deep). The waters of Mr. Jourdan A. Jackson's

well differ from these chiefly in containing some Bicarbonate of Soda, and a

larger amount of Chloridesâ€”probably in the form of Common Salt and Chloride

of Magnesium. . ..

All these waters are entirely too strong for daily use, although possessing

valuable medical properties ; < and the same is true of most of the mineral waters

found in wells W. of the meridian of Cato, in S. Rankin county, which are

generally of a similar character.

800. The other class, which is on the whole much less common, is that of

the Acid Alum . waters. Of these, one already well known is that of Mr.

Baugh's Well, in the S. part of the town of Brandon. The well is 27 feet

deep, and the basin is in dark colored clays containing Gypsum and crust of

Yellow Iron Ore. The water is a very strong one, so that the precipitation of

the alumina turns the water thick; it possesses a bituminous, but not a

sulphureous ordor. A qualitative analysis gave the following result:

Sulphate of Alumina (" Alum "), largely,

""Lime (Gypsum), largelyâ€”a saturated solution,

"^ "Potash,

Chlorides of Sodium and Magnesium,

Silica, dissolved in,

Free Carbonic Acid.

Iron, a small amount.

The water of Mr. Holland's well, on S. 35, T. 6, R. 3 E., differs from this

essentially in containing somewhat less of the Sulphate of Alumina, less

Magnesia, but more Soda, and Potash, and Chlorine.

A very remarkable water of this class has been quite lately brought to my

notice; it occurs in a well 17^ feet deep, at Col. Danl. Allen's place, S. 2, T.

4, R. 4 E., Rankin countyâ€”on the dividing ridge between Steen's and Richland

Creek. It is not only powerfully astringent, but so acid with Sulphuric Acid,

as to set the teeth on edge almost immediately. The result of the qualitative

analysis might be%thus stated:

Sulphate of Alumina (" Alum "), very largely,

""Lime (Gypsum),

Bisulphates of Soda and Potash, largely,

Chlorides of Calcium and Magnesium, largely.

Great caution will be necessary in the use of this water, whose strength is

Â«qual to that of any mixture which a physician would be likely to prescribe to

a patient. It is almost too strong for use in chronic cases, but would probably

be very effectual in acute dysentery, diarrhoea, "red flux etc.
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and wells are less frequent in this S. E. portion of the State, than in almost any 
other. A mine_ral spring, pretty strongly charged with Bicarbone of Iron, with 
some Chlorides of Sodium and Magnesium,. and a trace of Sulphates, occurs 
about 3 miles N. E. of Vernal P. 0., Greene county; and near. Cross Roads P. 0., 
J~kson county, similar springs are S:J.id to exist.~On some of the ridges near 
Raleigh, saline waters have been obtained ('lf2:.!7), but at the. place itself, wells 
25 to 30 feet deep, find freestone water .-At Westville, wells 35 to 50 feet, in 
Orange Sand and colored clays; freestone water. A.t the S!!>w-mill near town 
there is a mineral'spring, containing Bicarbonate of Iron arid a little Sulphuretted 
Hydrogen ; also a little Chloride of Magnesium and Sodium.-At Mt. Carmel, 

: Covington county, wells 40 to 80 feet deep, according to position; freestone 
water, shed by red or pipe clays ('lf70). 

799. On Pearl River, however, as well as 0n many of its confluents, mineral 
waters are very abundant, from Jackson to Columbia, ·Marion county. The 
inconvenient abundance of mineral waters in the Brandon neighborhood has 
already been mentioned. They are chiefly of two kinds: 1st. Saline purgative 
waters, containing a large amount of Epsom Salt and Gypmm, with more or 
less Glauber Salt (Sulphate of Soda) and Oommon Salt, and Sulphate of Potash. 
Such are the waters of Mr. John R. Jackson (35 feet deep), Mr. Langford, and 
Judge Wm. H. Clarke (45 feet deep). The waters of Mr. Jourdan A.. Jackson's 
. well differ from these chiefly in con-taining some Bicarbonate of Soda, and a 
larger amount of Chl01·ides-proba.bly in the form of Common Salt and Chloride 
of lr.(agnesium. . .· . 

All these waters are entirely too strong for daily use, although possessing 
valuable medical properties ; , and the same is true of most of the mineral waters 
found in wells W. of the meridian of Cato, in S. Rankin county, which are 
generally of a similar character. 

800. The other class, which is on the whole much less common, is that of 
the Acid Alum ._waters. Of these, one already well known is that of Mr. 
Baugh's Well, in the S. part of the town of Brandon. 'l'he well is 27. feet 
deep, and the basin is in dark colored clays containing Gypsum and crust of 
Yellow Iron Ore. 'l'he water is a very strong one, so that the p~ecipitation of 
the alumina turns the water thick ; it possesses a bituminous, but not a 
sulphureous ordor. A qualitative analysis gave the following result: 

Sulphate of Alumina.(" Alum:''), largely, 
" " Lime (Gypsum), largely-:-a saturated solution, 
" " Potash, 

Ohlm·icles of Sodium ancl Magnesium, 
Silica, dissolved in, 
Free Carbonic Acid. 
Iron, a small amount. 
The water of Mr. Holland's well, on S. 35, T. 6, R. 3 E., differs from this 

essentially in containing somewhat less of the Sulphate of Alumina, less 
Magnesia, but more Soda, and Potash, and Chlorine. 

'A very remarkable water of "this class has been quite lately brought to my 
notice ; it occurs in a welll7?~ feet deep, at Col. Danl. Allen's place, S. 2, T. 
4,. R. 4 E., Ran.kin county-on the dividing ridge between Steen's and Richland 
Creek. It is not only powerfully astringent, but so acid with Sulphuric Acid, 
as to set the teeth on edge almost immediately. The result of the qualitative 
analysis might be~thus stated : 

Sulphate of Alumina ("Alum"), very largely, 
" " Lime (Gypsum), 

Bisulphates of Soda and Potash, largely, 
Chlorides of Calciu'm, and Mag'Y}.esium, largely. 
Great caution will be necessary in the use of this water, whose strength is 

equal to tha~ of any mixture which a physician would be likely to prescribe to 
a patient. It is almost too strong for use in chronic cases, but would probably 
.be very effectual in acute dysentery, diarrbrea, "red flux", etc. 
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801. Further S. we find strong mineral waters, charged chiefly with Epsom

Salt, Glauber's Salt and Common Salt; generally with some Gypsum, and often

with more or less Sulphates of Alumina and Iron, at Mr. Tom. Bass', S. 13, T.

3, R. 2 E.; at Mr. Chapman's; and in the Hamper settlement, S. W. Cato. These

waters are so strong as to render their daily use positively perniciousâ€”as is

amply proven by their effect on those who persist in using them otherwise than

as a medicine (If315; 601). Similar waters oftentimes impregnated with

Sulphuretted Hydrogen and bituminous matter also, exist on lower Steen's

Creek; and none of the well waters obtained in the gray clays or; white sand-

stones of S. W. Rankin (^[241), are free from these ingredients; although they

are notalways so strong as to render their use very objectionable. The population

ought always, however, to be on their guard against the debilitating effects of

these waters, which are especially noxious to those suffering with, or recovering

from, fever and ague. Wherever sand ridges afford chances of freestone wells,

these ought to be used even at some inconvenience in preference to the saline

waters; and cisterns ought to be considered a matter of necessity, where waters

like Mr. Bass' are alone obtainable in wells.

802. In W. Simpson, also, waters of this character are sometimes obtained;

but the greater prevalence of the Orange Sand renders their use a matter of

choice. "Whether or not similar waters exist in Copiah, I am not informed,

though it is most likely. They are very abundant in Lawrence county, near

Pearl River; and especially so near .Monticello, where a considerable variety

exists; though at the town itself, shallow wells, with almost freestone water,

are obtained in sand, above the salty clays (^238). In this region, however,

the waters generally contain none, or only a small amount of sulphates, the

salts present being almost entirely chlorides and bicarbonates. Hence it is,

probably, that effects on health by their use are not nearly as frequently perceived.

The water of "St. Andrews' Well" (35 feet deep), on S. 29, T. 7, R. 11 E.?

about one mile S. of Monticello, showed the following composition:

Cliloride of Sodium, Magnesium, and Potasium, largely,

Bicarbonates of Soda ?, Magnesia, Lime,

Small amounts of Chloride: of Calcium,

This water is of considerable strength. The water of "St. Ronan's Well tyf

about 4 miles S. W. of Monticello, differs from this chiefly in the presence of

Sulphuretted Hydrogen and some bituminous oil, the predominance of Lime over

Magnesia, and the presence of a little Sulphate of Potash.

A mineral spring near Mr. Neglan's, S. 35, T. 7, R. 10 E., contains Bicarbonate

of Iron with a little Lime and Magnesia, and Common Salt.

A strong chalybeate spring issuing from a bluff near Mr. Maxwell's mill, S. 99

T. 6, R. 11 E., contains the Bicarbonates of Iron, Soda and Magnesia} with a

little Common Salt

From the great variety of mineral waters in the Monticello neighborhood, it

would seem that it might be made a place of resort, if easy communication were

established.

803. In Marion county, also,' mineral wells and springs exist. Stovall's

Springs, above Columbia, have in times past been a place of considerable resort y

I am not aware what is the nature of the water. At Columbia, shallow wells

obtain freestone water in sand and gravel, the level being dependent upon that

of the river; in one, however, mineral water was obtained in "blue mud"

(1T237), at 25 feet. Similar wells have been obtained on Pearl River in S.

Marion.

In Pike county we mostly find freestone wells in Orange Sandâ€”except as

mentioned in (1T237.) On high ridges, as at Summit, for instance, wells require

to be sunk to great depths, to the level of the drainageâ€”70 to 80 feet.

Proto-carbonate of Iron,{

Silica, (

Alumina.

Held in solution by Free Carbonic Acid.
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801 .. Further S. we find strong mineral waters, charged chiefly with Epsom 
Salt, Glauber's Salt and Common Salt; generally with some Gypsum, and often 
with :rriore or less Sulphates of Alumina and Iro·n, at Mr. Tom. Bass', S. 13, 1'. 
3, R. 2 E:; at Mr. Chapman's; and in the Ha,per settlement, S. W. Cato. These 
waters are so stro~g .as to render theil' daily use ·positively pernicious~as is 
amply proven by their effect on those who persist in using them otherwise than 
as a medicirie ('!f315 ; 601). Similar waters oftentimes impregnated with 
Sulphuretted Hydrogen and bituminous matter also, ~xist on lower Steen's .. 
Creek; and norie of the well waters obtained in the gn_ty clays or· white sand- · 
stones of S. W. Rankin ('!f241), are free from trese ingredients; although they 
.are notal ways so strong as to render their use very objectionable. The population 
ought always, however, to be on their guard against the debilitating effects of 
these waters, which arp especially noxious to those. suffering with, or recovering 
from, fever and ague. Wherever sand ridges afford chances of freestone wells, 
these ought to be used even at some inconvenience in preference to the saline 
waters; and cisterns ought to be considered a matter of necessity, where waters 
like Mr. Bass' are alone obtainable in wells. 

802. In W. Simpson, also, waters of this character are sometimes obtained ; 
bp.t the greater prevalence of the Orange Sand renders their use a matter of 
choice. "Whether or not simila.r waters exist in Copiah, I am not informed, 
though it il) most likely. They are very abundant in Lawrence county, near 
Pearl R!ver; and especially so near ;Monticello, where a considerable variety 
exists ; though at the town itself, shallow wells, with almost freestone water, 
are obtained in sand, . above the salty clays ('!f238). In this region, however, 
the waters generally contain none, or only a small amount of sulphates, the 
salts present being almost entirely chlorides and bicarbonates. Bence it is, 
probably, that effects on health by their use are not nearly as frequently perceived. 

The water of "St. Andrews' Well" (35 feet de~p), on S. 29, T. 7, R. 11 E., 
about one mile S. of Monticello, showed the following composition : · 

Chl01·ide of Sorliura, :Magnesium, and Potasium, largely, 
B1:ca1·bonates of Soda ?, Magnesia, Lime, 
Small amounts of Cld01·ide· of Calcium, 
.Proto-carbonate of. Iron,~ H ld · 1 t·' b v.o n b " A 'd 
S ·z· e · In so u 100 y ..t.•ree var omc cz . 

I wa, 
Alumina. · 
This water is of considerable strength. The water of " St Ronan's Well", 

abont 4 miles S. W. of Monticello, differs from this chiefly in the presence of 
Sulphuretted Hydrogen and some bituminous oil, the predominance of Li•me over 
Magnesia, and the presence of a little Sulphate of Potash. 

A mineral spring near Mr. N eglan's, S. 35, T. 7, R. 10 E., contains Bicarbonate 
of Iron with a little Lime and Magnesia, and Common Salt. 

A strong chalybeate spring issuing from a bluff nea~ Mr. Maxwell's mil1, S. 9, 
T. 6, R. 11 E., contains the Bicarbonates of Iron, Soda and Magnesia, with a 
little Common Salt.· 

From the great variety of mineral waters in the Monticello neighborhood, it 
· would seem that it might be made a place of resort, if easy communication were 
establbhed. · 

803. In Marion county, .also,· mineral wells and springs exist. Stovall's 
Springs, above Columbia, have in times past been a place of considerable resort ;. 
I am not aware what is the nature of the water. At Columbia, shallow wells 
obtain freestone water in sand and gravel, the level being dependent upon tb&t 
of the river; in one, however, mineral water was obtained in "blue mud " 
('!f237), at 25 feet. Similar wells have been obtained on Pearl River in S. 
Marion. 

In . Pike county we mostly find freestone wells in Orange Sand.:.:.....except as 
mentjoned in (V237.) On high ridges, as at Summit, for instance, wells require 
to be sunk to great depths, to the level of the drainage-70 to 80 feet. 
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As regards the practicability of deep bored and artesian wells in the Long-leaf

Pine Region, (1F318), it is highly probable, that in most cases the scarcity of

water suitable for daily use in the bottoms and hommoeks of this region might

be relieved by bored wells, tubing out if necessary, the strong mineral waters.

Whether wells of moderate depth would find pressure enough to elevate the

water to the higher ridges (as at Summit, for instance), is uncertain, since some

of these seem to be equal in elevation to any S. of the Chickasaw Survey; yet

the experiment deserves to be tried.

THE SEA-COAST COUNTIES.

Embbactng the Counties of Jackson, Harrison and Hancock.

804. In approaching the sea-coast on the Chickasawhay and

Pascagoula route (1787, ff.), the first decided change of the inland

vegetation towards that of the coast itself, occurs shortly after

passing Leaksville, in Greene county. From Winchester south-

wards, as a general thing, the sandiness of the soils is regularly on

the increase; the sands themselves assume a lighter tint, and more

of an evenly fine and sharp grain. The Galiberry or Inkberry

(Prinos glaber), which on the upper Chickasawhay and Leaf rivers,

appears only in isolated patches, is constantly on the increase in

the flat or hommock of the Pascagoula River, as we advance south-

ward, and whenever it does appear it indicates a sour and sandy

soil.

805. The feature which, at the point mentioned, recalls to mind a prominent

peculiarity of the Sea-coast Counties, is the appearance of shallow upland ponds,

with water strongly colored by vegetable matterin which plants peculiar to the

coast region appear for the first time. (Hypericum fasciculatum, Polygalct,

corgmbosa, Drosera longifolia, Eriocaul&n decangulare and villosum.') These

ponds or bogs are generally surrounded by a small growth of the Bay, and

Bay Grails; and so are the branches, of the region whose channels become

shallow and wide and often very boggy; their water, also assuming a browner

tint, and carrying larger quantities of sand,â€”a circumstance which renders the

crossing very changeable and sometimes dangerous.

80t>. The road s mainly in the level river hommock, (on the

Â«ast side) which is of very variable width, and has a gradual ascent

into the hills. It is elevated from six to ten feet above the first

bottom of the river; at times it has the character simply of level

Pine Woods, its timber being the Long-leaf Pine, with an occa-

sional Black Jack and Post Oak, and here and there, some Dog-

wood and small Hickory. Where this is the case, the subsoil is

generally somewhat heavier than the surface soil, of a yellow tint,

and might bear some improvement; but whenever the Galiberry

prevails, we find at a depth of from five to eight inches, a subsoil

of pale yellow sand, which, in spring, is saturated with water,

showing a w&rit of drainage.

807. The bordering Pine Hills, which, as a general thing, have

a very sandy soil, oftentimes possess a very heavy subsoil, of a
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As regards th~ practicability of deep bored and artesian wells in the Long-leaf 
Pine Region, (1]"318), it is highly probable, that in most cases the scarcity of· 
water suitable for daily use in the bottoms and hommoeks of this region might 
be relieved by bored wells, tubing out if necessary, the strong mineral waters. 
Whether wells of moderate depth would find pressure enough to elevate the 
water to the higher ridges (as at Summit, for instance), is unc.ertain, since some 
of these seem to be equal in elevation to any S. of the Chickasaw Survey; yet 
the experiment deserves to be tried. 

THE SEA-COAST COUNTIES. 

EMBRACING THE COUNTIES 01!' J ACKSON1 HARRISON AND HANCOCK. 

804. In approaching the (5ea-coast on the Chickasawhay and 
Pascagoula route ('11"7~7, ff.), the first decided change of the inland 
vegetation towards that of the coast itself, occurs shortly aftt;r 
passing Leaksville, in Greene county. From Winchester south· 
wards, as a general tiring, the sandiness of the soils is regularly on 
the increase; the sands themselves assume a lighter tint, and mo-re 
()f an evenly fine and sharp grain. The Gallberry or Inkberry 
(Prinos glaber), which on the upper Chickasawhay and Leaf rivers, 
appears only in isolated :patches, is constantly on the increase in· 
the flat or hom mock of the Pascagoula River, as we advance south
ward, and w.heneYer it does appear it indicates· a sour and sandy 
soil. . . 

805. The feature which, a.t the point mentioned, recalls to mind a prominent 
peculiarity of the Sea~coast Counti~s, is the appearance of shallow upland ponds, 
with water strongly colored by vegetable matter,, in which plants peculiar to the . 
eoa.st .re~ion appear for the first time. {Hypericum fasciculatum, Polygala 
corgmbosa, .Drosera longifolia, l!Jriocaulon decangulare and villosum.) · 'l'hese 
ponds or bogs are generally surrounded by a smalL growth of the Bay, and 
Bay Galls; and so are the branches, of the region whose channels become 
shallow and wide and often very boggy ; their water, also assuming a browner 
tint, and caiTying larger quantities of sand,-a circumstance which rendeFS the 
erossing very changeable and sometimes dangerous. 

80ti. The road s mainly in the level river hommock, (on the 
east side) which is of very variable width, and has a gradual ascent 
into the hills.- It ·is elevated from six to ten feet-above the first 
bot1om of the. riYer; at times it has the character simply of level 
Pine Woods, its timber being the Long-leaf Pine, with an occa
sional Black Jack and Post Oak, and here and there, some Dog-· 
wood and small Hickory. Wherp this is the case, the snbEoil is 
generally somewhat heavier than the surface soil, of a yellow tint,· 
and might bear some improvement; but whenever the Gallberry 
prevails,' we find at a depth of from five to eight inches, a subsoil 
of pale yellow sand, which, in spring, is saturated with water, 
showing- a want of drainage~ 

807. The bordering Pine Hills, which, as a general thing, have 
a very sandy soil, oftentimes possess a very heavy subsoil, of a 
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yellow or gray clay, which evidently originates in the underlying

clay strata of the Tertiary (T245, ff),

Of these, I found an outcrop containing some indication of Lignite, on a hillside

at M. McCaun's place; and its presence in these generally is indicated by

numerous mineral springs, of a chalybeate, magnesian character, which come t<>

the surface at some elevation, usually about half-way up the hillsides. While

the hilltops bear the usual growth of Long-leaf Pine, with only an occasional

Black Jack and Post Oak, vigorous specimens of the two last named are

frequently seen on the slopes, and in the hollows and branch bottoms there

appears a growth of Sweet Gum, "Poplar", Cucumber-tree, and Hickory,

indicating a soil very different from that of the hills, and mainly derived, no

doubt from the tertiary strata. These bottoms are quite fertile, but the bodies

of such land are very small.

808. The description just given applies to the country bordering

on the river homniock, east and north-east of Cross Roads P, 0.T

or Fairley's Perry. As we leave the hills, approaching the river,

we find at first, rather a sandy soil (with Gallberry, etc.), in which

the Pines invariably show a disposition to grow lank and thin;

nearer the river, a gray, clay subsoil gradually approaches the

surface, in many places the Gallberry becomes scarce, the timber

indicates a better soil, and merges into a kind of bottom growth.

Such is the case on the plantation of Mr. John Davis (Cross Roads

P. 0., S. 12, T. 2, R. 8 W.), which borders on the river bottom.

809. There is a very striking diflerence between the soil of the

bottom proper, which is subject to overflow, and that of the second

bottom. The former is very stiff and heavy, and no less so is its

subsoil, a stiff, gray clay. Its timber is prevalently of Chestnut

"White Oak, Sweet Gum, Spanish (" Red") Oak and Magnolia, with

a good deal of Holly, and some Bottom White Pine (P. mitis).

The oaks are very large, and the characteristic habit of the Spanish ("Red")

Oak, which it assumes when growing in bottoms, can be studied here to advan-

tage.â€”This soil, Mr. Davis informs me, is a fair specimen of the first bottom

soil of the Pascagoula generally; it is very productive in favorable seasons, but

like all heavy soils, it is unsafe, and particularly so in consequence of being sub-

ject to overflow The great difficulty of working this soil in unfavorable seasons,

and the frequent drowning out of the crops by overflow, have induced most of

the settlers of this neighborhood to abandon its cultivation, and restrict them-

selves to the second bottom, which is not subject to overflow, and is also very

productive. This horn mock is the very opposite of the first bottom soilâ€”very

light, soil dark colored, about ten inches deep; underlaid by a subsoil of pale

yellow sand. It is elevated four to six feet above the first bottom, the soil of

which it evidently overlies; its timber is the common White Oak, Bottom White

Pine, Magnolia, Water Oak, Chinquapin, with some very large Black Sumach

(Rhus typMna)) also some Holly and Iron-wood.

810. None of these soils has as yet been analyzed; but there can be no

doubt that the first bottom soil is very rich, and well worthy of reclamation by

levying; especially as the bottom is nearly three miles in width.

Mr. Davis speaks well of the effect of applying some of the heavy subsoil clay

of the bottom to the sandy land which forms the transition from the second

bottom soil to the poorer portion of the hommock. These effects have been

owing chiefly^ no doubt, to the action of the clay as a mechanical manure, in

improving the physical condition of the sandy soil; but while it may be doubt-

ful whether the hauling of the bottom clay for this purpose would pay the

planter, there can be no doubt that wherever a heavy subsoil is near enough to
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yellow or gray clay, which evidently originates in the underlying 
clay strata of the Tertiary (,245, ff). · . 
· Of these, I found an outcrop containing some indication of Lignite, on a hillside· 
at :M . . :McCann's place; and its presence in these generally is indicated by 
numerous mineral springs, of a chalybeate, magne&ian character, which come ro 
the surface at some elevation, usually about half~way up the hillsides. While 
the hilltops bear the usu~,tl growth of Long-leaf Pine, with only an occasional 
Black Jack and Post Oak, vigorous specimens of the two last named are 
frequently seen on the slopes, and in the . hollows and branch bottoms there 
appears a growth of Sweet Gum, "Poplar", Cucumber-tree, and Hickory, 
indicating a soil very different from that of the hills, and mainly derived, no 
doubt from the tertiary strata. These bottoms are quite fertile, but the bodies 
of such land are very small. 

808. The description just given applies to the country borderi.ng 
on the river hommock, east and north-east of Cro~s·Roads P. 0.1 

or Fairley's Ferry. As we leave the hills, approaching the river, 
we find at first~ rather a sandy soil (with Gallberry, etc.), in which 
the Pines invariably show a disposition- to grow lank and thin; 
nearer the river, a gray, clay subsoil gradually approaches the 
surface, in many places the ·Gallberry becomes scarce, the timber 
indjcates a better soil, and merges into a kind of botrom growth. 
Such is the case on the plantation of Mr. John Davis (Cross Roads 
P. 0., S. 12, T. 2, R. 8 W,J, which borders on the river bottom. 

809. There is a very striking dillerence between the soil of the 
bottom proper, which is suhject to overflow, and that of the second 
bottom. 'I he former is very stiff and heavy, and no less so is ite 
subsoil, a stiff, gray clay. Its timber is prevalently of Chestnut 
'Vhite Oak, Sweet Gum, Spanish ('' R£d ") Oak and Magnolia, with 
a good deal of Holly, and ::-ome Bottom White PinP. (P. mitis), 

'The oaks are very large, and the characteristic habit of the Spanish ("Red") 
Oak, which it assumes when growing in bottoms, can be studied here to advan
tage . ...:-This soil, Mr. Davis informs me, is .a fair specimen of the first bottom 
soil of the Pascagoula generally; it is very productive in favorable seasons,. but 
like all heavy soils, it is unsafe, and particularly so in consequence of ~ing sub
ject to overflow 'l'he great difficulty of working this soil in unfavorable seasons, 
and the frequent drowning out of the crops by overflow, have induced most of 
the settlers .of this neighborhood to abandon its cultivation, and restrict them
selves to the second bottom, which is not subject to overflow, and is also very 
productive. , This hom mock is the very opposite of the first bottom soil-very 
light; soil dark colored, about ten ipches deep; underlaid by a subsoil of pale 
yellow s~d. It is elevated four to six feet above the first bottom, the soil of 
which it evidently overlies; its timber is the common White Oak, Dol tom White 
Pine, Magnolia, Water Oak, Chinquapin, with sOme very large Black Sumach 
(Rhus typhina); also some Holly and Iron-wood. 

