Mississippi
State Geological Survey

William Clitford Morse

Director

Bulletin No. 22-A

A SUPPLEMENTARY REPORT ON BENTONITE IN MISSISSIPPI
By Hugh McD. Morse

University, Mississippi
1934



Corrections: - |
Page 6 = 13th line from bottom, for one & half miles, read one & ome-~half miler
Page 8 - In analysis for Feric and Ferous, read Ferric and Ferrous
Page 9 - 6th, 24th, 32nd Tines from the top, for concoidal read conchoidal
Page 16 - 18 th line from top, read have for has
Page 20 - 10th line for concoidal, read conchoidal
Page 23 - Plate 1, 3rd from top, for Pliestocene, read Pleistocene




Mississippa

State Geological Survey

William Clifford Morse

Director

Bulletin No. 22=-A

A SUPPLEMENTARY REPORT ON BENTONITE IN MISSISSIPPI
By Hugh McD. Morse

University, Mississippi

1934



TABLE OF CONTENTS

AbStract eeosecsessccsosssscsscsssncsnascsssnsscsosnsns
INtroduction sesessesscsssssasnsssvsssssssssnnssosanses
Acknowledgement esseesssscscscscecssecsessstsssnssnsssssss
General GEOlOZY eesescesecscsosccssscnscssosnssssssassss
Occurence of bentonite in MississSippli sseecevessssenasns
Geology of Prentiss COUNLY eseescssscscsccscccssnonsseas
Cretaceous FOILAtiON sseecsvscccocssacesessocscscsnsnns
TUSCELOOEE pessssssenssssassscsasssssssssssbonssssams
Butaw ssosssscnsssasssssssstrsssapssssbonsssnesssosnes
Selma Chalk sesssvsassssssesssssesssssssssnesssssasee
Ripley ©+ 008 G0000 0009080000000 000C0000CC0OCOCCCEOCRDOEOOODORE
Buntonite essssssnssssssscsccncssssvosnssessosssosess
Caemical analySiS eseseasscosscssocssssssssssssoasose
Itawamba COUNTY sscecccssssssencssossssssssssassscsasssss
Tlppah Coul'l'ty 900000080000 00000508060006000000000¢0088000060
'JI‘tiaI‘y POEMiticn safdassndsssnésssasisssatstheseesess
Midway GIOUD ecsceseesssccbossstscssccssssncnsonnsase
Clayton FOIrmation ececesssncsessscosssvossacsssssss
Porters CTreeK esesescesscoccscscsccssscscscssscsncnannnse
Tippah sandsStONe eseecescscccssssscoceacassvscnsosans
Chemical analysis of Porters Creek seescssssccsecscssnse
Smith, Jasper, and Wayne Counties sseeetescscccssencess
Claiborne = EoCeNne GTOUP eevessssssssccsssvenasscssssscs
Lisbon Formation, Wautubbee maT]l esesscssssscccescssns
Cockerfield FormatiOn escesesecssccscsosvacsssccnsansse
Jackson = BOCENe GrOUD essssssonsssssssscsscsscssscsscse
Moodys Branch rerl eecesescesscsvecossosscsascsnvsscs
YaZ00 ClaY eescecesscscscsesansccsoscscstosennsossssbose
Oliogocene -~ Vicksburg GIOUD secscsesccsobossascsnssose
ReA ‘BLULE sessonessasdssncisvnissassposssessispadbivees
Forest HILY dacsssssnnhssenassmnhsnossnmssod s sopomivess
Mearianna 1Imestolle sesecevsssssvnsssnssspanbenssssnssss
Glendon limestone - Byram Marl esccosccccscseseasscsos
Miocene SeriCS eesccoscscasssstonspsossscsssescscbaoson
Catahoula SandsStONe ceesssesscsscsscscsssvsoncsacsnse
Hattiesburg Clay G000 ¥ovesoBéobboedoenonobonses0Bese
Poscagoula CLOY seeceesetsoncsssscnccaossosoensoncncss
Pliocene -~ Citronelle FOrnatiol sessesscssscsssscccccce
Smith County bentonite ssececssscsssscsccscsccsscscsscncnes
Jasper County bentonite seeesesscscseccacsssssvccccsncoe
Weyne County bentonite sissececscsccasssssccsvosessncsse
Uses ~nd Suggested Uses of bentonite eceescessscscscesss
Chemical analysis of Mississippi bentonites, Others ...

COI’lClUSiOl’lS P e 060000 C000LOO0COEOEORRDBONORLILOINROLIOOEOEOSIOIOGIOLOGOOPRADEERD

PAGE
Frontal

OCOTI~TITIIITOOUp PP IAW DV

el el el el vl ol ol vl ol = ol = =
POV RP VDV DV HHHO DO 20

15
15
16
115
20



LIST OF ILLUSTRATIONS.

PLATE PLGE
L Geologicnl Division in Mississippil eee ecesecssessssboces 23
11 Mep showing Geologicol Division in Miss issippl eeeessse R4
111 Mop showing bentonite debosits o Monroﬁ County pacases 8D
?¥ Drawing showing relation of 2 beatonite teds in cliff

on Panther Creek, Monrce COUNLY sessssecssevssssobocsce 26
v Mop showing locaticn of bentonite mine in Prentiss

County, MiSSlSSlppl Gesssebossscnsedbesses vasancnss00bb 27
V1l Drawing of bentonite mine 55 riiles southeact of

Booneville, Prentiss County, Mississippi eeseecesscecss 28
V1l Drawing of bleaching clay mine 4 miles west of

Ripley, Tippah County, Mississippi stieansas sasdntasdia - BO
V11l Map showing bentonite deposits in Smith County'.....;.. 30
1X Drawing showing bentonite deposit in gulley b7

rocd on property of Mr. Jrmes, Smith County e.eesesests Sl
X Drowing showing deposit of bentonite in gulley

200 yards west of . Husbands' house, Smith Conty eeee 32



£

ABSTRACT

4 BRIEF DISCUSSION OF TiE CRETACEQUS AND ITS SUBDIVISIONS,
THE EOCENE AND 4 PORTION OF ITS SUBDIVISIONS, THE OLIGOCENE

LND ITS SUBDIVISIONS AS THE BENTONITE BEDS ARE RELATED TO THEM.
DET:ILED SECTIONS SHOWING THICKNESS OF BENTONITE /ND AMOUNT

OF QVERBURDEN. £ BRIEF DISCUSSION OF THE MIOCENE .ND PLIOCENE
FORMATIONS. A COMP..R.TIVE CHEMIC.L ANALYSIS, CONCLUSIONS LND

4 SERIES OF MiPS ..ND DR.WINGS SHOWING BENTONITE DEPOSITS IN

MISSISSIFPI.
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INTRODUCTION

This publication is one of a series of brief reports designed
by the late Dr. E. N. Lowe, former Director of the State Geological
Survey, to cover recent developments in investigation of the various
metallic and non-metallic minerals of Mississippi. Of these brief re-
ports Bulletin No.22, "Bentonite in Mississippi®, by Ralph E. Grim,
issued in 1928, was the first, and was merely a preliminary report,the
investigations into the deposits of bentonite in the State not having
been completed at that time. Therefore, in 1932, the writer was in-
structed by Dr. Lowe to carry on further study of the bentonite depos-
its of the State and compile a short report giving the reéesults of his
findings. A full exhaustive and detailed report was desired, but lack
of funds for the field work prevented the carrying out of this plan,
and only recently has it been found possible to carry on some furtler
study of these deposits, with the results set forth in this brief re-
port, to which has been added some slight description of occurrences
of bentonite in other states, with geologic and geographic features of
these occurrences; also & list of kaown and su gested uses for benfon-
i3, . with 2 bibliogrephy of the subject.

