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GROUND-WATER RESOURCES OF PARTS OF
LONOKE, PRAIRIE, AND WHITE COUNTIES, ARKANSAS

By Harlan B. Counts

SUMMARY

Ground water is by far the most important mineral resource in north-
ern Lonoke, northern Prairie, and southeastern White Counties, Ark.
More than 95 percent of the water used for all purposes comes from wells,
and the total pumpage amounts to nearly 11 billion gallons a year. Most
of this is used during the summer irrigation season, but averaged over the
year it amounts to about 30 mgd (million gallons per day). Irrigation takes
about 28.5 mgd, of which 24 mgd is used in the cultivation of rice and 4.5
mgd is for supplemental irrigation of row crops. Municipalities use about
0.5 mgd and other domestic uses, chiefly on farms, require about 1 mgd.
Although ground water now plays a large role in the economy of the area,
considerable additional development of this important resource is possible.

A study of the ground-water resources of the area was made to de-
termine the occurrence, availability, movement, recharge, discharge, and
mineral content of the ground water in an area in which the development
of irrigation wells has been stimulated by 3 years of drought (1952-54).
The present report should be useful to cities and towns, farmers, well drill-
ers, and others who now operate or wish to drill wells, by helping them to
determine, for any given location, the depth to water, the character of the
materials that will be penetrated by the drill, the chemical quality of the
water, and the quantity of water available. In short, it should aid the citi-
zens in making the most economical development of their ground-water
resources and in preventing overdevelopment.

The geologic formations serve as both the storage reservoirs and the
conduits through which the ground water is slowly moving (in this area
at an average velocity of about 0.3 foot per day) from places of natural
recharge to places of natural discharge or to wells. For this reason the
geologic map (pl. 1, p. 59) is an important key to the availability and charac-
ter of the ground water.

Wells yielding about 400 to 1,700 gpm (gallons per minute) can be
developed at depths of about 60 to 156 feet in the Quaternary deposits that
contain basal sand and gravel (pl. 1). Test drilling disclosed the presence
of this favorable condition in the eastern part of the Sand Hills area, where
supplemental irrigation could benefit cotton, pastures, hay, and straw-
berries presently grown there and might make possible the growing of
many other crops. In two areas of concentrated pumping for rice irriga-
tion, west of Des Arc and in the south-central part of the area at the boun-
dary, water levels have been lowered to such an extent that it is thought
that any considerable increase over the present development would result
in significant depletion of local ground-water resources. Elsewhere in the
area of its occurrence, the principal aquifer, here defined as that part of
the area of Quaternary deposits in which the basal gravel zone is present,
will perennially supply many additional irrigation wells.



Test drilling also disclosed the absence of the sand and gravel de-
posits that compose the principal aquifer in those Quaternary deposits
which lie near the Fall Line and those which occupy embayments along
the larger streams that issue from the Interior Highlands. Definition of
the approximate boundary between those Quaternary deposits that contain
the principal aquifer and those that do not should aid in locating irrigation
wells where the aquifer is present and save much fruitless drilling in areas
where it is not present.

In one area of unknown but probably small extent southeast of Bald
Knob, water in the principal aquifer is too salty for most uses. (See
Fig. 8.)

There is some possibility that wells 100 to 600 feet deep may obtain
soft water from deposits of the Wilcox formation and the Claiborne group
in the areas shown on plate 1 and described on page 9. No water wells have
vet penetrated those units in this area, but they offer promise of possible
development for municipal and domestic supplies.

The Tertiary (?) undifferentiated deposits generally contain meager
amounts of water, sufficient only for individual farm wells, but test drill-
ing disclosed one aquifer southeast of Cabot that will supply wells having
a capacity of several hundred gallons a minute each. Cross sections through
this aquifer are shown on plate 6 (p. 63) and the aquifer is described on
pages 10 and 11.

The cross sections shown in plates 2-4 illustrate the positions of the
several aquifers and the relationships of the different formations to one
another in vertical planes as the geologic map illustrates the relationships
in a horizontal plane. By use of the sections and the map in connection
with the table of well records, one may determine the probable ground-
water conditions at the site of his well.