810. None of these soils has as yet been analyzed; but there cah be no 
doubt that the first bottom soil is very rich, and well worthy of reclamation by 
levying; especially as the bottom is nearly three miles in width. 

Mr. Davis speaks well of the effect of applying some of the heavy subsoil clay 
of the bottom to the sandy land which forms the transition from the second 
bottom soil to the poorer portion of the hommock. 'l'hese effects have been 
owing chiefly; no doubt, to the action of the clay as a mechanical manure, in 
improving the physical condition of the sandy soil; but while it may be doubt- . 
ful whether the haul.ing of the bottom clay for this purpose would. pay the 
planter, there can be no doubt that wherever a heavy subsoil is near enough to 
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the surface, it ought to be mixed with the soil by deep plowing. The growth of

the bottom as well as that of the hollows, proves these clays to be rich in min-

eral nutritive ingredients; and they will very essentially improve the physical

condition of the soil.

The banks, and the portion of the bottom immediately contiguous to them,

are quite sandy; it seems that all the deposits now formed by the Pascagoula

river, are of this character. It might be practicable therefore, by judiciously

regulating the overflows, to improve the heavy soil by allowing the sand to

spread over it, which might then be mixed in by deep plowing.

811. Crossing at Judge Fairley's Ferry, we find the hills on the right side

coming close up to the bank, without, however, forming a washed bluff. Yet,

on the ascent, we find about half way up, an outcrop of heavy gray clay (^[245),

which might be suitable for pottery. It overlies, no doubt, the strata of the

lignitic tertiary; and is in its turn overlaid by yellow sands of the Orange Sand

formation (1T6), to which these clays themselves seem to belong (at present),

being as they are without any definite structure. The hills immediately

bordering the river, on which Judge Fairley's plantation is situated, bear a stout

growth of the Long-leaf Pine, mixed with a good deal of Spanish ( "Bed")

Oak and Scarlet (" Spanish ") Oak. This land is moderately productive, and

had a good looking corn crop when seen by me. But the intermixture of the

oaks with the pine lasts scarcely - more than of a mile inland; and then, as

we proceed on the Ocean Springs' road, dreary Pine Hills, with scarcely an

occasional scrubby Black Jack or Post Oak, intermingling with the Pine, reign

absolute.

812. The road runs on the dividing ridge between Black Creek and the

Pascagoula at the distance of several miles from the edge ot the bottom, in

which the river meanders to and fro, most generally, however, keeping near the

W. side. Steep hollows, filled with a growth of Bay and not unfrequently,

Magnolia also, fall off from the ridge towards the river bottom. These hollows

frequently contain copious springs, which issue from the hillside, generally 20

to 30 feet below the top of the ridge; they are evidently shed here, at a level

nearly uniform, by the impermeable clays of the tertiary.

813. The pines on the ridge, up to about 4 miles below Fairley's,

are stout and vigorous, and would afford fine timbers. But as we

pass on, approaching Black Creek, the road diverges further inland;

the ridge flattens, and ponds appear on its very summit. The

quality of the pine timber rapidly deteriorates, the trees becoming

slender and stunted in height, especially in the neighborhood of

the ponds. The first of these are pretty deep, showing small but

clear sheets of water, bordered by a poor growth of rushes. But

further on, they become shallow, until at last they turn into mere

wet flats or bogs, covered at time3 with a rank growth of grass,

sparsely timbered with the poorest specimens imaginable of Long-

leaf Pineâ€”with trunks 15 to 25 feet high, and 2t| to 4 inches in

diameter; their leaves also sharing the general degradation, being

in sparse tufts scarce 6 inches long.

814. Others of these ponds, or bogs, whose soil is almost a pure, white, wet

sand, bear no grass, but a scattered growth of peculiar herbaceous plants, among

which several beautiful red blossomed Orchideae, the Side-saddle flower,

(Sarraceniq purpurea), Eitcher plant or Wild Poppy (Sarracenia variolaris)

the curious long-leaved Sundew {Drosera filiformis) with its long, spirally

coiled, wiry leaves, covered with glandular hairs, and two species of Cord-rush

(Eriocaulon decangular-et and villosum) as well as the common Sundew (Drosera

toevifolid), are the most prominent. But the most singular feature to a North
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the· surface, it ought to be mixed with the soil by deep plowing. The growth of 
the bottom as well as that of the hollows, proves these clays to be rich in mhi
eral nutritive ingredients; and they will very essentially improve the physical 
condition of the soil. 

The banks, and the portion of the bottom immediately contiguous to them, 
are quite sandy ; it seems that all the deposits now forme;l by the Pascagoula 
river, are of this character. It might be practicable therefore, by judiciously 

· regulating the overflows, to improve the heavy soil by allowing the sand to 
spread over it, which might then be mixed in by deep plowing. 

811. Crossing at Judge Fairley's Ferry, we find the hills on the right side 
coming close up to the bank, without, however, forming a washed bluff. Yet, 
on the ascent, we find about halfway up, an outcrop of heavy gray clay (1!'245), 
which might be suitable for pottery. It overlies, no doubt, the stt·ata of the 
lignitic tertiary; and is in its turn overlaid by yellow sands of the Orange Sand 
formation ( 1ffi), to which t.llel?e clays themselves seem to belong (at present), 
being as they are without any definite structure. The hills immediately 
bordering the river, on whicl.J. Judge Fairley's plantation is situated, bear a stout 
growth of the Long-leaf Pine; mixed with a good deal of Spar.ish ("Red") 
Oak and Scarlet (" SprLnish ")Oak. '!'his land is moderately productive, and 
had a good looking co:rn crop when seen by me. But the intermixture of the 
oaks with the pine lasts scarcely , more than 3i of a mile inland ; and then, ·a.s 
we proceed on the Ocean Springs' road, dreary Pine Hills, with scarcely a.n 
occ~ional scrubby Black Jack ()r Post Oak, intermingling with the Pine, reign 
absolute. · 

8'12. The road runs on the dividing ridge between Black Creek and the 
Pascagoula at the distance of several miles from the edge ot the bottom, in. 
which the river meanders to and fro, most generally, however, keeping near the· · 
W. side. Steep hollow~, filled .with a growth of Bay and not unfrequently, 
Magnolia also, fall off from the ridge towards the river bottom. These hollows 
frequen,tly contain copious springs, which issue from the hillside, generally 20 
to 30 feet below the top of the ridge ; they are evidently shed here, at a level 
nearly uniform, by the impermeable clays of the tertiary. · 

813. The pines on the ridge, up to about 4 miles below Fairley's, 
are stout and vig-orous, and would afford fine timbers. But as we 
pass mi. approaching Bl_ack Creek, -the road diverges further inland ; 
the ridge flattens, and ponds appear on its very summit; The 
quality of the pin.e timber rapidly d1eteriorates, the trees becoming 
slender and stunted in height, e::;;pecially in the neighborhood of 
the ponds. · The first of these are pretty deep, showing small but 
clear sheets of water, bordered by a poor growth of rushes. But 
further on, they become shallow, until at last they turn into mere 
wet flats or bogs, covered at times with a· rank growth of grass, 
sparsely timbered with the poorest specimens imaginable of Long
leaf Pine-with trunks 15 to 25 feet high, and. 2~ to 4 inches in 
diameter ; their leaves also sharing the general degradation, being 
in sparse tufts scarce 6 inches lung. 

814. Others of the~e ponds, or bogs, whose soil is alm<>st a pure, white, wet 
sand, bear no grass, but a scattered growth of peculiar herbaceous plants, among 
which several beautiful red ·blossomed Orchideae, the Stde-saddle flower, 
(Sarraceni~ putrpt,rea), P.itcher plant or Wild Poppy (Sarracenia variolaris) 
the curious long-leaved Sundew (])roserafiliformis) with its long, spirally 
coiled, wiry leaves, covered ·with glandnlar hairs, and two species of Cord-rush 
(Eriocaulon decangulm·e, and villoswm) as well as the common Sundew (])rosera 
ln·'evijolia), are the most prominent. But the most singular feature tQ & North 
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Mississippian, is the association, in these ponds, of the Cypress with the Long-

leaf Pine.â€”The Cypress trees are scarcely better looking, in comparison with

their brethren of the river swamp, than the diminutive pines are when compared

with their giant brethren on the ridges and hommocks of Perry, Marion and

Greene counties. Here, these seemingly incongruous trees are Tound side by

side, both sadly worsted, it appears, by their mutual concessions. The shallow

channels or depressions through which the surplus water of these bogs finds an.

outlet, are skirted, and sometimes entirely overgrown with thickets of the Bay,

together with the Carolina Laurel or Bay Galls {Laurus carolinensis) and two

or three other species of small trees. The boggy soil of these thickets is

covered with peat-moss (Sphagnum), several kinds of small rushes {Briocaulon,

Xyris) and sedge glasses, and likewise produces some pretty flowers (Pinguicula

pumila, TJtriculcriabijlora, Brosera longifolia, Irevifolia, etc.), but in an agricul-

tural point of view, look most unpromising.

815. An abrupt descent of 15 to 20 feet, brings us down into

Black Creek bottom. On the hillside, about 4 feet below the

surface of the upland, a deposit of yellow sandy loam crops out;

it is too deep, however, to be reached by the plow for the improve-

ment of the uplands, which are very sandy, and said to be extremely

poor. The country, however, is so thinly settled, that even this

cannot be positively asserted as a general rule.

The bottom soil of Black Creek is extremely sandy, and on the N. side of the

stream,- at Mr. Bird's Ferry, is scarcely anything more than sterile white sand,

in which nothing but the dwarf palmetto (Sabal minimus), and other plants of

similar habits, can sustain themselves. The water of the creek, like that of

most streams in this country, is of dark tint. On the S. side, the soil is some-

what better, although still very sandy; it bears a growth of sweet gum and

bottom oaks, which do not attain to any large size. This lattd produces corn

pretty well for some years; cotton has never been tried on it; it is, howe-vesr,

subject to overflow, and when this happens after tillage, a large portion of the

soil is often carried off.

816. The ridge dividing Black Creek from Red Creek, is of a character simi-

lar to that of the uplands N. of Black Creek, save that the pond or "meadow"

character is still more pronounced, and the soil still more sandy ; the Dwarf

Palmetto and Gallberry form its chief undergrowth, mixed, in marshy places

with a singular dwarfish variety of the Bay, which forms low scrubby bushes,

much attacked by rust; in these we find some shoots, not more than a foot

high from the ground, bearing'ca single terminal flower, and blooming considera-

bly in advance of the larger trees of the same species. The dense thickets of

sombre foliage formed by the latter, skirting the bogs and their outlets; the

stunted Pines and Cypress sparingly scattered over their surface with the rigid

bushes of dwarf Palmetto on the higher ground, form a landscape as dreary as

it is singular.

817. The bottom of Red Creek resembles very much that of Black Creek;

its growth being of middle-sized Sweet Gum, Magnolia, and Water Oaks. The

soil is very sandy, and not of any considerable depth; the subsoil is a pale

yellow sand. This land is said to produce corn well for five or six years, after

which it gives out entirely. In fact, sand forms such a large portion of this soil,

that.lasting fertility is not to be expected. When once exhausted, it will prob-

ably require nothing short ot stable manure to make it produce again. Deep

plowing ought to be avoided.

I am not informed, as yet, how far inland the same character of bottoms and

uplands continues; the country being so thinly settled, and in the interior almost

destitute of roads.

818. Red Creek ferry is about 7 miles above the mouth of the creek, on the

S. side of which, at this point, we find a wet glade about half a mile wide,
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Mississippian, is the association, in these ponds, of the Cypress with the Long
leaf Pine.-Tbe Cypress trees are scarcely better looking, in comparison with 
their brethren of the river swamp, than the.d i minutive pines are when compared 
with their giant brethren on the ridges and hom mocks of Perry, Marion and 
Greene counties. Here, these seemingly incongruous trees are 1'ound side by 
side, both sadly worsted, it appears, by their mutual-concessions. The-shallow 
channels or depressions through which the surplus water of these bogs finds ail 
outlet, are skirted, and sometimes entirely overgrown with thickets of the Bay, 
together with the Carolina Laurel or Bay Galls (Laurus carolinensis) and two 
or three other species of small trees. The boggy soil of these thickets is 
covered with peat-moss (Sphagnum), several kinds· of small rushes (l!Jr1:ocaulon, 
Xyris) and sedge grosses, and likewise produces some pretty fl.owers (Pinguicu,la 
pumila, Utriculc. ria biflora, Drosera long1jolia, bre:1J1folia, etc.), but in an agricul
tural point of v1ew, look most unpromising. 

815. An ab1·upt descent of 15 to ~0 feet, brings us down into 
Black Creek bo_ttom. On the hillside, about 4 feet below the 
surface of the upland, a deposit of yellow sandy loam. crops out ; 
it is too deep, however, to be reached by the plow £or the irD;.prov,e
ment of the uplands, which are very sandy, and said to be extremely 
poor. The country, however, is ~o thinly settled, that even this 
cannot be positively asserted as a lleneral rule. 

The bottom soil of Black Creek is extremely sandy, and on the N. side of the 
stream, at Mr. Bird's Ferry, is scarcely anything n'!ore than sterile w bite sand, 
in which nothing but the dwarf palmetto (Sabal minimus), and other plants of 
simil~r habits, can sustain themselves. The water of the creek, like that of 
most streams in this country, is of dark tint. On the S. side, the soil is some
what better, although still very sandy ; it beats a growth of sweet gum and 
bot1:0m oaks; which do not attain to any large size. This land produces cern 
pretty well for some years; cotton bas never been tried on it; it is, how&Vtlr, 
subject to overfl.ow, and when this happens after tillage, a large portion of the 
soil is often carried off. 

816. The ridge dividing Black Creek from Red Creek, is of a character simi
lar to that of the uplands N. of . Black Creek, save that the pond or " meadow" 
character is Rtill more pronou'ncf'd, and the soil still more sandy ; the Dwari 
Palmetto and Gallberry -form its chit>f under.growth, mixed, in marshy places 
with a singular dwar-fish variety of the . Bay, which forms low scrubby bushes, 
much attacked by rust ; in these we find sume shoots, not more than a foot 
high from the ground, bearing~a sh1gle terminal fl.ower, and bloomingconsid.emw 
bly in advance of the larger trees of the same species. 'l'be dense thic-kets of 
sombre foliage formed by the latter, skirting the bogs and their outlets; -the 
stunted Pines and Cypress sparingly scatten:d over their surface with the rigid 
bushes of dwarf Palmetto on the h1gher ground, form a landscape as dreary as 
it is singular. . . 

817. 'l'he bottom of Red Creek re!;'emhles very much that of Black Creek; 
its growth being of middle-sized Sweet Gum, Magnolia, and Water Oaks. 'l'he 
soil is very sandy, and not of any considerable depth; the suhioil is a pale 
yellow sand. This land is said to produce com well for five or six years, after 
which it gives out entirely. In fact, sand forms such a large portion of this soil, 
that.lasting fertility is not to be expected. .When once e~bausted, it will prob
ably require . nothing short ol.stable manure to make it produce again. Deep 
plowing ought . to .be avoided. · 

1 am not informed, as yet, how far inland the same character of bottoms and 
uplands continues ; the country being so thinly settled, and in the interior almosf; 
destitute of roads. 

818. Red Creek ferry is abOut 7 miles above the mouth of the creek, on the 
s. side of which, at this point, w~ find a wet glade about half a mile wide, 
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which bears the vegetation found on all the " Pine Meadows" further south,

differing from that heretofore seen ^>n these lands, in the presence of the singu-

lar Dichromena latifolia (which though a grass, seems to hear large white

flowers, the petals of which are tipped with light green awns), and the "Weed-

grass" (Conostylis Americana) with its panicles of golden yellow flowers

enveloped in white woolly furze. For the rest, the Pitcher-plants, long-leaved

Sundew, bright-colored Orchideae, and the Cord-rushes crowned with their

white buttons,'with the never failingGallberry, form the bulk of the vegetation.

819. In traveling from Red Creek ferry to Dwyer's ferry on the Pascagoula

River, by the "river road", we pass almost entirely through Pine Hills of the

same character as those seen near Fairley's ferry. A belt of this hilly pine

land, about 3 miles wide, generally skirts the river bottom, thus intervening

between the latter and the wet pine-meadow lands; the latter, however, extend

closer to the river along the creek bottoms.

At Dwyer's ferry (^[246), as at Fairley's, the hills on the right hand bank fall

off steeply towards the river; and the portion immediately contiguous to the

bottom, sometimes as far as half a mile inland, is very fertile, but unfortunately-

very much broken. The soil is of a chocolate color, and very light; resemb-

ling closely that of the sea-coast "hommocks"j as also does its growth; at the

depth of about 6 inches, it becomes of a paler tint and more sandy, so that sub-

soiling would be unadvisable. It bears a vigorous growth of timber viz : Post,

Spanish ("Bed"), White, Willow and Red ("Black") Oaks; Bottom White

Pine, Cucumber-tree, Sorrel-tree, Dogwood, Hickory, Stag-horn Sumach,

Black Gum, also Grape-vines and Green-briers (Smilax) ; on the hillsides, the

Magnolia is common.â€”This soil is very productive, and lasts pretty; well. As

we recede from the bottom, the Long-leaf Pine gradually mingles with the other

growth, and by degrees the rich hommock soil passes into that of the Pine Hills.

But few of the settlers in this region raise corn enough to supply their wants,

and those who do so, generally cultivate the river bottom, on the opposite side.

Mr. Bryan C. Rice, an intelligent planter of this neighborhood, informed me

that the character of the bottom here is very similar to what I found it at Fair-

ley's, and of an equal width. He finds the soil productive, but it is to some

extent subject to the inconveniences before mentioned (IT809).

820. The outcrop of the tertiary, gray, lignito-gypseous clays, which forms

a high, abrupt bluff, a few hundred yards below the ferry, has already been

described in the Geological Report (1T246). It is probable that some portions of

the material forming this bluff might be profitably employed as marls for the

sandy hommocks which they underlie; a question which must be decided by

analysis. The locality is an interesting one, both as being, so far as known, the

outcrop furthest south of the tertiary strata of the Grand Gulf Age (f230);

and still further, as proving the cause of the stagnation of the water in the

upland "Pine Meadows". These lands, although extremely sandy in them-

selves, can drain off the rain water but very slowly, because the impervious

clays of the Tertiary, which underlie at no great depth, prevent the percolation

of the water in a vertical direction; and the fall being very slight, it takes &

great while to drain sideways.

821. Passing on from Dwyer's ferry towards Pascagoula, we recede from

the river and soon strike the "meadow lands" (1T818), again. These are here

somewhat undulating, and distinctly divided into upland and lowland, the latter

being the sandy bogs with a growth of lank, dwarfish pine, some cypress, and

Pitcher-plant (Sarracenia), the long-leaved Sundew, the larger species of Cord-

rush (Eriocaulon decangulare) the Dichromena, the yellow Star-grass (Aletris au~

rea)f etc.; while the uplands bear a growth of sturdier pine, and the ground is

covered with a grassy sward, formed chiefly by the smaller species of Cord-rush

(Eriocaulon villosum), Xyris, and the white Star-grass (Aletris farinosa) ; the

Gallberry, and stunted bushes of the Carolina Wax-myrtle (Myrica carolinensis)

form the undergrowth. The soil of these lowlands is scarcely anything more
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which bears ihe vegetation found on all the '' Pine Meadows" further south, · 
differing from that heretofore seen -On these lands, in the presence of the singu
lar Dichromena latijolia (which though a grass, seems to bear large white 
flowers, the petals of which are tipped with light green awns), and the ''Weed
grass" ( Corwstylis Americanct) with its panicles of golden yellow fl.owers 
enveloped in white woolly fu,rze. For the rest, the Pitcher-plants, long-leaved 
Sundew, bright-colored Orclzicleae, and the Cord-rushes crowned with their 
white buttons,-with the never failingGallberry, form the bulk of the vegetation. 

819. In traveling from Red Creek ferry to Dwyer's ferry on the Pascagoula 
River, by the " river road", we pass almost entirely through Pine Hills of the 
same character as those seen near Fairley's ferry. A belt of this hilly pine 
land, about 3 miles wide, generally skirts the river bottom, thus intervening 
between the latter and the wet pine-meadow lands; the latter, however, extend 
closer to the river along the creek bottoms. 

At Dwyer's ferry ( ~246), as at Fairley's, the hills on the right hand bank fall 
off steeply towards the river; and the portion immediately contiguous to the 
bottom, sometimes as far as half a mile inland, is very fertile, but unfortunately 
very much broken. The soil is of a chocolate color, and very light ; resemb
ling closely that of the sea-coast "hommocks "; as also does its growth; at the 
depth of about 6 inches, it becomes of a paler tint and more sandy, so that sub
soiling would be unadvisable. It bears a vigorous growth of timber viz : Post, 
Spanish ("Red"), White, Willow and Red ("Black'') Oaks; Bottom White 
Pine, Cucumber-tree, Sorrel-tree, Dogwood, Hickory, Stag-born Sumach, 
Black Gum, also Grape-vines and Green-briers (Smilax) ; on the hillsides, the 
Magnolia is common.-This soil is very productive, and lasts pretty well. .A.s 
we recede from the bottom, the Long-leafPine gradually mingles with the other 
growth, and by degrees the rich hommock soil passes into that of the Pin& Hills. 

But few of the settlers in this region raise corn enough to supply their wants, 
and those who do so, generally cultivate the river bottom, on the opposite side. 
Yr. Bryan C. Rice, an intelligent planter of this neighborhood, informed ine 
that the character of the bottom here is very similar to what I found it at Fair
ley's, and of an equal width. He finds the soil productive, but it is to some 
extent subject to the inconveniences before mentioned ( '1[809). 

820. The outcrop of the tertiary, gray, lignito-gypseous clays, which formfl 
a high, abrupt bluff, a few hundred yards below the ferry, has already been 
described in the Geological Report ('lf246). It is probable that some portions of 
the material forming this bluff might be profitably employed as marls for the 
sandy hommocks which they underlie ; a question which must be decided by 
analysis. The locality is an interesting one, both as being, so far as known, the 
outcrop furthest south of the tertiary strata of the Grand Gulf Age (f230); 
and still further, as proving the cause of the stagnation of the waterin the 
upland "Pine Meadows". These lands, although extremely sandy in them
selves, can drain o:ffthe rain water but very slowly, because the impervious 
days of the. Tertiary, which underlie at no great depth, prennt the percolatioa 
of the water in a vertical direction ; and the fall being very slight, it takes ~ 
p-eat while to drain sideways. 

821. Passing on from Dwyer's ferry towards Pascagoula, we recede from 
the river and soon strike the " meadow lauds" ( ,.818), again. These are here 
somewhat undulating, and distinctly divided into upland and lowland, the latter 
being the sandy bogs with a growth of lank, dwarfish pine, some cypress, and 
Pitcher-plant (Sarracenia), the long-leaved Sundew! the larger species of Cord
rush (Eriocaulon decangulare) the Dic"lj,rmnena, the yellow Star-grass (Aletris au
rea), etc.; while the uplands bear a growth of sturdier pine, and the ground is 
covered with a grassy sward, formed chiefly by the smaller species of Cord-rush 
(Eriocaulon villotfum), Xyris, and the white Star-grass (Aletris farinosa); the 
Gallberry, and stunted bushes of the Carolina Wax-myrtle (Myrica carolinensis) 
form the undergrowth. The soil of these lowlands is scarcely anything more 
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than white sand, made to cohere by the roots of the plants; that of the uplands,

for about 5 inches from the surface, is very sandy, but still a soil; lower down,

however, there is a pale yellow sand, which, like that of the lowlands, is drenched

with water; at least at the season at which I saw them (May).

822. Such, with but little change, is the character of the land

up to Big Bluff Creek. Occasionally, there is a tract of Pine Hills

of the usual character, and then we sometimes find, on the hillsides,

a stratum of yellow sandy loam, similar to that seen at the descent

to Black Creek ferry (1815). Whenever this occurs, there is a

visible improvement in the hillside growth; the Long-leaf Pine is

tall and vigorous, and a small fruited variety ? of the Pawpaw,

together with Dogwood (Cornus florida) forms the undergrowth.

This loam stratum is mostly, however, from 5 to 8 feet below the level of the

uplands, which have the poor sandy soil of the pine hills; it is, therefore, chiefly

the hillsides which might be susceptible of profitable culture. Very few settle-

ments have been made in this region, and the diminutive patches of inclosed

land which we see near the settler's cabins, prove that they do not rely on agri-

culture for their supply of provisions.