Bentonite, as defined by Ladoo, l/ is a clay-like mineral or
group of minerals consisting essentially of hydrous aluminum silicates,
usually conteining from 5 to 10% of alkalies or alkaline earth oxides.
It is usually characterized by fine grain, high water content, high
absorptive properties, and high plasticity. Some investigators speak
of bentonite as "montmorillonite of beidellite™ g/. Within the past few
years interest in bentonite has greatly increased, largely because of
the various investigations and experiments which have developed new
and important uses for this mineral in industry.

The name YBentonite™ was given to this type of clay from its
occurrence in the Fort Benton formation of the Rock Creek district of
Wyoming g/. The uses of bentonite are principally governed by the phy-
sical rather than by the chemical properties of the material. The earlier
uses and production of bentonite were small. From 1888 to 1898 product-
ion in this country averaged about 60 tons per year, valued at about
$25 per ton f.o.b. cars. The price was soon reduced about {5 per ton,as
production increased. In September, 1926,the R.T.Vanderbilt Co.4/,in a

1/ Ladoo, Raymond B., Non-Metallic Minerals, p. 91

g/ Ross, C. S.,and Shannon, E. V.,The Minerals of Bentonite and related
Clays, and their physical properties; Jour.of Am.Ceramic Soc.,
Vol.9, pp. 77-79. 1926

§/ Knight, W. C., Mineral Soap, Engr.& Min. Jour.,Vol.63,p. 600. 1897

4/ Devis, C. W.,and Vacher, H. C., Bentonite: Its properties, mining, &c.
Technical Paper 438, Bureau of Mines, p. 2. 1928



report stated that bentonite ground to minus 100-mesh was offered f.o.b.
cars in bags at Chicago for prices ranging between $40 and $50 per ton,

and that crude bentonite with 12 to 30 per cent of moisture content was of-
fered f.osbs cars at point of origin for $4.50 to $10.00 per ton.
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General Geology

Bentonite deposits occur mainly in the Tertiary and to a lesser
degree in the Mesozoic and Paleozoic rocks. Deposits have been reported
in many localitics in the United States, and also in Mexico, Canada,
France and China.

Some geologists regard bentonite as an alteration of volcanic ash;
but this view is not universally accepted. The general theory is that
bentonite is formed during oxplosion of volconoes and is distributed by
air currents in contact with corrosive gasos_g/, causing & repid disin-
togration of the partieles as the ash fell into shallow water.

Wyoming. The bentonite of Wyoming occurs in the Benton formation
of Cretaceous age, and it is from this formation that it takes its name.
The Wyoming bentonite is considered the standard type for the study of all
other bentonites. The most important beds are found inuthe Laramie and
Big Horn basins. The beds vary in thickness from a few inches to more
than 5 feet, usually overlain and underlain by a dark colored shale. The
commercial deposits usually have only a foot or so of overburdening
weathered material and very scanty vegetation, so that little stripping

e S R

§/ Alexander, J., Bentonite; Colloid Symposium Monograph, Vol. 2,
pp. 99-105, 1925.



is required. Open pit mining is used, with the clays loaded into wagons
either by hand or with shovel, and hauled to the railroad, where it is
dumped into box gars.

Other States. - Deposits of bentonite have been reported from Cal-
ifornia, South Dakota, Montana, Uteh, Arizona, Nevada, New Mexico, Idaho,
Tennessee, Kentucky, Arkansas, Alsbama, Oklahoma, Texas, and Alaska

BENTONITE IN MISSISSIPPI

Occurrence, Extent, and Classification. - Bulletin No.22, a report
on "Bentonite in Mississippi', by Ralph E. Grim, was issued in 1928 by the
Mississippi Geological Survey as a preliminary report on tle investiga-
tions which had been made at that time. This bulletin is now entirely out
of print, only one copy remaining in the files of the Survey. The essential
parts of this report will be used, however, in the preparation of this later
bulletin on the same subject, with the addition of more recent findings, as
a supplementary report.

Bentonite occurs in several counties of Mississippi, but so far, is
mined only in Prentiss County, in the northeastern part of the state.
Other deposits have been found in Monroe, Tippah, Itawamba, Rankin, Smith,
Jasper and Wayne counties.

Geology of Prentiss County

Location. - Prentiss County is in the northeastern part of the state,
with the seat of government at Booneville. About five miles southeast of
Booneville lies the bentonite pit, on a graveled highway leading to Belmont
in Tishomingo County. The Mobile and Ohio Railroad runs through Booneville,
where the bentonite from the mine is loaded into box cars from a platform.
Good highways make this pit accessible in all weathers throughout the year.

Topography and Geology. - The area for the most part is a flat-
lying region, with the bentonite deposits in the low hills to the east of
the flat region. These hills are principally erosional remmants of higher
land messes. The streams of the region are small, and the drainage is to
the south into the East Fork of Tombigbee River. Booneville has an eleva-
tion at the Mobile and Ohio Railroad station of 509 feet. The hills to
the east have a maximum relief of 570 feet (barometcr).

The Cretaccous formation in Prontiss County. = The beds of the Cre«u
taceous are all present in Prentiss County. The following information as
to these beds is teken from Lowe.Q/. These beds are:

g/ Lowe, E. N., Geology and Mineral Resources of Mississippi; liiss.Geol.
Survey Bull. No.20, pp. 47=55. 1925.
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Tuscaloosa formation
Eutaw formation
Sclme Chnlk formation
Ripley formetion

The Tuscaloosa Formation. This formation reccives its name
from Tuscaloosa, in Alabame, which is the type locality. It
rcsts unconformably on top of the eroded hard Poleozoic rocks
and is in turn overlnin conformably by the Eutaw. Thc beds of
the Tuscaloosa consist in their lower part of dork gray and
brown lignitic clays and lignite. Above the cley beds are found
interstratified beds of looscly consolidated sands of variegated
colors, loose, coarse, and somctimes cross-bedded. With these
sands are found clay lenses and froquently irregular clay bcdse.
Associated with the sands of the Tuscaloosa are immense deposits
of chert gravel, which are characteristic of the Tusceloosa. The
thickness of the beds of this formation varics from 270 féct at
Corinth, in Alcorn County, to 1000 feet in Alcbcma.

