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Commissioners:

The Bureau of Geology is pleased to transmit to you Bulletin 126, entitled ‘‘Newton County Geology and
Mineral Resources,” by Robert K. Merrill, James J. Sims, and others.

This bulletin details the mineral resources of the county, and summarizes tests performed on certain clay

minerals, as well as groundwater resources. This information should be an excellent contribution to the growing
knowledge of the state’s geology, and the extent and value of its mineral resources.

Respectfully submitted,

Alvin R. Bicker, Jr.
Director and State Geologist
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NEWTON COUNTY GEOLOGY
Robert K. Merrill

ABSTRACT

Newton County is located in east-cental Missis-
sippi, within the parallels 320 13’ and 320 35’ north
latitude and the meridians 880 54’ and 890 20’ west
longitude. The county is square in outline, with a land
area of 371, 200 acres, or 580 square miles. The 1980
census shows a population of 19,944, and a popula-
tion density of 34.3 persons per square mile. Primary
access is by State Highways 492, 489, 503, and 15;
U.S. Highway 80, Interstate Highway 20; and the
Illinois Central Gulf Railroad.

Newton County is located in the Gulf Coastal
Plain Physiographic Province of North America and
is subdivided into two smaller provinces: the North
Central Hills and the Jackson Prairie.

Exposed stratigraphic units in Newton County
are Eocene and part of the Pliocene Series of the Ter-
tiary System, and the Pleistocene and Recent Series
of the Quaternary System. The units, from older to
younger are: the Hatchetigbee Formation of the Wil-
cox Group of Eocene age; the Meridian, Tallahatta,

Winona, Zilpha, Kosciusko, Cook Mountain, and
Cockfield formations of the Claiborne Group of Eo-
cene age; the Moodys Branch and Yazoo formations
of the Jackson Group of Eocene age; the Citronelle
Formation and terrace deposits of late Pliocene-
Pleistocene age; and alluvium of Recent age.

Newton County is located on the eastern flank of
the Mississippi Embayment and on the northern
flank of the Gulf Coast Geosyncline. The updip limit
of the Louann Salt and the northeastern boundary of
the Mississippi Salt Basin lie at the southwest ex-
tremity of Newton County. The Pickens-Gilbertown
Fault Zone lies near the southwest corner of Newton
County. No faults are reported in near-surface or sub-
surface strata in Newton County.

Mineral resources include clay, sand, and gravel.
No oil or gas of economic importance has been re-
ported from Newton County. Clays found in the
county have potential uses in the manufacture of
lightweight aggregate and brick.

INTRODUCTION

The objectives of this study were to determine
the distribution, thickness, and lithologic character of
near-surface geologic units; evaluate natural re-
sources of potential economic value; and examine the
ground-water resources in Newton County.

The initial stages of this study included field re-
connaissance and the mapping of stratigraphic units
on topographic base maps, determining geologically
advantageous test hole sites, and permitting selected
test hole sites. Field reconnaissance began on 7 April
1981. This phase of the study included systematic de-
scriptions and sampling of geologic units observed at
the surface, and delineating the areal distribution of
geologic units on topographic maps. The drilling pro-
gram began on 13 September 1982, and the last test
hole was completed on 15 December 1983. A total of
21 test holes was drilled in Newton County. Samples

were recovered at 10 foot intervals, washed, and dried
for microscopic examination.

Representative clay samples from each geologic
unit were analyzed by Ken Liles at the U.S. Bureau of
Mines, Tuscaloosa Research Center, Alabama, and
Dr. D. E. Gann at Millsaps College, Jackson, Missis-
sippi, for physical properties and mineralogy, respec-
tively. The results of the analyses are given in the
Physical Properties of Clays and Clay Mineralogy
sections of this report.

The ground-water resource investigation of
Newton County was conducted by Jay Sims. This
investigation included chemical testing, pumping
tests, and ground-water aquifer evaluation. The re-
sults of this investigation are included in the Ground
Water Section of this report.

ACKNOWLEDGMENTS
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completion of this report. The author also wishes to
thank International Paper Company and Weyer-
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DESCRIPTION OF AREA
LOCATION AND SIZE

Newton County is located in east-central Missis-
sippi, within the parallels 32 degrees 13 minutes and
32 degrees 35 minutes north latitude and the meri-
dians 88 degrees 54 minutes and 89 degrees 20
minutes west longitude. It adjoins Leake, Neshoba,
and Kemper counties to the north and Smith, Jasper,
and Clarke counties to the south. Scott and Lauder-
dale counties adjoin Newton County to the west and
east, respectively (Figure 1). Newton County is
square in outline, having a land area of 371,200 acres
or 580 square miles (Murphree, 1960). The county
seat is the town of Decatur.

MISSISSIPPI

LEARE NESOBA xewra

\ oty
s | aseen cLarxp
_._.d_,/1

Figure 1 — Location of Newton County.

BRIEF HISTORY

The Choctaw Indians occupied Newton County
before the first white settlers arrived. The ancestors
of the Choctaws were probably Paleo Indians. The
area now known as Newton County was excellent
range land with fertile soils and vegetation, thus
offering excellent hunting ground. Open, flat prairie
land in the southwestern portion of the county offered
space and opportunity for recreation (Brown, 1894).
The main sport was stickball, which is still played
regularly by the Choctaw Indians (Warsham et al.,
1981).

Distribution of Choctaw Indians in Mississippi
evolved through a succession of eight treaties: (1) the
treaty of Hopewell, concluded 3 January 1786; (2)
Fort Adams, 17 December 1801; (3) Hobak I Topa, 31
August 1803; (4) Mount Dexter, 16 November 1805;
(5) Trading House, 24 October 1816; (6) Doak’s
Stand, 18 October 1820; (7) Washington, 20 January
1825; (8) Dancing Rabbit Creek, 28 September 1830.
Newton County is a part of the purchase secured by
the United States Government in the Dancing Rabbit
Creek Treaty (also known as the Choctaw Purchase).
The area of this purchase includes the counties of
Noxubee, Neshoba, Leake, Newton, Scott, Smith,
Jasper, Clarke, and Lauderdale (Brown, 1894). Al-
though provisions were made for Choctaw individuals
to stay and claim land, strong inducement was given
the tribe to move to land set aside for them in Okla-
homa (Warsham et al., 1981). In the year 1910, 1,253
Choctaws remained in Mississippi, and in 1918 the
United States Government acknowledged that com-
plete removal of the Choctaws should not take place.
This precipitated the establishment of the Choctaw
Agency in Philadelphia, Mississippi, in 1918. About
400 Choctaws now reside in Newton County (War-
sham et al., 1981).

After completion of the Choctaw Purchase, indi-
vidual counties within the boundaries of the purchase
were admitted in December, 1833; however, Newton
County was at that time contained in Neshoba
County. An act of the legislature of the State of Mis-
sissippi, approved 26 February 1836, defined the
County of Newton as a separate county. This county
comprised the southern half of the area previously
occupied by Neshoba County (Brown, 1894). The
areal relationship of the above mentioned counties is
depicted in Figure 1.

POPULATION

Newton County had a population of 19,944
according to the 1980 census count. The 1970 census
reported a population of 18,983, giving a population
increase of 5.1 percent, or 961 persons, from 1970 to
1980. The 1980 population density is 34.39 persons
per square mile. According to the 1980 census count,
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Newton is the largest town in Newton County, with a
population of 3,708. Union has a population of 1,931
and Decatur, the County Seat, has a population of
1,148. The U.S. Bureau of the Census, Census of
Population, 1970 and 1980, also reported a population
of less that 1,000 for the remaining towns and com-
munities in Newton County: Lawrence, Conehatta,
Roberts, Duffee, Little Rock, Prospect, Hickory, and
Chunky.

INDUSTRY AND LAND DISTRIBUTION

Agriculture is the main industry of Newton
County, although there is a growing trend toward
manufacturing and commercial interests. According
to Mississippi Employment Security Commission
annual averages, the number of people employed in
the farming industry decreased from 510 in 1971 to
390 in 1981, a decrease of 23.5 percent over a ten year
period. This indicates that most successful farming is
done on larger acreage plots of land, with the smaller
plots of farmland leased or sold to larger farming
organizations. The main incomes from agricultural
production, in decreasing order, are poultry and eggs,
forestry, dairy, and beef cattle (U.S. D. A. County
Extension Service, Decatur, Mississippi, personal
communication).

There are 48,000 acres of cropland and 60,000
acres of pasture land in Newton County. Timber land
occupies 226,000 acres, of which 116,300 acres are
pine, 29,300 acres are mixed pine and hardwood, and
the remainder hardwood. National Forest land oc-
cupies approximately 6 percent of the land (U.S.D.A.
County Extension Service, personal communication).
Approximately 37,200 acres are occupied by manu-
facturing plants or private land (homes, gardens,
etc.). Some timber land that has been farmed for
pulpwood or hardwood is leased to private hunting
clubs. Wild game, including deer," quail, rabbit,
squirrel, and turkey is abundant in Newton County.

There are a total of 16 commercial manu-
facturing plants in Newton County, most of which are
very small. The five leading manufacturers are listed
in Table 2 (Mississippi Research and Development
Center, 1983 Mississippi Manufacturers Directory).

Employment by number of persons as reported
by the Mississippi Employment Security Commis-
sion is listed in Table 1.

EDUCATION

There are two junior (2 year) colleges in Newton
County: East Central Junior College at Decatur, and
Clarke Memorial Junior College at Newton. There are
no senior colleges in Newton County. Almost 9 per-
cent of persons 25 years or older have 4 or more years
of college, and 53 percent of persons 25 years or older

TABLE 1
Employment In Newton County

EMPLOYMENT NUMBER OF PERSONS

1971 1981
Total employment (by residence) 6,720 6,860
Nonagricultural wage and salaried
employment (by place of work) 4,790 5,190
Manufacturing 2,200 2,310
Mining - -
Construction 120 80
Transportation, Communication
& Public Utilities 110 80
Wholesale & Retail trade 630 720
Finance, Insurance & Real Estate 100 130
Services and Miscellaneous 570 740
Government 1,060 1,120
Agriculture (by residence) 510 390
Unemployment rate (by residence) 65% 72%

Compiled from Mississippi Employment Security
Commission.

TABLE 2
Five Largest Manufactures In 1982
Newton County
La-Z-Boy South, Inc. 650 Upholstered Reclining
and Rocking Chairs
The Newton Company 460 Men's Dress Slacks
Boystone Shirt Co., Inc. 450 Boy’s Sport and Dress
shirts
Midland Shirt Co., Inc. 386 Men'’s Shirts
ESCO Corporation 321 Steel Castings

Mississippi Research and Development Center, 1983
Mississippi Manufacturers Directory.

completed high school (U.S. Bureau of the Census,
Census of Population, 1980, and the Mississippi State
Board of Education).

ACCESSIBILITY

Newton County is served by several major high-
ways and one interstate. Interstate 20 traverses the
county from west to east, entering the county
boundary about .25 mile south of Lake, passes
through the northern extremity of Newton, serving
Hickory approximately 1.5 miles north of the city
limits, and exits the county approximately 1 mile
northeast of the Chunky city limits. U.S. Highway 80
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approximately parallels Interstate 20, but passes
directly through the towns of Lake, Newton,
Hickory, and Chunky. Most, if not all, east-west
freight truck traffic utilizes Interstate 20. State
Highway 15 traverses the approximate center of the
county from north to south, passing through the
towns of Union, Decatur, and Newton. The northern
county boundary passes through the town of Union.
State Highway 492 serves the northwest extremity of
Newton County, entering approximately .9 mile
south of the northwest corner and exiting at the north
central portion of the county at Union. State High-
way 489 enters the western county boundary, passes
through the northwest corner of Lake, then passes
through Conehatta, continues northeast, and ter-
minates in Union where it intersects State Highway
492. State Highway 505 serves the southwest portion
of Newton County, entering the southern county
boundary at the community of Roberts, and ter-
minates at the community of Lawrence where it
intersects U.S. Highway 80. State Highway 494
enters the eastern county boundary about 5 miles
south of the northeast corner of Newton County,
passes through Little Rock, and terminates approxi-
mately .8 mile south of the north central county
boundary in Union where it intersects Highway 15.
State Highway 503 serves the southeast portion of
the county, entering at the southern boundary about
5 miles east of Highway 15, continues north through
Hickory, and continues northwest to Decatur, ter-
minating at its intersection with State Highway 15.
State Highway 19 passes northwest to southeast
through the extreme northeast corner of Newton
County. There are numerous other paved roads of
lesser quality in the county, with the more remote
areas served by unpaved gravel and dirt roads.
During wet periods, many, if not most, of the un-
paved roads are impassable in areas of lowest eleva-
tion such as the prairie lands in the southwest portion
and flood plain areas throughout Newton County.
Figure 2 depicts major highways, the interstate, and
railroad lines.

Illinois Central Gulf Railroad serves several
portions of Newton County. One line of the railroad
enters the western county boundary at Lake and runs
east-west parallel to Interstate 20 through Newton,
Hickory, and Chunky, and exits the eastern county
boundary approximately .5 mile east of Chunky.
Another line of the railroad enters the northern
county boundary in Union, continues through the
towns of Decatur and Newton, and exits the southern
county boundary approximately .25 mile south of the
community of Roberts. This line of railroad has a
junction in Union with another line of railroad which
passes southeast through Little Rock and exits the
eastern county boundary approximately 6 miles
south of the northeast corner of the county. A very
small portion of the northwest corner of Newton
County is traversed by the railroad line in a north-

Figure 2 — Location of Newton County and major
transportation routes.

east-southwest direction, re-entering the county at
Union and continuing as described above.

CLIMATE

Newton County is characterized by a humid sub-
tropical climate. Prevailing southerly winds bring in
moist subtropical air during the summer. During the
spring and winter seasons, prolonged rains are pre-
valent due to the warm air from the Gulf of Mexico
rising above cooler air present at the surface during
these months. In winter months dry polar air may re-
sult in freezing temperatures, but sub-zero tempera-
tures have not occurred during the 13 year time
period studied. In general, spring is the wettest sea-
son and fall the driest, October being the driest
month. The lowest rainfall reported was in October
1978, when only .28 inch of rain was recorded. The
largest amount of rainfall generally occurs in March;
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11.73 inches of rain occurred in March of 1977, and
14.97 in March of 1976. The humidity is generally
very high, and varies between 60 and 100 percent
most of the year. July is the only month in which
temperatures in excess of 100 degrees (F) have been
recorded in the last 13 years, reaching 102 degrees (F)
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in 1969, 1970, and 1981. The coldest months of the
year are January and February. A low of 4 degrees

(F) was recorded in January of 1977.
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Climatological data for

Newton County were compiled from the U.S.
Weather Bureau’s annual reports for a 13 year time

Figure 3 illustrates the general rainfall trends for
period and results are given in Table 3.

the State of Mississippi.
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Figure 3 — Mean annual precipitation in inches. From

U.S. Weather Bureau, Jackson, Mississippi. Based on the
30 year period 1951-1980. Newton County is shown as the

shaded area.
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PHYSIOGRAPHY

Mississippi lies mainly in the Gulf Coastal Plain
of North America; however, the northeast corner of
the state contains the Paleozoic Bottoms upon which
Coastal Plain sediments rest nonconformably. Only
two of the physiographic provinces described by
R. R. Priddy (1960) are present in Newton County
(Figure 4). The North Central Hills Province covers
approximately 20 percent of the county, and the
Jackson Prairie covers the remaining area in the
southwest portion.

Geologic formations comprising the North
Central Hills Province are the Hatchetigbee, Talla-
hatta, Winona, Zilpha, Kosciusko, Cook Mountain,
and Cockfield. The Hatchetigbee, Tallahatta,
Kosciusko, Cook Mountain, and Cockfield formations
are comprised mainly of marine and terrigenous delta
sands and silt; however, varying amounts of distal
delta clays are contained in each. The Zilpha Forma-
tion is composed entirely of clay and silt, but is not
thick enough to warrant classification of the outcrop
belt into a separate province. The calcareous sandy
and silty clays of the Jackson Group comprise the flat
to very gently rolling hills characteristic of the
Jackson Prairie. Figure 4 illustrates the areal distri-
bution of physiographic provinces in Mississippi.

TOPOGRAPHY

Complete topographic map coverage is available
for Newton County. Topographic maps utilized in
this study are: Sebastopol, Union West, Union East,
Post, Forest, Decatur Northwest, Decatur, Chunky,
Newton, Hickory, Clear Springs, Montrose North,
and Hero. Figure 5 depicts topographic map coverage
of Newton County. The Forest, Enterprise, and
Chunky quadrangle maps are 15 minute series, and
the rest 7.5 minute maps.

The topography of Newton County is highly
variable, with narrow ridges of relatively high relief,
rolling hills, and broad, gently rolling plains. The
highest elevation (640 feet) occurs at the northeast
corner of the county where lithified, resistant Talla-
hatta Formation materials occupy hilltops. Scattered
terrace deposits also occupy high elevations in this
area, although the deposits are thin and have been
almost completely eroded away, sometimes leaving a
thin, highly resistant, ferruginous-cemented, chert-
pebble conglomerate characteristic of the basal por-
tions of terrace material. Local relief along the Talla-
hatta Formation outcrop belt is as much as 145 feet
along a horizontal distance of .5 mile. The topography
of areas underlain by less consolidated materials of
the Kosciusko and Cockfield formations is relatively
less rugged, with smooth, rolling hills. The dip sec-
tion in Plate 2 illustrates this topography, where the
hilltops in the vicinity of Newton are composed of
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Figure 5 — Topographic map coverage of Newton
County.
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sands comprising the Cockfield Formation, and the
valley walls and bottoms are composed of sandy to
silty shales comprising the uppermost Cook
Mountain Formation. To the northeast, between
Turkey and Potterchitto creeks, clayey materials of
the Cook Mountain Formation form a slightly
smoother topography (dip section, Plate 2).

To the southwest, the clays comprising the
Jackson Group form the relatively flat terrain of the
Jackson Prairie (dip section, Plate 2). This province is
characterized by very broad, gently rolling hills and
broad flood plains and has the lowest relief in Newton
County. The lowest elevation observed in Newton
County is 310 feet above sea level in the Potterchitto
Creek flood plain south of Hickory (strike section,
Plate 2). Plate 2 (dip section) illustrates areas in
northeastern Newton County, which are underlain by
highly varied materials comprising the Kosciusko,
Zilpha, Winona, and Tallahatta formations.

Resistant materials of the Tallahatta Formation
underlie Little Rock Creek, Chunky Creek, and
Chunky Canal to the southwest. The hilltops between
Chunky Creek and Okahatta Creek are composed en-
tirely of sands and silts of the Kosciusko Formation,
giving a hilly topography of moderate relief. Between
Okahatta and Turkey creeks, hilltops are composed
of marine sands and shales of the Cook Mountain
Formation, and lower elevations are occupied by
sandy materials of the Kosciusko Formation (Plate
2).

In southwestern Newton County, sands and
gravels of the Citronelle Formation form hills of high
relief. These hills indicate significant erosion of the
area since Pliocene-Pleistocene time when these sedi-
ments were deposited in the flood plains of braided
streams. A good example of this is Nance Hill, where
approximately 150 feet of coarse sand and gravel rest
unconformably upon clays of the Yazoo Formation of
the Jackson Group. The top of Nance Hill attains an
altitude of 600+ feet, and marks one of the highest
elevations of Newton County.

The overall, total relief of Newton County is 330
feet.

DRAINAGE

~ Newton County lies within the Pearl River and
Pascagoula River drainage basins, The Pascagoula
River Drainage Basin covers approximately 243,000
acres and the Pearl River Drainage Basin approxi-
mately 128,200 acres within the Newton County
boundaries. The drainage divide between the basins
trends generally northeast to southwest. Figure 6
shows the general distribution of the drainage basins
and the major rivers and streams.

Tuscolameta Creek flows northwest and joins
the upper waters of the Pearl River in southwestern

Figure 6 — Location of Newton County with respect to
the Pearl River and Pascagoula River drainage basins.

Leake County. The Chunky River flows south and
joins the Chickasawhay River, which in turns forms
the Pascagoula River at the confluence of the Leaf
and Chickasawhay rivers in northernmost George
County. Conehatta, Sellers, and Warrior creeks join
Tuscolameta Creek approximately 4 miles north of
Lake. Tributaries of Conehatta Creek are Caney
Creek, Bushy Creek, and numerous smaller tri-
butaries such as Pumpkin and Gum creeks, and its
upper reaches extend north of the Newton County
boundary. The upper reaches of Warrior Creek extend
across the western county boundary. The upper
reaches of Sellers Creek extend to the drainage
divide.

The extreme upper reaches of Chunky Creek are
within and just outside the town of Union, and ex-
tend across the northern county boundary. Smith
Branch, Huckleberry Creek, Rock Branch, Cleveland
Branch, Hale Branch, Witt Creek, and McMullan
Branch join Chunky Creek before its junction with
Tallasher, Okahatta, and Potterchitto creeks 3 miles
west of Chunky, where it becomes the Chunky River.
Little Rock and Tallashua creeks join Tallasher
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Creek. The upper basin of Tallashua Creek contains
Nelson Creek, Double Bend Branch, Big John
Branch, Townsend Branch, and Reece Branch. Talla-
hatta Creek runs basically parallel to the eastern
county boundary and drains Threat Branch, Mayatte
Creek, Bogue Flower Creek, Bogue Statinea and Cow
Creek before joining with the Chunky River in
Lauderdale County 2 miles east of Newton County.
The upper reaches of Okahatta Creek extend north to
within 4 miles of the northern county boundary. Oka-
hatta Creek is joined by Gum Pond Branch, Dry
Branch, Reeves Branch, and Carlton Branch before
its junction with the Chunky River. Potterchitto
Creek drains Bogue Falema Creek, Tarlow Creek,
Turkey Creek, Riser Creek, Dry Branch, Dunnagin
Creek, and Walker Branch.

All the rivers and streams, except in the very
upper reaches, are characterized by wide flood plains
formed as they meander between valley walls. Stream
outlines are highly sinuous, except for portions that
have been channelized, and a highly dendritic drain-
age pattern exists. These characteristics indicate a
mature drainage in relatively soft coastal plain
materials of Newton County. There are many more
smaller tributaries serving larger streams in Newton
County, but only larger streams and rivers are dis-
cussed herein.