823. Big Bluff Creek has scarcely any bottom; its coffee colored waters flow

in a sandy bed, which is immediately bordered by the hills, which come down

to it by a gradual slant on the N. side, while on the S. it is bordered by a range

of rather abrupt hills, the foot of which has been so washed by the creek (which

makes a sudden bend here) as to exhibit the geological strata. The lowest, 4 to

5 feet, consists of a stiff, gray potter's clay, quite impervious to water; it is

overlaid, to the top of the hill, (about 30 feet above the creek) by sands of a

light orange tint, of the Orange Sand character. There can be little doubt that

the same clay underlies all the wet meadow-land seen further N. as well as that

which intervenes between Bluff Creek and the Sea-Coast (^820).

824. Pine Meadoivs.â€”After ascending the bluff, we strike a level meadow-

land, in which there is scarcely any distinction into upland and lowland. The

ground is densely covered with a growth of sedge-grasses (Cyperaceae) Cord-

rushes (Uriocauh?i villosum) and a small species of Xyris; in the shallow

depressions, both species of Sarracenia (Side-saddle flower and Pitcher-plant),

the larger Eriocaulon (M decangulare), the Dicfiromena, the long-leaved and the

short-leaved Sundew, several species of bright-tinted Orchideae, and some larger

species of sedge-grasses and Pond-rushes (Juncus) are seen; and with these,

occsionally* the Milkweed of the sea-coast marshes. (Asclepiaspaivpercula) with

its bright orange flowers. The undergrowth is formed exclusively by the

Gallberry, which does not.grow to the same height that we find it in Wayne and

Greene counties, but is on the other hand, so overcrowded with blossoms at the

proper season, that the leaves entirely disappear beneath them. The timber is

formed altogether by diminutive Long Leaf Pines, averaging about 25 feet in

height by Z% to 4inches in thickness, which stand at considerable distances (40 or

50 feet) apart, so that their sparse tops scarcely interfere, with the view of the

observer.

825. The first appearance of these glades, when seen in a bright spring sun-

shine, with their green carpet variegated by bright colored flowers, is decidedly

pleasing to the eye; and it is difficult at times to dispel the illusion that it is a.

park laid off by human hands that we are traversing- Almost the only living

being, however, which inhabits this region at present, is the prairie-lark;

settlements are few and far between, and no attempt is made to cultivate the

soil, the raising of stock being the only occupation of the inhabitants.â€”As far as

the eye can reach, the level plain extends with dead uniformity, and we search

in vain for a landmark whereby to distinguish the spot in which we may find

ourselves from any other seen for miles around. This sameness very soon
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than white sand, made to cohere by the roots of the plants ; that of the uplands, 
for about 5 inches from the surface, is very sandy, l::mt still a soil ; lower down, 
however, there is n pale yellow sand, which, like that of the lowlands, is drenched 
with water; at least at the season at which I saw them (May). 

8~2. Such, with but little change, is the character of the land 
up to Big Bluff Creek. Occasionally, there is a 'tract of Pine Hills 
of the usual character, and then we sometimes find, on tbe hillsides, 
a stratum of yellow sandy loam, similar to that seen at the descent 
to Black Creek ferry (,8 15). Whenever this occurs, there is a 
visible improvement in the hillside growth ; the Long-leaf Pine is 
tall and vigorous, and a small fruited variety ? of the Pawp.aw, 
together with · Dogwood (Cm-nus flm·ida) forms the undergrowth. 

This loam stratum is mostly, however, from 5 to 8 feet below the level of the 
uplands, which have the poor sandy soil of the pine hills ; it is, therefore, chiefly 
the hillsides which might be susceptible of profitable culture. Very few settle
ments have been made in this region, and the diminutive patches of inclosed 
land which we see near the settler's cabins, prove that they do not rely on agri
culture for their supply of provisions. 

823. Big Bluff Creek has scarcely any bottom; its coffee colored waters flow 
in a sandy bed, which is immediately bordered by the hills, which come down 
to it by a gradual slant on the N. side, while on the S. it is bordered by a range 
of rather abrupt hills, the foot of which has been so washed by the creek (which 
makes a sudden bend here) as to exhibit the geological strata. The lowest, 4 to 
5 ·feet, consists of a stiff, gray potter's clay, quite impervious to water; it is 
overlaid, to the top of the hill, (about 30 feet above the creek) by sands of a 
light orange tint,·of the Orange Sand character. There.can belittle doubt that 
the same clay underlies all the wet meadow-land seen further N. as well as that 
which intervenes between Bluff' Creek and the Sea-Coast ( 'l]'820). 

824. Pine lvfeadows.-After ascending the bluff, we strike a level meadow
land, in which there is scarcely any distinction into upland and lowland. The 
ground is densely covered with a growth of sedge-grasses ( Cyperaceae) Cord
rushes (Eriocaulon villosum) and a small species of Xyn·s ; in the shallow 
depressions, both species of San·acenia (Side-saddle flower and Pitcher-plant), 
the larger ]j}r£ocaulon (E. decangulare), the D£chrornena, the long-leaved and the 
short-leaved Sundew, several species of bright-tinted Orchid.eae, and some larger 
species of sedge-grasses and Pond-r11shes (Juncus) are seen; and with these, 
occsionally, .the Milkweed of the sea-coast marshes (Asclepiaspaupercula) with 
its bright orange flowers. The undergrowth ·is formed exclusively by the 
Gallberry, which does not grow to the same heigh,t that we find it in Wayne and 
Greene counties, but is on the other hand, so overcrowded with blossoms at the 
proper season, that the leaves entirely disappear beneath them. The timber is 
formed altogether by diminutive Long Leaf Pines, averaging about 25 feet in 
height by 2?1f to 4inches in thickness, which stand at considerable distances (40 or-
50 feet) apart, so that their sparse tops scarcely interfere, with the view of the 
observer. 

825. The first appearance of these glades, when seen in a bright spring sun
shine, with their green ca.rpet variegated by bright colored flowers, is decidedly 
pleasing to the eye ; and it is difficult at times to dispel the illusion that it is a. 
park laid off by human hands that we are traversing. Almost the only living 
being, however, .· which inhabits this region at present, is the prairie-lark ; 
settlements are few and far .between, and no attempt is made to cultivate the 
soil, the J.laising of stock being the only occupation of the inhabitants.-.As far as 
the eye can reach, the level plain extends with dead uniformity, and we search 
in vain for a landmark whereby to distinguish the spot in which we may find 
ourselves from any other seen for miles around. This samenes~ very soon 

Di gitf zed by 
UNIVERSITY OF MICHIG N 

Original from 
UNIVERSITY OF MICHIG N 



T826, 827, 828]

PINE MEADOWS.

371

becomes tiresome, and in the spring season, the team goes splashing along, with

the wheels deep in mud, which fortunately is not very tough. One is- much

tempted at times to leave the miry road and travel on what seems to be a solid

greensward; but the experiment is often dearly paid for, the false soil giving

way under the feet of the stock, bogging them up to their bellies where the

ground seemed most secure.

826. At long intervals, the uniformity of the landscape is broken by small

thickets of the Bay, skirting shallow depressions, through which the coffee-

colored waters of the region slowly make their way into larger channels, like

that of Little Bluff Creek. Here, where two very gradual slopes from the

surrounding plain meet, the waters have excavated deep, narrow channels,

which are, however, continually shifting in consequence of the accumulation of

sand in them. Fording these creeks during a wet season, is therefore often

dangerous, the more so as even an attentive observer is liable to be grossly

deceived as to the depth of the brown, but perfectly clear water. Where he

expects to find it ankle-deep, he will suddenly find himself immersed up to the

hips, and perhaps sinking in quicksands besides. The splendid trout which

inhabit these waters, will often seem to be within easy grasp, when the full

length of the arm falls short by several feet of reaching them.â€”Like the waters

of the flatwoods of 1ST. E. Mississippi, these streams rise and fall very slowly,

and the traveler, when once water-bound, is likely to have his patience put to

the test.

Lower down, the water-courses are bordered by low hills, on which the Pine

grows larger than on the plain above, and the same improvement gradually

becomes sensible as we approach the Pascagoula River. The timber, however,

is very poor at best, and fit for little else than coal-burning; which is, I believe,

the chief use thus far made of it, especially nearer the coast, where tracts of

several sections are frequently found stripped of all their timber, for the sake of

coal.

827. So far as I have learned, the description just given of the

lands on Bluff Creek, applies with more or less accuracy to most

of the lands lying south of Red Creek and east of Biloxi River,

always excepting those lying within about J to one mile of the

coast. The lands bordering on the water-courses (or Bayous, as

they are generally termed in the coast region), are usually of a

better quality and are cultivated profitably; their timber also, has

been of considerable value, but greatly reduced already by cutting,

so that it is rather the refuse, lank and thin which now occupies

these tracts. But so soon as we recede from the main stream, the

meadow lands set in, partly of the character of those south of

Big Bluff Creek, partly such as have been described as lying

between Big Bluff and Red Creek (1817 to 823).

828. But one specimen of the soils of this region has as yet been analyzed.

It was taken in T. 6, E. 7 W., a few miles south of Little Bluff Creek, in

u meadow" lands now used as pastures and timbered with the stunted pine

growth before described; the ground being covered with a dense turf of small

sedge-grasses, the smaller Cord-rush {Eriocaulon villosuvri), small Xyris, and

short-leaved Sundew (Drosera breirifolia). For about 12 inches, the soil is

uniform, of a gray color, very sandy; lower down, pale yellow sand, drenched

with water.

Depth: Twelve inches.

The soil, saturated with moisture at 71.2 deg. Fahr., lost 1.870 per cent, of

water at 400 deg.; dried at which temperature it consisted of:
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becomes tiresome, and in the spring season, the team goes splashing along, with 
the wheels deep in mud, which fortunately is not very tough. One is. much 
tempted at times to leave the miry road and travel on what seems to be a solid 
greensward ; but the experiment is often dearly paid for, the false soil giving 
way under the feet of the stock, bogging them up to their bellies where the 
ground seemed most secure. 

826. At long intervals, the uniformity of the landscape is broken by small 
thickets of the Bay, skirting shallow depressions, through which the coffee
colored waters of the region slowly make their way into larger channels, like 
that of Little Bluff Creek. Here, where two very gradual slopes from the 
surrounding plain meet, the waters have excavated deep, narrow channels, 
which are, however, continually shifting in consequence of the accumulation of 
sand in them. Fording these creeks during a wet season, is therefore often 
dangerous, the more so as even an attentive observer is liable to be grossly 
deceived as to the depth of the brown, but perfectly clear water. Where he 
expects to find it ankle-deep, he will suddenly find himself immersed up to the 
hips, and perhaps sinking in quicksands besides. 'l'he splendid trout which 
inhabit these waters, will often seem to be within easy grasp, when the full 
length of the arm falls short by several feet of reaching them.-Like the waters 
of the flatwoods of N. E. Mississippi, these streams rise and fall very slowly, 
and the traveler, when once water-bound, is likely to have his patience put to 
the test. 

Lower down, the water-courses are bordered by low hills, on which the Pine 
grows larger than on the plain above, and the same improvement gradually 
becomes sensible as we approach the Pascagoula River. 'l'he timber, however, 
is very poor at best, and fit for little else than coal-burning ; which is, I believe, 
the chief use thus far made of it, especially nearer the coast, where tracts of 
2everal sections are frequently found stripped of aU their timber, for the sake of 
coal. 

827. So far as I have learned, the description just given of the 
lands on Bluff Creek, applies with more or less accuracy to most 
of the lands lying south of Red Creek and east of Biloxi River, 
always excepting those lying within about ft to one mile of the 
coast. The lands bordering on the water-courses (or Bayous, as 
they are generally termed in the coast region), are usually of a 
better quality and are cultivated profitably ; their timber also, has 
been of considerable value, but greatly reduced already by cutting, 
so that it is rather the refuse, lank and thin which now occupies 
these tracts. But so soon as we recede from the main stream, the 
meadow lands set in, partly of the character of those south of 
Big Bluff Creek, partly such as have been described as lying 
between Big Bluff and Red Creek (,817 to 823). 

828. But one specimen of the soils of this region has as yet been analyzed. 
It was taken in' T. 6, R. 7 W., a few miles south of Little Bluff Creek, in 
" meadow" lands now used as pasture& and timbered with the stunted pine 
growth before described ; the ground being covered with a dense turf of small 
sedge-grasses, the smaller Cord-rush (Eriocaulon villosum), small Xyris, and 
short-leaved Sundew (Ih'osem brevifolia). For about 12 inches, the soil is 
uniform, of a gray color, very sandy ; lower down, pale yellow sand, drenched 
with water. 

IJepth: Twelve inches. 
The soil, saturated with moisture at 71.2 deg. Fahr., lost 1.870 per cent. of 

water at 400 deg.; dried at which temperature it consisted of: 
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Insoluble Matter (fine sand)

Potash

Soda

Lime

Magnesia

Brown Oxide of Manganese.

Peroxide of Iron

Alumina

Phosphoric Acid

Sulphuric Acid.

Organic Matter and Water..,

95.592

0.061

0.050

, 0.023

, 0.069

0.045

, 0.459

. 0.848

0.021

. trace.

2.277

99.443

829. The soil, as might be expected, is very poor; no grain crop could be

grown on land like this, without stable-manure or its equivalent. But the

greater portion of any such manure would be thrown away on a soil so extremely

sandy, and having a subsoil of floating sands.

At least, this land can be of use only as pasture; and the question arises,

whether its present growth of sour grasses might not, with little expense, be

changed into one of sweet grass.

The brown colors of the waters draining from these lands, proves that the

soil is in an acid condition Clf406); the remedy for this property, as has been

stated (Agricultural Beport,, General Part 1T539, ff.) is lime or ashes. The former

substance would probably be most available, and in the present instance, it

would be best to use it in the freshly burnt state, and to sow it broadcast on

the surface, during a moderately wet season.

Ashes have been mentioned as an alternative, for the same purpose. The

effect of their application in the present instance, is well illustrated by the fact,

which is very apparent even to a superficial observer, that wherever the dead

grass has been burnt off (and consequently its ashes given to the soil), the Cord-

rush and Xyris have almost disappeared, while a soft, appetizing growth of good

grass now covers the ground. The effect of lime would probably be similar,

and more lasting.

830. Along the water courses, where the soil is heavier (sometimes,

probably, derived immediately from the potter's clays which underlie theses

glades), and more productive, the application of lime as a corrective for the

sources of the soil, might enable the settler to raise a part at least of the vegeta-

ble necessaries of life. In dry seasons, the last mentioned soils crack open

and become very hard, not so much from any clay they may contain, as oa

account of the sour, gelatinous condition of their vegetable matter. This alse,

would, to a great extent, be corrected by the application of lime. It is said that

the raising of stock by pasturing in these regions, is a business somewhat

uncertain, on account of the variability of the winters; which sometimes, when

mild, allow the cattle plenty of pasturage through the year, but when severe,

by killing the grass, will starve out the stock, which cannot, of course, be profit-

ably supported on bought corn or hay.â€”At present, the making of hay on these

meadows would scarcely be practicable; but it could undoubtedly be done in

many of the burnt spots which I have seen; and thus the application of lime

might enable the stock raiser to make hay enough for the support of his cattle

during winter, in case of need.

881. As we approach within about a mile of the beach, the

Pine timber rapidly improves in quality; the same is the case

within about half a mile of Pascagoula river. The trees are

â€¢stouter, but not very tall; and mixed with the Long-leaf pine

there appears another species of pine, common all along the coast,

and forming almost exclusively the larger timber of the Islands ofG
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Insoluble Matter (fine sand) ..................... 95.592 
Potash ................... ,·... . . . . . . . . . . . . . . . . . 0.061 
Soda. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 0.050 
Lime. , . . . . . . . . . . . . . . . . . . . ............. , . . . . 0.023 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.069 
Brown Oxide of Manganese ...... , ....... , . , .. , , . 0.045 
Peroxide of Iron ............................... , 0.459 
Alumina ................................... , . , 0.848 
Phosphoric Acid ................................ 0.021 
Sulphuric Acid.· .................. , ...... , ..... , trace. 
Organic Matter and Water ................ , ...... 2.277 

99.443 
829. The soil, as might be expected, is very poor; no grain crop could be 

grown on land like this, without stable-manure or its equivalent. But the 
greater portion of any such manure would be thrown away on a soil so extremely 
sandy, and having a subsoil of floating sands. 

At least, this land can be of use only as pasture; and the question arises, 
whether its present growth of sour grasses might not, with little expense, be 
changed into one of sweet grass. · 

The brown colors of the waters draining from these lands, proves that the 
soil is in an acid condition (~406); the remedy for this property, as has been 
stated (Agricultural Report, G-eneral Part '1[539, ff.) is lime or ashes. The former 
substance would probably be most available, and in the present instar:ce, it 
would be best to use it in the freshly burnt state, and to sow it broadcast on 
the surface, during a moderately wet season . 

.Ashes have been mentioned as an alternative, for the same purpose. The 
effect of their application in the present instance, is well illustrated by the fact, 
which is very apparent el'en to a superficial observer, that wherever the dead 
grass has been burnt off (and consequently its ashes given to the soil), the Cord
rush and Xyris have almost disappeared, while a soft, appetizing growth of goQd 
grass now covers the ground. The effect of lime would probably be similar, 
and more lasting. 

830. Along the water courses, where the soil is heavier (sometimes, 
probably, derived immediately from the potter's clays which underlie these 
glades), and more productive, the application of lime as a corrective for the 
sources of the soil, might enable the settler to raise a part .at least of the vegeta
ble necessaries of life. In dry seasons, the last mentioned soils crack open 
and become very hard, not so much from any clay they may contain, as oa 
account of the sour, gelatinous condition of their vegetable matter. This a.lss, 
would, to a great extent, be corrected by the application of lime. It is said that 
the raising of stock by pasturing in these regions, is a business somewhat 
uncertain, on account of the variability of the winters; which sometimes, when 
mild, allow the eattle plenty of pasturage through the year, but when severe, 
by killing the grass, will starve out the stock, which cannot, of course, be profit
ably supported on bought corn or hay.-At present, the making of hay on these 
meadows would scarcely be practicable; but it could undoubtedly be done in 
many of the burnt spots which I have seen; and thus the application of lime 
might enable the stock raiser to make hay enough for the support of his cattle 
during winter, in ca~e of need. 

8ifl. As we approach within about a mile of the beach, the 
Pine timber rapidly improves in quality; the same is the case 
within about half a mile of Pascagoula river. The trees are 
·stouter, but not very tall ; and mixed with the Long·leaf pine 
there appears another species of pine, common all along-the coast, 
and forming almost exclusively the larger timber of the Islands of 
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the Mississippi Sound. It is generally distinguished from the

Long-leaf pine, in being called "Pitch Pine", on account of the

extreme "fatness" of its wood. . It is probably identical in species

with the common "Bottom Pine" (P. taeda), of South Mississippi.

Within a quarter to half mile from the beach we find other

timber mingling with the Pine, to-wit: Live Oak, and Spanish

(" Red ") Oak. A part of the land Â£hus timbered, which extends-

inland from the beach in strips and bands, has for its undergrowth

the Gallberry (u Prinos glaber); such constitute the " Gallberry

flats;; of the coast, which are. said to be very poor, and not to-

produce without manure.

832. Nearer to the beach, we find the "sand hommocks" char-

acterized by a growth of the "Pitch Pine" (P. taeda?) together

with Live Oak (Quercus virens), Barrens Scrub Oak (Q, Catesbaei;

generally called " Black Jack " in Mississippi, as well as the Q. fertu-

ginea), and the narrow-leaved Blackjack (Q. cinereaâ€”"Upland

Willow Oak") and oftentimes some Magnolia. The soil of these

"sand hommocks" is generally very sandy, and will produce, but

for a few years, without manure; but in most cases the subsoil is

sufficiently compact to allow of permanent improvement.

833. Shell Hommocks.â€”The soil most esteemed all along the coast of Missis-

sippi, is that of the " Shell hommock," lying, in most cases, immediately contig-

uous to the beach, or at least, in such localities on the inlets and bayous as are

easily aecessible by water. In these we find irregular heaps and sometimes

large masses of sea-shellsâ€”"shell banks"â€”often extending like ramparts, four

to seven feet high, along the shore. The shells are only of two species, viz:

the edible oyster now common on the coast, and the Gmthodon, popularly

known as the. "clam-shell". The only other species occasionally, but rarely,

found accompanying the two above named, are the Balanus (Barnacle), and the

Mytilus hamatus,. ^ small shell now usually found adhering to the shell of the

living oyster, like the barnacle. In clearing away these shell banks for the

purpose of burning lime, bits of pottery, Indian arrow-heads, and charcoal, are

frequently found among the shells; and the surface of the ground, when cleared

of the shells, is found to be on a level with that of the "sand-hommocks."

There can be no doubt, therefore, that these shell banks are the incidental

work of human hands, and have been formed in consequence of the con-

sumption of the edible shells by the Indians. In fact, the only difference

between the soil of the sand hommock, and that of the "shell hommock",

is such as would be expected in consequence of the pressure, and decay of

calcareous shells (1[851, ff). The soil is of a dark tint, to the depth of six to

ten inches, but not, as a general thing, less sandy than that of the "sand hom-

mocks"; its subsoil also is apparently the same; and it bears the same growth

as the latter, with the addition of a number of lime-loving trees and shrubs.

The following plants are found on a spot from which a specimen of soil was

taken, on Mrs. McKae's land, at West Pascagoula: Live Oak, very prevalent;

Eed Cedar, Bay Galls (Laurus carolinensis, in trees of unusual size); Magnolia;

Spanish ("Bed") Oak (Q.falcata); Water Oak; Holly; some Dogwood; Sweet

Grum; "Pitch Pine"; Wild Plum; Iron-wood; French Mulberry; Prickly

Ash (Xantlioxylon Carolinianum); Hercules' Club (Arcrtia sjpinosa, commonly

termed "Prickly Ash" in the interior of Mississippi); a great many vines of the

Muscadine (Viiis rotunclifolia and cordifolia). Among the herbaceous plants

common on these "shell hommocks", one of the Sunflower tribe, with opposite

leaves (Actinomeris?â€”not seen in bloom), deserves attention; it is called by
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the :Mississippi Sound. It is generally distinguished from the 
Long-leaf pine, in being called "Pitch Pine", on account of the 
extreme "fatness" of its wood. _It is probably identical in species 
with the common "Bottom Pine" (P. taeda), of South Mississippi. 

Within a quarter to half mile from the beach we find other 
timber mingling with the Pine, to-wit: Live Oak, and Spanish 
(''Red") Oak. A part of the land thus timbered, which extends 
inland from the beach in strips and bands, has for its undergrowth 
the Gallberry (" Prinos glaber); such constitute the "Gallberry 
flats" of the coast, which are said to be very poor, and not t() 
produce without manure. 

832. Nearer to the beach, we find the "sand hommocks" char
acterized by a growth of the "Pitch Pine" (P. taeda?) together 
with Live Oak (Quercus virens), Barrens Scrub Oak (Q. Cates)aei; 
generally called" Black Jack" in :Mississippi, as well as the Q. (er"'u
ginea), and the narrow-leaved Black Jack ( Q. cinerea-" Upland 
Willow Oak") and oftentimes some Magnolia. The soil of these 
"sand hommocks" is generally very sandy, and will produce, but 
for a few years, without manure ; but in most cases the subsoil is 
sufficiently compact to allow of permanent improvement. 

833. Shell Hommocks.-The soil most esteemed all along the coast of Missis
sippi, is that of the " Shell hommock," lying, in most cases, immediately contig
uous to the beach, or at least, in such localities on the inlets and bayous as are 
easily aecessible by water. In these we find irregular heaps and sometimes 
large masses of sea-shells-11 shell banks "-often extending like ramparts, four 
to seven feet high, along the shore. The shells are only of two species, viz : 
the edible oyster now common on the coast, and the Gnathodon, popularly 
known as the. "clam-shell". The only other species occasionally, but rarely, 
found accompanying the two above named; are the Balanus (Barnacle), and the 
M.ytilus hamatus,. a small shell now usually found adhering to the shell of the 
liling oyster, like the barnacle. In clearing away these shell banks for the 
purpose of burning lime, bits of pottery, Indian arrow" heads, and charcoal, are 
frequently found among the sh~lls ; and the surface of the ground, when cleared 
of the shells, is found to be on a level with that of the "sand-hommocks." 
There can be no doubt, therefore, that these shell banks are the incidental 
work of human hands, and have been formed in consequence of the con
sumption of the edible shells by the Indians. In fact, the only difference 
between the soil of the sand hommock, and that of the "shell hommock", 
is such as would be expected in consequence of the pressure, and decay of 
calcareous shells (,-r851, ff.). The soil is of a dark tint, to the depth of six to 
ten inches, but not, as a general thing, less sandy than that of the "sand hom
mocks"; its subsoil also IS apparently the same; and it bears the same growth 
as the latter, with the addition of a number of lime-loving trees and shrubs. 
The following plants are found on a spot from which a specimen of soil was 
taken, on Mrs. McRae's land, at West Pascagoula : Live Oak, very prevalent ; 
Red Cedar, Bay Galls (Laurus ca1·ol£nensis, in trees of unusual size); J.liagnolia; 
Spanish ("Red") Oak ( Q. falcata); Water Oak; Holly; some Dogwood; Sweet 
Gum; "Pitch Pine"; Wild Plum; Iron-wood; French Mulberry; Prickly 
Ash (Xanthoxylon Oarolinianum); Hercules' Club (.Aralia spinosa, commonly 
termed" Prickly Ash" in the interior of Mississippi); a great many vines of the 
Muscadine (Vitis 1·otunclijolia and conlifolia). Among the herba{)eous plants 
common on these "shell hommocks", one of the Sunflower tribe, with opposite 
leaves (.Actinomel'is?-not seen in bloom), deserves attention; it is called by 
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the French Creoles, "I'herbe a trois quarts", and is considered as an indication

of an excellent soil.