The BEutaw Formation. The Butaw overlies the Tuscaloosa con=-
formably, ond it is overlein conformably by the Selma Chalk.
The nome is derived from the typclocality in Alaboma. The basal
portion of the Eutaw is mode up of varicgated micaccous sands
of red, yellow, blue, and other colors. The beds are loosely
consolidated, cross-bodded and lenticular. The upper beds are
characterized by green glouconitic sand and marl, highly fossil-
iferous, the large exogyra ponderosa, and the coiled shells of
the Ammonite group bcing the most commonly found in these beds.

The Selma Chalk Formation. These beds receive their name
from the type locality at Sclma, Alabema. This formation is of
merine origin, and is the most extensive of the Cretaceous
formations in this Stote; it is underlain conformably by the
Eutaw, and overloin conformably by the Ripley. The basal por-
tion of the formation is made up of calcareous sands which grade
into a chalky white limestone, very massive, with a thickness
varying from 350 feet near the Tennessee line to at least 1000
feet farther south in Mississippi. The upper portion is charac-
terized by a sandy limestone contoining many fossils, as ostree,
exogyro, gryphea, radiolites, shark teeth, and bones of other
onimals., :

The Ripley Formation. This is the upper division of the Upper
Cretacecous in Mississippi, ond receives its name from the type
locality ot Ripley, in Tippah County, Mississippi. The formation
is mande up principally of sendstone, limecstone, green glauconitic
sands and marls, The Owl Creek marl, o blue sandy marl, highly
fosgiliferous, is the most characteristic member of the Ripley.
The most abundant fossils arc the shells, the ostrece, exogyra,
baculites, scaphites, and shark tceth. The Owl Crcek beds are 3
miles northeast of Ripley, and arc noted collecting grounds.

The above is not an exccet quotation, but is merecly & brief summary of
Dr. Lowc's discussion of the Cretaccous formotions in Mississippi, as given
in his bulletin mentioned in Note 6.
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Bentonite in Prentiss County

Location. The bentonite pit opened by Mr. W. A. Williams several
years ago is five miles southeast of Booneville, on the gravelled high-
way leading to Belmont, Tishomingo County, placing it within easy reach
of the Mobile and Ohio Railroad, which passes through Booneville. Test
pits made in the area show about 10 acres underlain by bentonite with an
average thickness of 36 inches. Mr. Williams states that the overburden
averages about 12 feet. This deposit has been found mostly on land of
Mr. S. M. Wroten. The bed occurs in the upper Eutaw formation which caps
the surrounding hills in sections 36 - 5 - 7S, and 31 - 5 - 88,

A detailed section of the Eutaw formation in Bentonite pit 200
yards southeast of drying shed in Prentiss County.

Feet Inches
SOl "COVEILNE s vissssus 6 obebuderi s S 2 0
Sand, micaceous; blue, gray, fossiliferous... 10 0
Bentonite, yellow, iron-stain streaks ccisees 3 0
phiale, blus, Safly ssessdsvsecsssbysssnrisnocn 00 6
Shale, brown, nonfossiliferous seesesssecsas 4 0
19 6

The overburdening soil is removed by steam shovel and is dumped
down into the gullies. The mining of the beds was started on the outside
so there was no reworking of the overburdening soil, as it is always be-
hind the shovel. After the stecam shovel has stripped off about an acre
of soil the shovel is used in filling the wagons which carry the wet ben-
tonite to the drying sheds where it is dumped out onto a latticed floor.
As the bentonite dries it is dropped to a lower floor, where it is shov-
eled into trucks by hand, hauled 5 miles to the platform along the tracks
of the Mobile and Ohio Railroad, and dumped into box cars. Several
methods of drying have been tried, but none has proved very succcssful for
cheap and rapid drying.

Plates showing pictures of bentonite pit, drying shed, dried benton-
ite, and pit after bentonite has been removed, are given at the back of
this report.

Other deposits of bentonite arc found in Prentiss.County in the fol-
lowing sections. Their thickness, however, has not yct been dectermined:

Scction Twp . Range
w%&, g 22 8s 4E
E5, NEg 21 8s 9E
11 7S 6E

Structural. The strike of the beds is approximately north and
south, with a west dip of about 30 ‘feet to the mile. The Cretaceous
beds overlie the Paleozoic formation unconformably; however, there does
not appear to be on the surface any folding or faulting which would re-
flect structural conditions in these beds.



Bentonite in Monroe County

This area is ontirely made up of Upper Cretaccous formations, such zs
previously described in Prentiss County. Two distinet beds of bentonite
arc found in this section with thicknesses of from 4 to 7 fect. z/

A detailed section showing relation of the two bentonite beds in
NE+ Sec.26, Twp.l5S, R7E.

Feet Inches

Soil ® 2 09 8 006 00 060 P S0 08 e 00000 e 5 o
Bettonite sessscsssesessirvis S L
Sand, gray, limy, micaceous... 35 0
Bentonite escccececccosacsnse R
59 i

Chemical Analysis of Monroe County bentonite. By W. F. Hand,
State Chemist, State College, Miss.

Pilice (Bilg) sessrssvenivesnsiscs Blebld
Slnmdne (A1005) scassnsesansnsosss Sl
Peuric oxido (HegDB) ssasssssssnns 72740
Volabile matber sssessscevnssssons LdaBad

99.15%

Bentonite in Itawamba County

The Upper Cretaccous formations arc all reprcsented in this county.
Bentonite deposits have, however, been found only in small thin beds, but
a more thorough search may reveal commercial deposits having only a small
amount of overburden.

A bed of bentonite is known to exist about six miles north and one &
half miles west of the Smithville-Fulton road in this county near White
Springs, in Sec¢. 8 - 11 ~ 9, and clso in Section 9.

A detailed section showing relation of two bentonitc beds
in Itawambs County mecsurcd from the base of eliff to
the top of hill in Scc.8, Twp.llS, R9E.

Fect Inches

Soil R S R e Y <k 6
Sand, red, with thin layers of

cla FEBsEEAREEE v REA S EEOD 40
EehBomiho ssssservsissvesessact 3
Sond, uifsecloped Ssscissoncss 0
BeRGOn1se, YOllOW gesesasssnes e
Shele, gray, nonfossiliferous.. 5

95

i O @ O

Z/ Grim, R. E.,Bentonite in Mississippi, Miss.Geol.Survey Bull. No.22,
Ps8, 1928.