Streams flowing southeast within the
Pascagoula River Drainage Basin exhibit strati-
graphic control. Tallahatta, Tallashua, Little Rock,
Chunky, Turkey, and Potterchitto creeks flow south-
east, parallel to strike, and are separated by cuestas
formed by stream erosion of strata of the Claiborne
and Wilcox groups. The confluence of Chunky, Oka-
hatta, and Potterchitto creeks, 2 miles west of
Chunky, marks the beginning of the Chunky River.
The Chunky River turns east at this point, and flows
across strike to the western Newton County boun-
dary, then turns southeast along strike. Chunky
Creek generally follows the Winona-Tallahatta
formational contact, and Tallashua Creek closely fol-
lows the Meridian-Hatchetigbee formational contact
in the northeastern portion of Newton County.

Streams within the Pearl River Drainage Basin
in Newton County do not exhibit stratigraphic con-
trol as clearly as those within the Pascagoula River
Drainage Basin. Connehatta, Brushy, and Carney
creeks flow down stratigraphic dip {(southwest) before
their confluence into Tuscolameta Creek, which ex-
hibits stratigraphic control and flows northwest
along strike beginning 2.5 miles east of the western
Newton County boundary.

SURFACE STRATIGRAPHY
GENERAL STATEMENT

Stratigraphic units which occur at the surface in

Newton County are Tertiary and Quaternary in age.
Tertiary units include Eocene deposits represented
by the Wilcox, Claiborne, and Jackson groups and in
part the Pliocene-Pleistocene Citronelle Formation.
Quaternary units are comprised of the Citronelle
Formation, Pleistocene terrace deposits at lower
elevations than the Citronelle Formation, and Recent
stream alluvium and colluvium.

Sedimentary structures, mineralogy, paleon-
tology, and textures of sediments comprising Eocene
strata indicate that varied marine and nonmarine
sediment actumulation was governed by several
marine transgressions and regressions (Table 4).
Pliocene-Pleistocene terrace deposits comprising the
Citronelle Formation are found at higher elevations,
in areas less degraded by erosion, and are generally a
product of braided stream processes which occurred
after deposition of older Tertiary sediments. Pleisto-
cene terrace deposits, which occur at lower elevations
than the Citronelle Formation, are the result of post-
Citronelle fluvial reworking of Citronelle and older
Tertiary sediments. Recent stream alluvium is a
product of stream processes, whereas colluvium is
generated by downslope movement of unconsoli-
dated, previously deposited sediments.

Collectively, the strata exposed in Newton
County are composed of varying amounts of clay,
silt, sand, and gravel, with varying amounts of lime
in the form of re-crystallized calcite, as well as calcite
and aragonite comprising the remains of marine
organisms. Figure 7 illustrates the time-stratigraphic
relationships and lithologic character of strata ex-
posed in Newton County.

The detailed lithologic descriptions were
prepared with the use of a binocular microscope and
the standard Rock Color Chart distributed by the
Geological Society of America. Lithologic descrip-
tions in Figure 7 are a generalization of test hole de-
scriptions discussed in the Test and Core Hole
Records section of this report.

The areal distribution of formations exposed in
Newton County is illustrated via the Geologic Map of
Newton County (Plate 1). The surface of the land in
Newton County is almost completely covered by
vegetation, thus substantially thick exposures of un-
altered sediments are uncommon. Weathering has
altered the original lithologic character of sediments
exposed at the surface, so that material from a par-
ticular formation usually appears lithologically dif-
ferent in the subsurface than at the surface. Sub-
tropical climatic conditions present in Newton
County have produced thick, highly leached soil
zones. The characteristic red coloring of these soils is
due to the oxidation of metallic elements (chiefly iron)
not completely removed by the leaching of the parent
material. The Winona Formation, for example, is
characterized by high percentages of the mineral
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TABLE 4

Sea Level Curve For Newton County As Indicated By The Stratigraphic Sequence
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STRATIGRAPHIC
UNIT

Yazoo Formation

Moodys Branch Formation

AV Ve Vo Vo N i e i Vo e M Vo Seaan ¥

Cockfield Formation

Upper Cockfield

Lower Cockfield

Cook Mountain Formation
Gordon Creek Shale Mbr.

Potterchitto Mbr.

R R S N e VM W Vo

Kosciusko Formation
Upper Kosciusko

Lower Kosciusko

Zilpha Formation

Winona Formation

I Ve Ve Ve M T I i i i S

Tallahatta Formation

Neshoba Sand Mbr.

Basic City Shale Mbr.

i e S N VT I V. Vel ol e

Meridian Sand

CE R e Ve Vo Ve Ve T i i i S

Hatchetigbee Formation

DEPOSITIONAL
ENVIRONMENT

Marine Shelf
Destructional

Shelf

Delta Plain

Delta Front

Prodelta

Marine Shelf

Delta Plain
Delta Front

Marine Shelf
Prodelta

Marine Shelf

Strandplain

Marine Sheif

Fluvial

Estuarine

SEA LEVEL
CURVE
Transgression Regression




MISSISSIPPI BUREAU OF GEOLOGY

20

‘f3uno)) uojmaN ur BIBIIS Pasodxd JO UOIDSS pazieisusn — L 8andig

‘His A848)D Yiim PeIBUjWBLOIU| _M
10 peppeqisiu| 'o(uodNE|B ‘SNOOITUOQIND ‘SnOEEI|W AN|S ‘TUEND +.081 NOILVYWEO4 338OIL3HOLYH [o]
1einbusgns ‘peuieiB-e01800 O} -ouY AseA ‘AnsB-wnipow o) -iBy| ‘pusg m
‘Yuodne|B 'sncedediw ‘peppeq €9040 ‘TUIEND pepunoiqns o}
ieinBueqns ‘peurssB-08:200 0} -eulj ‘ABi8-)yB| AI0A O} -WNIPAW ‘PUTS or-8 o.z<w NVIQIHEN
‘QOWLINS O} JEOU QUOZ POIIYIBIM U| SUOIS)|(S m W..
pu® suoispuUTs ‘eNOSIBIHW ‘I}|uCINBIB ‘K18 'PeuIRIB-WNIPOW O} -ul 0C1-£8 IVYHS ALID DISVE »c
‘PUBS ‘SNOSOBILW 'OfHUCINED ‘Aa/®1d ‘Apurs ‘AmiB-wnipow 0 140 ‘UIS m m
=0
‘SNOSOWd|W ‘A}j(8 ‘TIIEND pepunosgns 0} o
SNBUNGNS ‘PouTIIB-0RB00 Of -ul ‘ARIB-SOLIOA 0 -4uBH] NP ‘PUIS S1-8 ANVS YBOHS3N 2 m
810AR] PelBINPU) LY Juenbey)
SNOSITIW ‘8N018;11[880} ‘2 |uCINBB ‘Aak®d 'Aljis ‘TiEND swnBusgns aL-.SE NOLLYANHO4 YNONIM o
‘POUTBIB-801300 O} ~0U}) ‘UMDIQ-YSIMOL[84 ored O} ARsB-saii0 1yBi} ‘PUsS [y
“Snoeoed|w @ a
‘SNOSOPUOGIED *ADUBS 'ABARID ‘UMOIG-USIMOLIA 8D ) AwiB-wnipew ‘Wi 4921 NOILYWHOA YHdUZ % % =t
k]
‘SuUOIOd JoMO) U} POPPeq 58010 ‘sucjuod 1addn _m. % ]
u1 ABUS SN0GJRUOQIED ‘SNOAJEOYW ‘A0/ARIO ‘Aljs ‘ZuBND pepunoIGNS 0} 82Z2-9¢1 NOILYINHOJ ONSNIOSON Z W
IuinBuegns 'PoulsIB-8s209 O} -0Ul} ‘UMOIQ-YS|ARB 0) AwiB-1y5y| ‘pues m <
uooneB ‘AeA®w0 ‘Ajj|s ‘sno.ej|(jss0; ‘TuenD 8|nBusqns . Az
‘POUIBIB-0LIEOD O} -8UJ) A18A ‘UMOIG-YSIMOLOA ejed 0} AR:B-1yBY ‘pues BL-SE OL1iHOW31L0d m m o
o 538
. . p 8e-8 FIVHS %¥334D NOQHOD 03
'SNOSIBIHW ‘ORIUOINTD "ASABIO ‘SNOSOBUOGIED "UMOIG-LISIMOI|IA 3WeP ‘IS 22
‘suojuod
Joddn u) AjBys En0ecBUOGIEO ‘AaAR) ‘Aliis ‘ZuenD seinBusgns ‘poujs »81-991 NOILYWHO4 G1314%000
“SRIN00 Of -0UY AISA ‘UMOIG-USIMOHEA 39D O} S0URIO-USIMOHSA NP ‘DURS :
‘Muoone|B R
“an11980) ABIY *AOARD 'ALl1S *POUNIB-UNIPOW O} -ou ‘ARB-uBy PUBS Stz NOILYWHOd HONVHE SAQOOWN .
. . . r ' AVIO %3340 n >
ENOGIBIAW ‘SNOAIBI(BD ‘Apues AnyBiis ‘Alls ‘AuaB-ysiueesl o} -1yBy 'AnD QOOMLSIML HLHON w M m
-apjuodne|8 <
‘SNOUPI|BI ‘Sn010J|11680) ‘APuRS ‘AliS ‘Siium O} AwiB-1yby Asoa ‘AwiD e THVW v1NHOVd 2 w m
'8n0Ja}1(1880} A|Bupieds ‘Apuws A))is 'ABIB-ySIMO||9A 0} -1yBj| Aoa "AeiD AVID YINBNHS m
'989q 18 0}esowo)Buod .
21qQed LSYO-ZUERD POJUGWRd-|[om POPPEQ 88040 '88]qQed UsYD pus -
ZuRnb POPUNOAjoM JUENbAL} TEND PAPUNCIGNS OF AANBLEGNS ‘POUIBB 06-0 NOILYWEOZ 3113NOULID m
~0RIB0D AiA 03 -wunipow ‘AmB-1yBi) A10A 0) UMOIG-USIPPGU S1RIOPOW ‘PURS m 5
‘s9rqqed uend i, m m
QUOISUO) ULR [BUOSEI0 YAP puv POPUNO-{|M jO SOCUY -
pus R104%) LY} UeNbey ‘s ‘TueNb POPUNOIGNS O) JeNBurgNS ‘pouiB +02-0 S11S0d3Q 30vuu3L & m
681900 AI0A 0} -0ut) AIGA ‘DORIOW ‘UMOIG-USIMOIIOA ofud Of AmB W] ‘pueg 2
2 | 2
'80|qqed (jews pue JojBw m
URGIO SWIOE SUKIUOD ‘S{RIGUIL HIEP JO 830 'Ajjis ‘Tuenb pepunosqns o} +52-0 WAIANTIY (¢}
smnBuBgns ‘PourssB-0.1900 194 O} -Gul Ao *AiB-ysimoiieA o} -yl ‘puss M
H310VHVYHO OIDOT0HLIN SSANMOIHL LINN DIHdVYHDILYHLS dNOYD | SAIH3AS |  WALSAS




NEWTON COUNTY GEOLOGY AND MINERAL RESOURCES 21

glauconite, which gives green color to fresh material
collected in the subsurface, from which the term
“greensand’’ was derived. The Winona Formation is
manifested at the surface as a dark reddish-brown,
clayey sand due to the oxidation of the iron-rich
glauconitic sediments. This example is given in order
to illustrate the importance of drilling test holes

which allow examination of unweathered material.
Several test and/or core holes were drilled in order to
determine the thickness and lithologic character of
subsurface sediments, revealing the three-dimen-
sional aspects of the overall geology (Figure 8).
Descriptions of test hole samples representing 10-foot
intervals and of core samples taken for economic

NESHOBA COUNTY
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LAUDERDALE COUNTY

Z o

JASPER COUNTY

LEGEND

O TEST HOLES
® WATER WELLS

Figure 8 — Locations of test holes and water wells with available electric logs and/or samples collected at 10-foot in-

tervals.
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mineral evaluations are given in the Test and Core
Hole Records section of this report. The geologic
units exposed at the surface or encountered in the
shallow subsurface of Newton County are discussed
individually below.

TERTIARY SYSTEM
EOCENE SERIES
WILCOX GROUP

The Wilcox Group is divided into four forma-
tions in eastern Mississippi and western Alabama,
the youngest of which is the Hatchetigbee Formation
(Figure 7). In Mississippi, the Wilcox Group repre-
sents principally fluvial-deltaic depositional environ-
ments, with the exception of the Bashi Formation.
Fossil faunas of marine units within the Wilcox
Group in Alabama indicate an open marine deposi-
tional environment. Facies changes from principally
fluvial-deltaic deposition in Mississippi to more open
marine deposition in Alabama are indicated by an in-
crease in number and thickness of marine beds in the
Wilcox strata of Alabama. Wilcox source material in
Mississippi was supplied mainly by fluvial systems
entering the Mississippi Embayment from the north,
while Wilcox material in Alabama was deposited by
marine environments of the open Gulf (Lowe, 1933).
The Wilcox of Mississippi is composed chiefly of
sands, clays, and thin lignitic zones. Dockery (1980)
noted that the Bashi Formation is the only Wilcox
formation in Mississippi that is abundantly fossi-
liferous, and that marine fossil-bearing upper Wilcox
units of Alabama and eastern Mississippi (Lauder-
dale County) grade north and west into fluvial-deltaic
deposits.

Hatchetighee Formation

The Hatchetighee Formation derived its name
from Hatchetigbee Bluff, Washington County, Ala-
bama, and the first use of the term in the literature
was by Smith (1886). Smith and Johnson (1887) de-
scribed the Hatchetigbee Series to include all strata
between the base of the buhrstone (present Talla-
hatta Formation) and the uppermost Bashi Marl.
Lowe (1933) recognized the separate lithology of the
nonfossiliferous sand between the Basic City Shale
and the clays of the Hatchetigbee Formation. This
sand unit, the Meridian Sand, is included in the basal
portion of the Claiborne Group, with the Hatchetig-
bee Formation comprising the uppermost portion of
the Wilcox Group (Dockery, 1981).

The Hatchetigbee Formation is exposed at the
surface along various roadcuts along the north-south
road paralleling the eastern county boundary in Sec-
tions 12 (SW/4) and 13 (NW /4) of T.8N., R.13E., and
along Highway 19 in Sections 12 (NE/4) and 1

(SW/4). The Hatchetighbee Formation is manifested
at the surface as light-brown to reddish-brown to
gray mottled, thinly interbedded sand, silt, and silty
clays. The irregularity of bedding (Figure 9) is prob-
ably due to channeling, as well as differential settling
from the loading effect provided by overlying sedi-
ment (Figure 11). Thinly interbedded and inter-
laminated sands, silts, and carbonaceous clays, as
well as the absence of marine sediments and fauna,
indicate an estuarine depositional environment with
terrigenous sediment input. Berry (1917) described
abundant land plants from the Hatchetighee Forma-
tion at Meridian, Mississippi, some of which grew ex-
clusively in shallow, still, fresh or very slightly
brackish water.
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Figure 9 — Hatchetigbee Formation in a road cut at
NE/4, NE/4, Sec. 9, T.8N., R.13E.

Lignite beds are not apparent in surface ex-
posures of the Hatchetighee Formation in Newton
County; however, small amounts of lignitic silts and
clays were observed in well cuttings of test holes. The
Hatchetighbee Formation material sampled in the
subsurface is light- to medium dark-gray, micaceous,
sandy, clayey, quartz silt. Neither the basal Hat-
chetighee Formation nor the Bashi Formation is ex-
posed at the surface in Newton County, so no marine
fossils were observed. Trace amounts of glauconite
were observed near the bottom of Test Hole A0-3,
however, where 190 feet of Hatchetigbee sediments
were penetrated without encountering the Bashi
Formation. The Hatchetighee Formation is 260 feet
thick to the southeast in adjoining Clarke County
(Gilliland, 1980). Foster (1940) described the Hat-
chetigbee Formation in Lauderdale County, which
borders Newton County to the east, as being of
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Silt, yellowish- to light olive-gray, clayey, glauconitic, micaceous, thinly
interbedded with sand, very light-gray, fine- to medium-grained, glauconitic,
micaceous, 11.8 feet. Occasional burrows preserved in well-cemented
beds within the upper 5 feet. Unconsolidated where fresh. Unconformity
at base.

Sand, light-brown, medium- to coarse-grained, subangular, moderately
sorted, planar crossbeds with occasional trough crossbeds in the upper
3 feet, sparsely micaceous, 9.6 feet. Irregular clay lenses and occasional
clayballs in the lower 4 feet. Unconformity at base.

Silt, brownish- to dark-gray, clayey, carbonaceous, micaceous,
interbedded with clay, light- to dark-gray, silty, carbonaceous,
micaceous, 3+ feet. Covered below.

LEGEND
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= Clay/sitt

« = | Clayballs

3 Burrows

Figure 10 — Measured section including the uppermost Hatchetigbee Formation, the Meridian Sand, and lowermost
Tallahatta Formation at SW/4, NW/4, NW/4, Sec. 11, T.8N,, R.13E.

variable thickness, ranging from 70 to 150 feet. Only
the upper portions (less than 75 feet) of the Hat-
chetigbee are exposed in Newton County. Figure 10
gives a measured section illustrating the strati-
graphic relationship of the Hatchetigbee Formation
and its disconformable contact with the overlying
Meridian Sand. Figure 12 also illustrates the discon-
formable Hatchetigbee-Meridian contact.

CLAIBORNE GROUP

The type locality of the Claiborne Group is
located at Claiborne Bluff on the Alabama River,
Alabama. Conrad (1847) introduced the Claiborne
Group into the literature in the course of his study of
the marine fauna at Vicksburg, Mississippi. Hilgard
(1860) divided the Claiborne Group in Mississippi

into the upper ‘“Calcareous Claiborne Strata” and
lower “‘Siliceous Claiborne Strata.” Subsequent geo-
logic research has resulted in separation of the Clai-
borne Group into the following formations and
members:

Cockfield Formation

Cook Mountain Formation
Gordon Creek Shale Member
Potterchitto Member
Archusa Marl Member

Kosciusko Formation

Zilpha Formation

Winona Formation

Tallahatta Formation
Neshoba Sand Member
Basic City Shale Member

Meridian Sand
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Figure 11 — Channel outline in the silty clays of the Hatchetighee Formation. Location: NE/4, SE/4, SE/4, Sec. 13,

T.8N., R.13.E

Figure 12 — Silty clays of the Hatchetigbee Formation,
disconformably overlain by the Meridian Sand. Location:
SW/4, NW/4, NW/4, Sec. 11, T.8N., R.13E.

Thomas (1942) described the stratigraphy of the
Claiborne Group in Mississippi; however, he placed
the Meridian in the Wilcox Group. Recent literature
places the Meridian Sand in the Claiborne Group with
formational rank (Dockery, 1980), as does less recent
literature (Foster, 1940). Classification of the forma-
tions and members comprising the Claiborne Group
into specific depositional environments is given in
Table 5.

Meridian Sand

The nonfossiliferous cross-bedded sand unit
underlying the Basic City Shale Member of the Talla-
hatta Formation and overlying the Hatchetigbee
Formation was first recognized in the literature by
Lowe (1933) as a member of the Tallahatta Forma-
tion. Foster (1940) provided the first description of
the Meridian Sand in the literature as a separate
formation.

The Meridian Sand disconformably overlies the
Hatchetigbee Formation (Figures 10 and 12). Clay-
balls formed as underlying clays of the Hatchetigbee
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TABLE 5
The Claiborne Group, Older To Younger
Formation Member Depositional
Environment
Meridian Sand Fluvial -
northern Miss.
“Neritic bar” -
southern Miss.
Tallahatta Fm. Basic City Marine shelf
Shale and strand-
plain
Tallahatta Fm. Neshoba Sand Deltaic and
strandplain
Winona Fm. Destructional
shelf (marine)
Zilpha Fm. Marine shelf
and prodelta
Kosciusko Fm. Deltaic
Kosciusko Fm. Dobys Bluff Destructional
Tongue shelf (marine)
Cook Mtn. Fm. Archusa Marl Carbonate shelf
{marine)
Cook Mtn. Fm. Potterchitto Mbr. Marine shelf
Cook Mtn. Fm. Gordon Creek Marine shelf
Shale and prodelta
Cockfield Fm. Lower Sand Mbr. Delta front
Cockfield Fm. Upper Shale Mbr. Delta plain
Cockfield Fm. Transition Zone Sound-lagoon
Jackson Group Moodys Branch  Destructional
Fm. shelf (marine)

Dockery, 1980

Formation were reworked into Meridian sediments
during deposition. This has resulted in well-rounded
clayballs, up to 4 inches in diameter, in the lower por-
tions of the Meridian Sand (Figure 13).

The Meridian Sand in Newton County is
characteristically light brown, medium- to coarse-
grained, moderately- to well-sorted, subangular
quartz sand with minor amounts of mica. Iron
staining on quartz grains gives a reddish-brown hue
to the formation in outcrop and in the subsurface. In
outcrop, the Meridian Sand is characteristically a
tabular cross-bedded sand, but cross-bedding is not
apparent in badly weathered exposures. Figure 14 il-
lustrates the cross-bedding, and Figure 15 shows a
closeup view of the laminae within each cross-bed set.

In the subsurface, the Meridian Sand appears as
light-gray to brown, medium- to coarse-grained,
moderately- to well-sorted, quartz sand with 1 to 3

percent mica. The quartz grains are subangular in
outline, indicating only a moderate amount of
transport.

The Meridian Sand varies considerably in
thickness because the formation is bounded above
and below by erosional surfaces. The minimum thick-
ness of the Meridian Sand occurs in Test Hole A0-8,
where the sand measures 9 feet in thickness, and the
maximum thickness is 40 feet in water wells K1 and
K2. In general, the Meridian Sand is 20 to 30 feet
thick in Newton County.