The area occupied by the â– "shell .homnioeks" on the coast of

Mississippi, is on the whole quite limited. Usually, the " sand

hommocks" come up to the beach, forming a sandy bank from ten

to twenty feet high, which falls off rather abrubtly towards the

water's edge. It is only in a few places (as for instance, at the

Ocean Springs, and about six miles west of Shieldsboro wharf,

near Col. Claiborne's residence), that yellow brick clay or loam

forms the bank: generally, it is composed of gray sands of various

degrees of purity, down to low tide-water.

834. The Marshes.â€”It has been mentioned, that the "hom-

mocks" extend inland in narrow strips or bands. These are

usually from Â§ to -J mile in width, and are separated from one

another by small marshes formed by short water-courses which

empty immediately into the sea. There are, in fact, few water-

courses, large or small, which do not form a marsh at their mouth,

on the shore of Mississippi Sound. The Pascagoula, Tshula,

Cahawfa, Biloxi, Wolf, Jourdan and Pearl, form very extensive

marshes, the reclamation of which, for agricultural purposes, would

add considerably to the sum total of arable lands along the waste.

The small marshes just referred to, (which form the natural boun-

daries, as it were, between adjoining lots, usually occupied, each

one, by a residence) afford a good opportunity of studying the

several ^ kinds of marsh soil. They differ,' however, from the

marshes of the larger streams, in that their soil, of whatever kind,

is always very sandy; while in the larger marshes, such as those

of Wolf and Pearl rivers, we generally find near to the main

stream, quite a heavy soil. The cause of this difference is easily

explained. The short streamlets have their origin in the Sand

hommocks and Gallberry Mats, a short distance inland, and in the

whole of their course, find nothing but sand to carry with them;

while the larger streams, as we shall see hereafter, have to a great

extent cut their channels in strata of stiff gray clays, which under-

lie the superficial sands; and as a natural consequence, their delta-

deposits must be of a heavier nature.

835. Two kinds of marshes are most generally distinguished on the coast,

viz: 1. Those occupied chiefly by the "Cutting rush" (Jone coupant of the

Creoles), a sedge-grass with a triangular stem, with formidably sharp, saw-

toothed leaves, which the visitor soon learns to hold in awe. 2. The Round

rush marsh, occupied mainly by a leafless, soft, pithy rush, with a round

("terete") stem (Scirpus sp.), and with it, we usually find the Marsh Milkweed

(Asclepias paupercula), and a large species of Arrowhood (Sagittaria lancifo-

Ma). In both kinds of marsh, we frequently see stunted bushes of the Bay

Grails (Laurus carolinensis); and the Candleberry (Myrica carolinensis), is quite

at home in them. Stunted Pine, Cypress, Maple, Black Gum, etc., are some-

times scattered over the smaller marshes, especially those of the " Cutting Rush."

In the marshes of the latter character, it is oftentimes easy to push down as

pole to the distance of eight to ten feet below the surface. The soil is, in fact,

a semifluid, sometimes almost gelatinous, mass of black, fetid muck, which

acquires a certain degree of firmness through the maze of thickly matted roots,
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the French Creoles, "l'lwrbe a tmis qum·t~ ", an~ is considered as an indication 
of an excellent soil. 

The area occupied by the "shell .hommocks'' on the. coast of 
Mississippi, is on the whole quite limited. Usually, the" sand 
hammocks" come up to the beach, forming a sandy bank from ten 
to twenty feet high, which falls off raiher abrubtly towards the 
water's edge. It is only in a f~w places (as for instance, at the 
Ocean Springs, and about six· miles west of Shieldsboro wharf, 
near Col. Claiborne's residence), that yellow brick clay or loam 
forms the bank ; generally, it is composed of gray sands of various 
degrees of purity, down to low tide-water. · 

834. THE MARSHEs.-It bas been mentioned, that the "hom
mocks" extend inland in narrow strips or bands. These are 
usually from .g to ! mile in width, and are separated from one 
another by small marshes formed by short water-courses which 
empty immediately into the sea. There are, in fact, few water
courses, large or small, which do not form a marsh at their mouth, 
on the shore of Mississippi Sound. The Pascagoula, Tshula, 
Cahawfa, Biloxi, Wolf, Jourdan and Pearl, form very extensive 
marshes, the reclamation of which, for agricultural purposes, would 
add considerably to the sum total of arable lands along the waste. 
The small marshes just referred tO", (which form the natural bonn-

. daries, as it were, between adjoining lots, usually occupied, each 
one, by a iesid'ence) affo1·d a good opportunity of studying the 
several. kinds of marsh soil. They differ,· however, from the 
marshes of the larger streams, in that their soil, of whatever kind, 
is always very sandy ; while in the larger marshes, such as those 
of Wolf and Pearl rivers, we generally find near to the main 
stream, quite a heavy soil. The cause of this difference is easily 
explained. The short ~treamlets have their origin in the Sand 
hammocks and Gallberry Flats, a short distance inland, and in the 
whole of their 0ourse, find nothing but sand to carry with them; 
while the larger streams, as we shall see hereafter, have to a great 
extent cut their channels in strata of stiff gray clays, which under
lie the superficial sands; and as a natural consequence, their delta
deposits must be or a heavier nature. 

835. Two kinds of marshes are most generally distinguished on the coast, 
viz : 1. Those occupied chiefly by the "Cutting rush" ( J one coupant of the 
Creoles), a sedge-grass with a triangular stem, with formidably sharp, saw
toothed leaves, which the visitor soon learns to hold in awe. 2. 'l'he Round 
rush marsh, occupied mainly by a leafless, soft, pithy rush, with a round 
("terete ") stem (Scirpus sp.), and with it, we usually find the Marsh Milkweed 
(.Asclepias paupercula), and a large species of Arrowhood (Sagittaria lancifo
lia). In both kinds of marsh, we frequently see stunted bushes of the Bay 
Galls (La'lfrus cq,roline.nsis); and the Candleberry (Myrica carolinensis), is quite 
at home in them. Stunted Pine, Cypress, Maple, Black Gum, etc., are some
times scattered over the smaller marshes, especially those of the" Cutting Rush.'' 

In the marshes of the latter character, it is oftentimes easy to push down ar 
pole to the distance of eight to ten feet below the surface. The soil is, in fact, 
a semifluid, sometimes almost gelatinous, mass of black, fetid muck, which 
acquires a certain degree of firmness through the maze of thickly matted roots, 
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whch coyer its surface to the depth of twelve to eighteen inches so that in

taking a specimen at that depth, we obtain little else than the "grass roots",

with a little muck adhering to them.

836. The Bound-rush Marsh seems .to differ from the other mainly in con-

taining a large amount of sand, which renders the soil quite firm and safe

to walk on. Whenever any considerable amount of sand is introduced into the

Cutting-rush Marsh, the sedge-grass disappears, and the Bound-rush takes

possession of the ground. Of this I have seen numerous examples, but perhaps

the most striking in the case of a small marsh at Mr. Alfred Lewis' residence,

West Pascagoula. In order to test the agricultural value of the marsh soil, Mr.

Lewis had a portion of a " Jonc coupant "-marsh thrown up, so as to mingle the

muck with the underlying sandy soil. The experiment, as will be seen here-

after, was unsuccessful for the time being; but although the soil was left free

to itself, no more of the Cutting-rush has since made its appearance; while the

Bound-rush is now rapidly taking possession of the spot. It appears, therefore,

that by the intermixture of sand or sandy soil with the fluid muck, we can

convert one kind of marsh into the other.

In the large Biver marshes, the two kinds of soil alternate in patches; and

there occurs, besides, a third kind} for the reclamation of which there can be

little hope. It consists of sand, nearly white, impregnated with sea-salt, and

bears^ growth of Samphire (Salicornia) and similar plants. Such soils are

notoriously hopeless, in an agricultural point of view.

837. Both kinds of soil, when freshly stirred up with the spade,

emit a powerful and very offensive odor; chiefly of sulphuret of

ammonium, with an admixture of other odors resulting from the

decay of vegetable matter, which nowise improve the quality of the

scent. A silver coin, immersed in the marsh, is blackened by the

sulphur in the course of a few minutes.

The great prevalence of these marshes, and the profusion in which this noxious

mixture is evolved wherever the soil is stirred, render it a matter of suprise to

the visitor, that the health of the coast region is generally excellent. We can

scarcely believe, that residences situated in the very edge of the great Pearl

Biver Marsh, surrounded by it on three sides, and overrun, at the proper season,

with legions of mosquitoes of all colors and sizes, should, nevertheless, be as

healthy, or even healthier, than the much praised " Piny hills" of upper Mis-

sissippi; yet such is indisputably the case. It has been suggested that the daily

flow of salt water over these marshy plains is the cause of the phenomenon

just referred to; and this explanation will suit well enough in the portions

â€¢contiguous to the shore. But at the mouths of rivers, the tidewater which

overflows the marsh, during a large part of the year, is scarcely brackish, and

the upper portions, which are equally healthy, receive only the back water of

the river itself. While, therefore, it is quite likely that the rise and fall of the

tides is in causal connection with the healthiness of the marshes, the effect can

hardly be ascribed to the antiseptic properties of the salt water; rather, perhaps,

to the daily ablutions of the surface which are performed by the ebb and flow

â€¢of the water.

838. Composition, and Reclamation of Marsh Soils.â€”But two

analyses of Marsh Soils have as yet been completed; besides which,

a partial analysis of Marsh Mack has been made. The specimens

analyzed were selected with reference to obtaining fair samples of

the two extremes of soil occurring in the marshes, viz: 1st. The

sandy soil of the smaller marshes, and of those portions of the large

river marshes which lie at a distance from the main channel; and

2d. the heavier soil which is generally found near to the main

channel of the larger water courses.
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whch cover its surface to the d.epth of twelve to eighteen inches so that in 
taking a specimen at that depth, we obtain little else than the "grass roots", 
with a little muck adhering to them. 

836. The Round-rush Marsh seems to differ from the other mainly in con
taining a large amount of sand, which renders the soil quite firm and safe 
to walk on. Whenever any considerable amount of sand is introduced into the 
Cutting-rush Marsh, the sedge-grass disappears, and the Round-rush takes 
possession of the ground. Of this I have seen numerous examples, but perhaps 
the most striking in the cas~ of a small marsh at Mr. Alfred Lewis' residence, 
West Pascagoula. In order to test the agricultural value of the marsh soil, Mr. 
Lewis had a portion of a "J one coupant "-marsh thrown up, so as to mingle the 
muck with the underlying sandy soil. The experiment, as will be seen here
after, was unsuccessful for the time being ; but although the soil was left free 
to itself, no more of the Cutting-rush has since made its appearance; while the 
Round-rush is now rapidly taking possession of the spot. It appears, therefore, 
that by the intermixture of sand or sandy soil with the fluid muck, we can 
convert one kind of marsh into the other. 

In the large River marshes, the two kinds of soil alternate in patches ; and 
ihere occurs, besides, a third kind) for the reclamation of which there can be 
little hope. It consists- of sand, nearly white, impregnated with sea-salt, and 
·bears,a growth of Samphire (Salicornia) and similar plants. Such soils are 
notoriously hopeless, in an agricultural point of view. 

837. Both kinds of soil, when freshly stirred up with the spade, 
emit a powerful and very offensive odor ; chiefly of sulphuret of 
ammonium, with an admixture of otl1er odors resulting from the 
decay of vegetable matter, which nowise improve the quality of the 
scent. A silver coin, immersed in the marsh, is blackened by the 
sulphur in the course of a few minutes. 

The great prevalence of these marshes, and the profusion in which this noxious 
mixture is evolved wherever the soil is stirred, render it a matter of suprise to 
the visitor, that the health of the coust region is generally excellent. We can 
scarcely believe, that residences situated in the very edge of the great Pearl 
River Marsh, surrounded by it on three sides, and overrun, at the proper season, 
with legions of mosquitoes of all colors and sizes, should, nevertheless, be as 
healthy, or even healthier, than the much praised " Piny hills " of upper Mis
sissippi; yet such is indisputably the case. It has been suggested that the daily 
flow of salt water over these marshy plains is the cause of the phenomenon 
just referred to ; and this explanation will suit well enough in the portion" 
·contiguous to the shore. But at the mouths of rivers, the tidewater which 
overflows the marsh, during a large part of the year, is scarcely brackish, and 
the upper portions, which are equally healthy, receive only the back water of 
the river itself. While, therefore, it is quite likely that the rise and fall of the 
tides is in causal connection with the healthiness of the marshes, the effect can 
hardly be ascribed to the antiseptic properties of the salt water ; rather, perhaps, 
to the daily ablutions of the surface which are performed by the ebb and flow 
·of the water. , 

838. Composition, and Reclamation of Marsh Soils.-But two 
analyses of Marsh Soils have as yet been completed ; besides which, 
a partial analysis of Marsh Muck has been made. The specimens 
analyzed were selected with reference to obtaining fair samples of 
the two extremes of soil occurring in the marshes, viz : 1st. The 
sandy soil of the smaller marshes, and of those portions of the large 
river marshes which lie at a distance from the main channel; and 
2d. the heavier soil which is generally found near to the main 
.channel of the larger water courses. 
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839. No. 215. Soil thrown up about 3 feet deej^in a small "Cutting-rush"

marsh, adjoining the premises of Alfred Lewis, Esq., West Pascagoula.

This is one of the small marshes formed by branchlets heading in the

"meadows" or the " Grallberry flats" and "sand hommocks."

Vegetation consists of the "Jonc coupant", with scattered bushes of the

trees mentioned on p. 374.

Where the marsh is in its natural condition, a pole may be pushed down to

the distance of 8 to 10 feet. The portion in which the soil was thrown up adjoins

the beach, is of a dark gray tint when dry, almost black when wet, and to the

eye appears to be little else than a mixture of marsh muck with sand.

In attempting to cultivate this soil, Mr. Lewis found that both corn and rice

thrive finely up to a certain age, producing a large crop of leaves. When both

were about 15 inches high, the tops of the leaves began to turn yellow, and the

corn soon died out altogether; the rice " spindled up" into a weakly stem, some

of which even bloomed, but did not fructify.

Mr. Lewis further states, that the application of shell quicklime produced no

sensible difference in the result, during the season following its application.

The soil, after saturation with moisture at 71.6 deg. Fahr., lost 15.437 per

cent, of moisture, at 400 deg. The water obtained was somewhat acid, and

possessed a pungent, empyreumatic odor; but contained only traces of ammonia.

The soil, drfed at the above temperature, consisted of:

Insoluble Sand and Silica . .70.183

Potash 0.559

Soda 0.957

Lime, 0.109

Magnesia 0.74&

Brown Oxide of Manganese 0.06T

Peroxide of Iron.... v 1.171

Alumina 5.894

Phosphoric Acid 0.111

Sulphuric Acid 0.176

Organic Matter and Water 19.826

99.796

840. No. 220. Marsh Muck.â€”A partial analysis of the muck of the same

Baarsh, taken a short distance further inland, gave the following result:

Insoluble Matter (feathery silica) 25.225

Soluble Bases, Chlorine, etc 8.421

Sulphuric Acid 0.347

Organic Matter and Water 66.070

100.000

The solution of the fixed ingredients of this material showed but a very

slight reaction of chlorine; proving that the sea-salt does not reach far inland,

and cannot, therefore, influence injuriously the growth of crops.

841. No. 241. Soil from the marsh of Pearl Kiver, taken about 30 yards from

the river bank, near Mr. Brown's mill, 2 miles below Pearlington. Thrown up

from a ditch 3 feet deep.

This soil is very different in character from the other (T[839). Near the bank

of the river, it is simply a bluish-gray, stiff clay, apparently with but little

^vegetable matter; but further inland it becomes darker, and where the sample

was taken is black when moist, and becomes of a slate color when dry. It

contains very little sand, cuts with a shining surface, and is variegated with

irregular, dark-colored veins and specks, which on exposure to the air, become

yellow.

According to Mr. Brown's statement, this soil, when laid dry, (which is verjr
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839. No. 215. Soil thrown up about 3 feet dee~in a small "Cutting-rush,. 
marsh, adjoining the premises of Alfred Lewis, Esq., West Pascagoula. · 

'l'his is one of the small marshes formed by branchlets heading in. the 
" meadows" or the " G~J-llberry :flats" and "sand hommocks." · · 

Vegetation .consists of the " J one coupant ", with scattered bushes of the 
trees mentr6ned on p. 37 4:. 

Where the marsh is in its natural condition, a pole may be pushed down to 
the distance of 8 to 10 feet. The portion in which the soil was thrown up adjoins 
the beach, is of a dark gray tint when dry, almost black when wet, and to the 
eye appears to be little else than a mixture of marsh muck with sand. 

In attempting to cultivate this soil, Mr. Lewis found that both corn and rice 
thrive finely up to a certain age, producing a large crop of leaves. When both 
were about 15 inches high, the tops of the leaves began to turn yellow, and the 
corn soon died out altogether ; the rice " spindled up" into a weakly stem, some 
of which even bloomed, but did not fructify. 

Mr. Lewis further states, that the application of shell quicklime produced no 
sensible difference in the result, during the season following its application. 

The soil, after saturation with moisture at 71.6 deg. Fahr., lost 15.4:37 per 
cent. of moisture, at 4:00 deg. The water obtained was somewhat acid, and 
possessed a pungent, empyreamatic odor; but contained only traces of ammonia. 
The soil, dried at the above temperature, consisted of: 

Insoluble Sand and Silica .....•................... 70.183 
Potash. • • • • . . • • • . . . • . . . • . . . . . . . . . . . . . . . . . . . . . • 0.559 
Soda .........••..........••••........•••...... 0.957 
Lime, ...................•..•............•..... 0.109 
Ma~nesia............... . ...................... 0.743 
Brown Oxide of Manganese. • . . . . . . . • . . . . • . . . . . . . 0.061 
Peroxide of Iron •.•. , • . • • • . • • . . . . • . . . . . • • • • • . • • 1.171 
Alumina. . . . . • . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . 5.89.f 
Phosphoric Acid. . • . • . • . . . • . . • . . . . . . . . • • • • • . . • • . 0.111 
Sulphuric Acid •.........•.•.•••....••....•..... 0.176 
Organic Matter and Water •.....•.•....•••••.••.. 19.826 . 

99.796 
840. No. 220. MARSH MucK.-.A. partial analysis of the muck of the same-

marsh, taken a sh0rt distance further inland, gave the following result : 
Insoluble Matter (feathery silica) ...•............. 25.225 
Soluble Bases, Chlorine, etc. . . . . . . . . . • . . . . . • • . . . . 8.4:21 
Sulphuric Acid. . . . • . • . . • . . . . . . . . . . . . . . . . . . . . . • 0.34:7 
Organic Matter and Water. . . . . . . . . . . . . . . . . . . . . . 66.070 

100.000 
The solution of the fixed ingredients of this material showed but a very 

slight reaction of chlorine ; proving that the sea-salt does not reach far inland, 
and cannot; therefore, influence injuriously the growth of crops. 

841. No. 24:1. Soil from the marsh of Pearl River, taken about 30 yards from 
the river bank, near Mr. Brown's mill, 2 miles below Pearlington. Thrown up 
from a ditch 3 feet deep. 

This soil is very different in character from the other ("!T839). Near the bank 
of the river, it is simply a bluish-gray, stiff clay, apparently with but little 

"-vegetable matter; but further inland it becomes darker, and where the sample 
was taken is black when moist, and becomes of a slate color when dry. It 
contains very little sand, cuts with a shining surface, and is variegated with 
irregular, dark-colored veins and specks, which on exposure to ·the air, become 
yellow. 

According to Mr. Brown's statement, this soil, when laid dry, (which is very 
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easy, as the firm clay soil forms staunch levees) is easily worked, and produces

fine vegetables, such as peas, beans, cabbage, etc., but is peculiarly adapted to

water-and musk-melons; none of these plants show any disposition to wither,

like those planted on Mr. Lewis' soil.â€”The soil of the small marsh at Pearling-

ton is similar to this. I was informed that immediately opposite the latter

place, an attempt was made, on a small scale, to grow rice. The crop was very

abundant, and of fine quality. The firm soil is reached about 12 inches below

the surface; down to that depth, there is nothing but a tangled maze of grass

roots. The marsh grasses, however, die very soon after the soil is drained, and

their roots decay rapidly.â€”The chief growth of this marsh along the banks of

the river and its bayous, is a tall rush with a round stem (Bcirjpusâ€”differing in

species, apparently, from the "Jonc rond" of the smaller marshes), 6 to 10 feet

high; with an undergrowth of Arrowhead, Pickerel Weed (Pontederia), and

Lizard's Tail (Saururus). The " Cutting-rush" also occurs, but apparently in

the more elevated spots; and with it the Marsh Milk-weed (Ascl&pias paivpe-

rcula). The only shrub to be seen on the green plainâ€”(extending westward

in a dead level, as far as the eye can reach)â€”is the Myrtle (Myrica Garolinensis)

which grows to a hight of 8 to 14 feet; at intervals, a solitary bush of the Bay

(Magnolia glauca) is seen.

The soil, when left to dry slowly, in a lump, becomes of a stony hardness.

Being air-dried, it lost 7.940 per cent, of water at 400 deg. dried at which

temperature it consisted of:

Insoluble Matter 74.150

Potash 1.003

Soda 0.379

Lime 0.182

Magnesia 1.004

Brown Oxide of Manganese 0.065

Peroxide of Iron 3.350

Alumina 10.643

Sulphuric Acid -0.858

Phosphoric Acid 0.188

Organic Matter and Water 8.390

100.212

842. There is not much, in the composition of the last soil, to distinguish it

from other heavy, fertile bottom soils. The large amount of Sulphuric Acid,

and the rather small amount of Lime for a soil of such resources, constitute

the main differences. Potash is present in about the same proportion as in

prairie soils; there is no unusual proportion of either Soda or Magnesia,

showing that the salt water exerts little influence over this soil. The supply of

Phosphoric Acid is not large, but it is adequate. The supply of vegetable matter

is not excessive, as is the case in the Pascagoula soil.

There are some essential anomalies, however, as to the manner in which some

of these ingredients are contained. A qualitative test shows the Sulphuric

Acid and Magnesia to be present in the state of Epsom Salt; the fresh solution

also contains some iron; and the vegetable matter (as usual in soils in which

vegetable matter decays in continual contact with water) is in an acid condition

(T406).

843. It is attributable, no doubt, to the large amount of clay contained in this

soil, that these circumstances do not act as injuriously on the growth of crops,

as might be apprehended. Still, in taking this soil into cultivation, it will be

advisable to remedy these defects by the application of lime, either burnt or in the

form of calcareous marl. This will correct the acidity of the soil; it will

decompose the noxious Epsom salt, forming gypsum and common magnesia;

and it will supply the deficiency of the soil, in that important igredientâ€”limeâ€”
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easy, as the firm clay soil forms staunch levees) is easily worked, and produces 
fine vegetables, such as peas, beans, cabbage, etc., but is peculiarly adapted to 
water-and musk-melons; none of these plants show any disposition to wither, 
like those planted on Mr. Lewis' soiL-The soil of the small marsh at Pearling
ton is similar to this. I was informed that immediately opposite the latter 
place, an attempt was made, on a small scale, to grow rice. 'l'he crop was very 
abundant, and of fine quality. The firm soil is reached about 12 inches below 
the surface; down to that depth, there is nothing but a tangled maze of grass 
roots. The marsh grasses, however, die very soon after the soil is drained, and 
their roots decay rapidly.-The chief growth of this marsh along the banks of 
the river and its bayous, is a tall rush with a rO!,md stem (Scirpus-di:fferingin 
species, apparently, from the "Jonc rond" of the smaller marshes), 6 to 10 feet 
high; with an undergrowth of Arrowhead, Pickerel Weed (Pontederia), and 
Lizard's Tail (Saururus). The "Cutting-rush" also occurs, but apparently in 
the more elevated spots; and with it the Marsh Milk-weed (Asclepiaspaupe
rcula ). The only shrub to be seen on the green plain-( extending westward 
in a dead level, as far as the eye can reach)-is the Myrtle (Myrica Oarolinensis) 
which grows to a bight of 8 to 14 feet ; at intervals, a solitary bush of the Bay 
(Magnolia glauca) is seen. . 