Other deposits have becen reported in this area, but werc not exam-
ined. The general characteristics of this area will be discussed later
in this ‘report.

Bentonitic Material in the Porters Creek clay in Tippah County

- The formations in Tippah Countykgbnsist of the Uppcfgbrétaceoﬂé
and the Upper Tertiary. The Upper Cretaceous formations having becn
described elsewherc in this report will not be discusscd hore.

Toertiary Formotions:

A full description of the Tertiary formations in Mississippi will
not be given in this connecetion, only those beds that oceur in Tippeah
County will bec mentioned.

The Midway Group. This group represcents the oldest Tertiary form-
ations, which ovecrlic the Uppor Crcotaccous formations unconformebly. The
following are the divisions of the Midway Group:

Clayton formetion
Porters Creck formation
Tippah Sandstonc
~Clayton formation. The beds of this formation take their name from the
“type loecality at Clayton, Alcbama. The Clayton formation overlies the
Ripley unconformebly, and is overlein by the Porters Creek. In the basal
portion is a semi-crystalline limestone yellowish in color, which weath-
ers into irregular slabs and rough surfacc. It contains abundant fossils,
the most common of which is Turritcella rortoni, a conienl spircl univelve.
The thicknoss of this limecstone verics from 15 to 25 feet. The upper
beds of the formation consist of grecnish-groy, glauconitic marl contain-
ing many fossils, which weathers to a yellowish-rcd samd. The totel
thickness of the Clayton is about 60 fcet.

Porters Creek Formation. These beds toke their nome from the type loecanl-
ity at Porters Crecek, Hardeman County, Tenncssee. "Flatwoods" was the
nome given it by Hilgard, end which is still uscd to some extent. This
formation consists principally of dark gray clay; weathers to yellowish
white; shows no distinet stratificcotion; is nonfossiliferocus; on break-
ing shows rounded nodular masscs; pe:ls like an onion; holds moisture,
and forms a dense cold, wet,clay soil, difficult to cultivate in wet
seasons. The topography, os the name suggests, is in generel level, low
and flat, though hills of considerable: elevation occur in its arcss. The
total thickness is about 150 feets.

Tippah Sandstone. These beds teke their nome from the type locality in
Tippah County, wherc they make prominent hills woest of the Flatwoods.
They overlic the Porters Creek, ond arc in tyrn,.overlain by the Wilcox.
The beds consist of a scrics of fossilifcrous sands scparated by thin
elay mombers. The total thicknecss is about 100 feet.

7



Tippah County Bentonitc. The Porters Creck formrtion of Tippeh
County conteins beds of cley which have the genorol charrnctoristics of
bentonitc such as that from the type locality in Wyoming. The follow=-
ing analyses arc given by Burchard:g/

Analyses of Porters Crcek Cloy from Mississippi, eand of Bentonite
in Wyoriing :

T ] '

H } b

oS NS

T 7 ¥
S0Aen. (BBOBY «vvsrerveesneniniviisssangblnbt J0EREE &
Alumina (AlpOB) secsssscscsesesnssscsssntlBebb §12.63 !
Hopie Oxlde (Feg08) ssssssssrsnnisssnssns) Dald * B !
Boroun DEide 1F60) sssvssvsnsrssnsnsnsanstlONS  Loeruedl
Tibasinn Bloxiae (Ti05) seesssarssssssasnt 1:00 Lasans s
Monganous Oxide (MnO) ceereererciinesees s ITROCE 1oeuan :
Vaanesinnn Ouide (M) saas savwsinsonsssst Larb ¢ Ss) ¥
Gniaime Oxife  (0n0) csvsssosssvaprensnsny 0pBl g 4518 3
Sodiun Oxide (Nag0) R A AT RIE SR 5
Potosstun Oxide (Kp0] esesesasvusnsssveon] sane § BeB5 §
Sulpbnir Trioxide [S05) ssssssvssessrensond sses § 158 ]
idetime (B0} sccverssssrssnnnssrscss) 5gbB § sass
Water (Hg0 - ) seeressssaatisaieneeaenas! 6,18 : BaBl I
Carbon Dioxide (COp) eeseessseccasecanssst Nome tNone |}

197452 ! 99,71}

| | :

A, Porters Creek cloy, Blue Mouantcein, Miss. J.G.Foirchild,
U.S.Geol.Survey, cnalyst.

B. Bentonite from Newenstle, Wyo. U.S.Geol.Survey Bull.285,
pe446, 1906. |

he writer found the location from which the above mentioned spec-
imen was tcken in Tippeh County to be one mile northwest of Blue Mount-
ain, Sec. 36 - 3 - 2, near an abandoned graveyard, The bottom of the
ravine was filled to some cxtecunt by slump; 2 fecot of a seam could ke
measurcd .

On the old rogd “between Ripley ond New Albeny, about 3 miles south
of Ripley, is & clay bed having conébidal frecture, fine texturc, thick-
ness of 2 feet, nonfossilifeorous, unstratifiocd.

West of Ripley about four miles is located o bloackisy elay g4,
from whieh the clay is teken by the open pit rcthow, the clay being

8/ Burchard, E. F.,Bruxitc in Northcastcrn Miss., U.S.Goeol.Survey
T Bull, 750-G, p.l09, 1925,



locatcd in the side of a hill zbove the surrounding lowland mokes it very
aecessiblc.

The elay is of stecl-gray color, very fine texture, nodular, the
nodules boing cbout 8 inchos in length, 3 to 5 inéhes in thickness, and
6 inchos in width, iroa stain making up the outlinc of the nodulcess (Soo
Ploto Noe? )« Tho elay has o conébidal freeture on drying, with tracos
of mica on the inside. On placing picccs in watcr no discoloration is
noted, and it will not stay suspended in wator for any length of time.
The mrterial scoms to have all fthe propertias nocessary for clarifying
oils. An analysis of this clay has been nede, but the writer does not
have it at hand ot tho prosont timo. The silicc. content is knovn to be
very high.

There hove been threce openings made at about 150 feet aprrt clong
the sidec of a cliff with an anglec of about 65 dogrses. This cliff extends
up o branch for about one-fourth of o mile, and thc eley is exposcd all
the way; it has also been traced for onc-half of a milc in the opposite
dircction. The cliff has a northeast-southwest trend.

A dotailed scetion of lst opening in bleaching elay mine, 4 miles
west of Riploy, measurcd from road to top of hill in

Fcet

Soil B VIR ECEERTR S G5 0E DSV FEB PRI S BERSASEEELS i

Clay, ycllowish in color, NOAULET eeeeesccsorsoscne 5!