The Meridian Sand is disconformably overlain
by the Basic City Shale Member of the Tallahatta
Formation. Figure 16 illustrates the highly weathered
but sharp contact of the sands of the Meridian and
the clays of the overlying Basic City Shale. Figure 17
shows the Basic City-Meridian disconformity in
measured section.

The Meridian Sand represents an upslope fluvial
facies, probably braided stream or coarse-grained
meanderbelt. This resulted from a change in gradient
and/or source material subsequent to deposition of
upper Wilcox fine-grained fluvial systems described
by Duplantis (1975).

Tallahatta Formation

Professor E.A. Smith suggested the term
“Tallahatta’” to W.H. Dall, and Dall (1898) intro-
duced the Tallahatta Formation into the literature.
The Tallahatta was referred to as ‘‘Buhrstone’” as
early as 1823 (Dall, 1898), and later as “Siliceous
Claiborne’’ (Hilgard, 1860). Professor E. A. Smith
suggested the name Tallahatta in reference to the
Tallahatta Hills in Alabama, where the formation
crops out.

The Tallahatta Formation was initially sub-
divided, in Mississippi, by Lowe (1919) into the
Winona Sand and Basic Claystone Members. The
Winona is presently classified as a separate forma-
tion. Thomas (1942) introduced the Neshoba Sand
into the literature, and recognized it and the Basic
City Shale as upper and lower members, respectively,
of the Tallahatta Formation.

Basic City Shale Member

The first reference to the Basic City Shale was
made by Lowe (1919) as the Basic ‘‘Claystone’ in the
vicinity of Basic City, Clarke County, Mississippi.
Lowe (1919), further, noted a change from shale facies
near Basic City to sand and quartzite facies west of
Newton County. This change is apparent in Newton
County exposures, as the thick sequence of shale is
interbedded and interlaminated with sand and silt;
much of what seems to be clay upon immediate in-
spection, appears as silt under the microscope. Re-
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Figure 13 — Clayballs in basal Meridian Sand. Location: NW/4, SW/4, Sec. 22, T.8N., R.13E.

cent literature identifies this stratigraphic interval as
the Basic City Shale Member (Parks, 1963), as does
the most recently published stratigraphic column of
Mississippi (Dockery, 1981).

The Basic City Shale Member is the lowermost
portion of the Tallahatta Formation, and disconform-
ably overlies the Meridian Sand.

Exposures of the Basic City Shale Member occur
mainly in the eastern portion of Newton County in
Townships 7 and 8 North of Range 13 East. These
outcrops are not as spectacular as those to the east,
especially the type locality north of Basic City in
Clarke County. Figures 17 and 20 illustrate the Basic
City Shale in measured section and its disconform-
able contact with the underlying Meridian Sand.
Figures 18 and 19 show the conformable contact with
the overlying Neshoba Sand Member. As Figure 19
illustrates, the Neshoba-Basic City Shale contact ap-
pears to be locally disconformable; however, this ap-
pearance is probably due to lithification or partial
lithification of the Basic City Shale, as well as the
sharp color contrast between the two members. The
contrast in lithology is not as sharp. The disconform-

able contact of the Basic City Shale with the Meri-
dian Sand is consistent texturally, even in highly
weathered areas where surface exposures are in the
soil weathering horizon (Figure 16).

Burrowing is common in the Basic City Shale,
especially in the middle and upper portions (Figure
21). Individual burrows are conspicuous where the
Basic City Shale is less indurated, and lithified sand-
stone burrows remain as the less resistant, unconsoli-
dated sand, silt, and clay weather from the outcrop.

Surface exposures of the Basic City Shale
usually reveal light- to very light-gray, well lithified
sandstone, interbedded or interlaminated with lithi-
fied siltstone and claystone (Figure 22). Darker colors
usually prevail in areas where the Basic City Shale is
not lithified, giving a dark-gray to dark greenish-gray
color in outcrop (Figure 23). Lithified portions
usually occur where the Basic City Shale occupies the
weathering zone above the water table, and nonlithi-
fied portions in areas near or below the water table.

The Basic City Shale is sparingly fossiliferous,
although evidence of bioturbation is very common,
especially in lithified portions (Figure 24) where pres-
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Figure 14 — Cross-bedding in the Meridian Sand.
Location: SE/4, SE/4, SE/4, Sec. 26, T.8N., R.13E.

Figure 15 — Close-up view of cross-bedding shown in
Figure 14, illustrating the laminae within each cross-bed
set. Location: SE/4, SE/4, SE/4, Sec. 26, T.8N., R.13E.

Figure 16 — Contact of the Meridian Sand with the
overlying Basic City Shale; pick is at the contact. Loca-
tion: SW/4, NW/4, NW/4, Sec. 11, T.8N., R.13E.

ervation of burrows in sandstone is more complete.
The burrows are relatively large (Figure 21) in some
instances, and do not appear to have any particular
orientation, as horizontal, vertical, and oblique bur-
rows occur with respect to the bedding plane. This
bioturbation probably represents the burrowing
activity of decapods. Remains of bivalves are less
numerous, and occur in finer sediments of the Basic
City Shale. Figure 25 illustrates an important guide
fossil, Anodontia augustana Gardner, 1951, common
to the Basic City Shale in Alabama. Well preserved
specimens of this species are rare in Mississippi.

The thickness of the Basic City Shale, in Newton
County, ranges from a minimum of 83 feet in Test
Hole A0-5 to a maximum thickness of 130 feet in
water well L1. Samples collected from the subsurface
indicate a more energetic depositional environment
than ocurrences in eastern Mississippi and Alabama.
Very little clay was detected, as microscopic
examination of test hole samples collected at 10-foot
intervals revealed silty sand with minor amount of
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Figure 17 — Measured section including uppermost Meridian Sand and lower Basic City Shale in outcrop at SW/4,

NE/4, Sec. 6, T.8N., R.13E.
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Siltstone, very light-gray, thinly interbedded with claystone, very
light-gray, and sandstone, very light-gray, medium- to very
fine-grained, subangular, glauconitic, and unconsolidated sand and
silty clay, 50.4 feet. Occasional burrows in lithified beds and most
numerous in the 25- to 40-foot interval from the top.

Sand, dark yellowish-orange, medium- to coarse-grained,
subangular, well sorted, crossbedded in tabular sets, micaceous,
22.7 feet. Clay laminae separate 0.5- to 3-foot-thick crossbed sets.
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Figure 18 — Measured section including uppermost Tallahatta Formation and lower Winona Formation at NE/4, SW/4
Sec. 34, T.8N., R.12E. ’
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Figure 19 — Contact of the Basic City Shale with the
overlying Neshoba Sand Member of the Tallahatta Forma-
tion. Location: NE/4, NW/4, NE/4, Sec. 24, T.8N., R.12E.

clay as matrix material, and appreciable glauconite
and mica. Colors range from pale- to dark yellow-
brown at surface exposures, and medium-light to
dark-gray in the subsurface. Mineralogy and
economic geological aspects of the Basic City Shale
are discussed in the Economic Geology Section of this
report.

Differences in lithology and thickness of the
Basic City Shale between Alabama and Newton
County occurrences are of geological as well as
economic importance. Reynolds (1970) described 80
feet of claystone and an additional 20 feet of nonlithi-
fied zeolite-bearing clay in western and west-central
Alabama. Gilliland (1980) described the Basic City
Shale as siliceous claystone with minor silt and sand
size fractions, having a maximum thickness of 202
feet in Clarke County, Mississippi. In Lauderdale
County, Foster (1940) described 60 to 80 foot thick
sequences of claystone with minor sand and silt.
Newton County surface exposures of the Basic City
Shale, as well as subsurface investigation, reveal a
much sandier facies, with lesser amounts of pure clay
than reported in eastern Mississippi and western
Alabama. This is consistent with Lowe's (1919) ob-

Figure 20 — Contact of the Basic City Shale with the underlying Meridian Sand. Location: SW/4, NW/4, NW/4, Sec. 11,

T.8N., R.13E.
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Figure 21 — Lithified remains of burrows weathering
from less consolidated sediments of the Basic City Shale.
Location: NW/4, NE/4, NW/4, Sec. 10, T.8N., R.13E.

servation that the dominant clay lithology of the
Basic City Shale in eastern Mississippi gives way to
sand west of Newton County. Lithologic changes in
the Basic City Shale reflect facies changes in the
high-constructive, wave-dominated Tallahatta Delta
system described by O’Donnell (1974), wherein.
Newton County material represents nearshore,
marine shelf sediments, changing northwestward to
strandplain sand facies and channel mouth bar sand
facies.

Neshoba Sand Member

The Neshoba Sand Member of the Tallahatta
Formation was named by Thomas (1942) after the
village of Neshoba, Neshoba County, Mississippi, in
reference to sparingly glauconitic sand previously
considered to be lower Winona sediments. ;

The Neshoba Sand is disconformably overlain by
the Winona Formation (Figure 26) and conformably
underlain by the Basic City Shale (Figure 19). The
Neshoba Sand is nol encountered at the surface in
Clarke County (Gilliland, 1980), and not considered

Figure 22 — Well lithified sandstone, interbedded with well lithified siltstone and claystone in the Basic City Shale.
Location: NE/4, SE/4, SE/4, Sec. 26, T.8N., R.13E.
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Figure 23 — Nonlithified, interlaminated and thinly
interbedded sand, silt, and clay of the Basic City Shale.
Location: SW/4, NW/4, NW/4, Sec. 10, T.8N., R.13E.

Figure 24 — Burrows in lithified sandstone of the Basic
City Shale. Quarter in upper left center for scale. Location:
SE/4, NE/4, NE/4, Sec. 1, T.6N., R.13E.

Figure 25 — Specimen of Anodontia augustana Gardner,
1951, collected from the Basic City Shale. Scale in centi-
meters. Location: SW/4, NE/4, SW/4, Sec. 34, T.8N.,
R.12E.

as a separate geologic unit in Lauderdale County
(Foster, 1940). The Neshoba Sand is typically ex-
posed in Newton County as moderate- to dark red-
dish-brown, coarse- to fine-grained, micaceous, glau-
conitic, massive, nonfossiliferous sand. Figure 18
illustrates the Neshoba Sand Member in measured
section. The disconformity with the overlying
Winona is, generally, not clearly distinctive at the
surface due to weathering, but is obvious in relatively
fresh roadcuts (Figure 26). The Neshoba Sand
usually has a mottled appearance, probably due to
downward movement of clays and iron oxides leached
from the overlying Winona. Neshoba sediments are
locally glauconitic, and consistently micaceous.

In the subsurface, the Neshoba Sand is typically
grayish-orange, very coarse- to fine-grained, poorly
sorted, subangular quartz sand, with appreciable
glauconite and mica. The member is generally 10 feet
thick, with a minimum thickness of 8 feet en-
countered in Test Hole A0-15, and maximum thick-
ness of 15 feet in Test Hole A0-9 and water wells K1
and K2.

The Neshoba Sand represents a coarsening
upward sequence of sediments produced as the sea
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Figure 26 — Contact of the Neshoba Sand with the
overlying Winona Formation. Hammer is at the contact.
Location: NE/4, SW/4, Sec. 34, T.8N., R.12E.

regressed after deposition of the underlying Basic
City Shale Member. In this manner, terrigenous sedi-
ments were reworked in the energetic shoreline en-
vironment into the strandplain sand facies of the
Neshoba Sand Member.

Winona Formation

The Winona Formation was initially described in
the literature by Lowe (1919) as a member of the
Tallahatta Formation. Thomas (1942) raised the
Winona to the rank of formation. Priddy (1943) de-
scribed the Winona at the type locality (Winona,
Mississippi) as a member of the Lisbon Formation.
Subsequent classification has divided the strata such
that the Lisbon Formation designation is no longer
used in Mississippi. The present stratigraphic column
of Mississippi (Dockery, 1981) classified the Winona
as a separate formation, as did Thomas (1942), and
this classification is utilized in this report.

The Winona Formation is well exposed in
eastern and northeastern Newton County. It is mani-
fested at the surface as dark reddish-brown, medium-
to very fine-grained, poorly sorted, silty, clayey,
glauconitic, fossiliferous sand. The glauconite con-
tent is high, at many places well over 50 percent. The
formation weathers to a deep reddish-brown where
exposed at the surface, but in fresh exposures un-
weathered glauconite gives the formation a light
olive-gray to greenish-gray color. The Winona
Formation is highly fossiliferous, with molds and

casts of bivalves and gastropods preserved in lithified
portions exposed at the surface. These lithified,
limonitic, irregular, discontinuous, ironstone beds are
probably the result of weathering of glauconite.
Figure 27 illustrates irregular ironstone layers in the
Winona Formaton, at the same location as the
measured section describing the Winona and under-
lying strata in Figure 18. The disconformable contact
with the underlying Neshoba Sand Member is de-
picted in Figure 26. The uppermost portion of the
Winona Formation and overlying strata are described
in the Zilpha. Formation section of this report (see
measured section in Figure 30).

Figure 27 — Irregular fossiliferous ironstone layers in
the Winona Formation. Location: SW/4, NE/4, SW/4, Sec
34, T.8N., R.12E.

The highly ferruginous sediments of the Winona
Formation form interesting patterns upon
weathering of limonitic concretions (Figure 28) and
provide good conditions for preservation of limonitic
molds and casts. Figure 29 illustrates a specimen of
Barbatia sp. that filled in with pellets which altered
to glauconite, and later weathered to limonite,
leaving a replica of the pellets after the original shell
had dissolved.

The most common bivalve fossil occurrences
observed in outcrop are: Nemocardium sp., Cras-
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Figure 28 — Banded weathering pattern produced by
weathering of limonitic concretions in the Winona Forma-
tion. Location: NE/4, NE/4, NE/4, Sec. 13, T.6N., R.13E.

satella sp., Chlamys sp., and Cubitostrea sp. The
gastropods Lacinia alveata (Conrad), Calyptraphorus
sp., and Athleta sp. also occur frequently as molds
and casts in the ironstone. These and other fauna
were described in the Winona Formation in neigh-
boring Clarke County by Dockery (1980).

In the subsurface, the Winona Formation is very
fine- to very coarse-grained, silty, clayey, fossili-
ferous, glauconitic sand, with calcite cemented layers
of glauconitic sandstone and siltstone, interbedded
and interlaminated with non-cemented layers. The
colors range from pale yellowish-brown, light olive-
gray, to greenish-gray. The maximum thickness of
the Winona Formation in Newton County occurs in
Test Hole A0-1, where 72 feet of cemented and non-
cemented, fossiliferous, green sand occurs. The mini-
mum thickness of 35 feet occurs in Test Hole A0-14.

The Winona Formation represents a destruc-
tional shelf facies deposited in a marine transgression
above the nearshore deltaic and strandplain sedi-
ments of the underlying Neshoba Sand Member of
the Tallahatta Formation. The Winona is separated
from underlying strandplain sediments of the
Neshoba Sand Member by a disconformity that
marks the beginning of the transgression recorded by
Winona shelf sediments. The conformably overlying
Zilpha represents prodelta and shelf muds that were
deposited offshore in a deeper and less energetic
marine environment.

Figure 29 — Ferruginous internal molds of Barbatia sp. (A) and Bathytormus sp. (B) showing the outlines of pellets
which initially filled the shells. Location: SW/4, NE/4, SW/4, Sec. 34, T.8N., R.12E.
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Zilpha Formation

Hughes (1940) introduced the term Zilpha into
the literature. Thomas (1942) formally named the
Zilpha as a formation, and described the type locality
at Bucksnort Hill in the vicinity of Zilpha Creek,
along a country road in the center of Sec. 8, T.16N.,
R.16E., Attala County. The Zilpha Formation is 54
feet thick at the type locality, and consists of car-
bonaceous shale and glauconitic, sandy clay. The
contact with the underlying Winona Formation is
conformable at the type locality (Thomas, 1942).

Figure 30 illustrates a measured section of the
Zilpha Formation and its relationship to enclosing
strata. The lower contact of the Zilpha Formation
with the Winona Formation is conformable, with a
downward increase in glauconite and quartz percent-
ages. The upper contact with the overlying Kosciusko
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Formation is also gradational as the lowermost 3 to 5
foot interval of the Kosciusko Formation has glauco-
nite concentrations of up to 55 percent. Clay percent-
ages increase downward in this interval until a shale
texture is attained. This upper gradational contact
marks a transition from marine shelf and prodelta
mud facies to the non-marine deltaic sand and mud
facies of the Kosciusko Formation. In weathered out-
crop, the transition from Kosciusko to Zilpha Forma-
tion sediments is abrupt, as most of the glauconite
and clay has weathered from lowermost Kosciusko
sands. The Kosciusko-Zilpha Formation contact is
erosional locally, where diastems probably are a re-
sult of channel cutting by Kosciusko distributary
systems. Figure 31 is an example of a typical expo-
sure of the Kosciusko-Zilpha contact. Figure 32
shows a typical exposure of the Zilpha Formation.

Sand, moderate reddish-brown, medium- to very fine-grained, subangular,
massively bedded, silty, micaceous, 13.5 feet. Conformable contact with
underlying shale.

Clay, dark yellowish-brown, shaly, silty, sandy, 12.5 feet. Gradational
contact with underlying sand.

Sand, dark reddish-brown, medium- to very fine-grained, poorly sorted,
subangular thinly bedded, silty, clayey, glauconitic, fossiliferous, 8.7 feet.

LEGEND

Sand Clay/silt

8| Bivalves and

@g%| gastropods Ironstone
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Figure 30 — Measured section illustrating the Kosciusko - Zilpha - Winona transition. Location: SE/4, SE/4, Sec. 12,

T.7N., R.12E.
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Figure 31 — Kosciusko - Zilpha contact as seen in
measured section described in Figure 30. Location: SE/4,
SE/4, Sec. 12, T.TN., R.12E.

O'Donnell (1974) recognized the Winona and
lower Zilpha Formation as the marine destructional
phase of Tallahatta shallow shelf, strandplain, and
deltaic systems, and the upper Zilpha as prodelta
carbonaceous clays and interbedded clays and sands
of the Kosciusko delta systems.

In Newton County, the Zilpha Formation occurs
at the surface as dark yellowish-brown to grayish-
brown, sandy, silty, glauconitic, carbonaceous clay,
with sand lenses and thin beds occurring mostly in
the lower portions. In the subsurface, the dark
yellowish-brown, sandy, silty clays of the Zilpha
Formation range from 12 feet thick in Test Hole AO-
13 to 68 feet thick in water well K2. The thickness of
the Zilpha usually varies inversely with that of the
Winona Formation; this interval is often obscure in
outcrop, appearing as a clayey zone in the uppermost
few feet of Winona type sediments. Therefore the
Zilpha and Winona formations are mapped as a single
unit on the surface Geologic Map (Plate 1). However,

Figure 32 — Zilpha Formation in
SE/4, NE/4, Sec. 5, T.8N., R.12E.

outcrop. Location:

these units can be easily distinguished downdip
(Plate 2).

Kosciusko Formation

The Kosciusko was established as a member of
the Lishon Formation by Cooke (1925). Thomas
(1942) redefined the Kosciusko to include all strata
above the Zilpha and below the Wautubbee Forma-
tion (present Cook Mountain Formation) and raised
the Kosciusko to formation status. This interval has
been recognized as the Sparta Sand, an equivalent
unit in Texas and Louisiana, by Spooner (1926) and
Shearer (1930). Cooke (1925) observed the transition
between the deltaic clastic facies of the Kosciusko
Formation in Mississippi and equivalent marine shelf
sediments of the Lisbon Formation in Alabama. Be-
cause of this transition, carbonaceous sands and
clays occur in Mississippi at the same interval oc-
cupied by marine sands and limestones in Alabama.
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The thick sequence of nonmarine sands and shales of
the Kosciusko indicates constructive deltaic deposi-
tion. The fossiliferous marine sand representing the
destructional phase of the Kosciusko delta system,
described by Dockery (1980) as the Dobys Bluff
Tongue, does not occur in Newton County. Instead,
the upper Kosciusko Formation is composed of
carbonaceous, nonfossiliferous shale, disconformably
overlain by marine shelf sediments of the Cook
Mountain Formation.

The Kosciusko Formation seldom exhibits
bedding where exposed at the surface in Newton
County. except in the upper shaly portions. Figures
30 and 31 illustrate the lower Kosciusko and the lower
contact with the Zilpha Formation. The upper con-
tact of the Kosciusko with the overlying Cook
Mountain Formation is shown in Figure 33. The
upper portions of the Kosciusko Formation are
characterized by thin te medium bedded, tabular
cross-beds, truncated by thin shale beds composed of
light to dark gray clayey silt (Figure 34). Fossil
occurrences are absent at surface exposures of the
Kosciusko Formation in Newton County, possibly
due to weathering, as most exposures occur in the soil
weathering zone. No fossils ascribed to the Kosciusko
oceur in test hole samples, although shell fragments
attributable to uphole contamination from the Cook
Mountain Formation were frequent. The upper shaly
portion of the Kosciusko Formation has a maximum
thickness of 88 feet, encountered in water well K2.
This interval is 78 feet thick in Test Hole AO0-15,
where most of the Kosciusko Formation is charac-
terized by high percentages of carbonaceous shale.
According to the electric log, the upper shale interval
is 48 feet thick to the northwest in Test Hole A0-14.
These particular test holes are only two miles apart,
suggesting highly variable thickness of the upper
Kosciusko shaly interval. Farther northwest, thick-
nesses are more consistent, as exemplified by thick-
nesses of 62 and 52 feet in Test Holes A0-12 and A0-2,
respectively.

The lower portions of the Kosciusko Formation
are characterized by very coarse- to very fine-grained
quartz sand. Near the base (lower 30 feet) the
Kosciusko is characterized by very coarse- to
medium-grained, well-sorted quartz sand, with in-
creasing percentages of glauconite toward the lower
contact with the Zilpha Formation. This interval
often shows no bedding in outcrop, probably due to
weathering of the highly permeable material, as most
exposures of the Kosciusko Formation occur in the
thick, highly leached ““A’ soil horizon (Figure 35). A
color change, from brownish-gray to black in the
shaly upper Kosciusko to pale brown in the lower
sandy facies, accompanies a coarsening downward
trend, characteristic in subsurface sampling. The
thickness of the lower Kosciusko sands ranges from a
minimum of 56 feet in water well E2 to a maximum of

Figure 33 — Contact of the Kosciusko Formation with
the overlying Cook Mountain Formation. Hammer is at
contact. Location: NW/4, SE/4, Sec. 2, T.5N., R.12E.