The soil, when left to dry slowly, in a lump, becomes of a stony hardness. 
Being air-dried, it lost 7.940 per cent. of water at 400 deg. dried at which 
temperature it consisted of: 

Insoluble Matter ••••....••.•..••....•... · ..... . 
Potash . ............ , ................... , .... . 
Soda ..........•.....•............. : ......... . 
Lime ...................................... ,. 
Magnesia .................. ..............•.•.. 
Brown Oxide of Manganese •.•..•.....•......... 
Peroxide of Iron .•..••.••.......•..•.. _. .•..... 
Alumina ............. ~ ....................... .. 
Sulphuric Acid .••.....•••.•...•....•...•••.•• 
Phosphoric Acid ........•.....•••..•...••...••• 
Organic Matt~r and Water •..•.•••..••••..•.•.•• 

74.150 
1.003 
0.379 
0.182 
1.004 
0.065 
3.350 

10.643 
-0.858 
0.188 
8.390 

100.212 
S42. There is not much, in the composition of the last soil, to distinguish it 

from other heavy, fertile bottom soils. The large amount of Sulphuric A.cid, 
and the rather small amount of Lime for a soil of such resources, constitute 
the main differences. Potash is present in about the same proportion as in 
prairie soils ; there is no unusual proportion of either Soda or Magnesia., 
showing that the salt water exerts little influence over this soil. The supply of 
Phosphoric Acid is not large, but it is adequate. The supply of vegetable matter 
is not excessive, as is the case in the Pascagoula soil. 

There are some essential anomalies, however, as to the manner in which some 
of these ingredients are contained. A qualitative test shows the Sulphuric 
Acid and Magnesia to be present in the state of Epsom Salt ; the fresh solution 
also contains some iron; and the vegetable matter (as usual in soils in which 
vegetable matter decays in continual contact with water) is in an acid condition 
('1[406). 

843. It is attributable, no doubt, to the large amount of clay contained in this 
soil, that these circumstances do not act as injuriously on the growth of crops, 
as might be apprehended. Still, in taking this soil into cultivation, it will be 
advisable to remedy these defects by the application oflime, either burnt or in the 
form of calcareous marL This will correct the acidity of the soil ; it will 
decompose the noxious Epsom salt, forming gypsum and common magnesia; 
and it will supply the deficiency of the soil, in that important igredient- lime-

Digiti zed by 
UNIVERSITY OF ICHIGAN 

Original from 
UNIVERSITY OF ICHIG N 



378

[T844, 845, 846

AGRICULTURAL REPORT.

itself. But above all, the soil must be thoroughly drained (an operation which

at Mr. Brown's mill offered no difficulty, by the aid of a levee) and protected

from overflow, and then fallowed for a season, .at least, after thorough tillage.

Soils very similar to this, occur in the marsh of the Bayou Delisle, and Wolf

Eiver; also, probably, on the Bayou Bernard, and on Jourdan's River, both of

which traverse the same strata of heavy gray clays from which, no doubt, these

heavy marsh soils are derived.

I have not as yet ascertained, how far from the main stream this kind of soil

extends. On the Mulatto Bayou, near Col. Claiborne's and Maj. A. Jackson's

Sea Island Cotton plantations (T[861), the soil of the marsh, in which the

<Â£ cutting " and the " round-rush" alternate, the soil is extremely sandy, so as

to resemble, in specimens taken near the landing, the soil of the "pine meadows".

There, also, salty spots, overgrown with samphire, are common. Situated as

this marsh is, on the verge of a very sandy hommock, this circumstance cannot

be surprising; it resembles, in fact, the Pascagoula marsh.

84:4:. As for the latter, the analysis shows it to contain average amounts of

most of the ingredients of a good soil, but rather an excess of soda, aiid of

vegetable matter, in an acid condition, and likewise, quite a small amount of

lime. Here too, therefore, the application of lime is indicated. It is true that

in Mr. Lewis' experiment, the shell limÂ« appeared to have no obvious effect;

but this is probably attributable to the lack of proper drainage, inasmuch as the

little island of thrown-up soil-was surrounded by the undrained marsh, the

waters of which, percolating through the loose soil, would be likely to render

the lime ineffectual in a short time; and the want of proper aeration of the

soil and roots at the depth of a few inches, consequent upon imperfect drainage

would be likely to produce the effects noted. In all cases, drainage and fallow-

ing are the first conditions of the reclamation of a marsh soil and where drainage

is impracticable, in consequence of the low position, or too great permeability of

the soil, it is doubtful whether it can be applied to any better use, than the

improvement of the higher lands.â€”Aiter the physical faults have been remedied,

the chemical defects are easily righted.

845. There can be no doubt, that the addition of clay to these

sandy marsh soils would be a great improvement, and ought to be

effected whenever practicableâ€”as for instance, in the marsh near

the new residence of Maj. Jackson, where clay crops out on the

beach. Hauling of clay as an improvement to land, is in general

too expensive to be resorted to,but on the sea-coast land is so valua-

ble, that maay modes of improvement can be made to" pay tvhich

would be impracticable elsewhere. There is not in the marsh

soils analyzed, any large amount of phosphoric acid; so that the

application of super-phosphate of lime, ground bones, or Columbian

guano, would probably prove beneficial.

846. As to the best source from which to obtain the lime

necessary in the reclamation of the marshes, it may be observed,

that the shell banks of the coast may supply the demand for some-

time to come. But when these are exhausted, it is to be hoped

that the rich marl beds of Pearl and Pascagoula Rivers, and not

the limestone quarries of Maine, will be resorted to. It were

strange indeed, if a tract of country situated at the mouth of two

rivers navigable during a large part of the year, and traversing

the richest marl beds of the State? should fail to avail itself of

these natural advantages.

Calcareous marls, as has been stated in the Geological Eeport, are found ag
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itself. But above all, the soil must be thoroughly· drained (an operation which 
at Mr. Brown's mill offered no difficulty, by the aid of a levee) and protected 
from overflow, and then fallowed for a season, .at least, after thorough tillage. 

Soils very similar to thi:s, occur in the marsh of the Bayou Delisle, anq Wolf 
:River ; also, probably, on the Bayou Bernard, and on Jourdan's River, both of 
which traverse the same strata of heavy gr~y clays from which, no doubt, these 
heavy marsh soils are derived. 

I have not as yet ascertained, how far from the main stream this kind of soil 
extends. On the Mulatto Bayou, near Col. Claiborne's and Maj. A. Jackson's 
Sea Island Cotton plantations (,-r861), the soil of the marsh, in which·the 
"cutting" and the '' round-rush" alternate, the soil is extremely sandy, so as 
to resemble, in specimens taken near the landing, the soil of the "pine meadows". 
There, also, salty spots, overgrown with samphire, are (fOmmon. Situated as 
this marsh is, on the verge of a very sandy hommock, this circumstance cannot 
be surprising; it resembles, in fact, the Pascagoula marsh. 

844. As for the latter, the analysis shows it to contain average amounts of 
most of the ingredients of a good soil, but rather an excess of soda, ai:ld of 
vegetable matter, in an acid condition, and likewise, quite a small amount of 
lime. Here too, therefore, the application of liine is indicated. It is true that 
in Mr. Lewis' experiment, the shell lime appeared to have no obvious effect; 
but this is probably attributable to the lack of proper drainage, inasmuch as the 
little island of thrown-up soil -was surrounded by the undrained marsh, the 
waters of which, percolating through the loose soil, would be likely to render 
the lime ineffectual in a shQrt time; and the want of proper aeration of the 
soil and roots at the depth of a few inches, consequent upon imperfect drainage 
would be likely to produce the effects noted. In all cases; drainage and fallow
ing are the first conditions of the reclamation of a marsh soil and where qrainage 
is impracticable, in consequence of the low position, or. too great permeability of 
the soil, it is doubtful whether it can be applied to any better use, than the 
improvement of the higher lands.-Afterthephysical faults have been remedied, 
the chemical defects are easily righted. 

845. There can be no doubt, that the addition of clay to these 
sandy marsh soils would be a great improvement, and ought to be 
effected whenever practicable-as for instance, in the marsh ncar 
the new residence of Maj. Jackson, where clay crops out on the 
beach. Hauling of clay as an improvement to land, is in general 
too expensive to be resorted to, but on the sra-coast land is so valua· 
ble, that malilJ modes of improvement can be made to" pay", which 
would be impracticable elsewhere. There is not in the marsh 
soils analyzed, any large amount of phosphoric acid ; so that the 
application of super-phosphate oflime, ground bones, or Columbian 
guano, would probably prove beneficial. 

846. As to the best source from which to obtain the lime 
necessary in the reclamation of the marshes, it may be observed, 
that the shell banks of the coast may supply the demand for some· 
time to come. But when these are exhausted, it is to be hoped 
that the rich marl beds of Pearl and Pascagoula Rivers, and not 
the limestone quarries of Maine, will be resorted to. It were 
strange indeed, if a tract of country situated at the mouth of two 
rivers navigable during a large part of the year, and traversing 
the richest marl beds of the State,- should fail to avail itself of 
these natural advantages. _ 

Calcareous marls, as has been stated in the Geological Report, are found aa 
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low down as N. Marion, on Pearl Biver. These, however, might not bear

transportation to any great distance, being rather poor in lime as compared with

the marls cropping out on Pearl River below Jackson; e. g., at Byram Station,

or Cook's ferry. These marls, when burnt, would be far preferable to Northern

lime, for the improvement of lands; for the analyses show that besides the lime,

they contain notable amounts of other useful ingredients. The same is true of

the marls of the Chickasawhay River, in N. Wayne county; and I have little

doubt, that whenever these marls shall become properly known and appreciated,

they will call into life a regular system of shipment during the proper season.

What would be too expensive for any one to undertake, single-handed, at the

present time, will assume a very different aspect when once the channel has

been opened and the path marked out. We may then hope that the lands of

the Pascagoula and lower Pearl will no longer be neglected; and that the ex-

tensive plains now covered with marsh rushes, will be made to bear lucrative

crops of Sea Island Cotton, or at least, Rice.

847. It has already been state<i(in the Geological Report, (ir ), that deposits

of fossil shells have been found to exist on the Bayou Bernard, and on Wolf

River; and have been struck in wells at West Pascagoula and on the Habolo-

chitto, in Hancock county.â€”There can be little doubt therefore, that such

deposits underlie a notable portion of the sea-coast counties; and if a more

special Survey should show them to exist within convenient reach, they may

prove highly valuable to the agriculturist of the coast. The calcareous clay in

which these shells are found imbedded, would of itself be a great improvement

to the sandy marsh soils and hommocks; and in places where, as at Pass

Christian, the gray clays are found at a moderate depth (8 to 10 feet) they might

be made to serve for the improvement of the gardens, which at the present

time will not produce a number of, vegetables, for which there would be an

excellent market on the spot. It is always advisable, however, before applying

these clays to the soils, to allow them to "cure" or disintegrate in the air for

sometime. They sometimes contain iron pyrites, copperas, etc., which are

noxious to plants, but are destroyed by exposure to the atmosphere, especially

if some burnt lime be added to the pile. In composting manure, they might be

made very serviceable, inasmuch as the manure does not require transportation

to any great distance.

848. In traveling from West Pascagoula to Ocean Springs, we

pass almost entirely through wet Pine Meadows of the character

heretofore described. Occasionally, where a stouter growth of

pine occurs, coal-burning is carried on, on a considerable scale.

Approaching Ocean Springs, the soil changes; instead of the

usual yellow sand, the subsoil consists of a pale yellow loam which

also forms the bank at the beach. The growth likewise, differs

from that of the "sand hommocks ;oaks are very scarce, and the

il pitch pine" prevails almost exclusively, near to the beach.

Bellefontaine Island, which forms the promontory between Biloxi and Pasca-

goula Bays, possesses considerable tracts of very fertile hommocks, and several

plantations are situated on it. I have not, however, visited the region as yet.

Fine "shell hommocks" are also found at the upper portion ("Back Bay ") of

Biloxi Bay; with these, also, I am not as yet personally acquainted, having

passed from Ocean Springs to MississippiCity (Tegarden's) by water.

849. Between Biloxi Bay and Bay St. Louis, the pine meadow lands do not,

as a general thing, approach so closely to the beach as is the case further E.

Between the two, there intervenes a tract of level pine woods, the soil of which

is very sandy, and the undergrowth intermediate in character between that of

the "Meadow" and the "Pine Hills". The soil of the sea-shore hommocks

also is extremely sandy; close to the beach, the "pitch pine " invariably prevails,
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low down as N. :Marion, on Pearl River. These, however, might not bear 
transportation to any great distance, being rather poor in lime as compared with 
the marls cropping out on Pearl River below Jackson; e. g., at Byram Station, 
or Cook's ferry. These marls, when burnt, would be far preferable to Northern 
lime, for the improvement of lands ; for the analyses show that besides the lime, 
they contain notable amounts of other useful ingredients. The same is true of 
the marls of the Chickasawhay River, inN. Wayne county; and I have little 
doubt, that whenever these marls shall become properly known and appreciated, 
they will call into life a regular system of shipment durjng the proper season. 
What would be too expensive for any one to undertake, single-handed, at the 
present time, will assume a very ditferent aspect when once the channel has 
been opened and the path marked out. We may then hope that the lands of 
the Pascagoula and lower Pearl will no longer be neglected ; and that the .ex
tensive plains now covered with marsh rushes, will be made to bear lucrative 
crops of Sea Island Cotton, or at least, Rice. 

847. It has already been stated( in the Geological Report,(~ ), that deposits 
of fossil shel.ls have been found to exist on the Bayou Bernard, and on Wolf 
River ; and have been struck in wells at West Pascagoula and on the Habolo
chitto, in Hancock county.-There can be little doubt therefore, that such 
deposits underlie a notable portion of the sea-coast counties ; and if a more 
special Survey should show them to exist within convenient reach, they may 
prove highly valuable to the agriculturist of the coast. The calcareous clay in 
which these shells are found imbedded, would of itself be a great improvement 
to the sandy marsh soils and hommocks; and in places where, as at Pass
Christian, the gray clays are found at a moderate depth (8 to 10 feet) they might 
be made to serve for the improvement of the gardens, which at the present 
time will not produce a number of. vegetables, for which there would be an 
excellent market on the spot. It is always advisable, however, before applying 
these clays to the soils, to allow them to "cure" or disintegrate in the air for 
sometime. They sometimes contain iron pyrites, copperas, etc., which are 
noxious to plants, but are destroyed by exposure to the atmosphere, especially 
if some burnt lime be added to the pile. In com posting manure, they might be 
made very serviceable, il\aSmuch as the manure does not require transportation 
to any great distance. 

848. In traveling from West Pascagoula to Ocean Springs, we 
pass almost entirely through wet Pine Meadows of the character 
heretofore described. Occasionally, where a stouter,growth of 
pine occurs, coal-burning is carried on, on a considerable scale . 
.Approaching Ocean Springs, the soil changes ; instead of the 
usual yellow sand, the subsoil consists of a pale yellow loam which 
also forms the bank at the beach. The growth likewise, differs 
from that of the "sand hommocks ".; oaks are very scarce, and the 
''pitch pine" prevails almost exclusively, near to the beach. 

Bellefontaine Island, which forms the promontory between Biloxi and Pasca
goula Bays, possesses considerable tracts of very fertile hommocks, and several 
plantations are situated on it. I have not, however, visited the region as yet. 
Fine "shell hom mocks" are also found at the upper portion ("Back Bay") of 
Biloxi Bay; with these, also, I am not as yet personally acquainted, having 
passed from Ocean Springs to MississippiCity (Tegarden's) by water. 

849. Between Biloxi Bay and Bay St. Louis, the pine meadow lands do not, 
as a general thing, approach so closely to the beach as is the case further E. 
Between the two, there intervenes a tract of level pine woods, the soil of which 
is very sandy, and the undergrowth intermediate in character between that of 
the "Meadow" and the "Pine Hills". The soil of the sea-shore hommocks 
also is extremely sandy ; close to the beach, the "pitch pine" invariably prevails, 
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together with the Live Oak, while a little further inland, on the elevations, we

find the Long-leaf Pine, and in the wet, flat depressions or "hollows inter-

vening between them, there is a growth of Bay, Black G-um, Water, Willow, and

Live Oaks, some Hickory and Magnolia. In these depressions, the soil, and

especially the subsoil, is somewhat heavier than on the ridges, and the land,

when drained, does very well for 5 to 6 years, but then becomes exhausted.

850. Improvement of the Sand Hommocks.â€”Lands as sandy as

these cannot under any circumstances be expected to be productive

for any considerable length of time, without manure of the most

comprehensive kind; for ttho soil is naturally poor in everything

but sand, though what there is in them of nutritive ingredients

appears to be in a very available condition. Hence $uch manures

as guano or ammoniated guano are thrown away on them; they

do not require stimulants, but nutritive matters; and what is very

important, they require to be corrected, first of all, with reference

to their relations to moisture. Thorough draining of the level

lands is the first necessity; after this is done, it would be best to

allow them a season's fallowing, after thorough tillage, inasmuch

as they are usually bluish at first (from the presence of protoxide

of ironâ€”1T3831). Wherever there is a clayey subsoil of some

thickness, the tillage ought to be as deep as practicable; but care

must be taken in this case, that there be some clay subsoil left

between the tilled layer and the yellow sands which generally

underlie; for if the plow were to penetrate to these, the land

would be rendered incapable of improvement, as all the manure

which could be applied would sink beyond the reach of plants in

a short time (1510).

The high market value of the sea-shore lands might render it

practicable in not a few cases, to improve the soil by hauling on it

clays occurring in the neighborhood. Bach one must, however,

judge for himself as to the practicability, in his own particular

case, of this mode of improvement, which is generally too expensive

to be practiced on the large scale.

851. Origin of the Shell Hommock Soilâ€”The mode of improve-

ment most practicable at the present time is probably that of the

joint application of lime and vegetable matter to the soil. This

is precisely what has been done by nature, assisted by the Indians,

in the case of the "hommocks".

All of these were at one time, undoubtedly, "sand hommocks ". The action

of the lime of the shells at first induced a more vigorous vegetation; the latter,

when dead, was rapidly decomposed by the action of the lime, and the healthy

humus thus formed, prevented the return of the nutritive matters of the plants

to depths beyond the reach of the roots. Every year's growth thus deposited

on the surface an additional supply of nutritive ingredients, which the roots,

penetrating to great depths in the loose soil, had brought up from below ; and

thus finally we have had a soil formed, which is essentially a mixture of sand

and humus, with but very little clay. It contains the accumulated wealth of

many years vegetation, to which is added the lime, phosphoric acid, and animal

matter of the shells.

852. If, therefore, we would effect a similar transition of the present "sand

hommockswe must imitate what nature has done, as nearly as we can.
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together with the Live Oak, while a little further inland, on the elevations, we 
find the Long-leaf Pine, and in the wet, flat depressions or "hollows inter
vening between them, there is a growth of Bay, Black Gum, Water, Willow, and 
Live Oaks, some· Hickory and Magnolia. In these depressions, the soil, and 
especially the subsoil, is somewhat heavier than on the ridges, and the land, 
when drained, does very well for 5 to 6 years, but then becomes exhausted. 

850. lmpTovement of the Sand Hommoclcs.-Lands as sandy as 
these cannot under any circumstances be expected to be productive 
for any considerable length of time, without manure of the most 
comprehensive kind ; for 1thc soil is naturally poor in everything 
but sand, though what there is in them of nutritive ingredients 
appears to be in a very available condition. Hence $UCh manures 
as guano or ammoniated guano are thrown away on .them; they 
do not require stimulants, but nutritive matters; and what is very 
important, they require to be corrected, first of all, with reference 
to their relations to moisture. Thorough draining of the level 
lands is the first necessity; after this is dono, it would be best to 
allow them a season's fallowing, after thorough tillage, inasmuch 
as they are usually bluish at first (from the p1~esence of protoxide 
of iron-,383 1 ). Wherever there is a clayey subsoil of some 
thickness, the tillage ought to be as deep as practicable; but care 
must be taken in this caee, that there be some clay subsoil left 
between the tilled layer and the yellow sands which generally 
underlie; for if the plow were to penetrate to these, the land 
would be rendered incapable of improvement, as all the manure 
which couJd be applied would sink beyond the reach of plants in 
a short time (,510). 

The high market value of the sea-shore lands might render it 
practicable in not a few cases, to improve the soil by hauling on it 
clays occurring in the neighborhood. Each one must, however, 
judge for himself as to the practicability, in his own particular 
case, of this mode of improvement, which is generally too expensive 
to be practiced on the large scale. 

851. Origin qf the Shell Hammock Soil.--'".rhe mode of improve
ment most practicable at the present time is probably that of the 
joint application of lime and vegetable matter to the soil. This 
is precisely what has been done by nature, assisted by the Indians, 
in the case of the " hammocks". 

All of these were at one time, undoubtedly, 1' sand hommocks ". The action 
of the lime of the shells at first induced a more vigorous vegetation ; the latter, 
when dead, was rapidly decomposed by the action of the lime, and the healthy 
humus thus formed, prevented the return of the nutritive matters of the plants 
to depths beyond the reach of the roots. Every year's growth thus deposited 
on the surface an additional supply of nutritive ingredients, which the roots, 
penetrating to great dept~s in the loose soil, had brought up from below ; and 
thus finally we have had a soil formed, which is essentially a mixture of sand 
and humus, with but very little clay. It contains the accumulated wealth of 
many years vegetation, to which is added the lime, phosphoric acid, and animal 
matter of the shells. 

852. If, therefore, we would effect a similar transition of the present "sand 
hommocks ", we must imitate what nature has done, as nearly as we can. 
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Shell lime alone, applied to the sandy soil, might increase its productiveness for

a short time, but would kill it very soon (as guano is known to do), if the crops

were removed from the soil.â€”We must add vegetable matter at the same time

with lime; and that vegetable matter ought to be in a considerably advanced

state of decay.

In clay soils, which are very retentive of moisture (1F378), undecayed vege-

table matter, when brought into the soil in company with lime, will very soon

decompose. But in sandy soils, which are subject to continual, abrupt changes

from wet to dry and vice versa, the decay is exceedingly slow; and besides, the

presence of much undecayed straw, leaves, etc., is liable to increase the "open-

ness " of the light soil to an injurious extent. Vegetable matter ought always,

therefore, to be well " rotted" in the compost or manure pile, before being applied

to soils of this kind. (In reference to this subject, see ^790, ff.).

853. Marsh Much as a Fertilizer.â€”There is a source of vegetable matter

already decayed, very generally available on the Coastâ€”viz: the Muck of the

marshes, especially those occupied by the "Jonc coupant" (l[835, 840). It is

doubtful whether this muck, if applied to the hommocks by itself in its naturally

acid condition, would be much of an improvement, although (as the analysis of

Mr. Lewis' Marsh soil shows) it is rich in the nutritive ingredients of plants.

But when applied conjointly with a due proportion of lime (shell lime or any

other), it would undoubtedly form a highly valuable addition to the soil (Â«fl"442),

and improve it permanently by correcting its defects in relation to the retention

of moisture and manure.

It would probably be found most convenient in practice to mix the muck with

a certain (not excessive) proportion of lime when freshly thrown out; leaving it

afterwards to lose the greater part of its water, to diminish the cost of hauling,

before applying it to the land. More lime may then be added by sowing it

broad-cast, after the muck is turned under. If too much lime were added while

the muck is in a moist condition, by itself, a portion of the valuable ammonia it

contains might be driven off and lost.

854. Plaster (^[436), would not probably answer very well in the place of

lime; but in most cases, an admixture of this substance, when lime is chiefly

used, would be highly advantageous. Ground bones, super-phosphate of lime,

and " Columbian Guano" (Tf432), would be very useful in conjunction with the

muck; and in most cases, by themselves alone also, though not to the same

extent.â€”All kinds of ashes will be especially beneficial when mixed with the

Muck.

Pine straw is oftentimes a valuable fertilizer, where muck is Dot. It ought

to be well rotted before application. (In regard to its use, composition, etc., see

TT790, ff.).

855. In the sandy soils of the "hommocks", as well as in those of the inland

Meadows (1T821, 824), there are sometimes "clay ridges". Athough termed

ridges, they are not necessarily elevated above the general level of the sandy lands;

perhaps in the majority of instances, this is, however, the case; so much so that

any unusual elevation of the ground, away from4he shore, is rather indicative of

a clay subsoil. These "ridges" do not seem to conform very sensibly to the

direction of the present drainage of the country. Thus, at Handsboro', we

find" a heavy, orange-yellow clay forming the subsoil on a part of Mr. T. J.