Cloy, stecl-groy, fine texture, nodular, congpidal

PRROBUNG  ssssspassssassnes sbaes beReaeasdesssE A0
Sond, yellowish in color, contcins some eley, & con-

sidercblc ariount Of iXON esececssccsscccssons 2
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A dotailed scction of the 2nd opcning of the samc nine

Feot
Sedl SESR BRI EHVFTTERG T TGS TSR s BT e h S eeR 1
Clay, yecllowish in color, nodulal sseecssccccscss 5]
Clay, stcel-grcy, finc texture, nonfossilifcrous,
nodular, congoidal fractul® eecesccvecccnse 50
Sand, yellowish in eolor, iron stain, contains
SONO BEAY scisaissanbesulesBasEER LA RoR S 3

o9

he 3rd opening has about the sanec detailed scction as shown
in the 2nd opcning.

Smith, Jasper,and Wayne Counties

Location: - Smith and Jasper counties lie in the southeast-central
part of the state. Wayne County makes up a part of the eastern border
between Mississippi and Alabama. These three counties are underlain by
rocks whose age ranges from Claiborne-Eocene to Pligeene. Alluvial



deposits are found along the stream courses. Good exposures of these form-
ations are to be seen along the major streams in this area, such as: the
Chickasawhay River, *Bucatunna Creek, Patton Creek, Horton Creek Oakahay
Creek, Tallahala Creck and East Tallahgl( Creck.

Topograephy: - Thesec COuntloS for the most part are flat-lying. The
hills and velleys have been mnde in this sceetion mainly by strecam crosion.
Gravel and sand clay roads arc found in all parts of the arca. The gravel
roads are exccllcent all-wecather roads. The Mobile and Ohio, Gulf and Ship
Island, Gulf, Mobile and Northorn, and the Ncw Orlecans and North Eastern,
railroads arc the common carricrs of this scetion.

Claiborne-Eocenc Group

Lisbon Formation; Wautubbee Marls: - Only thc uppermost member of the
Lisbon formation of Claibornec age is represented in this area. This member
is the Wautubbee Marl, which takes its name from the type locality ncar
Woeutubboe station on the Northesstern Railroad, in a deep cut bencath the
highway bridge on Highway No.ll, in Clarke County. A large part of this
formation is made up of grayish glauconitic fossiliferous marl. One charac-
teristic fossil is the large saddlce-shaped oystor, Ostrca sallacformis.
Thickness of this formntion is approximately 40 to 50 feet.

Cockficld Formntion: - The Cockfield formation tokes its nocme from
Cockficld Ferry, in Louisicna, wherec it is well developed, end where it is
characterized by lignitic clays and sands. This formontion thins to the
cast and thickens to thc west. The average thickness in the castern part
of the statc varics from 60 %o 100 fect, while in the westera part the var-
iation is from 350 to 500 feet. Lignitc scoms, disscminated carbonaceous
matorial and plant remains, end the absoncc of marine fossils, characterize
this fommation.

Jockson-Eocene Group

The Jockson formation was so namcd by Conrad from the type locality
at Jackson, Mississippi, whore it is well dovelopcd. The matcrial of the
Jackson is mnde up of clay, lignite, ond interbedded fossiliferous sands,
end marl beds toward the basc. Total thicknoss of the Jockson formation is
about 150 fect. Two formations arc rocognizod:

Yazoo Clay
Moody's Branch Marl

Moedy's Branch Morl: - This formation tokes its name from the type
locality at Moody's Branch, a small tributary of Porrxrl River within the
¢city limits of Jackson, Mississippi, the stream having cut decply into the
formeotion. This formation is characterized by highly fossiliferous grcen-
ish glauconitic sondy marl. This is filled with numcrous speccies of well
preserved fossils, notable emong which arc Ostrca trigonalis, Pccten spill-
mani, ctec. The thickness averages from 5 to 25 feet. Quoting from a state-
ment mode by Dre. Lowe in his rcport on the Geology and Mincrol Resources
of Mississippi, we note that: "An outcrop which is almost a duplicatc of
that at Moody's Branch, is cxposcd in o deep gorge on Gerlend Creck, four

¥Buclkatuaia 10



miles northoast of Shubuta, Clarke Countys At this locality the fossilif-
erous sandy member is 35 feet thick, while at Moody's Branch it has a
thickness of 25 feets Shell marls of this member outcrop at a number of
points throughout Scott, Jasper, Smith and Clarke counties.ﬁ_g/

Yazoo Clay: - The type section of the Yazoo clay is near Yazoo City,
Mississippi, in the bluffs along Yazoo River, It consists of thin lig-
nite beds, and buff-colored calcareous clays, showing heavy bedding and
distinet jointing; frequently the clays have shell impressions; large oys-—
ter shells are common; smaller fossils are not so well preserved. The
largest fossil found in these beds is the zeuglodon (Basilosaurus cetoides)e.
This animal sometimes attained a length of from 70 to €0 Teet, and weighed
as much as several tons. Dr. Sullivan, of Millsaps College, Jackson, has
collected in this State enough bones of this animal (including some of the
ear bones, which are very rare), to meke an almost perfect skeletone ;9/
The average thickness of this formation is about 150 feete

Oligocene Formation

The Oligocene formstion was given the name of Vicksburg by T. A.
Conrad in 1846, from the cxposed limestones and marls outcropping in the
eastern bluffs of Mississippi River, and also along Yazoo River,
being especially counspicuous near the city of Vicksburg, Warren County,
Mississippi. The typical Vicksburg beds are made up principally of mar-
ine fossiliferous sandy marls and limestones, cccuring in alternating
beds of from one to three feet in thickness. The marls are sandy, yellow=
ish to greenish in color, highly fossiliferous, the fossils being well
preserveds The limestone is grey to bluish in color, and usually weathers
to a buff color. These limestones are usually thin bedded.

Cooke ;&/ correlated the Vicksburg group of Mississippi, Alabama,
and Florida, and recognizes feour divisionse. Later he revised this and
roised the Glendon to a formation, with the divisions in the following
orders

Byram Marl
‘ Glendon Limestone
Oligocene Vlé%iﬁ%rg Mericnna Limestone

Forest Hill member
Red Bluff member

Red Bluff Member: - Tue Red Bluff member was so named by Hilgard in
1860 from o fossiliferous bed between the Jackson and Vicksburg groups,

9/Lowie, E.N., Geol.& Mineral Rosce of Misse,Miss.Geol.Survey,Bull.Nc.20,

925, Pe7le e S L
10, Suliivan, J.M., Millsaps College, Jackson, Mississippi, pcrsonal com-

muiaication. :
11/Cocke, C+W.,Correlation of the Jackson, Vicksburg Ages in Miss.,and

Ala.,Journal Wash.,icademy of Sciences, Vol.8, No.7, 1918
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which outcrops at Red Bluff on Chickasawhay River, about one and one-half
miles south of Shubuta, Clarke County. Thickness varies from 10 - 20
feet.