Figure 34 — Surface exposure of the upper Kosciusko
Formation. Location: NW/4, SE/4, Sec. 2, T.5N., R.12E.



38 MISSISSIPPI BUREAU OF GEOLOGY

Figure 35 — Surface exposure of the lower Kosciusko
Formation. Location: SE/4, SE/4, Sec. 12, T.7TN., R.12E.

160 feet in water well K2. The sand and shale facies
usually vary inversely in thickness. A maximum
overall thickness for the Kosciusko Formation of 228
feet occurs in water well K2, and the minimum thick-
ness (136 feet) occurs in Test Hole A0-15. These holes
show a northwest thickening of the formation along
strike. This northwest thickening is further
illustrated by a maximum thickness of 280 feet re-
ported in neighboring Attala County to the north-
west (Parks, 1963), and by a thickness of 167 feet in
neighboring Clarke County to the southeast
(Gilliland, 1980).

Surface exposures of the Kosciusko Formation
reveal significant occurrences of petrified wood and
well-lithified siltstone in the lower sandy portion of
the formation. Figure 36 illustrates a well-lithified
boulder of silty sandstone, probably formed as down-
ward percolation of ground water was retarded by
underlying clays of the Zilpha Formation, resulting in
an abundance of silica cement necessary to form
sandstone ledges. Parks (1963) described caves and
sinkholes developed by undercutting of less resistant

sediments below quartzitic rock ledges in the
Kosciusko Formation in Attala County.

Thomas (1942) described rare occurrences of
petrified wood as characteristic of the Kosciusko
Formation throughout the outcrop belt. Some occur-
rences of petrified wood were noted within the
Kosciusko Formation in Newton County (Figure 37).

Figure 36 — Sandstone boulder from the Kosciusko
Formation, excavated from Highway 503 roadbed between
Hickory and Decatur, Mississippi.

Figure 37 — Petrified wood in the Kosciusko Formation.
Location: NE/4, SE/4, SW/4, Sec. 17, T.7N., R.12E.
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Cook Mountain Formation

The Cook Mountain Formation was named by
Kennedy in 1892 in reference to marine deposits at
Cook Mountain, Houston County, Texas (Wilmarth,
1938). Lowe (1919) named equivalent strata in Mis-
sissippi the Wautubbee marls, in reference to marine
deposits near Wautubbee, Clarke County, Missis-
sippi. Thomas (1942) applied formation rank to the
Wautubbee; however, Priddy (1960) named it as a
member of the Lisbon Formation. Most recent litera-
ture uses the name Cook Mountain Formation for the
interval above the Kosciusko Formation and below
the Cockfield Formation (Dockery, 1981), with sub-
division into members (Archusa Marl, Potterchitto,
and Gordon Creek Shale) as described by Thomas
(1942). Thomas (1942) noted that this three-fold sub-
division cannot be extended northwest of central
Newton County because the different facies become
laterally discontinuous. Weathering has nearly com-
pletely altered many of the fresh exposures observed
by Thomas, but the homogeneous, resistant lime-
stones characteristic of the Archusa Marl Member
are not apparent at the surface, or in the subsurface,
in Newton County. Subdivision of the Cook Moun-
tain is thus two-fold, with the upper Gordon Creek
Shale and lower Potterchitto members comprising
the variable 47 to 110 foot thickness of the formation
in Newton County.

The Cook Mountain Formation is best exposed
in Newton County on the south side of I-20 at the
Newton exit, in the NW /4 of NE/4 of Sec. 26, T.6N.,
R.11E. A measured section of this exposure is illus-
‘trated in Figure 38. The Cook Mountain Formation
varies in thickness in the subsurface, from an
unusually thin interval of 47 feet in Test Hole A0-2,
to a maximum of 135 in Test Hole A0-7. The Cook
Mountain Formation thickens downdip. The areal
geologic map identifies the Cook Mountain Forma-
tion as a single unit, even though the two members
are discussed separately in the text. Because the
members of the Cook Mountain Formation are diffi-
cult to differentiate on electric logs, thicknesses for
these members are given from test holes from which
samples were taken.

Potterchitto Member

The Potterchitto Member of the Cook Mountain
Formation was introduced to the literature by
Thomas (1942), who designated the type locality near
Potterchitto Creek, two miles north of Newton, Mis-
sissippi. Weathering and vegetation have altered the
fresh roadcuts described by Thomas (1942), and the
reader is referred to that publication for excellent
photographs of the Potterchitto type locality. This
member is well exposed at the outcrop described in
Figure 38 of this report. Figure 39 illustrates a por-

tion of the outcrop from which the measured section,
illustrated in Figure 38, is derived.

The Cook Mountain Formation was deposited in
a marine environment, with marine shelf sediments of
the Potterchitto Member overlain by marine shelf
and prodelta sediments of the Gordon Creek Shale
Member. Faunal diversity is greatest toward the bot-
tom of the Potterchitto Member, as illustrated in
Figure 38.

The Potterchitto Member disconformably
overlies the Kosciusko Formation (Figure 33). At the
surface, the Potterchitto Member is characteristically
light- to brownish-gray, silty, clayey, glauconitic, cal-
careous, fossiliferous, bioturbated sand, with discon-
tinuous sandstone and siltstone ledges as well as
ironstone concretions. These lithified zones offer good
preservation conditions for the remains of burrows
(Figure 40). Figure 41 illustrates the most common
fossils observed in the Potterchitto Member. It
should be noted that the lowermost portions of the
Cook Mountain Formation are not exposed in the
outcrop shown in Figures 38 and 39.

The Potterchitto Member varies in thickness
from 35 feet in Test Hole A0-2, where an unusually
thin interval of Cook Mountain Formation is en-
countered, to a maximum of 78 feet in Test hole A0-
16. Test hole samples collected in the subsurface indi-
cate that the Potterchitto Member is composed of
light-gray to pale yellowish-brown, very fine- to very
coarse-grained, silty, clayey, calcareous, glauconitic,
fossiliferous sand, with appreciable amounts of
carbonaceous clay.

The Potterchitto Member is conformably
overlain by the Gordon Creek Shale Member of the
Cook Mountain Formation. The contact between
these two units is illustrated in Figures 38 and 39.

Gordon Creek Shale Member

The Gordon Creek Shale Member was named by
Thomas (1942) in reference to the small creek flowing
through Wautubbee Station, Clarke County, Missis-
sippi. The Gordon Creek Shale is similar in lithology
and appearance to other carbonaceous shales in the
Claiborne and Wilcox groups, such as the Zilpha and
portions of the Hatchetighee Formation. In Newton
County, the Gordon Creek Shale is manifested at the
surface as grayish-brown to medium dark-gray,
sandy, silty, thinly bedded shale, as well as silty,
clayey, well-cemented, glauconitic sandstone and
siltstone interbedded and interlaminated with uncon-
solidated sand, silt, and clay. Figure 42 illustrates the
general appearance of the Gordon Creek Shale at the
surface in Newton County.

The Gordon Creek Shale is 21 feet thick in the
measured section described in Figure 38; however,
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Figure 38 — Measured section of the Cook Mountain Formation. Location: NE/4, NW/4, NE/4, Sec. 26, T.6N., R.11E.



NEWTON COUNTY GEOLOGY AND MINERAL RESOURCES 41

Figure 39 — Upper interval of the Potterchitto Member
in outcrop. Hammer is at the contact with the Gordon
Creek Shale Member; yardstick in foreground for scale.
Location: NE/4, NW/4, NE/4, Sec. 26, T.6N., R.11E.

Figure 41 — Most common fossils in the Potterchitto
Member, Cook Mountain Formation: Row 1, Cubitostrea
sellaeformis (Conrad); Row 2, Flabellum cuneiforme
pachyphyllum Gabb and Horn; Row 3, left to right,
Latirus moorei (Gabb), Pseudoliva vetusta carinata
Conrad, Caricella stenzeli Palmer, Neverita sp., Athleta
petrosa (Conrad); Row 4, Venericardia (Rotundicardia)
rotunda Lea; Row 5, Limopsis aviculoides (Conrad); Row
6, Chlamys wahtubbeana Dall. MGS Locality 65: NE/4,
NW/4, NE/4, Sec. 26, T.6N., R.11E.

Figure 40 — Burrows in the Potterchitto Member of the
Cook Mountain Formation. Location: NE/4, NW/4, NE/4,
Sec. 26, T.6N., R.11E.
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Figure 42 — Gordon Creek Shale Member of the Cook
Mountain Formation in outcrop. Location: NW/4, NE/4,
NE/4, Sec. 26, T.6N., R.11E.

the thickness is variable in the vicinity of Newton,
where the upper boundary with the Cockfield Forma-
tion is erosional. The Gordon Creek Shale reaches a
maximum of 38 feet thick in the subsurface (Test
Hole A0-7), and is composed of pale yellowish-brown
to medium-gray, slightly calcareous, silty, sandy,
glauconitic, carbonaceous shale. The Gordon Creek
Shale is conformably overlain by the Cockfield For-
mation (Figure 43) except for an area encompassing
the town of Newton, where local channeling by Cock-
field distributary systems has produced an erosional
contact.

Cockfield Formation

The Cockfield Formation was introduced into the
literature by Vaughan (1895) in reference to expo-
sures at Cockfield Ferry on the Red River about half-
way between St. Maurice and Montgomery, Loui-
siana. The name is applied to lignitic sands and clays
which underlie the Jackson Group and overlie what is
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Figure 43 — Contact between the Gordon Creek Shale
Member of the Cook Mountain Formation and the over-
lying Cockfield Formation. Location: NE/4, SW/4, NW/4,
Sec. 17, T.7N., R.10E.

presently termed the Cook Mountain Formation.
Lowe (1915) classified these beds, which he termed
the Cockfield Lignite, as a member of the Lisbon
Formation. Thomas (1942) identified the Cockfield as
a formation that occupies the stratigraphic interval
above the Wautubbee (present Cook Mountain) and
below the Moodys Branch Formation of the Jackson
Group. The Cockfield Formation is referred to in
some literature (Bergquist, 1942) as the Yegua
Formation, utilizing Texas terminology.

The upper shaly zone and lower sandy zone of
the Cockfield are not as apparent in outcrop as in the
subsurface. The uppermost 90 feet of the formation
are dominated by carbonaceous clays and silts with
high percentages of lignitic clay and silt separated by
thin beds of glauconitic, micaceous, quartz sand and
silt. The lower 75 feet of the Cockfield Formation are
dominantly medium-grained, sightly micaceous,
quartz sand, with trace amounts of heavy minerals
and occasional thin beds of carbonaceous silt and
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clay. Colors range from black to dark gray in car-
bonaceous clay intervals to light brown in sand inter-
vals sampled in the subsurface.

The Cockfield Formation ranges in thickness
from 112 feet to the east in neighboring Clarke
County (Gilliland, 1980), to 280 feet to the west in
neighboring Scott County (Bergquist, 1942). Test
Hole A0-7, the only test hole to penetrate a complete
section of the Cockfield Formation in Newton
County, recorded a thickness of 173 feet. These thick-
nesses indicate that the Cockfield Formation thickens
to the northwest along strike across Clarke, Newton,
and Scott counties. The Cockfield Formation reaches
a maximum known thickness in Newton County of
194 feet in water well J2.

In outerop, the Cockfield Formation appears as
massively bedded, very coarse- to very fine- (but pre-
dominantly medium-) grained, moderately sorted
quartz sand. Colors vary according to the amount of
oxidation and leaching, and range from moderate
reddish-brown to white. Figure 44 illustrates the ap-
pearance of the Cockfield Formation in outcrop. Note
the nearly vertical slope, characteristic of Cockfield
sediments. Thin beds and laminae of medium- to
light-gray clay and silt appear occasionally in out-
crop, but no lignite beds have been observed by the
author. Bergquist (1942) reported deciduous leaf im-
prints in the carbonaceous shales of the upper Cock-
field Formation in Scott County. Lowe (1915) noted
that carbonaceous clays and lignite, characteristic of
the Cockfield Formation, extend across Louisiana
and have been described in several areas of Missis-
sippi. Lignite is apparent in small quantities in New-
ton County test hole samples, but not at the surface.
The carbonaceous interbedded shales and sand of the
upper Cockfield Formation represent a delta plain
depositional environment, and the lower sand facies
represents a delta front depositional environment as
described by Dockery (1976).

The lower contact of the Cockfield Formation
with the Cook Mountain Formation is erosional
locally in the area around and to the south of Newton,
due to channeling by Cockfield distributary systems.
This facies of the Cockfield Formation represents a
more energetic depositional environment, and is
characterized by stringers and discontinuous lenses
of chert pebbles. Outside of this area, along the out-
crop belt, the lower contact of the Cockfield Forma-
tion is conformable and gradational, as sand gives
way downward to interlaminated silty and sandy
clay, then to the shales of uppermost Cook Mountain
sediments. The upper contact of the Cockfield
Formation with the overlying Moodys Branch
Formation is erosional.

JACKSON GROUP

The Jackson Group was named by Conrad
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Figure 44 — Cockfield Formation in outcrop. Location:
NW/4, NW/4, NE/4, Sec. 26, T.6N., R.11E.

(1856), in reference to fossiliferous marine sediments
of Jackson, Mississippi. Lowe (1915) subdivided the
Jackson Group into three formations: Yazoo Clay
Marl, Moody's Branch Green Marls, and Madison
Sands. Cooke (1918) removed the Madison Sands re-
sulting in a two-fold division of the Jackson Group,
and later (1933) named a new unit, the Cocoa Sand, in
reference to an abandoned post office called Cocoa in
Choctaw County, Alabama. Subsequently, names of
formations designated by Lowe (1915) were altered,
and in some literature (Cooke, 1933, for example) the
Jackson was designated as a formation. The Yazoo
Formation was subdivided, in addition to the Cocoa
Sand named by Cooke (1933), into North Creek Clay,
Pachuta Marl, and Shubuta Clay members (Murray,
1947). Murray subsequently changed the North
Creek Clay to the North Twistwood Creek Clay Mem-
ber (DeVries, 1963) as a contributing author in the
Jasper County Mineral Resources bulletin. Thus the
Jackson Group has become subdivided into the fol-
lowing classification, recognized by the Mississippi
Bureau of Geology:
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Jackson Group
Yazoo Formation
Shubuta Clay Member
Pachuta Marl Member
Cocoa Sand Member
North Twistwood Creek Clay Member
Moodys Branch Formation

The stratigraphic sequence of the Jackson Group
in Newton County indicates deepening of the marine
environment from the destructional shelf deposits of
the Moodys Branch Formation to the shelf clays of
the Yazoo Formation.

Moodys Branch Formation

The Moodys Branch Formation was introduced
into the literature by Lowe (1915) as the Moody’s
Branch Green Marls. As previously discussed, pre-
sent terminology designates this unit as the Moodys
Branch Formation, which disconformably overlies
the Cockfield Formation.

The Moodys Branch Formation is composed of
fossiliferous, glauconitic, clayey sand with varying
amount of quartz sand and clay when sampled in the
subsurface. The unit is 15 feet thick in Newton
County. The thickness to the southeast in Clarke
County ranges from 10 to 25 feet (Gilliland, 1980),
and to the northwest in Scott County the thickness
ranges from 12 to 25 feet.

Weathering has destroyed the lithologic
character of the Moodys Branch at the surface in
Newton County. Calcium carbonate and glauconite
are among the least stable minerals when exposed to
surface conditions, especially in an area such as
Newton County where humid subtropical conditions
give rise to highly leached, oxidized, acidic soil condi-
tions. The lithologic characteristics having been re-
moved, the Moodys Branch Formation cannot realis-
tically be traced in outcrop across Newton County.
Therefore, description of the Moodys Branch Forma-
tion and its contact with the Cockfield Formation are
based entirely on subsurface data, and extrapolation
of that data to the surface, respectively. To make
matters worse, low terrace deposits cover much of the
surface outcrop belt in Newton County. Similar
weathering conditions exist in adjacent Scott
County, where the Moodys Branch was depicted en-
tirely on the basis of subsurface data (Bergquist,
1942). The Moodys Branch Formation is composed of
light gray, glauconitic, calcareous, fossiliferous,
quartz sand in the subsurface. The molluscan fauna
of the Moodys Branch Formation was described in
detailed bulletin form by Dockery, 1977. Figure 45
illustrates the diversity of fauna of the Moodys
Branch Formation as encountered in Test Hole A0-7.
The Moodys Branch Formation is conformably over-

lain by the North Twistwood Creek Clay Member of
the Yazoo Formation.

Yazoo Formation

The Yazoo Formation was named by Lowe
(1915) for calcareous clays and sands (which he
termed marl) and nonmarine sediments exposed in
the vicinity of Yazoo City, Mississippi.

In Clarke County, Mississippi, and western
Alabama, the.Yazoo Formation is divisible into four
distinct members. These members grade westward
into an undifferentiated clay sequence in Hinds
County, Mississippi. The divisions in Newton County
are tentatively correlated with formal stratigraphic
members in Clarke County, Mississippi, in terms of
the equivalent units described below.

The lowermost North Twistwood Creek Clay
Member of the Yazoo Formation conformably over-
lies the Moodys Branch Formation. The Cocoa Sand
Member pinches out in the western part of Clarke
County and is not present in Newton County. At the
surface, calcareous, fossiliferous clays equivalent to
the Pachuta Marl Member crop out in a belt that is
intermediate between the outcrop belts of less cal-
careous clays to the north and south, which are
equivalent to the North Twistwood Creek and Shu-
buta Clay members, respectively. Generally, the
Yazoo Formation outcrop belt occupies the southwest
portion of T.5N., R.11E., and all of T.5N., R.10E., in
the southwestern corner of Newton County.

North Twistwood Creek
Clay Member (Equivalent)

The North Twistwood Creek Clay Member was
initially named by Murray (1947) as the North Creek
Clay, subsequently altered by Murray (DeVries,
1963) to North Twistwood Creek Clay. The North
Twistwood Creek Clay is sparsely calcareous and
glauconitic, sandy, silty, stiff clay, with no apparent
bedding. Colors range from bluish-gray to various
shades of brown and gray when weathered, and
usually give a mottled appearance in outcrop. This
clay produces a terrain that is relatively flat with
smooth, low hills within the Yazoo Formation out-
crop belt, so exposure usually occurs in roadside
ditches and creekbanks. A few roadcuts, such as the
exposures along a road in the E /2, Sec. 2, and NW /4,
Sec. 1, T.5N., R.10E., offer substantial exposures to
study the member in outcrop.

Pachuta Marl Member (Equivalent)

The Pachuta Marl was introduced into the
literature by Cooke (1933), in reference to calcareous,
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Figure 45 — Subsurface sample of the Moodys Branch Formation from Test Hole A0-7. Location: NW/4, SE/4, NW/4,

Sec. 24, T.5N., R.10E.

fossiliferous, sandy clays at Pachuta, Clarke County,
Mississippi. This highly calcareous and fossiliferous
member is very distinct in outcrop. The Pachuta Marl
is usually light gray to white in outcrop, and is com-
posed of glauconitic, calcareous, highly fossiliferous,
clayey, silty sand with a marine fauna. The most
abundant and obvious fossils in outcrop are the
oyster Pycnodonte (Pycnodonte) trigonalis (Conrad)
and the scallop Chlamys spillmani (Gabb). A dark
brown, clayey soil develops upon weathering of the
member, and often fossils are reduced to calcareous
nodules in the soil. Figure 46 illustrates the appear-
ance of the Pachuta Marl in outcrop. A good exposure
occurs at a roadcut in NW/4, NE/4, NE/4, Sec. 11,
T5N., R.I0E..

Shubuta Clay Member (Equivalent)

The Shubuta Clay Member was introduced into
the literature by Murray (1947) in reference to its
type locality near Shubuta, Clarke County, Missis-
sippi.

The Shubuta Clay equivalent stratigraphic

Figure 46 — Close-up of calcareous, fossiliferous Pachuta
Marl in outcrop. Location: NW/4, NE/4, NE/4, Sec. 11,
T.5N., R.10E.
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interval occupies the extreme southwestern corner of
Newton County, and becomes increasingly calcareous
to the northwest as it grades into Pachuta Marl
equivalent strata discussed above. The Shubuta Clay
is usually medium light-gray to medium bluish-gray
when fresh. No fossils are obvious, although to the
southeast in Clarke County, where the units are well
defined, the Shubuta Clay is fossiliferous (Gilliland,
1980). It is probable that the calcium carbonate has
weathered from the clay. The unit is exposed along
roadside ditches and creekbanks as a nonfossiliferous
clay, and can best be seen in the NE /4 of Section 33,
and the SW/4 of Section 34, T.5N., R.10E. An in-
teresting aspect of the Shubuta equivalent outcrop
belt in Newton County is that well-rounded pebbles,
and some well-rounded cobbles, have become incor-
porated into the upper 1 to 2 feet of the clay as a re-
sult of downslope movement of Citronelle Formation
high terrace deposits in the area. Large (over 1 foot
diameter) samples of ferruginous cemented quartz-
chert conglomerate, characteristic of lowermost
Citronelle Formation, occur frequently overlying the
Yazoo Formation along its outcrop belt in Newton
County.

QUATERNARY SYSTEM

PLEISTOCENE SERIES

Citronelle Formation

The Citronelle Formation was introduced into
the literature by Matson (1916), in reference to
graveliferous sands and clays at its type locality at
Citronelle, northern Mobile County, Alabama. Berry
(1916) determined the age of the Citronelle Formation
as Pliocene, based on flora collected near the type
locality. Roy (1939) contended that these fossil plants
are not representative of the Citronelle Formation,
and assigned a Pleistocene age to the Citronelle based
on his assignment of flora studied by Berry (1916) to
strata which underlie the Citronelle Formation. Fur-
ther, Roy (1939) suggested that the term Citronelle
be dropped as a formation name. Subsequently,
Isphording and Lamb (1971) established a mid-Plio-
cene through early Pleistocene age for the Citronelle
Formation in northern Mobile County, Alabama,
based on vertebrate fossils collected from the lower-
most Citronelle Formation. Presently, the Missis-
sippi Bureau of Geology recognizes the Citronelle as a
formation, and recognizes the age as late Pliocene-
early Pleistocene.