Humphries' land, at an average depth of 12 inches; the surface soil being quite

light and sandy, so as to allow of an undergrowth of gallberry and dwarf

palmetto, while the timber is formed by Long-leaf Pine, Sweet Gum and Black

Jackâ€”the last two, as a general thing, denizens of a heavy soil.*

We have, in this instance, a striking example of the difference which may

*At leastâ€”so far as the Black Jack is concernedâ€”when its trunk is high and

its branches spreading; while a short trunk and small, bushy tops are character-

istic of a sandy soil.
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Shell lime alone, applied to the sandy soil, might increase its productiveness for 
a short time, but would kill it very soon (as guano is known to do), if the crops 
were removed fTom the soil.-We must add vegetable matter at the same time 
with lime; and that vegetable matter ought to be in a considerably advanced 
state of decay. · 

In clay soils, which are very retentive of moisture (~378), undecayed vege-
. table matter, when brought into the soil in company with lime, will very soon 
decompose. But in sandy soils, which are subject to continual, abrupt changes 
from wet to dry and vice versa, the decay is exceedingly slow ; and besides, the 
presence of much undecayed straw, leaves, etc., is liable to increase the "open
ness" of the light soil to an injurious extent. Vegetable matter ought always, 
therefore, to be well " rotted" in the compost or manure pile, before being applied 
to soils of this kind. (In reference to this subject, see ~790, ff.). 

853. lvfarsh Muck as a Fertiz.izer.-'l'here is a source of vegetable matter 
already decayed, very generally available on the Coast--viz : the Muck of the 
marshes, especially those occupied by the "J one coupant" (~835, 840). It is 
doubtful whether this muck, if applied to the hammocks by itself, in its naturally 
acid condition, would be much of an improvement, although (as the analysis of 
Mr. Lewis' Marsh soil shows) it is rich in the nutritive ingredients of plants. 
But when applied conjointly with.a due proportion of lime (shell lime or any 
other), it would undoubtedly form a highly valuable addition to the soil (~442), 
and improve it permanently by correcting its defects in relation to the retention 
of moisture and manure. 

It would probably be found most convenient in practice to mix the muck with 
a certain (not excessive) proportion of lime when freshly thrown out; leaving it 
afterwards to lose the greater part of its water, to diminish the cost of hauling, 
before applying it to the land. More lime may then be added by sowing it 
broad-cast, after the muck is turned under. If too much lime were added while 
the muck is in a moist condition, by itself, a portion of the valuable ammonia it 
contains might be driven off and lost. 

854. Plaster (~436), would not probably answer very well in the place of 
lime ; but in most cases, an admixture of this substance, when lime is chitjly 
used, would be highly advantageous. Ground bones, super-phosphate of lime, 
and " Columbian Guano" (~432), would be very useful in conjunction with the 
muck; and in most cases, by themselves alone also, though not to the same 
extent.-All kinds of ashes will be especially beneficial when mixed with the 
Muck. 

Pine straw is oftentimes a valuable fertilizer, where muck is not. It ought 
to be well rotted before application. (In regard to its use, composition, etc., see 
-,r790, ff. ). . . 

855. In the sandy soils of the 11 hommocks ", as well as in those of the inland 
Meadows ('!f821, 824), there are sometimes "clay ridges". Athough termed 
·ridges, they are not necessarily elevated above the general level of the sandy lands; 
perhaps in the majority of instances, this is, however, the case ; so much so that 
any unusual elevation of the ground, away from-the shore, is rather indicative of 
a clay subsoil. These 11 ridges " do not seem to conform very sensibly to the 
direction of the present drainage of the country. Thus, at Handsboro', we 
find-a heavy, orange-yellow clay forming the subsoil on a part of Mr. T. J. 
Humphries' land, at an average .depth of 12 inches ; the surface soil being quite 
light and sandy, so as to allow of an undergrowth of gallberry and dwarf 
palmetto, while the timber is formed by Long-leaf Pine, Sweet Gum and Black 
Jack-the last two, as a general thing, denizens of a heavy soil.* 

We have, in this instance, a striking example of the difference which may 

*At least-so far as the BlackJack is concerned-when its trunk is high and 
its branches spreading ; while a short trunk and small, bushy tops are character
istic of a sandy soil. 
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occur in the indications of the timber as compared with the undergrowth; the

timber being indicative of clay soil, whereas the arable surface soil is really sandy.

The clay stratum is some 20 feet in thickness ; as we go down, it gradually

becomes paler and mingled with bluish and white specks; it is underlaid by

white or blue sand.

856. This clay is found on both sides of the Bayou Bernard, for a short

distance, and its limits are pretty sharply defined. On an elevation 30 yards

from Mr. Humphries' house (where there is a well dug entirely in this clay, of

the depth above named, and without curbing) no clay is struck at 20 feetâ€”all

sand.â€”The soil is said not to produce well without manure; but it seems that

subsoiling has never yet been tried. At all events, such land is capable of fine

improvement.

Another example of a clay ridge approaching the coast, has already been

mentioned as existing at Ocean Springs (l[848). Others occur on or near the

"Back Bay", according to Dr. Tegarden. As a general thing, the clay ridges

become more frequent as we advance westward; and at the head of the inner

Bay St. Louis, a few miles inland, we strike a Pine Hill region, where the

greater portion of the lands have a good loam subsoil. Here the pines attain to

a good size, and a great deal of charcoal is made. Fine lumber is rafted down

Wolf Biver and Bayou Delisle, to Mr. Huddleston's mill, and others; and I

understand that the country between Wolf and Jourdan Rivers is generally of

the hilly character just mentioned, with but few meadow spots of considerable

extent.â€”At Mr. Huddleston's mill, too, we find a heavy clay subsoil, similar to

that at Humphries', above mentioned; here also, the surface soil, to the depth

of 8 to 10 inches, is quite light and sandy. These clay lands extend about a

mile up the Bayou Delisle, from its mouthâ€”into the Marsh of Wolf River. This

underclay makes fine brickâ€”quite a desideratum in the coast region.

857. The singular outcrop on Wolf River, at Mr. I. Saucier's, S. 20, T. 7, R.

12 W., has been described in the Geological Report (^[249). It is effectually, as

there stated, an ancient, now subterranean, Cypress swamp. As such its muck

or mud might be supposed to possess considerable fertility; it is, however, a

pretty stiff gray clay, which, from its aspect would not seem to be worth trans-

portation. Analysis, however, will decide this point.

Mr. H. Taylor, at Pass Christian, informed me that about twenty-two miles,

by water, above the mouth of Wolf, there is an outcrop of shells on the banks,

on both sides, I regret very much my inability to visit the locality at the time,

both on account of the geological interest attaching to such a deposit, and its

probable value for agricultural purposes. The deposit is probably of a character

similar to the small outcrop at Mr. Bell's, S. 16, T. 7, R. 11 W.. on the Bayou

Bernard, which has also been described (*f[248); and shells have also been found

in a well at Habolochitto Bridge, by Col. Kimball. Altogether, it is highly prob-

able that clayey shell deposits of considerable extent exist in the middle portion

of Harrison and Hancock counties, which may prove of great value to the agri-

culturists of the coast.â€”The special survey of these counties, will have to decide

the point.

858. On the Bayou Bernard (at Bell's), and in many other localities in the

hilly country, there are outcrops of white pipeclay and hardpan, belonging to

the Orange Sand formation (1[70). They are here, as everywhere, almost abso-

lutely void of nutritive ingredients, and unfit for the improvement of soilsâ€”

except perhaps in a few cases, as purely mechanical manures. These clays are

readily distinguishable by their chalky touch; they are frequently (as at Bell's),

accompanied by variously colored sands, and red and yellow ochre. These,

with the Selenite or gypsum found at Dwyer's ferry (â€¢[[246), and the iron pyrites

in some of the gray clays, are the only minerals found, or likely to be found,

in the seacoast counties.

859. Pass Christian and Shieldsboro' (Bay St. Louis), are both situated on

Sand Hommocks, elevated from five to twelve feet above tide-water. In both,
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occur in the indications of the timber as compared with the undergrowth ; the 
timber being indicative of clay soil, whereas the a1·able surface soil is really sandy. 
The clay stratum is some 20 feet in thickness ; as we go down, it gradually 
becomes paler-and mingled with bluish and white specks; it is underlaid by 
white or blue sand. 

856. This clay is found on both. sides of the Bayou Bernard, for a short 
distance, and its limits are pretty sharply defined. On an elevation 30 yards 
from Mr. Humphries' house (where there is a well dug entirely in this clay, of 
the depth above named, and without curbing) no clay is struck at 20 feet-all 
sand.-The soil is said not to produce well without manure ; but it seems that 
subsoiling has never yet been tried. A.t all events, such land is capable of fine 
improvement. 

Another example of a clay ridge approaching the coast, has already been 
mentioned as existing at Ocean Springs ('rr848). Others occur on or near the 
"Back Bay", accordiiig to Dr. Tegarde~ As a generar thing, the clay ridges 
become more frequent as we advance westward ; and at the head of the inner 

·Bay St. Louis, a few miles inland, we strike a Pine Bill reg·ion, where the 
greater portion of the lands have a good loam subsoil. Here the pines attain to 
a good size, and a great deal of charcoal is made. Fine lumber is rafted down 
Wolf River and Bayou Delisle, to Mr. Huddleston's mill, and others ; and I 
understand that the country between Wolf and Jourdan Rivers is generally of 
the hilly character just mentioned, with but few meadow spots of considerable 
extent.--At Mr. Huddleston's mill, too, . we find a heavy clay subsoil, similar to 
that at Humphries', above mentioned ; here also, the surface soil, to the · depth 
of 8 to 10 inches, is quite light and sandy. These clay lands extend about a 
mile up the Bayou Delisle, from its mouth--into the Marsh of Wolf River. This 
underclay makes :fine brick-quite a desideratum in the coast zegion. 

857. 'l'he singular outcrop on WolfRiver, ;:tt Mr. I. Saucier's, S. 20, T. 7, R. 
12 W., h<~.s been described in the Geological Report ( 'rr249). It is effectually, as 
there stated, an ancient, now subterranean, Cypress swamp. As such its muck 
or mud might be supposed to possess considerable fertility; it is, however, a 
pretty stiff gray clay, which, from its aspect would not seem to be worth trans
portation. Analysis, however, will decide this point. 

:Mr. H. Taylor, at Pass Christian, informed me that about twenty-two miles, 
by water, above the mouth of Wolf, there is an outcrop of shells on the banks, 
on both sides, I regret very much my inability to visit the locality at the time, 
both on account of the geological interest attaching to such a deposit, and its 
probable value for agricultural purposes. The deposit is probably of a chara9ter 
similar to the small outcrop at Mr. Bell's, S. 16, T. 7, R. 11 W., on the Bayou 
Bernard, which has also been described ('IT248); and shells have also been found 
in a well at Habolochitto Bridge, by Col. Kimball. Altogether, it is highly prob
able that clayey shell deposits of considerable extent exist in the middle portion 
of Harrison and Hancock counties, which may prove of great value to the agri
culturists of the coast.-The special survey of these counties. will have to decide 
the point. 

858. On the Bayou Bernard (at Bell's), and in many other localities in the 
hilly country, there are outcrops of white pipeclay and hardpan, belonging to 
the Orange Sand formation ('rr70). They are here, as everywhere, almost abso
lutely void of nutritive ingredients, and unfit for the improvement of soils
except perhaps in a few cases, as purely mechanical manures. These clays are 
readily distinguishable by their chalky touch; they are frequently (as at. Bell's), 

·accompanied by variously colored sa,nds, and red and yellow ochre. These, 
with the Selenite or gypsum found at Dwyer's ferry ( 'rr246), and the iron pyrites 
in some of the gray clays, are the only minerals found, or likely to be found, 
in the seacoast counties. 

859. Pass Christian and Shieldsboro' (Bay St. Louis), are both situated on 
Sand Hommocks, elevated from five to twelve feet above tide-water. In both, 
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the beach is occupied by the " Pitch Pine" and Live Oak; and level pine woods

(of Long-leaf Pine), with wet spots characterized by the Pitcher-plant (Sarra-

cenia variolaris), and yellow star-grass (Aletris aurea) form the back ground

at no great distance. Such, also, is the aspect of the country passed over in.

traveling from Shieldsboro' to the mouth of Pearl River, and to Pearlington.

. Shell banks and hommocks (1T833; 851), occur, to a|large extent, on the

western shore of the inner Bay St. Louis, inland from Shieldsboro'. The shells

(chiefly the "clam", or Qnathodon) have been used in the improvement of the

(extremely sandy) streets at Pass Christian; and the "shell roads" thus made

are exceedingly pleasant to the traveler who has been obliged thus far, to jog

along at the rate of a mile and a half an hour, in the deep sand of . the "hom-

mocks." I have not as yet personally visited these shell deposits.

Thereafter, we meet with no more shell banks or hommocks, up to the mouth

of Pearl River; there, on the Sea Island Cotton plantations of Col. Claiborne

and Maj. A. Jackson, we find several extensive depositsâ€”the last, in this

direction, in the State of Mississippi.

860. An exception to the general character of the sand "hommocks" of this

region/occurs at Col. J. F. H. Claiborne's residence, at the extreme west end of

Shieldsboro', five miles from the Point. The hommock land on which Col.

Claiborne's residence is situated, resembles a good deal that of the Pascagoula

shell hommocks, although no shells are found there. The light, "mulatto"

colored soil scarcely changes for about ten inches from the surface; then its

color gradually becomes paler; the subsoil is very sandy, so that it is advisable

not to plow too deep (1T510). At two and a half to three feet, there underlies

a yellow hardpan, which at times passes into a pretty heavy clay, which has

been used to advantage in making brick. It lies too deep to be reached by the

plow. The same material crops out on the beach, forming a steep bank some

five feet high. This is another of the "clay ridges" reaching down to the shore.

This hommock land produces corn finelyâ€”forty bushels to the acreâ€”and is a

warm, generous soil, easily tilled. Its growth is mainly Sweet Gum and Mag-

nolia, with Oaks, viz: the Live Oak, Spanish (" Bed"), Water and Laurel-leaved

Oak; Pitch Pine, Hickory, "Cassina ", Stag-horn Sumach, Persimmon, Spanish

Mulberry, Wild Plum, and Grape vines. This growth, it will be observed, is

almost identical with that of the Pascagoula "Shell hommoeks" (H833), as

well as the river hommock at D wyer?s ferry (if819). Patches of hommock land

somewhat similar occur near the heads of Mulatto Bayou, e. ^.,at Maj. White's

plantation; it is, however, underlaid by stiff gray clay at about three feet.

Between Shieldsboro' and the mouth of Pearl River, the coast is mostly low,

and a great deal of it taken up with marshes, usually of the "Round Rush"

character.

861. The Sea Island Cotton Plantations.â€”The rich 16 hom-

mocks" which form the soil of these plantations, are situated at

the south-eastern border of the great Pearl River marsh on Mulatto

Bayou. They comprise, on the whole, an area of about acres,

and are bounded by the level pine woods on one side, and by the

marsh or the Bayou on the other, forming a belt one-third of a

mile on an average, and elevated six to ten feet above the marsh.

The soil is very light and easily worked, of a dark " mulatto"

color; its aspect does not vary sensibly for eighteen to twenty

inches, at which depth there underlies a pale yellow sand. It

bears a magnificent growth of Magnolia, the latter being almost

the predominant tree; next to it Sweet Gum, Bay, Live Oak,

Spanish (" Red"), White and Laurel-leaved Oaks; Iron wood, Sas-

safras, Hickory, and the Pitch or Bottom Pine, sparingly; French
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the beach is occupied by the " Pitch Pine" and Live Oak; and level pine woods 
(of Long-leaf Pine), with wet spots characterized by the Pitcher-plant (Sarra
cenia variolaris), and yellow star-grass (Aletris aurea) form the back ground 
at no great distance. Such, also, is the aspect of the country passed over in 
traveling from Shieldsboro' to the mouth of Pearl River, and to Pearlington . 

. Shell banks and hommocks (~833; 851), occur, to ajlarge extent, on the 
western shore of the inner Bay St. Louis, inland from Shieldsboro'. The shells 
(chiefly the "clam", or Gnathodon) have been used in the improvement of the 
(extremely sandy) streets at Pass Christian; and the "shell roads" thus made 
are exceedingly pleasant to the traveler who has been obliged thus far, to jog 
along at the rate of a mile and a half an hour, in the deep sand of the "hom
mocks." I have not as yet personally visited these shell deposits. 

Thereafter, we meet with no more shell banks or hommocks, up to the mouth 
of Pearl River ; there, on the Sea Island · Cotton plantations of Col. Claiborne 
and Maj. A. Jackson, we find several extensive deposits-the last, in thi:. 
direction, in the State of Mississippi. 

860. An exception to the general character of the sand "hommocks" of this 
region;occurs at Col. J. F. H. Claiborne's residence, at the extreme west end of 
Shieldsboro', five miles from the Point. The hommock land on which Col. 
Claiborne's residence is situated, resembles a good deal that of the Pascagoula. 
shell. hommocks, although no shells are found there. The light, "mulatto" 
colored soil scarcely changes for about ten inc4es from the surface ; then its 
color gradually becomes paler; the subsoil is very sandy, so that it is advisable 
not to plow too deep ('[510). At two and a half to three feet, there underlies 
a yellow hardpan, which at times passes into a pretty heavy clay, which has 
been used to advantage in making .brick. It lies too deep to be reached by the 
plow. The same material crops out on the beach, forming a steep bank some 
five feet high. This is another of the " clay ridges" reaching down to the shore. 

This bommock land produces corn finely-·-forty bushels to the acre-and is a 
warm, generous soil, easily tilled. Its growth is mainly Sweet Gum and Mag
nolia, with Oaks, viz: the Live Oak, Spanish(" Red"), Water and Laurel-leaved 
Oak; Pitch Pine, Hickory,· " Cassina", Stag.horn Sumach, Persimmon, Spanish 
Mulberry, Wild Plum, and Grape vines. This growth, it will be observed, is 
almost ident~cal with that of .the Pascagoula "Shell hommoeks" ('[833), as 
welt as the river hom mock at Dwyer~s ferry ( '[819). Patches of homtnock land 
somewhat similar occur near the heads of Mulatto Bayou, e. g., at Maj. White's 
plantation; it is, however, underlaid by stiff gr'ay clay at about 'hree feet. 
· Between Shieldsboro' and the mouth of Pearl River, the coast is mostly low, 
and a great deal of it taken up with marshes; usually of the "Round Rush" 
character. . · 

86 L THE SEA. IsLAND CoTTON PL.A.NT.A.TIONS.-The rich ''hom
mocks~' which form the soil of .these plantations, are situated at 

· . . the south-eastern border of the great Pearl River marsh on Mulatto 
Bayou. They compris~, . on the whole, an area of about --acres, 
and are bounded by the level pine woods on one side, and by the 
marsh 0r the Bayou on the other, forming a belt one-third of a 
mile on an average, and elevated six to ten feet above the marsh. 
Tbe:soil is very light and easily worked, of a dark " mulatto" 
color ; its aspect does not vary sensibly for eighteen to twenty 
inches, at which depth there underlies a pale yellow sand. It 

· bears a magnificent growth of Magnolia, the latter being almost 
the predominant tree; next to it Sweet Gum, Bay, Live Oak, 
Spanish C:' Red''). White a~d Laurel-leaved .Oaks; ~ronwood, Sas· 
.safras, Hickory, and the Pitch or Bottom Pme, sparmgly; French 
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Mulberry (CalUcarpaamerieana), Hercules7 Club (" Prickly Ash"â€”

Aralia spinosa), Muscadine and Summer-Grape. The Magnolias,

Oaks, Hickories, Gums, and especially the Pines, are very large

trees and thickly hung with long Moss.

The character of the soil, as well as that of the vegetation, is very similar to

that of the shell hommocks seen at West Pascagoula, but as a general thing, no

shells are found on their surface at present, save in two localities, viz: one about

three hundred yards long by ten wide, on the very banks of the Mulatto Bayou,

at the south end of the tract (on Maj. Andrew Jackson's plantation); and another

rather smaller one, further north, on Col. Claiborne's land.

862. Shell Deposits.â€”The former, which is about 10 feet high where it ad-

joins the Bayou, consists altogether of the "clam" shell or Gnathodon, and has

been largely drawn upon for the purpose of improving roads and streets at

New Orleans; and although there is but very little earthy matter mixed with

the shells, the cotton thrives finely on its very summit. The other shell bank,

on Col. Claiborne's plantation consists almost exclusively of oysters; it has been

greatly spread and leveled by cultivation, and much soil is mingled with the

shells. This shell deposit is at some distance from the present channel of

Mulatto Bayou, but it is on the verge of a broad, deep ravine, in which there is

but little water at present; but as it connects with the present bayou, there

can be little doubt that it was once a navigable channel. The position of this

shell-bank at a distance from the present channel does not therefore form a real

exception to the rule, that these banks are found in spots accessible by water.

863. Several branches in deep ravines flow through this hommock;

they are fed by springs yielding abundance of good drinkable

water throughout the year. Their temperature is not very low,

but they are not in the least brackish. The growth on their banks

differs very little from that of the '* hommock ".

Most of the "hommock" land is now in cultivation, and when fresh, it yields

about of Sea Island Cotton per acre. The mode of culture does not differ

materially from that usual with the common cotton; the chief difference is in

the preparation for market as the Sea Island staple requires to be ginned by

means of the roller ginâ€”a much more troublesome process than that with the

saw gin. Moreover, it is not pressed into bales, but put up in long round bags,

by tramping with the feet. These bags are made to weigh from 250 to 350 lbs.

864. In passing from the Sea Island Cotton plantations towards Peariington,

around the head of Mulatto Bayou, we find at first a country very much

resembling that between Shieldsboro' and the Plantations (1F859); after cross-

ing the Bayou, the soil becomes more clayey, but no better for all that; count-

less crawfish chimneys in all low regions, show the existence of an impervi-

ous clay stratum at no great depthâ€”as in fact, proves to be the case at Maj.

White's; and at Peariington (Tf251), where the soil is moderately clayey and

productive, and bears a young growth of Oaks, which here spring up whererer

the Pine is cut down.

In traveling the "Kiver road" from Peariington northwards, we see, for the

first 3 or 4 miles, a level country timbered with tall, somewhat lank, Long-leaf

Pine, with only here and there a Post or Water Oak, and full of crawfish holes.

As we advance northward, however, and the country ascends, the soil improves,

especially near the river, where we find, near Napoleon or Pearltown, a hom-

mock elevated 15 to 20 feet above the river level, possessing a yellow loam

subsoilâ€”a good brick-clayâ€”2 to 3 feet thick, and a growth of stout Bottom

(Pitch) Pine, Post, Water, and White Oak, and of Willow Oak of tall, graceful

growth. This hommock, however, is only %om 300 yards to % mile wide,

gradually increasing in width as we advance northward; and further inland

we find the level" Pine Woods â€”At Gainesville, the same condition of things
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:Mulberry ( Callicwpa americano), Hercules' Club(" Prickly Ash"
.fi?'alia spinosa), Muscadine and Summer-Grape. The Magnolias, 
Oaks, Hickories, Gums, and especially the Pines, are very large 
trees and thickly hung with long Moss. 

The character of the soil, as well as that of the vegetation, is very similar to 
that of the shell hom mocks seen at West Pascagoula, but as a general thing, no 
shells are found on their surface at present, save in two localities, viz : one about 
three hundred yards long by ten wide, on the very banks of the Mulatto Bayou, 
at the south end of the tra{lt (on Maj. Andrew Jackson's plantation); and another 
1·ather smaller one, further north, on Col. Claiborne's land. 

862. Shell Dqwsits.-The former, which is about 10 feet high where it ad· 
joins the Bayou, consists altogether of the "clam" shell or Gnathodon, and has 
been largely drawn upon for the purpose of improving roads and streets at 
New Orleans ; and although there is but very little earthy matter mixed with 
the shells, the cotton thrives finely on its very summit. The other shell bank, 
on Col. Claiborne's plantation consists almost exclusively of oysters ; it has been 
greatly spread and leveled by cultivation, and much soil is mingled with the 
shells. This shell dep0sit is at some distance from the present channel of 
Mulatto Bayou, but it is on the verge of a broad, deep ravine, in which there is 
but little water at present ; but as it connects with . the present bayou, there 
can be little doubt that it was once a navigable channel. 'I'he position of this 
shell-bank at a distance from the present channel does not therefore form a. real 
exception to the rule, that these banks are found in spots accessible by water. 

8ti3. Several branches in deep ravines flow through this hommock ; 
ihey are fed by springs yielding abundance of good drinkable 
water throughout the year. Their temperature is not very low, 
but they are not in the least brackish. The growth on their banks 
differs very little from that of the '"hommock ". 

Most of the " hommock" land is now in cultivation, and when fresh, it yields 
about--of Sea Island Cotton per acre. The mode of culture does not differ 
materially from that usual with the common cotton; the chief difference is in. 
the preparation for market as the Sea Island staple requires to be ginned by 
means of the roller gin-a much more troublesome process than that with the 
saw gin. MoreoTer, it is not pressed into bales, but put up in long round bags, 
by tramping with the feet. These bags are made to weigh from 250 to 350 lbs. 