Forest Hill Member: - This member takes its name from the type
locality at Forest Hill, about six miles southwest of Jackson, on the
Jackson to Natchez highway. It is made up of variegated gray to yellow
and white clays and sands, and lignitic clays; few fossils. Thickness
varies from the east to the west about 0 to 130 feet.

Marianna Limestone: - The Marianna Limestone was°so named by
Cooke from the good exposures of this formation found near Marianna, Flo-
rida, where it is seen in cuts between Marianna and Chipola River. The
material is a soft, cream to grayish-colored, fossiliferous limestone.
The thickness of this bed varies from five to 40 feet.

Glendon Limestone and Byram Marl: - The Glendon Limestone was so
nemed from its type locality at Glendon, Clarke County, Alabama,by Cooke.
It is a massive, fossiliferous, semi-crystalline and siliceous limestone,
having a bluish-grey color. The thickness varies from five to 10 feet.
The neme Byrom Marl was given this division from the marls that are so
prominent along the banks of Pearl River at Byram, Hinds County, where it
is typieally exposed. It overlies the Glendon Limestonc, ond is o sandy
glauconitic marl, very fossiliferous, made up of impure limestones and
oroLd almlcs. The thickness veries from 40 to 70 feet, and it is char-
acterized by an abundance of Pectens.

Miocene Series

The Miocenc series is divided into three members by Matson:. 12/

Pascagoula Clay
Hattiesburg Clay
Catahoula Sandstone

Catahoula Sandstone: - The type locality of the Catahoula sand-
stone is found in Catahoula Parish, Louisiana. It is mcde up of sand-
stones, sands, and clnys. The most prominent material is 2o gray sandstone
and varies in hardness. It ranges in texture from a very fine sand, so
fine as to rescmble clay, to a very coarse quartz sand. Four miles south
of Byram, on Pearl River, this scndstone is noticeably exposed; also at
Star, on the Gulf and Ship Island Reilroad. Here it is almost pure white
and of uniform texture, and is associated with clays and lignite. This
formation has no characteristie fossils, except remains of vegetation.
Marcasite occurs very commonly in the lignitic clays of this formation,
but less commonly in the sandstones. Gypsunt and salt are not uncomson,
though they have not been found in commercinl quantities. The thickness
of this formation is cstimoted at approximatcly 400 feet.

12/ Matson, G.C.acnd Berry, E.W., Prof.Paper 98-k, . (U.S.G.S.), The
Catahoula Sandstonc oand its Flora. 1916.
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Hattiesburg Clay: - This formation takes its name from a locality
near Hattiesburg, Forrest County, where it is represented by a great thick-
ness of massive blue and grey cloys. These clays are cxposed along the
banks of Leaf River, and other excellent exposurcs are found along the high-
ways in cuts between Hotticsburg end Ellisville. Occasional beds of lignite
are to be found in thesc clays. The clays nenr Hatticsburg show purplc mot-
tling on weathering. The thicknoss of the Hrtticsburg is cpproximotely
450 feet in contrcl and western Mississippie

Pascagoula Clay: - This nome is derived from the clays along the
Pascagoula River in the cxtrome southeastern part of the state, where the
Pascagoula River onters Mississippi Sound at Pascagoule, Jackson Tounty.
Fossilifcrous green clays outcrop along this river, and also along Loaf
and Chickasawhay rivers. Similar bluish ~nd grcenish clays arc cxposed in
the bluffs along Pearl River below Columbia. A gocd exposurc is also to be
seen about 15 miles west of Poplarville, in Pearl River County.

The fossils of these beds arce principeally oysters, gnathodons, and
some others of salt water estuarine habit. This fact, toaken together with
the calearcous and glauconitic material of the formation, would indicate
a morine or estuarine origin of the deposits. The Pascagouls formation
rests unconformably upon the Hattiesburg elay, and is in turn overlain ua-
conformably by the Citronelle formation. The Pascagoula has o probable
thickness in this state of about 400 feet, and dips southward about 20 feet
$o the mile.

Pliocene - Citronelle Formation

The Citronelle formation takes its name from the type locality at
Citronelle, Mobile County, Alabama. The name was given to these sediments
by Matson ;é/, whiech for the most part are non-marine. They extend from
west Florida acrosgss Mississippi and Louisiana, and into Texas. Good expos-
ures of the Citronelle, which are made up principally of gravel, sand, and
motley colored clays, can be seen throughout Wayne County.

- e o s i+ c—s ~—— —

;g/ Matson, G. C., The Pliocene Citronelle Formation of the Gulf Coastal
Plain; U.S.G.S. Prof.Paper 98~L, p.l168. 1916
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Smith County - The bentonitic clays of Smith County are feund
outcropping in the northern part of the county (See Plate No. ),and
overlie the Vicksburg group. These clays lie unconformably on the Byram
marl and overlap the Glendon limestone and the Marianna limestone, and
in some instances rest upon the Forest Hill member. These bentonitic
clays contain echinoids, mollusca, starfish, and fragments of other fos-
sils; which evidence poiuts to marine deposition. The bed is massive,
being from a few inches to 6 feet in thickness; color varying from an
almost white to a very dark brown, with iron stain streaks running thru
the bed; has a waxy feel, and is friable. Good exposures are hard to
find, as the material weathers rapidly and is covered by slump. The bed
is found only on the highest hills, where the elevation is between 450 to
500 feet above sea level (barometer).

Bentonite samples tuken from the property of Mr. A. James, in Sec.
36,T65,,R4N. ,in road about 200 feet north of his house, were subjected
to the Brownian movement test, and by this test the bentonite was shown
to be possessed of this movement. Othzr samples taken from Mr.L.J.Hus-
band's property one-half mile south of Lorena on the road to Raleigh,
were also proved to have the Brownian movement; power of megnification
used was 152. Some of the individual particles noted were flat with
sharp, angular edges. IZxamination of the emulsion was made at intervals
of 24, 48, end 72 hours respectively, after mixing the bentonite with
water, an arc lamp being used for light. After 72 hours the emulsion
showed that the particles were smaller, but the movement was much more
pronounced. Samples taken from other properties in this area showed the
same movement.

Several samples ground end passed through a 200-mesh screen were
placed in an open graduated tube, and distilled water added; they showed
a swelling property of from 30 to 40 per ecent by volume.

Good exposures can be found on Mr, James' property, mentioned
above, where a section measured from top to bottom of a d&itech gives the
following:

Sandy elay sssssse vses @ LBEH

Clay o o0eo0bn0 e 00 2 i
Benvonite awssessesse DM
Lime sscsammnans L LOBL

In a gully % niile west of Mr. Jemes' house, another section is
found, which measured from top to bottom of gully shows:

Clay Peceenssine. L HDOD
Bentonite essessscssns 4 feon
Lime tsedinanman L TOOT

Mr. James' place is south of Polkville and east of Puckett, in
Smith County. He has about 65*acres underlain with bentonite, the thick-
ness varying from 2 feet to 6 feet, and overburden varying from one 10
18 feet. Others in this area having bentonite on thelir properties are

*Estimated 14



¥rs. C. Hughes aond Mr. L. J, McNesce. All threc of these property owners
mentioned receive their meil at Polkville, R.F.D.