Citronelle Formation deposits occupy high
elevations in Newton County, ranging from 480 to
600 feet at the lower contact. The lower contact of the
Citronelle Formation is erosional, and channeling into
underlying strata is apparent in many instances. Well
cemented quartz-chert pebble conglomerate usually

occurs at the lower contact, and aids in preventing
confusion with other coarse-grained sand units at the
surface, as well as in the subsurface, in Newton
County. Thickness of the Citronelle varies from 90
feet at Nance Hill 3.5 miles southwest of Newton, to
less than 1 foot where the lowermost conglomerate
forms resistant caprock on some hilltops occupying
highest elevations.

The Citronelle Formation, in Newton County, is
composed of moderate reddish-brown to very light-
gray, medium- to very large-scale, tabular cross-
bedded to planar cross-bedded, pebbly, medium- to
very coarse-grained, subangular to subrounded
quartz and chert sand. Silt and clay laminae and
lenses separate some of the truncated cross-bed sets.
Figure 47 illustrates the well-cemented quartz-chert
pebble conglomerate which occurs in the lower por-
tion of the Citronelle. The pebbles occurring in the
conglomerate are usually rounded to well rounded,
with subrounded to subangular matrix sand. Except
for the conglomerate in the basal portions, the Citro-
nelle sediments are unconsolidated and highly sub-
ject to downslope movement; however, steep walls
hold up well in gravel pits (Figure 48). Very large

R S

wl'mhiqdm-lurm

tifesslon il |mh|n!mclu--T:mluulnnlunt

T T AN e MR

Figure 47 — Conglomerate from lowermost Citronelle
Formation. Location: NE/4, SW/4, Sec. 24, T.5N., R.10E.

tabular cross-beds with steep foresets, occurring in
the lower portions of the Citronelle in Newton
County, are indicative of large migrating sand dunes
in a fluvial environment of high flow regime with a
large sediment input. High flow regime is also indi-
cated by large (medium sand to cobble) sediment size.
Horizontally bedded, medium to large scale planar
and trough cross-bedded, very coarse sand and
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Figure 48 — Citronelle Formation at Nance Hill. Location: NE/4, SW/4, Sec. 24, T.5N., R.10E.

pebbles in the upper portions of the Citronelle in
Newton County indicate a lower flow regime than in
the lower portions. Figure 49 illustrates the altitude
relationship of the Citronelle Formation with
surrounding terrain.

Terrace Deposits

Lower elevation post-Citronelle age terrace
deposits cover a substantial portion of the land in
Newton County. These sediments are usually finer
grained than Citronelle material, and blend easily
with other formations characterized by similar sedi-
ments. Terrace deposits in Newton County are dif-
ferentiated on the basis of thin, discontinuous, and
rare pebble laminae, as well as root structures (Figure
50). Low terrace deposits unconformably overlie
several formations in Newton County. Source
material for these deposits was derived from the
Citronelle Formation, as well as older units exposed
at the surface. Figure 51 illustrates the thin pebble
layers and the disconformable contact with under-
lying formations. Low terrace deposits are differen-

tiated from the Citronelle Formation on the basis of
their position at a lower elevation. The thin pebble
layers, mottled appearance of the soil, and root-fill
structures serve to differentiate this unit lithological-
ly. The color, as mentioned above, is usually mottled,
and ranges from pale yellowish-brown to very pale
orange and various light shades of gray. The sedi-
ments are poorly sorted, and are composed of very
fine to very coarse, clayey, silty sand, with occasional
pebbles.

There is no apparent bedding in most instances,
although occasional cross-bedding is evident where
the unit is well preserved. Low terrace deposits are
indicated on the Newton County geologic map as
post-Citronelle in age.

RECENT SERIES

Alluvium

Alluvial deposits are well developed in and adja-
cent to streams in Newton County, except at the up-
stream limit of tributaries and intermittent streams.
These deposits cover a substantial area, and are
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Figure 49 — View from the Citronelle terrace showing its elevation with respect to the surrounding terrain. Location:
NE/4, SW/4, Sec. 24, T.5N., R.10E.

Figure 50 — Low elevation terrace material in outcrop. Figure 51 — Low elevation terrace material discon-
Note root structures and mottled appearance of massively formably overlying the Yazoo Formation. Location: SE/4,
bedded sand. Location: SE/4, SE/4, SW/4, Sec. 17, T.6N., SE/4, SW/4, Sec. 17, T.6N., R.10E.

R.10E.
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manifested at the surface as wide flood plains
produced in the natural course of flooding, which oc-
curs frequently in Newton County. This process
yields organic-rich, gray and brown, mottled clays
and sands, as well as large areas of flat, smooth ter-
rain. These flood plains are used extensively for crop-
land and grazing areas in Newton County. In general,
flood plains are wide in comparison to the sizes of the
streams, suggesting frequent flooding of larger
streams in the recent past. The Chunky River, for ex-
ample, rises onto the flood plain at least annually,
and during exceptionally high water, roads crossing
its flood plain are flooded and washed out. Figure 52
illustrates annual flooding of the Chunky River flood
plain. Similar major streams, such as Potterchitto
Creek, are contained within broad flood plains. The
town of Hickory, except the northwest corner of the
town limit boundaries, is entirely contained upon re-
worked Kosciusko material on a very flat surface pro-
duced by the Potterchitto Creek fluvial system in the
recent past.

Figure 52 — The Chunky River flood plain during flood
stage. Unusually high water sometimes covers Highway 80
(in picture) in this area. Location: NW/4, NE/4, Sec. 35,
T.6N., R.13E.

The materials of formations traversed by a
particular stream determine, to a large extent, the
character and composition of associated fluvial de-
posits. Near the water table, and directly adjacent to
streams, sand is the dominant lithology, while back
swamp areas contain frequent sandy carbonaceous
silt and clay beds. Test Hole A0-11 penetrated 16 feet
of alluvium in the form of medium- to coarse-grained
sand with wood fragments and lenses of clay and silt,

adjacent to the Chunky River at Chunky, Missis-
sippi. The color of alluvial sediments is largely deter-
mined by oxidation-reduction potential controlled by
the water table. Reduction of the soil, which occurs
mainly at and below the upper limit of saturation, im-
parts gray color to the soil. Higher elevation flood-
plain areas, less frequently saturated, characteris-
tically reveal oxidized sediments that are various
hues of brown in color. In this manner it is possible to
discriminate, to a large extent, between the present
and ancient flood-plain deposits associated with a
particular stream. Older flood-plain sediments at
Hickory are brown to tan, mottled sands, while sedi-
ments adjacent to Potterchitto Creek to the south of
Hickory are characteristically gray in color, due to
frequent saturation of flood-plain material. This
principle can be applied throughout Newton County,
as higher, older flood-plain alluvium grades into
younger, lower flood-plain alluvium.

STRUCTURE

The structural characteristics of strata exposed
in Newton County are due primarily to its location
with respect to several major structural features
(Figure 53). The county is located on the eastern
flank of the Mississippi Embayment and the northern
flank of the Gulf Coast Geosyncline. The axis of the
Mississippi Embayment generally trends north-
south, and that of the Gulf Coast Geosyncline trends
generally east-west. The northwest-southeast trend
in strike of strata exposed at the surface in Newton
County is due to the influence of these two com-
ponents. The strike of strata exposed to the north in
Mississippi trends in a more north-south general
direction, parallel to the axis of the Mississippi Em-
bayment. To the east, in Alabama, strike trends in an
east-west direction, generally parallel to the axis of
the Gulf Coast Geosyncline. The dip of near-surface
strata in Newton County is about 30 feet per mile to-
ward the southwest (Dip Section, Plate 2). The
northern boundary of the Mississippi Salt Basin ex-
tends to the southwest edge of Newton County
(Figure 53).

The Pickens-Gilbertown Fault Zone lies near the
southwest corner of Newton County (Figure 53). No
faults were detected at the surface or indicated in
shallow subsurface strata in Newton County.

Electrical logs utilized in the construction of Dip
Section A-A’ on Plate 2 are: 1 - Mississippi Bureau of
Geology Test Hole A0-7; 2 - Griner Drilling Com-
pany, City of Newton, Well #3; 3 -Terry Drilling
Company, Esko Company, Water Well; 4 - Missis-
sippi Bureau of Geology Test Hole A0-21; 5 - Decatur
Development Association, Water Well; 6 - Beulah-
Hubbard Water Association, Test Hole #1; 7 - Mis-
sissippi Bureau of Geology Test Hole A0-3.
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Figure 53 — The location of Newton County with respect to major structural features of the central Gulf Coastal Plain

Electrical logs utilized in the construction of
Strike Section B-B’ on Plate 2 are: 1 - Mississippi
Bureau of Geology Test Hole A0-4; 2 - Mississippi
Bureau of Geology Test Hole A0-1; 3 - Town of Deca-
tur, Singer-Layne, Water Well; 4 - Decatur Develop-
ment Association, Water Well; 5 - Griner Drilling
Service, Town of Hickory, Test Well #3; 6 - Missis-
sippi Bureau of Geology Test Hole A0-15.

The Central Mississippi Ridge is present in the
subsurface of Newton County wherein Paleozoic
strata were uplifted and overlying organic rich Penn-
sylvanian shale was eroded from uplifted areas
{Morgan, 1970). Oil and gas migration within over-
lying organic poor Cotton Valley and Lower Cre-
taceous strata could have occurred in the absence of
structural traps. Cretaceous units which are organic
rich in other areas of Mississippi are present in the
subsurface of Newton County (Devery, 1982, page
16). The sequence of Cretaceous strata is relatively

thin in comparison to areas south and west of Newton
County which lie well within the Mississippi Salt
Basin (Nunnally and Fowler, 1954, Plate 15). Several
exploration wells have penetrated Jurassic and Cre-
taceous strata in Newton County; however, all known
test wells drilled in Newton County were abandoned.

ECONOMIC GEOLOGY
Sand and Gravel

Fluvial-deltaic paleoenvironments deposited
large quantities of terrigenous sand as delta systems
prograded and aggraded between marine transgres-
sions. Most of these sands are fine- to coarse-grained
with minor amounts of gravel. The Citronelle Forma-
tion contains the largest amount of gravel; however,
as Plate 1 illustrates, the areal distribution of this
formation is limited. The main occurrence of the
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Citronelle Formation is at Nance Hill in SW/4, Sec.
24, T.5N., R.10E., where the sandy gravel has been
extensively quarried for local road construction and
other construction uses. The main occurrences of
sand are within the Meridian, Kosciusko, and Cock-
field formations. The Cockfield Formation contains
minor amounts of pea-size gravel in the vicinity of
Newton. Many abandoned sandpits mark earlier
quarrying activities in each of these sandy for-
mations.

Clay

Clays and natural clay mixtures which occur in
Newton County were examined in order to determine
their mineralogy and physical properties. The results
of these examinations are given in the Clay Minera-
logy and Clay Tests Sections of this report. Samples
from the Yazoo, Cook Mountain, and Zilpha forma-
tions contain varying amounts of montmorillonite
and kaolinite. Cristobalite, clinoptilolite, and mont-
morillonite comprise the major clay constituents of
the Tallahatta Formation. Lesser amounts of clinop-
tilolite were detected in the clays of the Cook Moun-
tain and Yazoo formations. The Tallahatta Forma-
tion has been recognized for its zeolite bearing strata
in Alabama and eastern Mississippi (Reynolds, 1970,
1984); however, the zeolite bearing strata are not as
thick or continuous in Newton County, and economic
potential is less favorable. Clays of the Basic City
Shale Member in Alabama and eastern Mississippi
give way westward to sandstones and siltstones
which are prevalent in Newton County. This reflects
the contrast between the quiet marine shelf deposi-
tional environments of Alabama and the energetic
nearshore depositional environments present in
Newton County at that time. Transportation and re-
working of sediments in this more energetic near-
shore environment, as well as dilution by terri-
genous sediment input, would have destroyed the in
situ conditions necessary in the formation of zeolite
minerals from the volcanic parent material. The
mineralogy and X-ray characteristics of Newton
County clays are given in detail by Gann (Clay Sec-
tion, this report). Results of structural evaluation of
clay samples selected from Newton County, given by
Liles and Heystek in the Clay Section of this report,
indicate that some of the clays prevalent in the Yazoo
and Cook Mountain formations are potentially useful
in the manufacture of brick and lightweight aggre-
gate. Clay from the Shubuta Clay Member of the
Yazoo Formation has potential use in the manufac-
ture of structural clay products. Tests on clay sam-
ples from the Zilpha Formation indicate that these
clays have potential use in brick and lightweight
aggregate production. Detailed local studies on any
particular clay unit would necessarily precede its
economic development.

Lignite

Carbonaceous shale intervals occur in delta plain
sediments comprising upper portions of the Hat-
chetigbee, Kosciusko, and Cockfield formations.
Intervals of carbonaceous sediments encountered in
subsurface strata of Newton County in the course of
this study contained thin beds and laminae of impure,
argillaceous lignite, interbedded and interlaminated
with sand. The main occurrences of lignitic sediments
were observed in Test Hole A0-7, which penetrated
119 feet of Upper Cockfield strata containing oc-
casional laminae and beds, less than 1 foot thick, of
impure, argillaceous lignite. The thin and impure
nature of these occasional lignite occurrences will
probably not encourage their production as a com-
mercial fuel in the near future. The Mississippi
Mineral Resources Institute is presently continuing a
statewide study of lignite occurrences. A test hole
completed during that study, 1 mile northwest of
Test Hole A0-7, penetrated 4 feet of thinly bedded
lignite, with interbedded sand, silt, and clay.

Glauconite

The Winona Formation contains glauconite in
concentrations frequently exceeding 60 percent. Un-
weathered exposures of Winona sediments are green
in color due to high glauconite concentrations. Oxida-
tion imparts a very dark red to maroon color to
weathered outcrops. The maximum thickness of the
Winona Formation encountered in the subsurface
during the course of this study was 72 feet in Test
Hole A0-1, and a minimum of 35 feet in Test Hole AO-
14. Glauconite is common in other marine intervals of
Eocene strata in Newton County, as low percentages
{15 percent or less) occur in the Hatchetigbee, Talla- .
hatta, Zilpha, Kosciusko, Cook Mountain, and
Moodys Branch formations. Glauconite occurs as
elongate rounded grains up to 2 millimeters in dia-
meter, and upon weathering, produces ironstone
layers characteristic of the Winona Formation in
Newton County. These Winona ironstones comprised
the first iron ore mined in the state. The ore was
mined in neighboring Clarke County and smelted in
Birmingham, Alabama (Bicker, 1970). Ironstone oc-
currences in the Winona Formation of Newton
County are not of economic value as an ore. However,
the glauconite enhances the fertility of soil as it
weathers.

Oil and Gas

No oil or gas wells have been produced com-
mercially in Newton County. A possible explanation
for this is given in the Structural Geology Section of
this report. All test wells drilled in Newton County to
date were abandoned due to little or no hydrocarbon
potential.
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TEST HOLE RECORDS

The following are descriptions of cuttings and
cores from test holes drilled during the geologic and
mineralogic study of Newton County. These test
holes are preceded by the prefix A0, as a code de-

A0-1

Location: Adjacent to pond behind house west of dirt
road in NW/4, SE/4, SW/4, NW/4, Sec. 3, T.7N.,
R.11E.

Elevation: 485 feet (Topographic map)
Date: September 13, 1982

Purpose: Drilled 310 feet for stratigraphic infor-
mation. Electrical log from 40 to 309 feet.

Depth Thickness  Description

Kosciusko Formation

Sand, grayish-brown, fine- to
medium-grained, subangular
quartz, silty, trace lignite.
Sand, grayish-orange, fine- to
coarse-grained, subangular
quartz, silty, clayey, trace
dark minerals.

Sand, dark-gray to grayish-
black, fine- to coarse-grained,
subangular quartz, clayey,
silty, micaceous, lignitic.
Sand, pale yellowish-brown,
fine- to very coarse-grained,
subangular quartz, clayey,
silty, glauconitic, micaceous.

40 40

90 50

130 40

144 14

Zilpha Formation

Silt, medium-gray to dark
yellowish-brown,  carbona-
ceous, clayey, glauconitic,
micaceous, sandy.

184 40

Winona Formation

Sand, light olive-gray to pale
yellowish-brown, fine- to
coarse-grained, subangular
quartz, glauconitic, fossili-
ferous, silty, clayey; frequent
indurated layers.

Tallahatta Formation - Ne-
shoba Sand Member

Sand, yellowish-gray, fine- to
coarse-grained, subangular
quartz, silty, micaceous.

256 72

265 9

signation reserved for samples from Newton County.
All the following described samples are catalogued
and stored in the Bureau’s sample library, where they
are available for public observation.

Tallahatta Formation - Basic
City Shale Member

Sand, pale yellowish-brown,
very fine- to very coarse-
grained, subangular quartz,
clayey, glauconitic.

310 45

A0-2

Location: Field adjacent to pond north of paved road
in NW/4, SE/4, NE/4, NE/4, Sec. 22, T.7TN., R.11E.

Elevation: 535 feet (Topographic map)
Date: September 22, 1982

Purpose: Drilled 310 feet for stratigraphic informa-
tion. Electrical log from 10 to 310 feet.

Depth  Thickness Description

Cockfield Formation

Sand, dark yellowish-orange
to dark yellowish-brown, very
fine- to coarse-grained, sub-
angular quartz, silty, clayey,
trace lignite.

Cook Mountain Formation -
Gordon Creek Shale Member

Silt, dark yellowish-brown,
carbonaceous, clayey, glau-
conitic, micaceous, sandy.

Cook Mountain Formation -
Potterchitto Member

Sand, pale yellowish-brown,
very fine- to coarse-grained,
subangular quartz, fossili-
ferous, silty, clayey, glau-
conitic.

49 49

61 12

96 35

Kosciusko Formation

Silt, grayish-brown, clayey,
sandy, carbonaceous, trace
lignite.

Sand, pale- to dark yellowish-
brown, fine- to coarse-
grained, subangular to sub-
rounded quartz, carbona-

148 52

256 108
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ceous, silty, clayey, mica-
ceous, trace lignite; glauconi-
tic at base.

Zilpha Formation

296 40 Silt, dark yellowish-brown,
carbonaceous, clayey, mica-
ceous.

Winona Formation
310 14 Sand, pale yellowish-brown,

fine- to medium-grained, sub-
angular quartz, glauconitic,
fossiliferous, silty, clayey,
micaceous.

A0-3

Location: West of dirt road in NW/4, SW/4, NE/4,
NW/4, Sec. 12, T.8N., R.13E.

Elevation: 600 feet (Topographic map)
Date: September 24, 1982

Purpose: Drilled 270 feet for stratigraphic informa-
tion. Electrical log from 10 to 270 feet.

Depth  Thickness Description

Tallahatta Formation - Basic
City Shale Member

Silt, light- to very-light gray,
clayey, glauconitic, sandy,
micaceous; frequent thin in-
durated layers.

Meridian Sand

Sand, very light-gray, fine- to
coarse-grained, subangular
quartz, silty, micaceous.

48 48

76 28

Hatchetigbee Formation

Silt, pale yellowish-brown,
clayey, sandy, micaceous,
carbonaceous.

Sand, light-gray, very fine- to
medium-grained, subangular
quartz, silty; thin indurated
layers.
Silt,
sandy,
Silt,
clayey,
glauconitic;
layers.

Sand, medium-gray, very
fine- to medium-grained, sub-
angular quartz, silty, car-
bonaceous.

100 24

110 10

130 20 light-gray, clayey,

lignitic, micaceous.
medium-gray, sandy,
lignitic, micaceous,
thin indurated

250 120

270 20

A0-4
Location: Behind barn on west side of dirt road in
SE/4, SE/4, Sec. 4. T.8N., R.10E.

Elevation: 490 feet (Topographic map)
Date: October 12, 1982

Purpose: Drilled 110 feet for stratigraphic informa-
tion.

Depth  Thickness Description

Kosciusko Formation

40 40 Sand, pinkish-gray, fine-
grained, well-sorted, sub-
angular quartz, micaceous,
trace dark minerals.

110 70 Sand, pinkish-gray, fine- to

medium-grained, subangular
quartz, trace dark minerals.

A0-5

Location: Southeast of pond on south side of paved
road in NE/4, SE/4, SW/4, NE/4, Sec. 5, T.8N.,
R.12E.

Elevation: 525 feet (Topographic map)
Date: October 20, 1982

Purpose: Drilled 270 feet for stratigraphic informa-
tion. Electrical log from 20 to 270 feet.

Depth Thickness  Description

Zilpha Formation

Clay, greenish-red, silty,
glauconitic, micaceous,
sandy; ironstone layer at
base.

Winona Formation

Sand, light-brown to pale yel-
lowish-orange, medium- to
coarse-grained, subrounded
quartz, glauconitic, mica-
ceous, sparsely fossiliferous;
frequent thin, well-lithified
layers.

Tallahatta Formation - Ne-
shoba Sand Member

Sand, pale yellowish-brown,
fine- to medium-grained, sub-
rounded quartz, micaceous,
trace dark minerals.

63 56

75 12
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Tallahatta Formation - Basic
City Shale Member

Silt, pale yellowish-brown,
clayey, sandy, glauconitic,

. micaceous.

Clay, pale yellowish-brown,
shaly, sandy, silty, glauconi-
tic, thinly interbedded with
sand.

Silt, pale yellowish-brown,
sandy, clayey, glauconitic,
micaceous.

Meridian Sand

Sand, pale yellowish-brown,
fine- to medium-grained, sub-
angular quartz, micaceous.

Hatchetigbee Formation

Sand, dark yellowish-brown,
very fine- to medium-grained,
subangular quartz, silty, car-
bonaceous, micaceous.
Sand, pale yellowish-brown,
very fine- to fine-grained,
clayey, silty, micaceous, car-
bonaceous, trace lignite.

A0-6

Location: Gravel pit on Nance Hill, in NW/4, SE/4,
NE/4, SW/4, Sec. 24, T.5N., R.10E.