864:. In passing from the Sea Island Cotton plantations towards Pearlington, 
arou11d the head of Mulatto Bayou, we find at first a country very much 
resembling that between Shieldsboro' and the Plantations ("'f859); after cross
ing the Bayou, the soil becomes more clayey, but no better for all that; count· 
less crawfish chimneys in all low regions, show the existence of an impeni
ous clay stratum at no great depth-as in fact, proves to be the case at Maj. 
White's; and at Pearlington (,-251), where the soil is moderately clayey and 
productive, and bears a young growth of Oaks, which here spring up whereTer 
the Pine is cut down. · 

In traveling the "River road" from Pearlington northwards, we see, for the 
first 3 or 4: miles, a level country timbered with tall, somewhat lank, Long-leaf 
Pine, with only here and there a Post or Water Oak, and full of crawfish holes, 
As we advance northward, however, and the country ascends, the soil improves, 
especially near the river, where we find, near Napoleon or Pearltown, a hom· 
mock elevated 15 to 20 feet above the river level, .possessing a yellow loam 
subsoil-a good brick-clay-2 to 3 feet thick, and a growth of stout Bottom 
(Pitch) Pine, Post, Water, and White Oak, a~d of Willow Oak of tall, graceful 
growth. This hommock, however, is only ·~from 300 yards to }'f mile wide, 
gradually increasing in width as we advance northward; and further inland 
we find the level" Pine Woods ".- At Gainesville, the same condition of things 
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obtains; the bluff is higher; wells obtain freestone water at 20 to 25 feet, in

sand

865. Horfchward of Gainesville, the level Pine Woods are sometimes inter-

spersed with tracts of undulating land possessing quite a heavy clay soil, on

which the Oaks sometimes preponderate over the Long-leaf Pine; it is said,

nevertheless, that the soil of the level Pine Woods is preferable to the former

on account of the great heaviness of the Oak soil, which is underlaid at about

three feet, by heavy gray potter's clay. In native fertility the Oak soil is doubt-

less superior, and judicious cultivation would, doubtless, render it the most;

profitable (H808, ff.). But in all this region, cattle-raising, rafting timber, and

tar-burning, are the prevalent occupation of the inhabitants, and the soils have

scarcely been fairly tested. Col. Kimball, of Habolochitto, informs me, however,

that in both soils, the muck of the hollows and bottoms exercises a fine effect,

as also does pine strawâ€”all of which, in the north-eastern portion of the

county, have been used on a large scale by some planters. The bottom of Pearl

Eiver, in the whole of Hancock county, is almost entirely on the Louisiana

Side (1T703).

866. The heads of Jourdan's and Wolf Eiver are in a level Pine country,

like that just described; but on the east fork of the Habolochitto, there are

some higher ridges. .

The bottom of the Habolochitto is quite extensive, and, judging by its

growth, possesses a fertile soil; but is too often over^^d.

Northward of Habolochitto Bridge, we travel p* about four miles in a level

Pine country, void of springs, which divides **& waters of Pearl from those of

Habolochitto. Occasionally we still see, ^ ffJâ„¢*'â„¢^ iPots ^ith the pecu-

liar flora of the Wet Meadows of t^.Vâ„¢ CITo^l, 824> ff.)- But beyond we

ascend into the Orange Sand ridK which here skirt Pearl River (T780), and

take a final &rewell of the fl^^ and soils of the Seacoast.

867. Waters of the ^astâ€”lhe geological phenomena of the Coast, as

far bis observed, hay** Â°een described in the Geological Report (^247 to 251),

Jt has there been **ated, *bat strata of compost blue or gray clay underlie, atno

great depth, ?*tne Ooast regi<>n 5 and it is well known that clays of a similar

character *ne bottom of the sea at no great distance from the land, where

the oeach sands cease. Wells dug in the sand hominocks of the coast, strike

these clays at a depth from ten to twenty-five feet; but the water obtained in

them, is almost always mineral, and unfit for daily use. Doubtless the mineral

springs of Lynchburg or Ocean Springs, have their origin in the same strata.

Sometimes logs or stumps of Cypress or Pine are struck in these wells, buried

in the "black.mud", which is frequently very fetid. In digging wells near the

coast, it would be well always to ascertain, by a preliminary bore, at what depth

the "black mud" underlies. A moderate supply of good drinkable water is

frequently obtained a few feet above the clay stratum; at Pass Christian, for

instance, at adepth of from eight to ten feet; but every attempt to deepen

these wells, so as to increase the volume of water, is liable to result in the

entire loss of the well, so soon as the "black mud" is reached.

868. It appears, from observations made both on the Coast and on the islands

of the Sound, that the water of the latter is rendered almost fresh by filtration

through the beach sands, which contain more clayey and vegetable matter than

one would give them credit for- It is therefore better, in general (if cisterns be

not used), to rest satisfied with shallow wells, and have several of them, than

to risk spoiling the water by undue deepening.

869. In the few deep wells which have been dug along the Coast,

not an inconsiderable rise has been observed in the water obtained

at greater depths, beneath the uppermost clay stratum. Thus, in

& well forty feet deep, at the residence of Mrs. McRae, West Pas-

cagoula (TT250), the stream of water last struck rose fifteen feet,

Kâ€”25
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obtains ; the bluff is higher ; wells obtain freestone water at 20 to 25 feet, in 
sand. 

865. Northward of Gainesville, the level Pine Woods are sometimes inter
spersed with tracts of undulating land possessing quite a heavy clay soil, on 
which the Oaks sometimes preponderate over the Long-leaf Pine ; it is said. 
nevertheless, that the soil of the level Pine Woods is preferable to the former 
on account of the great heaviness of the Oak soil, which is underlaid at about 
three feet, by heavy gray potter's clay. In native fertility the Oak soil is doubt
less superior, and judicious cultivation would, doubtless, render it the most 
profitable ( '[808, :ff.). But in all this region, cattle-raising, rafting timber, and 
ta.r-btl!'Iling, are the prevalent occupation of the inhabitants, and the soils have 
scarcely been fairly tested. Col. Kimball, of Habolochitto, informs me, however, 
that in both soils, the muck of the hollows and bottoms exercises a fine effect, 
as also does pine straw-all of which, in the north-eastern portion of the 
county, have been used on a large scale by some planters. The bottom of Pearl 
River, in the whole of Hancock county, is almost entirely on the Louisiana 
side ( '[703). · 

866. The heads of Jourdan's and Wolf ;River are in o. level Pine country, 
like that just described ; but on the east fork of the Habolochitto, there are 
some higher ridges. · 

The bottom of the Habolochitto is quite extensive, and, judging by its 
growth, possesses a fertile ~oil; 9~t is ·too often overflutVed. . . 
Northw~d of Habolochitto Bl'ldge, we travel_f""'· about four miles m a level 

Pine C()untry, void of springs; w¥ch div~des fb-6 waters of Pearl ~om those of 
Habolochitto. Occasi0Dlilly we still see, -"-' this tract, wet spots w1th the pecu
liar flora of the Wet Meadows oft"" ~oast ('[82~, 824, ff.) • . But beyond we, 
ascend into th~ _O.ci.nge Sand riw6 · W~Ich here skirt Pearl River ('!f780), and 
ta.ke a final &rewell of the fipodi and soils of t~e Seacoast. · 

867 WATERS OF THE. INAST-The geologtcal phenomena of the Coast as 
:tar 911 ·observed, havr oeen described in the Geological Report (-,r247 to 2Sl). 
It has there bee:q_.,(,11.tedJ that strata of compost blue or gray clay underlie atno 
great depth1 ~ the Coast region ; and it is well known that clays of a ;imilar 
character _;.,..an the bottom of the sea at no great distance from the lal'ld, whero 
the beaCh sands cease. Wells dug in the sand hominocks of the coast strike 
these clays at a depth from ten to twenty-five feet; but the water obtafned in 
them; is_ almost always mineral, and unfit for daily liSe. Doubtless the mineral 

. springs · of Lynchburg or Ocean Springs, have their origin in the same strata. 
Sometimes logs or stumps of Cypress or Pine are· struck in these wells, buried 
in the "black mud", which is frequently very fetid. In digging wells near the. 
coast, it would be well ai-vy-a;ys to ascertain, by a preliminary bore, at what depth · 
the "black m-q.d" · underlies. A moderate supply of good drinkable water is 
frequ~ntlyob('al!led ,a · few feet ~bove the clay sttatuni; . at Pass Christian, for .. 

. mstance, at'a .depth -O! from e1ght to ten feet; -but e':elJ;· attempt to deepen· 
. these wens, so as to mcrease the volume of water, lS liable to result in tho 

entire loss of the well, so soon as the "black mud" is reached. 
868. It appears, from observations made both on the Coast .and on the islands . 

of t~e Sound, that the water. of the la;tter is rendered almost fresh by .1lltration 
through the beach sands, which contam more clayey and vegetable matter than 
one woUld give them credit for;. It is therefore better, in .general (if cisterns be . . 
not ~.ed), .~ rest satisfied with shallow w:eiis, . and have several of tb,em, than 
to nsk spoiling tll.e water by un<Jue deeperung. . . . 

869: .I~ tp.~Jew d~eR. wells which hav:e been dug along the Coast, 
not an mcons1der,able r1se has been observed in the water obtained 
at greater depths, beneath the uppermost clay stratum. Thus, in 
a well forty feet deep, at the residence of Mrs. McRae, West Pas .. 
cagoula (,-250), the stream of water last struck rose fifteen feet, 
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So near the beach, one might suppose that the sea-water had some

part in effecting this rise; but the Coast-Survey soundings show

the existence of the impervious clay stratum at the sea-bottom, all

along this coast; besides, the mineral water of Mrs. McRae's well

is very different in composition from sea-water* It is not impossi-

ble5 therefore, that artesian wells, most likely yielding mineral

Water, might be obtained on the sea-coast at the proper (not very

great) depth.

The character of the strata renders boring easy, and it might be well worth

the while of some of our enterprising dispensers of sea-shore air to refugees

from the cities, to try the experiment. Artesian fountains would certainly be

a great addition to the beauty and attractions of the rural palaces of Pascagoula^

Mississippi City, Pass Christian, and Bay St. Louis.

870. The character of the mineral waters of the Coast is generally that of

saline chalybeates, with more or less sulphuretted hydrogen, and some carbonic

acid. The iron exists in them, partly in the state of sulphate (copperas), partly

as the carbonate. Chloride of Sodium (common salt), Chloride of Magnesium,

and â‚¬hloride of Calcium, are present in all that I have examined; to these is

sometimes added (e.g., in Mrs. McRae's well-water, and that of a mineral spring

on the land of Mr. Alfred Lewis, West Pascagoula), Sulphate of Soda, or Glau-

jberls salt. Few are entirely free from sulphuretted hydrogen; some (e. gn one

of the Ocean Springs watery y ^ strong sulphur waters. In many cases,

however, the taste of decaying veg^Wg matter (the smell of the "black mud ")Â»

predominates over all the rest. Such w[tn tile waters dripping from

the gray and black clay bluffs contamg cypi^ trunks, on Wolf River (f 249),

and, according to report from others, in the wek^ug near the Bgyou Bernard.

iaMr. Bell's neighborhood, six to ten miles above k^sboro' (H24:8.>

871. The Islands.â€”Ship Island is the only ^ne 0f tte islands

of Mississippi Sound, which I have personally vis^d; it i3 said,

however, to be a pretty fair specimen of all the rut, with the

exception of the Ohandeleur Group, which are said to be Afferent

In character, and quite productive.

At the East End of Ship Island, we find a bar of white sand, about a mile

and a half long by wide, little elevated above tide-water; storm tides always

sweep over it, and hence it is strewn with sea-shells. It bears no vegetation

save a few tufts of grass, and small patches of a species of Stone-crop,

farther west, the ground becomes more elevated, and the "Pitch pine"

appears, with an undergrowth of Dwarf Palmetto (Sabal minimus'), stunted

Ijive Oak, and three or four kinds of undershrubs, not found in bloom. The

Prickly Pear, also, is occasionally seen. Such is the growth on the ridges, which

xise 10 to 25 feet above tide level; between these extend small marshes, mostly

covered with the Kound-rush; their water is very brackish. The soil is scarcely

anything but a white sand, without any coherence, save where it is matted

with roots.

At the West End, near the fort and light-house, vegetation is somewhat

better; the grass (chiefly Panicum and Paspalum) sufficient to sustain a number

of cows, the milk of which is of excellent quality. With the aid of manure, the

light-house keeper has raised good vegetables in his garden; which is a great

deal more than these white sand ridges promise at first sight. Water is readily

obtained in the level spots by digging a few feet, or sinking a barrel; it is so

nearly fresh, even within 30 yards of the beach, that those accustomed to its

use, do not seem to notice the slight brackishness which is apparent to the

visitor.â€”The pines average 35 to 45 feet in height, and are about 6 inches in

thickness.

872. Such appears to be, with little variation, the character of
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So near the beach, one might suppose that the sea-water had some 
part in effecting this rise; but the Coast-Survey soundings show 
the existence of the impervious clay stratum at the sea-bottom, all 
along this coast ; besides, the mineral water of Mrs. McRae's well 
is very different in composition from sea-water~ It is not impossi· 
ble, therefore, that artesian wells, most likely yielding mineral 
water, might be obtained on the sea-coast at the proper (not yery 
great) depth. 

The character of the strata renders boring easy, and it might be well worth 
the while of some of our enterprising dispensers of sea-shore air to refugees 
ftom the cities, to try the experiment. Artesian fountains would certainly be 
a great addition to the beauty and attractions of the rural palaces of Pascagoula:
.Mississippi City, Pass Christian, and Bay St. Louis. 

870. The character of the mineral waters of the Coast is generally that of 
3aline chaZybeateB, with more or less sulphuretted hydrogen, and some carbonic 
acid. The iron e}[ists in them, partly in the state of sulphate (copperas), partly 
as the carbonate. Chloride of Sodium (common salt), Chloride of Magnesium, 
and Chloride of Calcium, are present in all that I have examined; to these is 
sometimes added (e. g., in Mrs. McRae's well-water, and that of a mineral spring 
on the land of Mr. Alfre~ Lewis, We3t Pascagoula), Sulphate of Soda, or Glau
berls salt. Few ~e entrrcl-;r free from sulphuretted hydrogen; some (e. g., one 
of the Ocean Spnngs wat:eTh), are strong sulphur waters. In many cases, 
however, the taste of decaymg vegt.<-.q,bJe matter (the smell of the "black mud")~ 
predominates over all the rest. Su?h 1" •lte case with the waters dripping from 
thegra.y and black clay bluffs contan~g cypt--.q trunks, on Wolf River ('[249), 
and, according to report fro~ others, m .the welt ... <lug near the 'B!tyou Bernard~ 
in Mr. Bell's neighborhood, siX ~ ten miles !'hove li~<lsboro' ( '[248.} 

871. THE lsLANDs.-Shlp Island IS the only "ne of the islands 
of Mississippi Sound, which. I hav~ personally vi~~d; it is said.. 
llowever, to be a pretty fa1r speCimen of all the r~t.. with the 
exception of the Chandeleur Group, which are said to be' ilifl:'erent 
in character, and quite productive. 

At the East End of Ship Island, we find a bar of white sand, about a mile 
and a half long by U wide, little elevated above tide-water; storm tides always 
sweep over it, and hence it is strewn with sea-shells. It bears no vegetation 
save a. few tufts of grass, and small patches of a species of Stone-crop • 
.Further west, the ground becomes more elevated, and the "Pitch pine ~~ 
appears, with an undergrowth of Dwarf Palmetto (Sabal minimus), stunted 
Live Oak, and three or four kinds of undershrubs, not found in bloom. The 
"Prickly Pear, also, is occasionally seen. Such is the growth on the ridges, which 
nse 10 to 25 feet above tide level ; between these extend small marshes, mostly 
covered with the Round-rush ; their water is very brackish. The soU is scarcely 
anything but a white sand, without any coherence, save where it is matted 
with roots. 

At the West End, near the fort and light-house, vegetation is somewhat 
better ; the grass (chiefly Panicum and Paspalum) sufficient to sustain a number 
of cows, the milk of which is of excellent quality. With the aid of manure, the 
light-house keeper has raised good vegetables in his garden ; which is a great 
deal more than these white sand ridges promise at first sight. Water is readily 
obtained in the level spots by digging a few feet, or sinking a barrel; it is so 
nearly fresh, even within 30 yards of the beach, that those accustomed to its 
use, do not seem to notice the slight brackishness which is apparent to the 
visitor.-The pines average 35 to 45 feet in height, and are about 6 inches in 
thickness. 

872. Such appears to be, with little variation, the character of 
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all the islands of this group. Cat Island is probably the best in

point of fertility, as there is a plantation on itâ€”respecting which

I could not, however, learn any particulars. The" Spita

white sand-hill on Cat Island, sixty feet in hight, is a land mark,

and the only one, on this coast.

The shape and extent of the sandbars connected with these

islands, is, of course, somewhat variable, since storm-tides will

sometimes sweep away some and enlarge others; yet the channels

for navigation are on the whole subject to but little change.

It is asserted by pilots that the narrow neck of land which connects the East

End of Ship Island with the West Bad, has within their recollection been

broken through by the sea, so as to allow small craft to pass through the break;

but has subsequently been closed up again.

873. In consequence of the irregular configuration of the sea-

bottom (as exhibited in the soundings of the Coast Survey charts)

and the diversions caused by the islands, the tides of Mississippi

Sound are very perplexing to the novice. The increase of depth

from the shore seaward, is so gradual, that wharves of great

length are necessary to accomodate the snipping.

Thus the wharf at Dr. Tegarden's Hotel, Mississippi City, is about two-thirds

of a mile in length, and that of Barnes' Hotel nearly three-quarters; which

allows of sufficient depth of water for the New Orleans Steamers, even at low

tide. Hundreds of smaller wharves have been built, all along the coast, ia

front of private residences.

The extensive oyster banks of Mississippi Sound are well and

widely known and appreciated; the bivalve is of superior quality.

The great number and variety of excellent fish found in the same

waters, will scarcely fail to satisfy the most fastidious taste.

874. I have been somewhat minute in the description of the

general character of the Coast region, because it is less known to

the majority of the people of Mississippi, than any other portion

of the State; in consequence, no doubt, of the difficulty of inter-

â€¢communication at present existing. Although abstractly aware of

the fact that Mississippi possesses a share in the shores and waters

of the Gulf, it has not, until recently, entered to any great extent

into the calculations of the people at large. Yet the most casual

observer, so soon as personal inspection shall have made him

conscious of the reality, cannot fail to be impressed with the

immense importance of opening a highway through which Missis-

sippi may communicate, over her own soil, with a portion of her

territory which possesses both a harbor commensurate with the

magnitude of her commercial interests, and a climate not only

'healthful'and pleasant, but capable, moreover, of producing many
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all the jslands of this group. Cat Island is probably the best in 
.point of fertility, as there is a plantation on it-respecting which 
I could not, however, learn any particulars. The " -- Spit", a 
white sand-hill on Cat Island, sixty feet in bight, is a land mark, 
and the only one, on this coast. 

The shape and extent of the sandbars connected with these 
islands, js, of course, somewhat variable, since storm-tides will 
sometimes sweep away some and enlarge others ; yet the channels 
for navigation are on the whole subject to but little change. 

It is asserted by pilots that the narrow neck of land which connects the East 
End of Ship Island with the West End, has within their recollection 'been 
broken through by the sea, so as to allow small craft to pass through the break; 
but has subsequently been closed up again. 

873. In consequence of the irregular configuration of the sea
bottom (as exhibited in the senndings of the Coast Survey charts) 
and the diversions caused by the islands, the tides of Mississippi 
Sound are very perplexing to the novice. The increase of depth 
from the shore seaward, is so gradual, that wharves of great 
length are necessary to accomodate the shipping. 

Thus the wharf at Dr. Tegarden's Hotel, Mississippi City, is about two-thirds 
()f a mile in length, and that of Barnes' Hotel nearly three-quarters ; which 
.allows of sufficient depth of water for the New Orleans Steamers, even at Iow 
tide. Hundreds of smaller wharves have been built, all along the coast, in 
front of private residences. 

The extensive oyster banks of Mississippi Sound are well and 
widely known and appreciated ; the bivalve is of superior quality. 
The great number and variety of excellent fish found in the same 
waters, will scarcely fail to satisfy the most fa8tidious taste. 

874. I have been somewhat minute in the description or the 
general character of the Coast region, because it is less known to 
the majority of the people of Mis~i:3sippi, than any other portion 
of the State; in consequence, no doubt, of the difficulty of inter
·communication at present existing. Although abstractly aware of 
the fact that Mis~issippi possesses a share in the shores and waters 
of the Gulf, it has not, until recently, entered to any great extent 
into the calculations of the people at large. Yet the most casual 
-observer, so soon as personal inspection shall have made him 
-conscious of the reality, cannot fail to be impressed with the 
immense importance of opening a highway through which Missis
sippi may communicate, over her own soil, with a portion of her 
territory which possesses both a harbor commensurate with the 
-magnitude of her commercial interests, and a climate not only 
·.healthfu!'and pleasant, but capable, moreover, of producing many 
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of the choicest fruits, of the tropics as well as of the temperate

zone.*

Along with the cotton bales of North and Central Mississippi,

the lumber and turpentine of the vast Pine forests of the South

would find their way through this channel, to the great highway

of nations. Nor would the ample grazing grounds which separate

these forests from the Coast long remain without a landmark to

guide the traveller. May the day not be far distant, when one

uninterrupted band of iron shall link together the wheat and

cotton fields of Tennessee, and the Live Oak and Orange groves of

the Coast of Mississippi.

*Through the courtesy of Mr. B. H. Green, the Chief Engineer, I have been

placed in possession, both of the new location of the Grulf and Ship Island R.

It., which wiU be found on the map, and of the results of the levefings on the

route, which for lack of space are reserved for a subsequent Eeport.
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of the choicest fruits, of the tropics as well as of the temperate 
zone.* 

Along with the cotton bales of North and Central Mississippi, 
the lumber and turpentine of the vast Pine forests of the South 
would find their way through this channel, to the great highway 
of nations. Nor would the ample grazing grounds which separate 
these forests from the Coast long remain without a landmark to 
guide the traveller. May the day not be far distant, when one 
u,ninterrupted band of iron shall link together the wheat and 
cotton fields of Tennessee, and the Live Oak and Orange groves of 
the Coast of Mississippi. 

, *Through the courtesy of Mr. B. H. Green, the Chief Engineer, I have been 
placed in possession, both of the new location of the Gulf and Ship Island R. 
R., which will be found on the map, and of the results of the levelings on the 
route, which for lack of space are reserved for a subsequent Report. 
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APPENDIX A.

MARLS, LIMESTONES, ETC

MARLS.

LIMESTONES.

CLAYS.

: Clarke Co.i H isds Count y. !: W.

Co. Rankin Co.i Carroll Co. Marion County. Franklin Co.1 Lowndes Co. : Tippah County.'

Chickasaw Co.

Pontotoc Co. Rankin Co.

Tishomingo County.

Itawamba Co.

Simpson Co,

|i Garland's

I' Creek.

:,.>. Manganese''

: Add..

Ac.Â«u...

Carbon-c Acid ,;

Organic Matter and 'Water, j

Jackson. â–  Byram. | Vicksbnrg. Dr. Quin's. j Shongalo. Barnes'.

Burnett's

Bluff.

Cassady. | Waverley. Ripley.

Rotten Limestone, \ \ Black Limestone,] Hydraulic Limestone. | "White Clay, 1 i

Wilhite's. Houston. Okalona. Daggett. j Yosts' Furn. j Cypress Pond. 1 Eastport. 'Billings' Mill. Clingscale. Astr. Earth, StoTall Pine Straw.

45.881,

1.717!

0,105

11785

2.470!

o.:o:r

13 020)

7.751 Â£

0.327

0.566!

12.492;

29.556

37.400'

12.808'

20.967!

13.074;

55.705.

0.415

0.611

0.753:

0.265;

1.604i

0.208;

0.170!

0.283'

0031

0.045

Â£8.82l|

43.932!

37.543

46.222i

0.166!

1.4071

l.GS8j

2.082:

0.614!

1.630|

!

0.0671

5.133^

2.696 |

4.722 j.

2.722 I

34.347,

0.250

0.224'

0.135

trace.

trace;

1.2C6!

i

0.058;

(Pyrites)!

!

i

34.754'

23X81

34.720|

30.838

!

0.129

3.210

2.396

2.657i

2.050,

7.012

ICCOOO;

ioo.coo!

ICO.000

99 857!

99.948

77.438'

0.709

0.101:

4 800!

1.248!

0.316:

2.989.

6.449

0.111;

trace!

1

3.372!

2.664'

83.691

0.827

0.268

0.793

1.053

0.223

4.394:

8.347

0.148

0.022

49.475

1.242

0.152

13.190

1.825.

0.266

5.538 )

12.587 \

0.132

0.033

9.555

5 876

88.702-

0 204

0.190=

1351

0.723,

1

5.598:

0,328'

0.013|

0.472 )

2.303 S

62.441!

0.730!

0.272!

7.952

1.560

0.1 Qci

11.849:

5 865;

0.266)

9.905 I

100 197

99.761

99.871

99.884, 100.000!

73.410

35.750

10.903

0.702

0 681

0.248

6.31o!

0.197:

0.320'

20.558'

45.791

0.886

1.866

0.877:

0.050!

0.805

;

7.055^

4.190

1.421

5.888

9.475

1.957

0.046

1.743

j

(Pyrites)!

16.760

35.725;

5.610

!

1

8.774!

2.840

1C 0.000

99 799

100.082

8.3741

0.359

0.C89

48.815

0.751

0.173

2.412 I

0.077,

3S.485

0.882'

2.029;

52.474

0.667;

2.125 ^

0.075.