In scctions 26 and 35, T7E.,R4N, on Mr, Higwood's property, benton-
ite wos found on the top of a hill, with but & small amount of overburden
covering it.

In sections 19 and 20, T8E.,R4N.,on Mr. Husband's property, % mile
south of Lorcna, the bentonite deposit has a thickness of from 2 to 6 feet,
with overburden verying from 5 to 23 fect. The bentonite here is of fine
texture, waxy and friable. A detailed section 300 yards west of Mr.Husband's
place, in n gully, the moterial measured from top to bottom showed the fol-
lowing:

' Sondy elay vasssesevise L LOOhG
Cley bs sas iR R 15 BESh
Bentonite Ve e aem e, HEeTG

Josper County. - The bentonite of Jasper County has not been stud-
icd in as much detcil os that of Smith County, but the conditions under
which the bentonite occurs are ebout the stme in both counties.

Anproximatcly onc-half mile south of Heidelberg, Jaspor County, in
Sec. 32, TLHN.,R13E.,onc outerop is found. Other deposits probably ccecur o
the northwest running into Smith County along the outecrop of the Vicksburg
formation.

Waync County. - The bentonitic clays of Wayne County, where they
have been observed, arc very muech inferior to the bentonite of Josper Coun-
ty, and espoeially so to that of Smith County, chicfly in that the benton-
ite of Woyne County is of o dork brown color, is waxy, and contains & great
deal of detritel materigl. The beds hovrever,are much more massive, recch-
ing ¢ total thickness in places of 14 to 16 feet. Good cxposures can be
scen in the northern and ecstern parts of the county, along Buckatunna Creek.
The deposits of bentonite here ~lso overlie the Vieksburg, as in the csose of
the Smith County beds. Good deposits moy possibly be found on the outerop
of these formations by coring, as good exposures are hard to find , as the
material weathers badly, ~nd becomes covered with slump.
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Uscs and Suggested usces of Bentonite

The commercial value of doposits of bentonite depends a great
deal upon the physical condition of the material, as well as upon the
chemical make up. Davis and Vacher have this to say: 14/

The dircet imbibing of water and various solutions by ben-
tonite is undoubtedly a combination of adsorption, absorption,
and chemical reaction.

Absorption of Gases. - The writer has worked on a number of ox-
periments with bentonite as an abseorbent of odors from vegetables in
ice boxes or clectric refrigerators. He has used both ecrude bentonite
and refined or washed beontonite. These experiments have shown that ben-
tonite will absorb the odors before they are taken up by ice cubes, milk,
or butter. The experiments were carried on for over a year with cut
onions, cantaloupe, and other vegotables that give off strong odors. Onec
piece of bentonite was kept in a refrigerator for six months without
losing thec absorption property. Other experiments arc plamned with the
view of fully testing the uses of bentonite as an absorbent of gases.

Bentonite as a Filler. - High grade paper requirecs a clay ontire-
ly free from grit and white in color, as a filler. Most of the paper
manufacturers recognizc the adventages of bentonite for use as a filler,
but the high cost of the matecrial and long distance hauling has pbevented
its wide usc in this industry. The locating of more peper mills in the
South should provc a stimulus to the development of lMississippi's benton-
ite deposits, especially to those deposits in Smith, Jasper, and Wayne
counties, asg these countics are situated in the pine belt of the state,
pine products being so largely used in paper making.

Bentonite could casily bec used to replace the ceclay filler in the
manufacture of oil cloth and linoleum. Quoting again from Davis and
Vacher above quoted, "Although there are no standard tests for evalua-
tine eclay fillers for oileloth, eurtcin cloth, linoleum, or cordarge,
specifications usually include frcedom from grit, rcady slaking to a
smooth soapy feeling, comparatavely low olil absorption, and in some
cases a purc white color. Bentonites are not known te have been used to
replace clay in these industries, but their physical properties indicate
that they should bec of valuc for this. A laboratory test showed that
less linsceced oil is required to producc a certein consistence with alkali
bentonite than with kaolinite," * * * * ¥A Denver paper compsny is report-
ed to have used a large quantity of Wyoming bentonite as a filler or
loader."15/

i O

;é/ Davis, C.W.,and Vacher, H.C.; Bentonite: Its properties, mining,
Preparation, and utilization; U.S.Bureau of Mines Tech.Pa.438.1928

15/ Op. cit.
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Ceramics: - As a suspending agent in the field of ceramics, ben~
tonite gives a better suspension of enamels than -clay, one part of ben-
tonite having the same suspension quality as 22 parts of clay __/
Bentonite has also suggested uses as a binder in the manufacture of chem-
ical porcelain ware, and of graphite crucibles, but its high shrinkage
would seem to detract from its value in this use.

Cements and Plasters: - Svence 17/ experimenting with bentonite
showed that by add1n5 one per cent bentonite the mechanical strength was
increased and the time of setting decreased. The addition of a small

amount of bentonite to plasters acts as a retarder.

Putty: - The writer has made sceveral tests of bentonite for use
as putty, and has found that the nearly white bentonite mixed with lin-
sced oil that had been run through fuller's carth produced a very light
colored putty, as good as any other.

Lubricating Groases: - Bentonite free from grit has been suggest-
cd as an bsorblng agent for groasc and graphitc because of its select-
ive adsorption for oil, and its aid in the rotcntion of a protecting
film on the metal surfaccs.

Foundry Work: - As e bonding agent for molding sands in iron and
stcel works bontonitc has been experimontcd with to some exteont; it has
also been uscd as an ingredient in core washos, for the rcason that it
koeps the carboanaccous matbor in suspension. Its use in making corcs

is also noted, becausc of the fact that only about onc-hzlf the usual

amount of linsced oil is recquired.

Dictophonc and Phonograph Records: - Purificd bentonite passing
through a 200 mesh screen, froc frpm grit, could be used as a binder in
the moking of rccords by tgis industry.

Stove, Shoce, and other Polishes: - Bountonite frec from.grlf
could be used as a bonding agent in this industry. Its use also in. the
making of tooth paste might be an advantage, in that it absorbs g;éc,e'_
and prevents stoining. ,“222:._

qqqqq

Dye Industry: - The absorptive power of bentonite for chemlqu]=-
salts and compounds suggests its possible usc in the dye industry;. cg
it aids in producing a better grade of coloring in textiles. T

.....

.....