Elevation: 540 feet (Topographic map)
Date: October 21, 1982

Purpose: Drilled 60 feet for stratigraphic informa-
tion. No electrical log.

Depth Thickness

60

60

Description

Citronelle Formation

Gravel, moderate orange-
pink, very well-rounded,
sandy, quartzitic, cherty,
trace opal and agate; lithified
bed at base.

A0-7

Location: Adjacent to pond in NW/4, SE/4, NW/4,
Sec. 24, T.5N., R.10E.

Elevation: 475 feet (Topographic map)
Date: November 9, 1982

Purpose: Drilled 370 feet for stratigraphic informa-
tion. Electrical log from 16 to 368 feet.

Depth  Thickness

38

53

172

226

264

336

370

38

15

119

54

38

72

34

Description

Yazoo Formation - North
Twistwood Creek Clay Mem-
ber

- Clay, very light-gray, silty,

sandy, calcareous, sparingly
fossiliferous.

Moodys Branch Formation
Sand, light-gray, very coarse-
grained, fossiliferous, glau-
conitic; sample recovered
comprised of fossil shells with
traces of quartz sand and
glauconite.

Cockfield Formation

Silt, dark- to medium-gray,
shaly, sandy, lignitic, mica-
ceous.

Sand, medium light-gray,
very fine- to medium-grained,
subrounded quartz, silty,
micaceous, carbonaceous.

Cook Mountain Formation -
Gordon Creek Shale Member
Silt, medium light-gray,
sandy, clayey, glauconitic,
micaceous, carbonaceous,
sparingly fossiliferous.

Cook Mountain Formation -
Potterchitto Member

Sand, light-gray, very fine- to
medium-grained, subangular
quartz, clayey, calcareous,
fossiliferous, glauconitic.

Kosciusko Formation

Sand, light-gray, very fine- to
medium-grained, subangular
quartz, silty, clayey, trace
lignite and sulfides.

A0-8

Location: West side of dirt road in SE/4, NW/4,
NW/4, Sec. 2, T.7N., R.13E.

Elevation: 510 feet (Topographic map)
Date: November 16, 1982

Purpose: Drilled 150 feet for stratigraphic informa-
tion. Electrical log from 16 to 148 feet.
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Description

Tallahatta Formation - Basic
City Shale Member
Claystone, very light-gray,
silty, sandy, glauconitic,
micaceous; thinly inter-
bedded with nonlithified
layers.

Siltstone, light-gray, sandy,
clayey, micaceous, glauconi-
tic, thinly interbedded with
nonlithified layers

Meridian Sand

Sand, grayish-orange, coarse-
grained, very well-sorted,
subrounded quartz, mica-
ceous, trace dark minerals.

Hatchetigbee Formation

Sand, medium dark-gray,
very fine- to coarse-grained,
subrounded quartz, silty,
clayey, carbonaceous, mica-
ceous.

Sand, medium- to dark-gray,
very fine- to medium-grained,
subrounded quartz, silty,
clayey, micaceous, glauconi-
tic, trace lignite.

A0-9

Location: West side of dirt road in SW/4, NW/4,
SE/4, Sec. 21, T.7N., R.13E.

Elevation: 440 feet (Topographic map)

Date: June 17, 1983

Purpose: Drilled 160 feet for stratigraphic informa-
tion. Electrical log from 15 to 157 feet.

Depth  Thickness

15

30

15

15

Description

Tallahatta Formation - Ne-
shoba Sand Member

Sand, dark yellowish-orange,
medium-grained, very well-
sorted, subangular quartz,
trace dark minerals.

Tallahatta Formation - Basic
City Shale Member

Sand, dark-gray, very fine- to
medium-grained, subangular
to subrounded quartz, silty,
micaceous, glauconitic, car-
bonaceous.

100

118

148

160

70

18

30

12

Silt, medium light-gray,
clayey, sandy, micaceous.
Sand, medium light-gray,
very fine- to medium-grained,
subangular quartz, clayey,
glauconitic, micaceous.

Meridian Sand

Sand, medium-gray, very
fine- to medium-grained,
silty, clayey, micaceous, trace
glauconite.

Hatchetigbee Formation

Silt, medium light-gray,
sandy, clayey, subangular
quartz, micaceous, carbona-
ceous, trace lignite.

A0-10

Location: East side of dirt road in NE/4, SE/4,
SW/4, Sec. 33, T.7N., R.13E.

Elevation: 460 feet (Topographic map)

Date: June 8, 1983

Purpose: Drilled 320 feet for stratigraphic informa-
tion. Electrical log from 30 to 320 feet.

Depth Thickness

20

34

48

80

92

20

14

14

32

12

Description

Kosciusko Formation

Sand, light-brown, medium-
grained, very well-sorted,
subangular quartz, trace dark
minerals.

Sand, dark-gray, fine- to me-
dium-grained, subangular
quartz, clayey, silty, glau-
conitic, micaceous.

Zilpha Formation

Silt, grayish-brown, clayey,
carbonaceous.

Winona Formation

Sand, light olive-gray, very
fine- to medium-grained, sub-
rounded quartz, glauconitic,
calcareous, fossiliferous,
silty, clayey.

Sand, dark greenish-yellow,
medium- to coarse-grained,
subrounded quartz, glauconi-
tic, calcareous, sparingly fos-
siliferous.
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Tallahatta Formation - Ne-
shoba Sand Member

Sand, medium-gray, very
fine- to medium-grained, sub-
rounded quartz, micaceous.

Tallahatta Formation - Basic
City Shale Member

Silt, medium-gray, sandy,
clayey, glauconitic, mica-
ceous.

Sand, light- to very light-
gray, very fine- to medium-
grained, subrounded quartz,
silty, clayey, micaceous; fre-
quent thin lithified layers.

Meridian Sand

Sand, medium light-gray,
very fine- to fine-grained,
subrounded to subangular
quartz, silty, micaceous.
Sand, medium dark-gray,
very fine- to medium-grained,
subrounded quartz, silty,
micaceous.

Hatchetigbee Formation
Silt, dark-gray, clayey,
sandy, glauconitic, mica-
ceous, trace lignite.

Sand, light-gray, very fine- to
medium-grained, subrounded
quartz, silty, clayey, glau-
conitic, micaceous.

Sand, medium light-gray,
very fine- to very coarse-
grained, subrounded quartz,
silty, clayey, micaceous.

A0-11

Location: Immediately south of Highway 80 Chunky
River bridge, on Chunky River flood plain, east side
of river, in SE/4, SW/4, SE/4, Sec. 25, T.6N., R.13E.

Elevation: 295 feet (Topographic map)

Date: June 9, 1983

Purpose: Drilled 170 feet for stratigraphic informa-
tion. Electrical log from 10 to 170 feet.

Depth  Thickness

16

16

Description

Alluvium

Sand, yellowish-gray, me-
dium- to coarse-grained, sub-
angular quartz, silty, trace
dark minerals.

Tallahatta Formation - Basic
City Shale Member

40 24 Silt, light-gray, sandy,
clayey, micaceous, glauconi-
tic; frequent thin, well-lithi-
fied layers.

65 25 Sand, light-gray, very fine- to
coarse-grained, subrounded
quartz, silty, clayey, glauco-
nitic, micaceous.

Meridian Sand

96 31 Sand, light- to medium light-
gray, fine- to coarse-grained,
subangular to subrounded
quartz, micaceous, glauconi-
tic, carbonaceous.

Hatchetighee Formation

110 14 Sand, light-gray, very fine- to
coarse-grained, subangular
quartz, silty, micaceous, car-

bonaceous.

120 10 Silt, light-gray, clayey,
sandy, micaceous.

170 50 Sand, light-gray, very fine- to

coarse-grained, subangular
quartz, silty, micaceous,
glauconitic, trace dark
minerals.

A0-12

Location: West side of dirt road in SW/4, NE/4,
SE/4, Sec. 18, T.5N., R.13E.

Elevation: 480 feet (Topographic map)
Date: June 14, 1983

Purpose: Drilled 310 feet for stratigraphic informa-
tion. No electrical log.

Depth  Thickness Description

Cockfield Formation

35 35 Sand, moderate reddish-
brown, very fine- to medium-
grained, subangular quartz,
silty, limonitic toward base.

Cook Mountain Formation -
Gordon Creek Shale Member

50 15 Sand, medium light-gray,
very fine- to fine-grained,
subangular quartz, clayey,
silty, glauconitic.



70

118

180

275

290

310

20

48

62

95

15

20

NEWTON COUNTY GEOLOGY AND MINERAL RESOURCES 57

Cook Mountain Formation -
Potterchitto Member

Sand, light-gray, medium- to
coarse-grained, subangular
quartz, silty, calcareous, fos-
siliferous, glauconitic, mica-
ceous.

Sand, light-gray, very fine- to
medium-grained, subangular
to subrounded quartz, silty,
calcareous, fossiliferous,
glauconitic, micaceous.

Kosciusko Formation

Sand, brownish-gray, very
fine- to fine-grained, sub-
angular quartz, silty, clayey,
small amounts of lignite.

Sand, light brownish-gray to
light-gray, fine- to very
coarse-grained, subangular to
subrounded quartz, mica-
ceous, glauconitic at base.

Zilpha Formation

Silt, brownish-gray, clayey,
carbonaceous, micaceous.
Winona Formation

Sand, light olive-gray, very
fine- to coarse-grained, sub-
angular quartz, silty, glau-
conitic, calcareous, fossili-
ferous, thin lithified layers.

A0-13

Location: North side of dirt road in SE/4, NW/4,
NE/4, Sec. 10, T.5N., R.13E.

Elevation: 360 feet (Topographic map)

Date: June 16, 1983

Purpose: Drilled 160 feet for stratigraphic informa-
tion. Electrical log from 40 to 160 feet.

Depth Thickness

60

76

60

16

Description

Kosciusko Formation

Sand, pale yellowish-brown
to medium light-gray, fine- to
medium-grained, subangular
quartz, silty, glauconitic,
micaceous, trace dark
minerals.

Sand, light olive-gray, fine- to
very coarse-grained, sub-
rounded to subangular

88 12
120 32
145 25
154 9
160 6

quartz, glauconitic, mica-
ceous; highly glauconitic
toward base.

Zilpha Formation

Silt, medium light-gray,
sandy, clayey, carbonaceous,
micaceous, glauconitic.

Winona Formation

Sand, light olive-gray, fine- to
medium-grained, subangular
to subrounded quartz, silty,
fossiliferous, glauconitic, fre-
quent lithified layers.

Sand, greenish-gray, very
fine- to medium-grained, sub-
rounded quartz, silty, fos-
siliferous, glauconitic,
micaceous.

Tallahatta Formation - Ne-
shoba Sand Member

Sand, medium light-gray,
very fine- to coarse-grained,
subrounded quartz, mica-
ceous.

Tallahatta Formation - Basic
City Shale Member
Sand, light-gray, very fine- to
medium-grained, subrounded
quartz, silty, clayey, glau-
conitic, micaceous.

A0-14

Location: East side of dirt road in NE/4, NW/4,
SE/4, Sec. 22, T.5N., R.13E.

Elevation: 440 feet (Topographic map)

Date: June 30, 1983

Purpose: Drilled 340 feet for stratigraphic informa-
tion. Electrical log from 0 to 336 feet.

Depth Thickness

34 34

120 86

Description

Cook Mountain Formation -
Potterchitto Member

Sand, moderate- to pale red-
dish-brown, fine- to medium-
grained, subangular quartz,
silty, fossiliferous, glauconi-
tic, micaceous.

Kosciusko Formation

Sand, grayish-brown, very
fine- to medium-grained, sub-
angular quartz, silty, clayey,
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carbonaceous, micaceous,
trace lignite.

170 50 Sand, moderate- to dusky
yellowish-brown, very fine- to
coarse-grained, subangular
quartz, silty, clayey, car-
bonaceous, micaceous.

194 24 Sand, olive-gray, very fine- to
coarse-grained, subrounded
quartz, silty, clayey, glau-
conitic, micaceous, carbona-
ceous.

Zilpha Formation

215 21 Sand, dark yellowish-brown,
very fine- to fine-grained,
subangular quartz, silty,
clayey, carbonaceous, mica-
ceous, glauconitic.

Winona Formation

250 35 Sand, pale- to dark yellowish-
brown, very fine- to coarse-
grained, subangular quartz,
silty, glauconitic, fossili-
ferous, micaceous; frequent
thin lithified layers.

Tallahatta Formation - Ne-
shoba Sand Member

259 9 Sand, pale yellowish-brown,
very fine- to coarse-grained,
subangular to subrounded
quartz, micaceous.

Tallahatta Formation - Basic
City Shale Member

290 31 Sand, pale-brown, very fine-
to coarse-grained, subround-
ed quartz, fossiliferous, glau-
conitic, micaceous, carbona-
ceous; frequent thin lithified
layers.

340 50 Sand, pale yellowish-brown,
very fine- to medium-grained,
subrounded quartz, silty,
clayey, glauconitic, carbona-
ceous, fossiliferous.

A0-15
Location: West side of dirt road in NE/4, NE/4,
SW/4, Sec. 35, T.5N., R.13E.

Elevation: 410 feet (Topographic map)
Date: July 6, 1983

Purpose: Drilled 300 feet for stratigraphic informa-
tion. Electrical log from 18 to 300 feet.

Depth Thickness

30

78

156

182

214

230

268

276

300

30

48

78

26

32

16

38

24

Description

Cook Mountain Formation -
Potterchitto Member

Sand, moderate yellowish-
brown, very fine- to medium-
grained, subangular quartz,
silty, clayey, fossiliferous,
glauconitic, micaceous.

Sand, medium- to very light-
gray, very fine- to medium-
grained, subangular quartz,
silty, fossiliferous, glauconi-
tic, carbonaceous, micaceous.

Kosciusko Formation

Silt, pale-brown, clayey,
sandy, carbonaceous, mica-
ceous, trace lignite.

Sand, pale-brown, very fine-
to medium-grained, subangu-
lar quartz, silty, clayey, car-
bonaceous, micaceous, trace
lignite.

Sand, light olive-gray, very
fine- to very coarse-grained,
subangular quartz, silty,
clayey, glauconitic, carbona-
ceous, micaceous; glauconite
content increases toward
bottom.

Zilpha Formation

Silt, pale-brown, sandy,
clayey, carbonaceous, mica-
ceous, glauconitic.

Winona Formation

Sand, medium light-gray,
very fine- to very -coarse-
grained, subrounded quartz,
silty, glauconitic, fossili-
ferous; occasional thin lithi-
fied layers.

Tallahatta Formation - Ne-
shoba Sand Member

Sand, light-gray, very fine- to
coarse-grained, subangular to
subrounded quartz, silty,
micaceous.

Tallahatta Formation - Basic
City Shale Member

Sand, light-gray, very fine- to
coarse-grained, subangular
quartz, silty, clayey, glau-
conitic, carbonaceous, mica-
ceous; occasional thin lithi-
fied layers.
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A0-16

Location: West side of dirt road in SE/4, SE/4,
NW/4, Sec. 30, T.5N., R.13E.

Elevation: 410 feet (Topographic map)

Date: July 8, 1983

Purpose: Drilled 150 feet for stratigraphic informa-
tion. Electrical log from 0 to 150.

Depth Thickness

18

43

60

121

150

18

26

17

61

29

Description

Cockfield Formation

Sand, light-brown, very fine-
to coarse-grained, subangular
quartz, silty, clayey.

Cook Mountain Formation -
Gordon Creek Shale Member

Sand, pale- to moderate yel-
lowish-brown, very fine- to
fine-grained, subangular
quartz, clayey, silty, glau-
conitic, carbonaceous, mica-
ceous.

Cook Mountain Formation -
Potterchitto Member

Sand, pale yellowish-brown,
very fine- to medium-grained,
subangular quartz, silty, fos-
siliferous, glauconitic, mica-
ceous.

Sand, grayish-brown, very
fine- to medium-grained, sub-
angular quartz, silty, clayey,
fossiliferous, glauconitic,
micaceous, carbonaceous.

Kosciusko Formation

Silt, dark-gray, clayey,
sandy, glauconitic, carbona-
ceous, micaceous.

A0-17

Location: Eastern edge of pasture in SW/4, SW/4,
SW/4, Sec. 32, T.8N., R.12E.

Elevation: 490 feet (Topographic map)

Date: July 26, 1983

Purpose: Drilled 270 feet for stratigraphic informa-
tion. Electrical log from 0 to 265 feet.

Depth Thickness

78

78

Description
Kosciusko Formation

Sand, dark- to pale yellowish-
orange, fine- to medium-

98

130

150

162

180

210

270

20

32

20

12

18

30

60

grained, subrounded quartz,
micaceous; trace amounts of
lignite and dark minerals.

Zilpha Formation

Silt, dusky yellowish-brown,
clayey, shaly, glauconitic,
carbonaceous.

Winona Formation

Sand, pale yellowish-brown,
very fine- to medium-grained,
subangular quartz, silty,
clayey, calcareous, fossili-
ferous, micaceous; frequent
thin indurated layers.

Sand, light olive-gray, fine- to
medium-grained, subangular
quartz, glauconitic, fossili-
ferous, micaceous.

Tallahatta Formation - Ne-
shoba Sand Member

Sand, light-gray, medium- to
coarse-grained, well-sorted,
subangular quartz, mica-
ceous, glauconitic.

Tallahatta Formation - Basic
City Shale Member

Sand, light-gray, very fine- to
coarse-grained, subangular
quartz, silty, glauconitic, car-
bonaceous, micaceous.

Silt, light-gray, clayey,
sandy, glauconitic, mica-
ceous; occasional thin indu-
rated layers.

Sand, light-gray, very fine- to
coarse-grained, subangular
quartz, glauconitic, mica-
ceous, carbonaceous.

A0-18

Location: West side of dirt road in NE/4, SE/4,
SW /4, Sec. 18, T.8N., R.13E.

Elevation: 520 feet (Topographic map)

Date: July 28, 1983

Purpose: Drilled 210 feet for stratigraphic informa-
tion. Electrical log from 0 to 206 feet.

Depth Thickness

18

18

Description

Winona Formation

Sand, moderate reddish-
brown, very fine- to very
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coarse-grained, subangular
quartz, silty, glauconitic.

Tallahatta Formation - Ne-
shoba Sand Member

32 14 Sand, grayish-orange, fine- to
very coarse-grained, sub-
angular quartz, silty, glau-
conitic; thin ironstone layer
at base.

Tallahatta Formation - Basic
City Shale Member

70 38 Sand, light-gray, very fine- to
medium-grained, subangular
quartz, silty, clayey, glau-
conitic, micaceous.

140 70 Silt, light- to medium dark-
gray, subangular quartz,
sandy, clayey, glauconitic,
micaceous; occasional thin
lithified layers.

Meridian Sand

154 14 Sand, light brownish-gray,
fine- to medium-grained, sub-
angular quartz, silty, clayey,
micaceous; thin lithified layer
at base.

Hatchetigbee Formation

210 56 Sand, medium light-gray,
very fine- to fine-grained,
subangular quartz, silty,
clayey, micaceous, carbona-
ceous, glauconitic; occasional
thin lithified layers.

A0-19

Location: West side of logging road in NE/4, SW/4,
NE/4, Sec. 3, T.8N., R.13E.

Elevation: 610 feet (Topographic map)
Date: August 4, 1983

Purpose: Drilled 160 feet for stratigraphic informa-
tion. Electrical log from 0 to 149 feet.

Depth Thickness Description
Citronelle Formation
32 32 Sand, dark yellowish-orange,
fine- to very coarse-grained,
subangular quartz; well lithi-
fied quartz-chert pebble con-
glomerate at base.

104

138

160

72

34

22

Tallahatta Formation - Basic
City Shale Member

Sand, light-gray, very fine- to
fine-grained, subangular
quartz, silty, clayey, glau-
conitic, micaceous, carbona-
ceous; occasional thin lithi-
fied layers.

Meridian Sand

Sand, light brownish- to
light-gray, very fine- to
coarse-grained, subangular
quartz, micaceous.

Hatchetigbee Formation
Sand, medium- to dark-gray,
very fine- to medium-grained,
subangular quartz, silty,
clayey, carbonaceous, mica-
ceous, glauconitic; occasional
thin lithified layers.

A0-20

Location: West side of dirt road in NW/4, NW/4,
SW/4, Sec. 22, T.8N., R.13E.

Elevation: 450 feet (Topographic map)
Date: November 29, 1983

Purpose: Drilled 100 feet for stratigraphic informa-
tion. Electrical log from 0 to 99 feet.

Depth Thickness

18

30

100

18

12

70

Description

Meridian Sand

Sand, light-brown, fine- to
medium-grained, subangular
quartz, trace dark minerals.
Hatchetigbee Formation
Sand, moderate orange-pink,
very fine- to coarse-grained,
subangular quartz, silty,
clayey, micaceous.

Silt, medium dark-gray,
clayey, sandy, micaceous,
carbonaceous.

A0-21

Location: North side of logging road in NE/4, SW/4,
SW/4, Sec. 6, T.6N., R.12E.

Elevation: 435 feet (Topographic map)
Date: December 15, 1983
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Purpose: Drilled 190 feet for stratigraphic informa- Kosciusko Formation
tion. Electrical log from 0 to 182 feet. 50 26 Silt, dusky-brown, clayey,
sandy, carbonaceous, mica-
Depth Thickness Description ceous, glauconitic.
Cook Mountain Formation- 190 140 Sand, very pale-orange, me-
Potterchitto Member dium- to coarse-grained, sub-
24 24 Sand, pale yellowish-brown, rounded to subangular

subangular quartz, silty, quartz, silty, micaceous.

glauconitic, micaceous, fos-
siliferous; lithified layer at
base.
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THE BUREAU OF MINES TEST
PROGRAM FOR CLAY AND
CERAMIC RAW MATERIALS

K. J. Liles and H. Heystek
U.S. Bureau of Mines

INTRODUCTION

Since 1938, the Federal Bureau of Mines has car-
ried on a test program for ceramic raw materials. The
program was initiated at the Bureau’s former Norris,
Tennessee, Laboratory and, since 1966, has been con-
tinued at the Tuscaloosa Research Center in Tusca-
loosa, Alabama. As a result of this program, many
thousands of samples of raw materials have been
evaluated. The bulk of these samples has been re-
ceived through cooperative agreements with approxi-
mately 30 states.