41.529'

1

l.lOOi

100,367

99.924!

1.680

53.494

0.817

35.281,

0.348;

32.603

0.630

1.5811

1.914!

27.643

54.201

0.478

23.24

0.788|

0.90,

1.064

trace

15.572

3.752

99.94JJ

100.000!

100.000,

90.877;

0.140

trace

I

0.12CJ

2.214 J

6.930:

100.287:

86.879!

I

i

0.732'

0.-87:

4,3:18

1

I.885!

i

I

6.0831

99.864|

65.312

5.530

0.416

13.800

5.203

1.681

0141

4.539

1.151:

0.89 %

1,179

(KCL)

100.000

â€”r

SOILS AND SUBSOILS.

"

K AII? II ALL

County.;

C L A I i; 0 Tl N E COUNTY.

Hinds Co. \

MONKOE CO. JAS

per Co.

IIancock County.

JACKSO N C 0 U N T Y .

JA( K:ON CO.;

S M I T II C 0 U N T Y . 1

Pike County.

f .'ASPER CO.

f P 0 N T OTOC

County.

j Rankin County.

â– 

Cla^ store.

Dr. Catellings,'

Prairie

Pontotoc

Peail River

Pascauoula

Mar.di.

Pine Meadow1

Pine Hill,

!

Summit.

'logbed Prairie Flat woods.

Gypseous Prairie

Soil.

Subsoil. 1

Soil. 1

Subsoil. 1

Loam, i

Subsoil.

Underclay. Prairie Soil.

Ridge Soil.

Ma^h Soil.

Soil/ -

Muck.

Soil. i

Soil.;

Subsoil.!

Soil. ; Subsoil.

; Soil.

; Soilâ€”Ha a vy.

Soilâ€”Light.

Soil.

Dnderclay.

!

83.847

83 <Â»<>:;

87 573

79.4-77

75,344

80 788

71 589

68.435

90.572

74.150

70.183

25.225

95.592'

93.257

834 80

89.801

77.981i 76.758! 77.854

93.575

82.558!

67.027

0 519

0.7CO

0.458

0.741

0 511

0 634

0 542!

0.796

1.096

1 C03

0 559 ^

OOOl

0.259

0.485

0.218'

0.261

! 0.5251 0.753

0.254

0.389

0.518

0.082

0 019

0.124

0.243

0.115

0 185

0 280

0.127

0.423

0.375

0.957

0 050

0 (. 65

0X61

0 076'

0.072

0.190

1 0.1C6

0.060

0.023

0.414

0.245

0 189

0.244

0.288

5 921

0.206

1.075

1815

0.178

0 182

0 109

O.OL'3'

0.129

0X78

0 084

0.152

0.424

0.178!

0.082

0.432

5.095

Mjcncsia i

0 479

0 579

0.545

0 880

3.278

1.029

0 771

1.112

1X04

0.743

0.069'

0.180

0.519

0.806

0.352

0.674

0 831

0.175

0.513

1.238

Brown Oxide Manganese â€¢

4.798

0.832

0.205

0 846

0 252

0.159

0.040

0.474:

0 065

0.067

8.358

0 045

0.146

0.158

0 072i

0.095

0.559

0.167

0.111

0.092

0.509

6.282

3.862

3 281

5.685

3.272

4.927

5 419

6.996

2.060

3 850

1.171

0.459

1.251

4 145

2.402

5.456

4.121

5.899'

1.445

3.084

4.344

6 282

7 729

4.842

8 849,

2.823

8 940

13 253

15.895'

3.555

10 643

5.894

0 848

2.856

8.871

3.788!

11.870

10.059

10.302

2.605

7,124

10.75 L

Phosphoric Acid........:

0 008

0 230

0.1C5

O.C.92!

0.143

0.151

0 051

0 282

:

0 188

0.111

0.021

0.080

0.022

0.038

0.043

0.063

0.052

tracers

0.076

Sulphuric Acid........

0.002

0.054

().<j28

trace;

0 060

0.070

0.056

0.085;

;

0.858

0.176

0.347

tracers:

0.024'

0 021!

0.086

0 035

I 0.059

0.032

0.00s

0.058

5.75 L

Caiboire Add

6 729

I

9 02S

1

<

I.OjuS

Organic Matter and Water ,

4.195

2.710

8.073

3 496

1.231

3.239

6.992 J

2.455

8.390

19.726,

66.070

2.277!

2 330

3.117;

3.446

3.201

5.733

3.689

1.333

5.322

2.74U

h

100.089

100.399

100.429

100.038

99.779;

100.393

99 954

100X00

ICO 212

100.212

99 796.

100X00

99.443

99 997.

100.497:

100.202

99 97|

99.163

99.841

. 99.653

99.911,

IOO.COO
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APPENDIX B.

CATALOGUE OF TOMBIGBEE GREEN SAND FOSSILS, BY DR. WM.

SPILLMAN, OF COLUMBUS, MISSISSIPPI.

Anomia tellinoides.

"argentaria.

Ammonites carinatus. n. s.

"t hiatus."

"nodosus."

"angulatus."

JBacuUtes asper.

"compressus.

"arculus.

"labyrinthicus.

*Buccinum. 2 sp.

Cardita

Coprolites.

Dentalium rugosum.

*Exogyra costata.

*Fusus. 3 sp.

* Qryphea mcurva.

*Hamites torquatus.

*" circulus.

Inoeeramus alveatus.

"inflatus.

daris.

n. s.

u

a'

proximus.

biformis.

scalaria.

Sauroc&plialus lanciformis.

OxyrMna Mantelli.

Otodus wppendiculatus.

MicTiodus cretaceous.

Lucina. 3 sp.

Nucula. f

Tuo. *Nucleolites.

"Nautilus orbiculatus. n. s. Tuo.

"Â« angulatus. ""

""Spillmani. ""

*Naticapetrosa.

Ostrea ambigua. ""

* u plumes a.

*" cretacea.

*" falcata.

Pyrula trochwformis.

"2 undetermined species.

Pw very large.

Pecten quinque costatus.

*" membranosus.

Placuna. unknown.

PJioladomya occidentalis*

*Ser;pula. 2 sp.

Tou. *Trigonia tlwracica.

"Tarritella vertebroides.

"Terebratula Harlani.

"jftrafo tibialis. n. s. Tuo.

""calamus. ""

"Wwfa Spillmani. ""

"2 undetermined species.

FOSSIL TEETH.

Corax ajypendiculatus,

Sphyruria.

Lamna.

Ptyclwdus Mortoni.

*Those so marked are common to the Tombigbee Green Sand and the Rotten

Limestone.
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APPENJJIX B. 
CATALOGUE OF TOMBIGBEE GREEN SAND FOSSILS, BY DR. WM. 

SPILLMAN, OF COLUMBUS, MISSISSIPPI. 

Aruimia tellirwides. 
" argentaria • 

.Ammonites carinatus. n. s. Tuo. 
'' lobatus. " " 
" 'ruxlosus. " 11 

" angulatus. 11 11 

Baculites asper. 
" compressus. 
" arcutus. 
" labyrinthic:us. 

* Buccinwra.-2. sp. 
Oarilita-. 
Ooprolites. 
])entalium rugosum. 
* Exogyra costata. 
* Pusus.--3 sp. 
* Gryphea inczm;a. 
* Hamites torquatus. 
* " circulus. 
Inoceramus alveatus. n. s. Tou. 

" iriflatus. " " 
" triangularis. " " 
" proximus. '' " 
" bijormia. " " 
" scalaria. " " 

* " barabei. 

Lucina.-3 sp. 
Nucula. ? 
* Nucleolites. 
Nautilus orbiculatus. n. s. Tuo. 

" angu:tatus. " " 
" Spillmani. " " 

* Natica petrosa. 
Ostrea ambigua. 
* " plumosa. 
* " cretacea. 
* " fakata. 

" 

Pyrula troclu:£formis. 
" 2 undetermined species. 

Pinna--very large. 
Pecten quinque costatus. 
* " membranosus. 
Plac:una.--unknown. 
Pholaamnya occidentalis. 
* Serpula.--2 sp. 
* Trigonia thoracica. 
Purritella vertebroiaes. 
Terebratula Harlani. 
Teredo tibialis. n. s. Tuo. 

" calamus. 11 " 
Voluta Spillrnani. " 

" 2 undetermined species. 

,, 

FOSSIL TEETH. 

Sauroce:pltalus lanciformis. 
Oxydtina Mantelli. 
Otodus appendiculatus. 
Enclwilus cretaceous. 

Oorax appendiculatus. 
Spkyruria.-
Lamna.-
Ptyclwdus Mortoni. 

*Those so marked are common to the Tombigbee Green Sand and the Rotten 
Limestone. 
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APPENDIX 0.

EXPLORATION OF THE HYDRAULIC LIMESTONE DISTRICT 0*

TISHOMINGO COUNTY, BY PROP. W. D. MOORE.

University op Mississippi, July 20,1860.

Dr. E. W. Hilgardâ€”My Bear Sir :â€”According to promise, I left Oxford on

the 11th inst., for Tishomingo County, in order to verify or disprove your conjec-

ture, "thatthe Hydraulic Limestone would be found between Eastportand the

Tennessee line in other localities than those recorded in your field notes. I

reached Red Sulphur Springsâ€”the "point d'appui" on the 12th, and though

very much wearied, spent the remainder of the day, in making myself familiar

with the aspect of the Limestone as it appears there, the form of the hills made

by it, its characteristic vegetation, and its relations to the Orange Sand. I found

the rock, on the road between " Red Sulphur " and the " Big Chalybeate " about

a mile from the former, and at the latter in a solid ledge twenty or thirty feet

thick, which runs along the little branch formed by the spring, for nearly half

a mile. About three hundred yards from the Red Sulphur, due east, a little

stream is crossed by the road; along this stream, to the Tennessee river (nearly

two miles), the rock appears in a continuous ledge, till at Winn's Ferry, it rises

in a cliff to the height of seventy feet; at this point, not more than a quarter

of a mile from the Tennessee River, specimens were taken from the base,

middle and top of the cliff. This examination settled in my mind the general

structure of the hills, along the course to be examined, and as all subsequent

investigations only served to confirm this conclusion I may as well state it at

once, viz: the road from Red Sulphur to Eastport runs along a ridge, the base

of which is the Hydraulic Limestone, overlying which is the angular chert^

itself covered by the ferruginous conglomerate; on this ridge so constructed

the loose sand and pebbles of the Orange Sand have been piled, borne against it

at some points with such violence as to have denuded the ridge of everything

except the Hydraulic Limestone, leaving your "bald hills" covered with their

peculiar vegetation, and at others with such velocity and force as to have passed

over the face of the cliff, forming immense deposits which hide the limestone

entirely; the streams, great or small, cutting through this ridgeâ€”as Yellow

Creek, Indian Creek, the little branch running down to Winn's landing, the one

flowing through Mrs. Brigg's place, and that through Mr. Moore'sâ€”emptying

into the Tennesseeâ€”all expose in their beds and banks the HydraulicLime-

stone. There is no exception to this.

On Friday morning, in company with Mr. Skipwith of N. Orleans, who has

a summer residence near "Red Sulphur," and to whose intelligent kindness I

am greatly indebted, I started to Eastport, his object being, to point out to me a

fine example of a "bald hill" about two miles south-east of the Red Sulphur

Springs, with the characteristic Red Haw, Stonewert and Prickly Pear; it ia

simply the bluff of Yellow Creek, and on both sides of the stream, to its mouth,

there is a continued ledge, of the rock as already observed by you. Crossing

Yellow Creek and passing Billing's Mill about two miles, I found a road run-

ning down to the river (Tennessee) and followed it, descending and passing over

the Orange Sand and loose pebblesâ€”the ferruginous conglomerateâ€”the shat-

tered angular chertâ€”to Billing's Hollow, in which I found a pretty little stream,

running over the limestone for nearly two miles, to the river. I traveled along

the river bottom, clambering over the debris of the cliff and through #11 sorts of

obstructions for nearly two miles further and found the limestone again, in

great force, in the bed of a little stream, flowing through Mrs. Briggs' plantation.

At this point, further progress along the river seeming impossible, I ascended

the ridge once more and went on to Eastport, finding the limestone only once in

a "bald hill," on Mr. Moore's place.

Somewhat discouraged, I determined to go up the river, if compelled to walk;

believing that I had correctly made out the structure of the ridge, and that I
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..t!P P ENJJIX 0. 
EXPLORATION OF THE HYDRAULIC LIMESTONE DISTRICT OJ' 

TISHOMINGO COUNTY, BY PROF. W. D. MOORE. 
UNIVERSITY OF MISSISSIPPI, July 20, 1860. 

DR. E. W. HILGARD-My JJear Sir :-According to promise, lleftOxford on 
the 11th inst., for Tishomingo County, in order to verify or disprove your conjec
ture, "that the Hydraulic Limestone would be found between Eastport and the 
Tennessee line", in other localities than those recorded in your field notes. I 
reached Red Sulphur Springs-the "point d'appui" on the 12th, and though 
very much wearied, spent the remainder of the day, in making myself familiar 
with the aspect of the Limestone as it appears there, the form of the hills made 
by it, its characteristic vegetation, and its relations to the Orange Sand. I found 
the rock, on the road between" Red Sulphur" and the "Big Chalybeate" about 
a mile from the former, and at the latter in a solid ledge twenty or thirty feet 
thick, which runs along the little branch formed by the spring, for nearly hall 
a mile. About three hundred yards from the Red Sulphur, due east, a little 
stream is crossed by the road; along this stream, to the 'J.1ennessee river (nearly 
two miles), the rock appears in a continuous ledge, till at Winn's Ferry, it rises 
in a cliff to the height of seventy feet ; at this point, not more than a quarter 
of a mile from the Tennessee River, specimens were taken from the base, 
middl.e and top of the cliff. This examination settled in my mind the general 
structure of the hills, along the course to be examined, and as all subsequent 
investigations only served to confirm this conclusion I may as well state it at 
once, viz : the road from Red Sulphur to Eastport runs along a ridge, the base 
of which is the Hydraulic Limestone, overlying which is the angular chert, 
itself covered by the ferruginous conglomerate ; on this ridge so constructed 
the loose sand and pebbles of the Orange Sand have been piled, borne against it 
at some points with such violence as to have denuded the ridge of everything 
except the Hydraulic Limestone, leaving your "bald hills" covered with their 
peculiar vegetation, and at others with such velocity and force as to have passed 
over the face of the cliff, forming immense deposits which hide the limestone 
entirely; the streams, great or small, cutting through this ridge-as Yellow 
Creek, Indian Creek, the little branch running down to Wino's la.nding, the one 
flowing through Mrs. Brigg's place, and that through Mr. Moore's-emptying 
into the Tennessee-o.ll e:xpose in their beds and banks the HydraulicLime
stone. 'l'here is no exception to this. 

On Friday morning, in company with Mr. Skipwith of N. Orleans, who has 
a summer residence near "Red Sulphur," and to whose intelligent kindness I 
am greatly indebted, I started to Eastport, his object being, to point out to me a 
fine example of a" bald hill" about two miles south-east of the Red Sulphur 
Springs, with the characteristic Red Haw, Stonewert and Prickly Pear; it ia 
simply the bluff of Yell ow Creek, and on both sides of the stream, to its mouth, 
there is a continued ledge, of the rock as already observed by you. Crossing 
Yellow Creek and passing Billing's Mill about two miles, I found a road run
ning down to the river (Tennessee) and followed it, descending and passing over 
the Orange Sand and loose pebbles-the ferruginous conglomerate-the shat
tered angular chert-to Billing's Hollow, in which I found a pretty little stream, 
running over the limestone for nearly two miles, to the river. I traveled along 
the river bottom, clambering over the debris of the cliff and through .-.u sorts of 
obstructions for nearly two miles further and found the limestone again, ill 
great force, in the bed of a little stream, flowing through Mrs. Briggs' plantation. 
At this point, further progress along the river seeming impossible, I ascended 
the ridge once more and went on to Eastport, finding the limestone only once in 
a "bald hill," on Mr. Moore's place. 

Somewhat discouraged, I determined to go up the river, if compelled to walk, 
believing that I had correctly made out the structure of the ridge, and thaU 
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should certainly find limestone all along the river from Eastport to "Bed Sul-

phur"; fortunately in Eastport I found a guide and a very intelligent and

obliging one, in the person of Mr. Vance, who undertook to show me a path

along the face of the cliff and who fulfilled his engagement Without weari-

some details I give you the result of subsequent explorations, in the following

specifications of localities, on a line along the Tennessee River from Eastport to

Winn's Landing. The limestone forms a continuous cliff from Eastport to the

limit of Mr. R. W. Brice's land

% mile through Mr. J. Hill's land;

%" " Mr. J. Welsh's"

%" " Mr. Dan. Dexter's"

%" " Mr. Wm. Clement's land;

1" " Dr. Cochrane's land;

1" " Mrs. Brigg's land;

"" Mr. Moore's land;

%" ?Â« Mr. Busby's land;

jÂ£" " Mr. J. Mar's land;

ibr the next three miles the limestone is covered by fallen chert, conglomerate

and pebbles of the Orange Sand, but can no doubt be easily reached and worked

â€”for the succeeding two miles, to Winn's Landing it appears repeatedly/

You have, therefore, a complete verification of your conjecture that the

limestone would be found between Eastport and "Red Snlphur." I need not

enlarge upon the importance to the immediate district, and to the whole State

Of such an immense deposit of Hydraulic Limestone, sufficient to supply the

whole valley of the Mississippi with cement, for generations to come, which can

be easily worked, and from its vicinity to the Tennessee River, easily transported

to every part of the South and South-west,

Truly yours,

W. D. MOORE.
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should certainly find limestone all along the river from Eastport to "Red Sul
phur"; fortunately in Eastport I found a guide and a very intelligent and 
obliging one, in the person of Mr. Vance, who undertook to show me a path 
along the face of the cliff and who fulfilled his engagement. Without weari
some details I give you the result of subsequent explorations, in the following 
specificatimas of localities, on a line along the Tennessee River from Eastport to 
Winn's Landing. The limestone forms a continuous cliff from Eastport to the 
limit of Mr. R. W. Brice's land 

~mile through Mr. J. Hill's land; · 
~ " " Mr. J. Welsh's " 
~ " " Mr. Dan. Dexter's " 
~ 11 " Mr. Wm. Clement's land; 
1 11 " Dr. Cochrane's land ; 
1 " 41 Mrs. Brigg's land; 
~ " " Mr. Moore's land ; 
~ 1' " Mr. Busby's land ; 
7.£ " " Mr. J. Mar's land ; 

fur the next three miles the limestone is covered by fallen chert, conglomerate 
and pebbles of the Orange Sand, but can no doubt be easily reached and worked 
-for the succeeding two miles, to Winn's Landing it appears repeatedly.: 

You have, therefore, a complete verification of your conjecture that the 
limestone would. be found between Eastport and "Red Snlphur." I need not 
enlarge upon the importance to the immediate district, and to the whole State 
of such an immense deposit of Hydraulic Limestone, sufficient to supply the 
whole valley of the Mississippi with cement, for generations to come, which can 
be easily worked, and from its vicinity to the Tennessee River, easily transported 
to every part of the South and South-west. 

Truly yours, 

Df g ftf zed by 
UNIVERSITY OF MICHIG N 

W. D. MOORE. 
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ERRATA.

The reader is requested to correct the following additional errata.

Page 76, middle of page, between "northeastward" and "farther" insert a comma.

"188, beginning of 1[316, place the semicolon after "Sodium," the comma

after'"Glauber's Salt."

"227, end of 1T432, after "guano" insert a parenthesis.

"245, end of IF 501, for "anghow," read "anyhow."

"265, second reference in If556, should be to ^629.

"277, end of ^573, reference should be to IT619, instead of 11*96.

"283, tenth line from above, for "leveling" read "leveeing."

"287, twelfth line from below, for "dust" read "crust."

"289, second line from below, for "length" read "height."

"294, second line of IT627, for "yellow lands" read "yellow loam lands.,,

"294, third line from below, for "muck" read "much."

"295, middlle of page, for "subsoil fields" read "subsoiled fields."

"312, middle of page, for "Dr. Stalehane's" read "Dr. Stateham's."

"313, tenth line of H675, for "bluff" read "buff."

"317, first line of 1T687, for "Upland Soil" read "Uplaisd Subsoil Â»

"324, fourth line from above, for "specimens" read "species."

"328, second line of 1J716, for "unfrequently" read "frequently."

"332, middle of page, a new paragraph begins at No. 298.

"333, eleventh line of ff727, for "this" read "these."

"334, eighteenth line from below, for "effervescing" read "efflorescing."

"335, seventh line from below, for "visible" read "variable."

"340, ff., for "Hatehushe" read "Hatchushe."

"341, sixteenth line from below, for "occupying" read "accompanying."

"343, middle of page, for "Arehusa" read Archusa.

"348, 356, for "P. rigida" read "P. mitis." ,

"349, first line of last paragraph, for "Brown Ledge" read "Broom Sedge."

"551, first line of the analysis, for "889" read "89."

"353, thirteenth line from below, for "Pig Woods" read "Piny Woods."

"353, 1T775, for "Bowie" read "Bouie.

"353, H776, for "Bowie White Sand" read "Bouie and White Sand."

"356, ninth line from above, for "Tallahala" read "Tallahoma."

"364, fourth line from above, for "S. W. Cato" read "S. W. of Cato."

"364, seventh line from end of ^802, for "Neglan's" read "Neylan's"

"366, fourth line from above, for "McCaun's" read "McCann's." *

"366, middle of page, for "(P. mitis)" read "(P. ?)"

"372, fifth line of 1[829, for "least" read "best."

"373, thirteenth line from below, for "pressure" read "presence."

"374, middle of page, for "waste" read "coast."

"380, second line from below, for "transition" read "transformation."

"381, first line above, the word Mil should be quoted, thus, "kill."

"381, sixteenth line from below, after "not" add "accessible."

"382, seventh line from above for "30" read "300."

"S85, third line of 1867, for "compost" read "compact."
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ERRATA. 

The reader is requested to correct the following additional errata.. 

Page 76, middle of page, between "northeastward" and "further'' insert acomm&. 
" 188, beginning of ~316, place the semicolon after "Sodium," the comma 

after."Glauber's Salt." 
11 ~27, end of ~432, after "guano" i,nsert a parenthesis. 
" 245, end of ~501, for "anghow," read "anyhow." 
" 265, second reference in '1!"556, should be to 'lf629. 
" 277, end of ~573, reference should be to ~619, instead of ~96. 
H 283, tenth line from above, for "leveling" read "leveeing." 
" 287, twelfth line from below, for "dust" read "crust." 
" 289, second line from below, for ':length" read "height." 
" 294, second line of ~627, for "yellow lands" read "yellow loam Iane.s." 
11 294, third line from below, for "muck" read "much." 
" 295, middlle of page, for "subsoil fields" read "subsoiled fields." 
" 312, middle of page, for "Dr. Stalehg.ne's" read "Dr. Stateham's." 
u 313, tenth line of ~675, for "bluff" read ubuff." 
11 317, first line of '687, for "UPLAND Son!' read "UPLAND SUBSOIL." 
" 324, fourth line from above, for "specimens" read "species." 
" 328, second line of ,-716, for "unfrequently" read "frequently." 
" 332, middle of page, a new par~OTa.ph begins at No. 298. 
11 333, eleventh line of ~727, for "this" read "these." 
" 334, eighteenth line from below, for "effervescing" read "effiorescing." 
" 335, seventh line from below, for "visible" read "variable." 
" 340, ff., for "Hatehushe" read "Hatchushe." 
" 341, sixteenth line from below, for "occupying" read "accompanying." 
" 343, middle of page, for "Arehusa" read Archusa. 
" 348, 356, for "P. rigida" read "P. mitis." -.,;. 
" 349, :first line of last paragraph, for "Brown Ledge" read 11Broom S~dge." 
" 551, :first line of the analysis, for "889" read "89." 
u 353, thirteenth line from below, for "Pig Woods" read "Piny Woods.'• 
" 353, OU775, for "Bowie" read "Bouie. 
" 353, OU776, for "Bowie White Sand" read "Bouie and White Sand." 
" 356, ninth line from above, for "Tallahala" read "Tallahoma.'' 
" 364, fourth line from above, for "S. W. Cato" read "S. W. of Cato.'' 
" 364, seventh line from end of ,-802, for "Neglan's" read "Ney!an's" 
11 366, fourth line from above, for "McOaun's" read "McCann's.'' 
" 366, middle of page, for "(P. mitis)" read "(P. -- ?)" 
" 372, :fifth line of ~829, for "least" read "best." 
" 373, thirteenth line from below, for 11pressure" read "presence.'' 
11 37 4, middle of page, for "waste" read "coast.'' 
11 380, second line from below, for "transition" read "transformation." 
11 381, :first line above, the word kill should be quoted, thus, "kill." 
" 381, sixteenth line from below, after "not" add "accessible." 
11 382, seventh line from above for "30'' read "300.'' 
" 885, t\lird line of '1867, for "compost" read "compact." 
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