Pharmoccuticals and Cosmetics: - Bentonite is the original. bos*ir
for antiphlogistine, which is recorded =s one of its carliest usos#'“
Moistoned with glyccrine or water and heoted it was opplied as o drcasi s
ing to relicve inflamation and sorcness; also for rhoumatic nd pulm@-ufi

nory disorders, beeausc of its long retention of heat. Massage crgims .

sssss

B e

16/ Monson, M.E,, The use of Bentonite for suspending cnomels: Jq@i.ﬁ;ﬁ

Am, Corome Soc., Yolst, 1989 i
;z/ Spence, H.S., Bentonite: Canada Depte of Mines,Rcpte 626, 1924.
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and facial beauty clays consist principally of bentonite as a base, and
probably give some foundation for the statement that they will remove
dirt, blackheads, pimples, and excess oil from the skin.

Refining Oil and Fats: - It is probable that the greatest use of
bentonite at the present time is in the refining of petroleum products.
In practically all cases bentonite has to be treated with sulphurie acid
to be effective in clarifying oils. Its absorptive power is useful in
de-watering in oil refining. The residue would make an excellent road
topping.

Pencils, Grayons,Inks: - Purified bentonite free from grit could
very easily take the place of clay in the manufacture of pencils, and
because of its absorptive properties could be used as a base in crayons
and certain inks.

Water Softeners: - Bentonite, given a special treatment for the
removal of sliming properties, and then treated with a solution of a sod-
ium salt and with a water wash, has proved excellent for the softening
of water where the hardness is duc to the presence of calcium and magnes-
ium salts.

Drilling Mud: - Bentonite containing grit and other detergent
properties could probably be used to mix in with barite to make a heavy
drilling fluid for casing off water and lining the holes in well-drilling,
and also to keep down heavy pressure of gas.

Horticultural Sprays, Animal Dips, etc.: - Bentonite's property
of suspension and its inert character have given rise to its use in the
manufacture of insecticides and tree sprays, and its spreading qualities
to its use in the meking of animal dips.

Deinking Printcd Papers: - Experiments with bentonite have prov-
ed its value in removal of ink from old newspapers and other printed. mat-
ter, by which process, not only demand for bentonite will be stlmulaygd
and an industry be cxpanded but it will help to rcduce the amount--of.- o
timber used in paper making. A significant statement is made by ngis'
and Vacher 18/ that "scveral factors of importance indicate thﬂt bynudﬁ-
ite will be uscd more and more for the deinking of ncecwspaperse. The prhpn :

ticability of its use hos beon proved. A mill operating at the rﬁt@ oL .

40 tons of deinked paper stock per day made an average yecarly s(v1nd SEie S

w15 por ton over the cost of using ground wood pulp."

Many other uses for which this valucble material is sultcd‘h@d*d°
bc mentioned, such a2s its usc in the manufacture of dynamite, wood d%ps
glue or sizing,ond as o dusting agent, besides numerous others., &

aaaaa

¢¢¢¢¢

;§/ Davis; C: W.,and Vacher, Hs Ci,Bentonite: Its Properties; Minlnb,'
Preparation, cnd Utilization; Tech.Paper 438, U.S.Bureau of Mines 1928, °
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Chemical Composition

The following is a comparative analysis of Mississippi benton-

ite with bentonite from other loezlitiecs:

2 60651 60468 50.89 60443 60.18 60,64 61.50 45.52

11203 16686 1566 2111 2B518 2668 2BaRb. 2l B0 PHebs

gt . a4 8440 B85  BaBb fassr Belf. DLl .2l
£ aades 4bsil sshed  Aulie  saecs Vel shies teees
sbonh  awbde seses shese Debs Detp gl i
seasa . 1a70 sesse Ja0E5 lenl RS- daise
Sisas  saune  sekbs sees  Hebd LT Dl Nease

ND.BO ee s oo ®ooeeo LI B} eoe e eceee 4:035 1080 ®0o o0

14,34 11,74 11.98 12.64 10.26 2,85 8,61l 19.60

99,15 97.52 99.86 99.11 99.49 98.25 94,91 98,96

l.Bentonite: lonroe Co.,liisse-inalyst,WeFaand,Miss.State Chemist

2.Bentonite: Tippah Co.,lilisse-Burchard,B«F,,U.S.G.S. Bull.750-G

3.Beatonite, Yellow: Smith Co.,Miss., fnalyst,H.McDJMorse,Misse.Geols

4.Bentonite, White; 2 Y 4 Analysty, HeMeD.Morse " 0

9sType Material: Rock Crecl, Laranie Basin, Wyos,finalyst T.:T.Reed,
Cussc Mining Coe

6+ Bentonite: Belle Fouche, S.D.L0doo, Re.Bs,0peCita

7 .Bontonite Tallon, weve, Dovis and Vacher, ope.cits

8+Bentonite: Mine Creck, .irke., Ross cnd Shannon, ope.cite
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Conclusions

Character of Bentonite.

The bentonite of Mississippi occurs in massive beds which are
devoid of stratification. There are three distinct areas of deposi-
tion; two of which are in the northern part of %he state - ome in
the Cretaceous formation, the other in the Tertiary about 20 miles
apext - while the third arca is in The south central part of the
state about 200 miles from either of the other two.

Yet on the whole, all of these deposits are very similar:

Absence of zrit (excent in that ofVJayne County)
Fineness of [ rain, as shown by the Brownian movement
Possessing concoidal fracture

Color varying from dark brown to white

Becoming very hard on drying

Thin sections being translucent, and distinctly waxy

Spence, Ries, Ross, iherry, and othcrs are of the opinion that
bentonite is derived from volcanic ash, for thin sections examined by
them show the ash structurc well preserved, i.e.; bubbles, devitri-
fied glass, segments of hollow spheres, and pumice fragments with
fibrous habit.

The bentonites of Mississippi conform to these gencral charac-
teristics, and physical and chemical properties,as set forth in the
writings of the above named authorities on bentonite. These have
been freely quoted throughout this report, and their writings cited

in the notes.
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PLATE TV

Showing welation of two benteonitic beds in the side of & ediff 55
feet high on Panther Creck, in Se:z.26, T15S, R7E, Monree Co.
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PLATE VI

Cver burdey,

Femovey

Showing relation of bentonite to overburden in bentonite mine
5% miles S.B.of Booneville; Sec,3l, T5S, RSL.
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PLATE VII

T

————

Showing relation of overburden to a 50 foot deposit of bleaching clay,
about 4 miles west of Ripley, kiiss.
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PLATE IX

Sketch showing bentonite deposit in gully beside road in Sec.36,
T4y, ROE, on property of Mr. Jameg, in Smith County, Miss.
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PLATE X

Sketeh showing relation of bentonite to overburden in gully 200 yds.
west of IMr, Husbands' property in Sec.l9, T4N, RS8E,
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Map showing bentonite deposit in Northern part of Smith Co.,lLiss.

(See plates IX and X)
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