The objective of the Bureau program is to eval-
uate domestic clays, shales, and other ceramic raw
materials to improve the utilization and conservation
of the Nation's mineral raw materials. Further objec-
tives include developing and improving the test me-
thods used to evaluate ceramic raw materials.

TESTING AND EVALUATION

The program at the Tuscaloosa Research Center
is divided into three distinct phases: (1) preliminary
ceramic testing, wherein each sample is evaluated for
general properties; (2) extended ceramic testing,
which is conducted on those samples that show pro-
mise in preliminary tests; and (3) miscellaneous tests,
which are special tests specifically requested by the
submitting agency.

PRELIMINARY CERAMIC TESTING

About 20 Ib (9 kg) of each clay is needed for
testing. A smaller quantity, about 2 Ib (1 kg), can be
tested; however, if the preliminary tests are promis-
ing, additional material would be required for extend-
ed testing. All incoming samples are recorded in an
individual state log with the sender’s identification
code, the date received, and a series number assigned
by the Tuscaloosa Research Center.

If necessary, the sample is dried at 1050 C, then
crushed by roll crusher to pass 3/4-inch (2-cm) mesh.
Pieces of 3/4-inch (2-cm) material are then picked at
random for quick-firing. The remaining material is
then split by riffling to obtain a representative 2-1b (1-
kg) sample, which is crushed to pass 20 mesh. About
11b (0.5 kg) of the crushed material is blended with

incremental additions of water. From the mixed ma-
terial, six individual 1- by 2- by 3/8-inch (2.5- by 5- by
1-cm) briquets are extruded in a laboratory-size hy-
draulic ram press. The amount of water required to
form the samples is recorded as the ‘‘water of plas-
ticity.” Shrinkage marks (always a standard distance
apart) are applied to the briquets, which are then air-
dried for 24 hours, and oven dried at 1100 C for an
additional 24 hours. Linear shrinkage is determined
by measuring the reduction in the space between the
shrinkage marks, and dry strength is determined by
visual inspection as “good,”” “fair,” or ‘“poor.” One of
the six briquets is then fired, using a 24-hour cycle, to
a temperature of 1,0000 C, which is maintained for 1
hour. The briquet is allowed to cool in the kiln. The
procedure is repeated for the five remaining briquets,
each at one of the following temperatures: 1,0500,
1,1000, 1,1500, 1,2009, or 1,2500 C. After cooling, the
linear shrinkages are determined for each firing tem-
perature. The briquets are weighed, then covered
with water and boiled for 5 hours. The soaked bri-
quets are reweighed, first in air, and then immersed in
water. From the three weights obtained on each bri-
quet, the percent absorption, percent apparent poro-
sity, and bulk density are calculated.

Each briquet is redried at 1050 C. and Moh’s
hardness is determined. Next, the color of each bri-
quet is classified using the Munsell System (Kol-
lomorgan Corporation, 1973; ASTM specification
D1535-68, American Society for Testing and Ma-
terials, 1975). Finally, the briquets are mounted on a
display card and given to the submitting agency.

During the preliminary testing, an additional
sample of the minus 20-mesh material is processed to
determine pH and degree of effervescence. In this test
10 g of the sample are mixed with 100 ml of distilled
water and the pH of the slurry is determined. Subse-
quently, 10 ml of concentrated reagent-grade hydro-
chloric acid is added to the slurry to visually assess
the degree of effervescence as ‘‘none,” “slight,” or
l(high.’t

All data are recorded on a standard report form.
Recommendations and comments that are made on
the preliminary evaluation form are based on Ameri-
can Society for Testing and Materials (ASTM) speci-
fications (American Society for Testing Materials,
1976). The evaluation of a sample is made solely on
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its own properties and does not preclude the use of
the material in mixes.

A quick-fire test to determine the bloating cha-
racteristics of each sample for its possible use as
lightweight aggregate is generally conducted concur-
rently with the briquet-testing procedure. The small,
3/4-inch (2-cm) pieces of the sample initially picked at
random from the total sample are dried at 1100 C,
then placed in a small refractory boat, which in turn
is placed in a kiln preheated to 1,1000 C. If the sample
shows any degree of expansion, additional tests are
made over a complete range of temperatures (usually
1,0000 to 1,2500 C) to determine the optimum expan-
sion temperature. After firing, the expanded samples
are cooled, weighed, and allowed to soak in water for
24 hours. The weight of the sample while suspended
in water is determined. The sample is also weighed in
air after being patted dry to remove excess surface
water. From this data, the percent absorption and
bulk density are calculated. On the preliminary e-
valuation form, a notation is made as to whether the
sample has positive or negative bloating characteris-
tics. When positive (expansion occurs), the data are
included on the preliminary ceramic test report form.

EXTENDED CERAMIC TESTING

A sample is generally subjected to extended
testing only if it displays superior qualities in the
preliminary tests or if it is specifically requested by
the submitting agency. Extended evaluation encom-
passes one of the following tests:

1. Extrusion of plastic clays - This test is
made on those samples that are plastic in nature and
have a long firing range, as determined in preliminary
tests.

2. Dry-pressing - Dry-pressing is only per-
formed on those samples that have low plasticity, but
have a long firing range.

Extrusion

When a sample exhibits plasticity and a long
firing range in the preliminary tests, approximately
151b (7 kg) of the original material is crushed to pass
an 8-mesh screen, mixed with enough water to reach
the plastic state, and extruded in a Fate-Root-Heath
Type PX-3 de-airing extrusion machine. (Reference to
a specific brand or trade name is made for identifica-
tion only and endorsement by the Bureau of Mines is
not implied). Generally, twenty 1- by 1- by 6-inch (2.5-
by 2.5- by 15-cm) test bars are extruded and fired to
the best temperature as established during the pre-
liminary firing tests. Usually only 10 of the bars are
used for testing, with the remainder provided to the
agency submitting the sample for its evaluation or

use. Data such as dry and fired shrinkage, dry and
fired modulus of rupture, and the saturation coeffi-
cient (24-hour absorption of water divided by 5-hour
absorption) are determined and recorded on a stan-
dard form.

Dry-Pressing

Many clays show potential for use in making
structural clay products but are somewhat nonplastic
and cannot be extruded. For extended testing, such
samples are dry-pressed rather than extruded. In dry-
pressing, the sample is crushed to pass an 8-mesh
screen and about 5 to 6 pct water is added to moisten
the clay particles. A weighed amount of the
moistened sample is then placed in a die and pressed
at approximately 1,250 psi. Normally, 20 brick
having the dimensions 1-3/4 by 3-1/2 by approxi-
mately 1 inch (4.5 by 9 by 2.6 cm) are pressed; about
10 are used for testing. Tests are then made to deter-
mine properties such as fired compressive strength
and the saturation coefficient.

MISCELLANEOUS TESTS

Tests included in this category further identify
potential uses of the sample submitted. These tests
are usually specifically requested by the submitting
agency. Data from these tests are recorded on a stan-
dard form or reported directly to the submitting
agency by letter or memorandum report.

Pyrometric Cone
Equivalent (PCE)

A PCE test is normally made on samples that
show potential as a refactory material. Generally
samples that show low shrinkage, high absorption,
and a light color at the highest firing temperature in
the preliminary tests are further tested for their re-
fractory properties. Test cones are made from the
sample and are compared with standard cones in ac-
cordance with ASTM test method C24-72 (American
Society for Testing and Materials, 1974). A sample is
generally classified as a low-duty fire.clay if it has a
PCE of 15 to 28; as medium duty when its PCE
varies between 29 and 31; and high duty if it has a
PCE of 31-1/2 to 32. With a PCE of 33 or higher, a
clay is rated as a super-duty fire clay. The data are re-
ported on the standard preliminary ceramic data form
under ‘“Other Tests.”

Absorbency Test

Clays that are submitted for determining their
potential as oil and water absorbents are tested
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according to Federal Specification P-A-1056B,
Absorbent Materials, Oil and Water (for floors and
decks), dated February 24, 1976. The test is com-
prised of three parts wherein the absorption of lubri-
cating oil, absorption of distilled water, and solubility
of the clay in distilled water are determined. Absorp-
tion is reported on a standard form, as milliliters of oil
or water per gram of sample. Minimums of 0.6 and 0.7
ml/g are required to meet Federal oil and water ab-
sorbency specifications, respectively.

Foundry Bond Test

To evaluate or characterize a clay for potential
use as binder for molding sands for foundries, green-
compression and dry-compression strengths of clay-
bonded sand samples are determined. There are no
specific reported strength specifications because the
desired industrial properties vary with the metal
being cast, the size of the castings, and the actual
practice in each individual foundry. Consequently,
evaluation is based on comparing values obtained on
two commercially acceptable foundry clays (a
Wyoming bentonite and a Southern bentonite) to
that of the clays being tested.

Drilling Mud Test

The ‘American Petroleum Institute (API) Speci-
fication 13A (American Petroleum Institute, 1974) is

used to evaluate a clay exhibiting swelling or gelling
properties. Two tests, namely viscosity and grit con-
tent (sections 3.4 and 3.5, respectively) are generally
used to determine the potential of a clay sample for
use as a drilling mud.

Pelletizing Test
(Plate Water Absorption Test)

A major and growing application for clays and
bonding characteristics is the pelletizing or agglo-
meration of fine ores such as taconite iron ore. In
most cases, fine iron ores are processed in a blast fur-
nace only after they are pelletized. The samples are
first tested by a Marsh funnel. It is preferred that the
clay slurry take 20 seconds to pass through the funnel
before proceeding with the pelletizing test. Clays cur-
rently used in industry take from 20.5 to 33 seconds
to pass through the funnel. To evaluate pelletizing
potential, the absorption characteristics of the sam-
ples are compared to that of a clay that is currently in
use in industry. Using those samples that take longer
than 20 seconds in the Marsh funnel, the amount of
water absorbed over an 18 hour period by a 2 g sam-
ple is determined gravimetrically. The test relates to
the effectiveness of the clay sample on the quality of
moist iron ore balls prepared for heat-hardening into
pellets.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number  MS-11-1

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's ldentification Newton County - 1 Type Material Clay
Raw Properties:
Water of Plasticity, Percent 53.5 Working Properties Plastic
Color Brown Drying shrinkage, percent 12.5 Dry Strength Good
Slow firing test:
Temp. Munsell Moh's Percent Percent Percent Bulk density

°C Color Hardness Linear Shk Abs. Appr. Por. gm/cc
1,000 5 YR 7/8 5 15.0 16.0 29.0 1.81
1,050 5 YR 6/10 5 17.5 13.9 A26.1 1.88
1,100 5 YR 6/8 5 20.0 7.2 15.5 2.14
1,150 5 YR 5/6 5 20.0 5.4 12.0 2,21
1,200 5 YR 4/6 5 20.0 3.6 8.2 2.26
1,250 5 YR 4/4 5 20.0 3.4 7.6 2.26

pH 5.4 HCL Effervescence None

Other tests -

Preliminary Bloating Test: Negative

Bulk Density
gm/cc  (1b/ft3)

Percent
absorption

Temp.
°C

Remarks

/

A4 /

,//””/”/'

[ |/ e

/

/

/ e _

Potential Use

Not suitable for structural products.

Higb shrinkage.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will pot guffice for plant or process design.

of the material in mixes. -

It does not preclude the use
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number  MS-11-2

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 2 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 64.9 Working Properties Plastic

Color Brown Drying shrinkage, percent 10.0 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. _gm/cc
1,000 | 7.5 YR 8/4 3 12.5 37.0 48.4 1.31
1,050 7.5 YR 7/6 3 15.0 28.7 42.1 1.47
1,100 5 YR 6/8 4 22.5 12.8 24.0 1.87
1,150 5 YR 5/8 5 22.5 10.5 20.3 1.94
1,200 5 YR 4/4 5 25.0 3.6 7.8 2.13
1,250 - = Melted - - -
pH 5.3 HCL Effervescence None Other tests —-=
Preliminary Bloating Test: Negative
Temp. Percent Bulk Density
°C absorption gm/cc (1b/£t3) Remarks

[/ e _—

[ | 7 P —

[ e

Potential Use Not suitable for structural products. High shrinkage.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. It does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-3

69

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 3 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 52.5 Working Properties Plastic

Color Brown Drying shrinkage, percent 15.0 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por, gm/cc
1,000 | 10 YR 8/6 3 15.0 17.7 30.6 1.73
1,050 | 10 YR 8/6 4 15.0 15.9 28.4 1.79
1,100 | 7.5 YR 7/6 4 20.0 10.1 20.2 2.01
1,150 | 7.5 YR 6/6 4 20.0 9.0 18.5 2.06
1,200 | 7.5 YR 6/4 6 20.0 6.8 14.5 2.13
1,250 | 7.5 YR 6/2 6 20.0 4.7 10.3 2.19
pH 5.0 HCL Effervescence None Other tests —=

Preliminary Bloating Test: Negative

Temp. Percent Bulk Density
°c absorption gn/cc_ (1b/ft3) Remarks

/! _—

[l 7 e _—

[ | / _—

/[

Potential Use  Not suitable for structural products. High shrinkage.

The data presented in this report are based on laboratory tests that are preliminary in
nature and will not suffice for plant or process design. It does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-4

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 4 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 62.5 Working Properties Plastic

Color Brown Drying shrinkage, percent 17.5 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. _gm/cc
1,000 5 YR 7/6 4 20.0 12.0 22.4 1.87
1,050 5 YR 6/8 4 22.5 9.9 19.7 1.99
1,100 5 YR 5/8 5 25.0 5.9 13.0 2.20
1,150 5 YR 5/6 5 25.0 4.7 10.6 2.23
1,200 l 5 YR 4/6 5 25.0 4.5 10.0 2.24
1,250 5 YR 4/4 5 25.0 2.8 6.3 2.27
pH 4.6 HCL Effervescence None Other tests --
Preliminary Bloating Test: Positive
Temp. Percent Bulk Density
°c absorption _gm/cc_ (1b/ft3) Remarks
1,100 12.0 1.49  (93.0) Slight expansion
1,150 15.9 1.40 (87.4) Slight expansion
1,200 12.0 1.29  (80.5) Partial expansion
1,250 11.7 .97  (60.5) Good pore structure

Potential Use _ Not suitable for structural products. High shrinkage. Marginal for

lightweight aggregate (1,250° C). Short firing range.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. It does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-5

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County — 5 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 50.6 Working Properties Plastic

Color Tan Drying shrinkage, percent 2.5 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. gm/cc
1,000 | 7.5 ¥R 8/6 3 5.0 44,1 51.1 1.16
1,050 | 7.5 ¥R 8/6 3 5.0 42.9 50.5 1.18
1,100 %77.5 YR 8/6 3 5.0 41.5 49.6 1.19
1,150 & 5 YR 7/8 3 7.5 40.3 48.8 1.21
1,200 H 2.5 YR 6/8 3 7.5 38.9 48.3 1.24
1,250 %42.5 YR 6/6 3 10.0 37.6 47.3 1.26
pH 4.5 HCL Effervescence None Other tests —-=
Preliminary Bloating Test: Negative
Temp. Percent Bulk Density
°C absorption gn/cc  (1b/f£t3) Remarks

[/ e _—
// / e _—

Potential Use Not suitable for structural products. Too soft.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. 1t does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-6

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 6 Type Material Clay

Raw Properties:

Water of Plasticity, Perceat 53.5 Working Properties Plastic

Color Tan Drying shrinkage, percent 2.5 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Perceant Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. gm/cc
1,000 k 5 YR 8/4 3 2.5 48.6 53.7 1.10
1,050 | 5 YR 8/4 3 2.5 47.5 53.0 1.12
1,100 | 5 YR 8/4 3 2.5 47.4 52.9 1.12
1,150 | 5 YR 8/4 3 5.0 45.5 51.7 1.14
1,200 | 5 YR 8/4 3 5.0 44 .4 51.5 1.16
1,250 | 5 YR 8/4 3 5.0 44,2 51.3 1.17
pH 4.6 HCL Effervescence None Other tests -=

Preliminary Bloating Test: Negative

Temp. Perceat Bulk Density
°C absorption gm/cc  (1b/ft3) Remarks

[l 7 d _—

[ | / e _—

/

Potential Use Not suitable for structural products. Too soft.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will pot suffice for plant or process design. 1t does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-7

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 7 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 54.6 Working Properties Plastic

Color Tan Drying shrinkage, perceat 12.5 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. _gm/cc
1,000 | 7.5 YR 8/6 4 10.0 20.7 33.6 1.62
1,050 ; 7.5 YR 7/8 4 15.0 19.9 33.1 1.67
1,100 | 7.5 YR 6/8 4 17.5 13.6 26.0 1.91
1,150 5 YR 5/8 5 17.5 10.9 21.2 1.95
1,200 5 YR 4/6 6 20.0 9.2 18.6 2.03
1,250 5 YR 4/4 6 22.5 6.7 14 .4 2,13
pH 4.6 HCL Effervescence None Other tests =

Preliminary Bloating Test: Positive

Temp. Percent Bulk Density

°C absorption gn/cc  (1b/fe3) Remarks
1,100 18.8 1.49  (93.0) Slight expansion
1,150 16.1 1.38 (86.1) Slight expansion
1,200 18.6 1.04  (64.9) Good pore structure
1,250 6.9 70 (43.7) Good pore structure

Potential Use Marginal for structural clay products (e.g., building brick at 1,000° C).

High shrinkage above 1,000° C. Lightweight aggregate at 1,200°-1,250° C.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. It does not preclude the use
of the material in mixes,.




74 “uitid L MISSISSIPPI BUREAU OF GEOLOGY

Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaléosa. Number  MS-11-8

Date received . 02-07-8%4 ' Date reported. - 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification  Newton County - 8 Type Material Clay

Raw Properties:

Water of Plasticity, Perceat ' " 43.7  °  Working Properties Plastic’

Color  Tan Drying shrinkage, percent 12.5 Dry Strength Good

Slow firing test:

Temp. Munsell =Moh's Percent Percent Percent Bulk density

° C . . Color Hardness Linear - Shk - Abs. - Appr. . Por. cgm/ce
1,000 ‘ 5 YR 6/10 5- 15.0 12.3 . ; 23.5 b . 1.92
1,050 {. 5 YR 6/8 6 . 17.5 7.4 15.4 5 . 2.08°
1,100 {. 5 YR 5/8 6 . 17.5 A 4.2 9.1 : 2.16
1,150} 5 YR 5/6 6 17.5 3.4 ] 7.4 ' 2,17
1,200 | 2.5 YR 4/6 6 17.5 2.7 6.0 _2.20
1,250 | 2.5 YR 4/6 6 _ 17.5 2.5 5.5 . _..2.20 .
pH 4.6 HCL Effervescence None Other tests ‘ —

Preliminary Bloating Test: Negative

Temp. Percent Bulk Density _ .
°C absorption gm/cc  (1b/ft3) Remarks

// ///, ,///(, ' ' A,/f”",/’/'

/[ / e _

/ i

Potential Use _ Not suitable for structural products. High shrinkage.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. It does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-9

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 9 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 35.1 Working Properties Plastic

Color Tan Drying shrinkage, percent 10.0 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. gm/cc
1,000 | 2.5 YR 6/6 4 10.0 27.7 43.0 1.49
1,050 5 YR 6/6 4 12.5 27.2 42.8 1.54
1,100 | 10 YR 7/4 4 12.5 26.9 41.4 1.55
1,150 | 2.5 Y 7/6 4 12.5 26.9 40.0 1.58
1,200 - - Melted - - -
1,250 E - - = - - -
pH 4.9 HCL Effervescence None Other tests ==
Preliminary Bloating Test: Negative
Temp. Percent Bulk Density
° ¢ absorption gm/cc  (1b/ft3) Remarks

[l e i
/// e _—

Potential Use  Not suitable for structural products. High absorption.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. 1t does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-10

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 10 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 45.2 Working Properties Plastic

Color Black Drying shrinkage, percent 10.0 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Percent Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. gm/cc

1,000 5 YR 7/6 5 12.5 21.8 35.2 1.61

1,050 5 YR 6/8 5 15.0 17.5 30.2 1,72

1,100 5 YR 6/6 5 15.0 13.5 25.7 1.88

1,150 | 2.5 YR 5/6 5 15.0 13.5 25.4 1.91

1,200 - - - - - -

1,250 - - - - - -

pH 6.4 HCL Effervescence None Other tests ==

Preliminary Bloating Test: Positive

Temp. Percent Bulk Density

°C absorption gn/cc_ (1b/£t3) Remarks
1,050 34.8 1.09 (68.0) Partial expansion
1,100 41.2 1.05  (65.5) Partial expansion
1,150 31.6 .95  (59.3) Good pore structure
1,200 34.5 .61  (38.1) Some large pores

Potential Use Not suitable for structural products. High shrinkage. Lightweight

aggregate at 1,150°-1,200° C.

The data presented in this report are based on laboratory tests that are preliminary in
nature and will not suffice for plant or process design. It does not preclude the use
of the material in mixes.
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number  MS-11-11

Date received 02-07-84 Date reported 03-28-84
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 11 Type Material Clay
Raw Properties:
Water of Plasticity, Percent 56.4 Working Properties Plastic
Color Tan Drying shrinkage, percent 7.5 Dry Strength Good
Slow firing test:
Temp. Munsell Moh's Percent Percent Percent Bulk density

°C Color Hardness Linear Shk Abs, Appr. Por. gm/cc
1,000 | 10 YR 8/4 3 12.5 30.8 43.1 1.40
1,050 | 10 YR 8/4 3 12.5 24.6 37.8 1.54
1,100 { 7.5 YR 6/6 4 20.0 11.7 22.2 1.89
1,150 | 10 YR 6/4 4 20.0 9.4 18.4 1.92
1,200 5 Y 6/2 5 20.0 7.7 14.9 1.96
1,250 | - - Melted - - -
pH 5.9 HCL Effervescence None Other tests -

Preliminary Bloating Test: Negative

Bulk Density
gm/cc (Lb/f£e3)

Percent
absorption

Temp.
° C

Remarks

e

[/ e

4~f”/’/”/'

[ | 7 e

‘,/”/‘///'

[ d

Potential Use

Not suitable for structural products.

High shrinkage.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design.

of the material in mixes.

1t does not preclude the use
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Tuscaloosa Research Center
Preliminary Ceramic Evaluation

Tuscaloosa Number MS-11-12

Date received 02-07-84 Date reported 03-28-84 .
Sender's Name Mississippi Bureau of Geology
Sender's Identification Newton County - 12 Type Material Clay

Raw Properties:

Water of Plasticity, Percent 39.1 Working Properties Plastic

Color Tan Drying shrinkage, percent 10.0 Dry Strength Good

Slow firing test:

Temp. Munsell Moh's Percent Perceat Percent Bulk density
°C Color Hardness Linear Shk Abs. Appr. Por. gg[cc
1,000 | 5 YR 6/10 4 10.0 11.7 22.1 1.84
1,050 5 YR 6/8 4 12.5 9.8 19.5 1.88
1,100 5 YR 6/6 4 12.5 9.8 18.0 1.89
1,150 5 YR 5/6 4 12.5 9.0 16.9 1.93
1,200 | 2.5 YR 4/6 4 12.5 8.5 16.8 1.96
1,250 | 2.5 YR 3/4 4 12.5 7.9 15.2 1.98
pH 5.8 HCL Effervescence _ None Other tests ==
Preliminary Bloating Test: Negative
Temp. Percent Bulk Density
°C absorption gm/cc _ (1b/ft3) ’ Remarks

4/”’/”’/"

/[ | 7 S _—
/ e _—

Potential Use _ Structural clay products (e.g., building brick at 1,000°-1,250°. C).

Slightly high shrinkage at 1,050°-1,250° C.

The data presented in this report are based on laboratory tests that are preliminary in

nature and will not suffice for plant or process design. 1t does not preclude ;the .use..
of the material in mixes. - :
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MINERALOGY OF SELECTED
NEWTON COUNTY FORMATIONS

Dr. Delbert E. Gann
Geology Department,
Millsaps College

INTRODUCTION

Twelve grab and channel samples and two test
hole cores were collected by the Mississippi Bureau of
Geology in Newton County, Mississippi. These sam-
ples were subsequently delivered to the Geology De-
partment of Millsaps College for investigation. The
sample examinations were completed by Dr. Delbert
E. Gann, Associate Professor, Department of
Geology.

The investigation included the X-ray diffraction
analysis of the samples submitted to determine the
mineralogy of each (Table 1). Each sample was pre-
pared as a bulk random mount and as oriented clay
mounts. The latter were heated to 6000 C for one
hour, and organically treated with ethylene glycol to
determine expansion and contraction characteristics
of the clay minerals present.

All of the grab and channel samples were col-
lected from Eocene formations including: three from
the Yazoo Formation, three from the Cook Mountain
Formation, thiee from the Zilpha Formation, and
three from the Basic City Shale Member of the Talla-
hatta Formation. Two test hole cores collected are
from the subsurface Basic City Shale. The sample
collection localities are illustrated in Figure 1. X-ray
diffractograms for selected samples are given in
Figures 2, 3, and 4.

The determined mineralogy included varying
amounts of quartz, clinoptilolite, calcite, potash
feldspar, glauconite (and other similar - phyllosili-
cates), cristobalite, kaolinite, montmorillonite, ques-
tionable mixed-layer clays, and amorphous material
(probably glass).

The economic possibilities of these minerals are
questionable. The mechanical and physical properties
of the samples are discussed elsewhere in the
Bulletin.

SAMPLE PREPARATION AND
ANALYTICAL PROCEDURES

Each sample received from the Bureau of Geo-
logy was completely air-dried for two weeks. After
drying each sample was split into representative frac-
tions. One fraction was ground by hand in a mortar
and pestle until the sample would pass through a 325

mesh (less than 44 pm) sieving screen. The material
passing through the screen was randomly packed in a
standard aluminum holder used in X-ray diffraction
procedures. Each sample was then scanred with a
General Electric XRD-6 diffractometer through 20-
600 26 using a nickel filter, 10 entrance slit, 30 exit
slit, and CuK< radiation. The X-rays were: generated
at 35 KV and 20 Ma. The recorder was operated at 20
26 per inch, 500 cps and a time constant of 2.

A second sample fraction was immersed in dis-
tilled water and subsequently disaggregated by
means of an ultrasonic generator. After-an appro-
priate settling time, the clay fraction (less than 2 um)
was removed by pipet. Part of the solution from each
sample was deposited onto two glass slides and air-
dried for 24 hours. The remaining solution-was pulled
by vacuum through a Millipore filter apparatus using
47 mm diameter cellulose filters with a 0.45 um pore
size. The samples prepared on glass slides were used
for clay mineral heating and glycolation experiments,
while the oriented filtered material was used as un-
treated control samples. All of the oriented samples,
untreated, heated, and glycolated, were scanned with
the X-ray diffractometer through 20-2060 under the
same instrumental conditions described above.

The semi-quantitative amount of each mineral
identified was determined by measurement of peak
intensities of the maximum reflection, if not inter-
fered with by another mineral. If the latter occurred,
a secondary peak was selected. In the case of the clay
minerals, primarily montmorillonite, the area under
the 15X reflection was measured. The intensities were
compared to known standard mixtures of the
minerals identified.

MINERALOGY

Quartz, montmorillonite, and amorphous ma-
terial (with respect to X-ray diffraction) were ubi-
quitous in all samples. Quartz is equally abundant in
the clay sized fraction (less than 2 um) as well as
coarser grained fractions (Table 1). Its abundance is
lowest in the Basic City Shale samples and highest in
the Yazoo Formation samples. Montmorillonite, a
member of the smectite group of clay minerals, is
most abundant in the Zilpha Formation clays. As the
abundance of montmorillonite decreases in the re-
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spective samples, there is a marked increase in cristo-
balite and a somewhat larger abundance of clinoptilo-
lite. Cristobalite abundance is greatest in the Basic
City Shale samples. Sample number 11 (Basic City
Shale) has a very low cristobalite content, but con-
tains a correspondingly high percentage of mont-
morillonite (Table 1). Clinoptilolite is not an abun-
dant constituent of the samples. It could be identified
with certainty in six of the fourteen samples investi-
gated. The Basic City Shale material tends to be
richer in this zeolite. It is worthy of note that in the
Basic City Shale test hole cores, core A0-11 was rela-
tively high in zeolite to a depth of about 27 feet, and
below this horizon the zeolite disappeared with a cor-
responding increase in cristobalite. Test hole core A0-
19 did not contain any identifiable zeolite, but was
rich in quartz and cristobalite.

The presence of montmorillonite in each of the
fourteen samples was confirmed by examination of
the (001) reflection occurring in the vicinity of 50-60
20 (approximately 158 d-spacing) under varying
conditions. After heating a sample to about 3000C for
one hour the smectite structure collapsed to about 80-
100 20 (approximately 9& d-spacing). Each of the
samples was also treated with an ethylene glycol
mixture for 24 hours, which caused the smectite
layers to expand to 17-18&. These changes were con-
firmed by X-ray diffraction.

In a similar manner, suspected kaolinite-bearing
samples were heated to 500-6000 C for one hour. X-
ray diffraction data suggest that the kaolinite became
amorphous under these conditions. Chlorite, which
has similar d-spacing values, is stable to about
8000C.

Glauconite and muscovite were identified in
hand specimens megascopically in many of the sam-
ples. The structures of these phyllosilicates (in-
cluding illite) are nearly identical, and for the purpose
of this report are not distinguished by means of X-ray
diffraction.

Clinoptilolite, a zeolite of the heulandite sub-
group, is virtually indistinguishable from heulandite,
by normal X-ray diffraction examination procedures,
especially due to the fact that only small amounts of
the mineral are present in some samples. Thermal
treatment of these zeolites, however, has been helpful
in separating clinoptilolite from heulandite
(Reynolds, 1970, and Mumpton, 1960). Heulandite
was shown to be unstable above 3500C while clinop-
tilolite was stable to nearly 80600C (Mumpton, 1960).
In the present investigation samples 2 (Cook Moun-
tain), 11 (Basic City), and A0-11 (Basic City) were
heated to 3500 C for about 2 hours and re-examined
by means of X-ray diffraction. No detectable change
was observed in the 92 reflection characteristic of
zeolites in the heulandite subgroup, suggesting that

the zeolite described here is very much like clinop-
tilolite.

ORIGIN OF MINERALS

The mineral assemblage described herein, speci-
fically that of quartz, montmorillonite, cristobalite
and/or clinoptilolite, is suggestive of being derived
from pyroclastic or similar material. With the possi-
ble exception of quartz, the bulk of the minerals pre-
sent in the samples is assumed to be diagenetic.
Clinoptilolite may form from devitrification of rhyo-
litic volcanic ash constituents, while montmorillonite
is formed from subsequent alteration of clinoptilolite
by leaching of silica (Reynolds, 1970). The cristo-
balite probably represents secondary precipitation of,
in part, the silica leached from zeolites and other con-
stituents in the original ash material. This is particu-
larly applicable to Basic City Shale samples 5 and 6,
which contain approximately 50 percent cristobalite,
minimal to non-detectable zeolite and non-detectable
montmorillonite. Reynolds (1970} suggested that the
liberated silica circulating above the diagenetically
altering volcanic ash would ultimately precipitate as
pH conditions dropped, and would probably crystal-
lize as cristobalite.

The small amounts of kaolinite present, pri-
marily in the Yazoo and Cook Mountain formations,
suggest alteration of pre-existing feldspars that likely
were also present in the original volcanic ash ma-
terial. Feldspar is moderately abundant in only one
sample, that being the Zilpha Formation number 3.
The presence of a small amount of kaolinite is indi-
cated in the same sample. Calcite, almost certainly
diagenetic, is important in only one sample, number 9
of the Yazoo Formation.

Representative diffractograms of the samples
from the Yazoo Formation, Cook Mountain Forma-
tion, Zilpha Formation, and Basic City Shale (in-
cluding test hole cores) are illustrated in Figures 24.
Each diffractogram set includes a bulk random scan
and a scan of a glycolated sample where applicable.
The diffraction patterns have not been artificially en-
hanced or smoothed over. The broad reflections
occurring in the vicinity of 50-60 20 and 200 20 are
montmorillonite. Clinoptilolite has distinctive reflec-
tions at about 9.90, 11.20, 13.10, 16.90, 17.40, 22 .40,
and 22.70. A comparison between the d-spacing of a
clinoptilolite standard from Maricopa County, Ari-
zona, and the zeolite found in the samples of this in-
vestigation is shown in Table 2. The comparison is
favorable and is also consistent with JCPDS diffrac-
tion data for clinoptilolite (file number 25-1349) from
San Bernardino County, California. As shown in
Figure 2, thermal treatment of the clinoptilolite had
no recognizable effect, suggesting the presence of the
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more temperature stable phase as compared to heu-
landite which becomes less stable after heating.

Kaolinite yields distinctive peaks at 12.40 and
25.10 20. Two important quartz reflections occur at
20.99 and 26.70 20, while calcite has a major peak at
29.40 20. Amorphous material, although non-crystal-
line with respect to X-ray diffraction, often produces
a very broad, low hump with a maximum height
centering around 240-260 20. Cristobalite was identi-
fied on the basis of two major reflections located at
21.90 and 36.00 20.

TABLE 2
Comparison Of Clinoptilolite From Maricopa County,
Arizona, and Newton County, Mississippi

d-spacing & d-spacing &

Maricopa County Intensity (%) Newton County Intensity (%
8.93 65 8.96 90
7.84 25 791 25
6.65 15 6.7 15
5.24 15 5.24 15
5.09 20 5.09 20
4.64 15 4.66 5
4.33 5 43 5
3.95 100 3.97 100
391 3.93
3.70 5 3.71 15
3.54 10 3.56 20
3.40 30 3.42 15
3.31 15 3.31 10
3.15 30 3.18 20
3.07 10 3.12 15

3.07 10
2.97 55 2.97 40
2.79 15 2.79 25
2.73 10 2.714 10
2.67 5 2.66 5

ECONOMIC CONSIDERATIONS

Economic utilization of the Newton County clays
is questionable at best. Although zeolites have been
utilized in the past as selective sorbents, catalysts,
and desiccants, the potential use of Newton County,
Mississippi, zeolites is unknown. The zeolites here
occur in small inconsistent quantities, disseminated
through silty shales, claystones, and sands. Reserves

have not been estimated due to a lack of sample con-
trol and the corresponding delineation of the ore body
or bodies. Abundances of zeolites vary dramatically
from site to site, formation to formation, and within
single core holes. The most promising formation is
the Basic City Shale, but a more detailed investiga-
tion of the contained units is needed before a final
evaluation can be made with respect to economic po-
tential. This is also true for cristobalite, which has
been demonstrated to be the most abundant consti-
tuent of the Basic City Shale, ranging from 2 to 60
percent by weight.
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Figure 1 — Clay sample localities.
CONCLUSIONS

At least nine minerals and one amorphous phase
(probably glass) were identified in the fourteen sam-
ples collected by the Bureau of Geology from forma-
tions in Newton County, Mississippi, including the
Yazoo, Cook Mountain, and Zilpha Formations and
the Basic City Shale. Quartz and montmorillonite are
ubiquitous to all samples. Clinoptilolite, a zeolite
from the heulandite subgroup, is also present in small
amounts in all but the Zilpha Formation. The Basic
City Shale contains the most consistently high values
of this zeolite. Cristobalite comprises about one-half
or more of most of the Basic City Shale samples.
Smaller quantities of calcite, potash feldspar, kao-
linite, mica-illite (muscovite and glauconite pri-
marily), and possible mixed-layer clays are generally
present in small to non-detectable amounts in each of
the samples examined. The amorphous phase is ubi-
quitous but averages about 5 percent in each of the
samples. The economic potential of these minerals is
questionable.
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Figure 2 — X-ray diffractograms of selected samples from the Cook Mountain (2) and Tallahatta formations (A0-19 and
5), illustrating occurrences of: Montmorillonite (M), Mica-Illite (MI), Clinoptilolite (Cl), Cristobalite (Cr), and Quartz (Q).
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WATER RESOURCES OF NEWTON
COUNTY, MISSISSIPPI

by

James J. Sims, Jr.

ABSTRACT

Newton County is underlain by aquifiers con-
taining an abundance of ground water that requires
little or no treatment for most uses. Sufficient quan-
tities of fresh ground water are available for present
domestic, industrial, and municipal demand in most
areas of the county. In some localities, limited quan-
tities of water needing no treatment are available.
The primary aquifers underlying the county include
sand intervals within the Wilcox Group, Meridian
Sand, Tallahatta Formation, Winona Formation,
Kosciusko (Sparta) Formation, and Cockfield Forma-
tion. Other, minor aquifers include terrace deposits
and alluvium. Because of restricted occurrence and
very limited potential, neither terrace deposits nor al-
luvium will be developed as major ground water
sources in Newton County.

The larger municipal and industrial wells in the
county yield moderate to large quantities of water
from the lower Wilcox, Meridian - upper Wilcox, and
Kosciusko aquifers. Small to moderate yields to rural
self-supplied wells are generally produced from the
Tallahatta, Winona - Neshoba Sand, and Cockfield
aquifers. Wells completed in these aquifers range in
depth from 38 feet in eastern Newton County to 1880
feet in southwestern Newton County. Most of the
wells are less than 400 feet deep. Recorded transmis-
sibilities for the aquifers in Newton County range
from 9,000 to 44,000 gallons per day per foot (g.p.d./
ft) and yields may exceed 500 gallons per minute
(g.p-m.) (Table 5). Quality problems include excessive
color in some areas, excessive iron concentrations in
other areas, and a pH below 7.0. Most of the water is
a soft, sodium bicarbonate type with moderate
mineralization. Treatment for iron removal is
generally all that is required for most ground water
produced in the county.

Surface water of quality suitable for most in-
dustrial uses is available from the Chunky River and
Potterchitto and Tallahatta creeks. The variability of
streamflow from these streams is such that large
water needs can be supplied only with storage. The
quality of the surface water is generally good; it can
be used for most purposes with only minor treatment.
The water has low dissolved solids, low hardness, and
pH ranging from 5.5 to 6.5. Minor flooding occurs
along the flood plains of most of the streams after
heavy rains, which usually occur in late winter and

early spring. Low flows are generally experienced in
late summer and fall.

Cooperation and Acknowledgments

The writer wishes to express appreciation for the
assistance and cooperation of various water well con-
tractors, state and local officials, and well owners for
providing information contained in this report. Pre-
viously gathered information on well completions by
the Mississippi Bureau of Land and Water Resources
has been very helpful. Chemical analyses made by the
Water Resources Division of the U.S. Geological Sur-
vey and the Mississippi State Department of Health
have also been very helpful. Results of pumping tests
conducted by the U.S. Geological Survey were most
helpful. Special acknowledgment is made to Howard
Johnson, a former employee of the Bureau of Geo-
logy, who assisted in well locations and surface water
sampling.

GROUND WATER
Introduction

The vital importance of having an adequate and
suitable supply of fresh water cannot be taken for
granted. It is one of the prime natural resources of
any area, and for that reason this section is included
as an essential part of this report. The data sum-
marized in this report will supplement information
known and published about the water resources of
Newton County. Information concerning quantity,
quality, and availability of the water resources is con-
tained herein, and an attempt is made to present it in
such a manner as to aid those interested in develop-
ing water supplies at various locations throughout
the county.

Fresh water (containing less than 1000 mg/1 in
dissolved solids) aquifers are available in Newton
County to depths of 2100 feet below sea level. The
base of fresh water ranges from less than 600 feet to
slightly more than 2100 feet below sea level. Fresh
water can be obtained from one or more aquifers
everywhere in the county. Often these aquifers differ
considerably in hydraulic characteristics and contain
water of different chemical quality and physical pro-
perties. Selection of a suitable aquifer in any locality
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may be done on the basis of any of these con-
siderations.

The major aquifers in Newton County are sand
intervals within the Wilcox Group, Meridian Sand,
and Kosciusko Formation. The trend in recent years
has been to construct large capacity wells in the
Meridian - upper Wilcox rather than the Kosciusko.
The Meridian - upper Wilcox generally contains
water of better chemical quality than the Kosciusko.
The lower Wilcox aquifer has the best potential of
any ground water or surface water source in the
county. Water from this aquifer usually contains ex-
cessive iron concentrations and a low pH; therefore,
treatment is generally necessary for public supply.

Other aquifers of local importance are sands in
the Tallahatta Formation, Winona Formation, and
Cockfield Formation. The Winona - Tallahatta
aquifer system is one of the principal sources of water
for domestic use in central and northwestern Missis-
sippi. This aquifer system is tapped significantly
throughout the county and generally produces
enough good quality water for rural self-supplied
uses. The Cockfield aquifer is the shallowest, most
dependable source of ground water for small domestic
wells in the southwestern third of the county.

The Pleistocene and Holocene aquifers have very
little potential in Newton County due to very re-
stricted occurrences. The Holocene aquifers can pro-
duce small amounts of poor quality water. These
aquifers are poorly developed and are restricted to the
flood plains of streams in Newton County. Only a
trace of the total ground water produced in the
county is from the Pleistocene or Holocene aquifers.

Methods of Investigation

Included in this report is information on the
availability and quality of ground water from each
aquifer in Newton County (Figure 1). A determina-
tion of water levels, aquifer thickness, physical and
chemical characteristics of the water from each
aquifer was made and is also included as a part of this
report.

Data used in this report were obtained by collec-
tion of information on location, ownership, elevation,
screened interval, screen length, casing diameter,
static water level, method of lift, water bearing unit,
yield and use. One hundred twenty seven wells were
located “in the field”” in Newton County to verify cor-
rect locations and determine elevations. These ac-
cumulated data are summarized in the ‘“Records of
Selected Wells’’ (Table 1).

A Hach colorimeter was used to determine the
chemical quality of the ground water in Newton
County. One hundred four water samples were collec-

ted “in the field” and analyzed for silica, iron, cal-
cium, magnesium, sodium, potassium, sulfate, chlo-
ride, flouride, total dissolved solids, specific conduc-
tance, pH, temperature, hardness, and color. Com-
plete laboratory analyses of some ground water sam-
ples conducted by the Mississippi State Department
of Health and the U.S. Geological Survey are sum-
marized along with the field analyses under the
“Chemical Analyses of Water from Selected Wells”
(Table 2).

Present Ground Water Use

. All of the present municipal, industrial and do-
mestic water supplies in Newton County are from
ground water sources. Callahan (1976) stated that
nine municipal and rural water associations in the
county withdraw a total of 0.981 million gallons per
day of ground water. Areas that are presently sup-
plied by municipal water systems include Union,
Decatur, Newton, and Hickory. There were five rural
water associations and three private industrial sys-
tems operating in the county in 1985, serving areas
outside the municipalities.

The municipal and rural water associations
utilize three aquifers to provide ground water to well
over 10,000 individuals in the county. The large capa-
city public supply wells in the Newton area are com-
pleted in the Kosciusko aquifer. This is the most
heavily pumped area in the county. The Meridian -
upper Wilcox aquifer is used for large capacity wells
at Union, Decatur, and Chunky. The lower Wilcox
aquifers supply two rural water associations in the
northeastern part of the county.

More than half the total withdrawal of ground
water in the county is from rural self-supplied wells.
All of Newton County is underlain by at least one
aquifer capable of yielding enough ground water for
self-supplied use. Callahan (1976) stated that total
rural self-supplied ground water withdrawal in New-
ton County exceeds 0.890 million gallons per day.
These rural water wells vary in depth from 38 feet for
a Kosciusko well in northern Newton County (Section
2,T.7N.,R.11E.) to a 680 foot Winona - Neshoba well
in southwestern Newton County (Section 36, T.6N.,
R.10E.) (Table 1).

Ground Water Availability

Ground water is available in Newton County
from several important aquifers (Table 1). These
aquifers are sand intervals within the Wilcox Group,
Meridian Sand, Tallahatta Formation, Winona
Formation, Kosciusko Formation, and Cockfield
Formation. Some of the water-bearing sands pinch
out locally, but most of them are widely distributed
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