The characteristics of all the larger irrigation, municipal, and indus-
trial wells in the area, as well as of many of the smaller domestic and stock
wells, are recorded in table 9. Chemical analyses of water from representa-
tive wells in the different formations throughout the area are given in
table 8. By the use of these tables and the index map showing locations
of wells (pl. 6), one may determine the probable chemical quality of the
water to be derived from the several water-bearing formations at any lo-
cation in the mapped area.



INTRODUCTION

This is one of a series of reports on the
ground-water resources of Arkansas made un-
der a program of investigations by the United
States Geological Survey in cooperation with
the Arkansas Geological and Conservation
Commission. The program has been in prog-
ress since 1946 in cooperation with several
State agencies, and the areas covered by re-
ports resulting therefrom are shown in figure
1. These reports and other pertinent litera-
ture are listed in the bibliography, page 46.
Annual water-level measurements in the rice-
growing area are made cooperatively by the
U. S. Geological Survey and the Arkansas Uni-
versity Agricultural Experiment Station.

The purpose of the present report is to de-
scribe the occurrence, availability, movement,
recharge, discharge, and chemical quality of
the ground water in northern Lonoke, north-
ern Prairie, and southeastern White Counties,
where interest in the development of irriga-
tion wells has been stimulated by 3 years
drought (1952-54). The report should be use-
ful to cities and towns, farmers, well drillers,
and others who now operate or wish to drill
wells, by helping them to predict at any given
location the depth to water, the character of
the materials that will be penetrated by the
drill, the chemical quality of the water, and
the quantity of water available. In short, it
should aid the citizens of this area to make
the most economical use of their ground-water
resources and to prevent overdevelopment.

Reports on the ground water of this area
were made by Purdue in 1905 and Stephen-
son and Crider in 1916. Where possible, in-
formation from these earlier studies has been
used in the preparation of the present report.

The field work in the area was started in
March 1954 and continued intermittently un-
til April 1956. The work was done under the
direct supervision of P. E. Dennis, District
Geologist, and under the general direction of
A. N. Sayre, Chief of the Ground Water
Branch, U. S. Geological Survey. The chem-
ical analyses were made by the Quality of Wa-
ter Branch of the U. S. Geological Survey, at
Fayetteville, under the direct supervision of
J. W. Geurin, District Chemist.
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REGIONAL SETTING AND
PHYSIOGRAPHY

The area described in this report (fig. 1)
is roughly triangular and comprises about
1,200 square miles in central Arkansas. The
White River on the east and the Fall Line es-
carpment on the northwest form natural boun-
daries. The southern boundary is the south-
ern edge of T. 3 N. and was chosen because
it represents the northern limit of a previous
study (Engler, Thompson, and Xazmann,
1945) of the Grand Prairie region.

Physiographically the area includes a part
of each of the two major provinces of Arkan-
sas—the Interior Highland province and the
Coastal Plain province (Croneis, 1930, p. 7).
For convenience of description, the transition
zone between the highlands and the plains is
here called the Fall Line and a part of the
plains that is considerably more hilly than the
rest is called the Sand Hills. (See pl. 1). Only
a marginal area of the Highlands province is
included in this study.

Rocks of Paleozoic age, exposed in the In-
terior Highlands, disappear abruptly beneath
rocks of Tertiary and Quaternary age at the
Fall Line. The straightness of that line and
its offset where it is crossed by the White
River strongly suggest a fault-line scarp. How-
ever, available subsurface data on the Paleo-
zoic rocks show no offsetting of beds, and thus
no evidence of faulting or of sharp monoclin-
al folding. On the contrary, at least locally,
the Fall Line is near the axis of a broad anti-
cline (Caplan, 1954, pl. 9, sec. E-E").

The term “Sandhill area” was adopted, from
local usage, by Purdue (1905, p. 93) for the
hilly area south of Austin. The Sand Hills
as used in the present report (pl. 1) include
ail of the hilly area and extend from Cabot to
about a mile east of Hickory Plains and from
Cypress Creek to Wattensaw Bayou. The
core of the Sand Hills is south of Cabot and
Austin in the dissected ridges that rise to al-
titudes generally 300 to 400 feet above sea
level. Dissected in terracelike steps, the high-
est prominent bench is about 340 to 345 feet
above sea level, the next lower is about 325
to 330 feet above sea level, and the third is
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EXPLANATION

Area descibed in
the present report

Areas described in
previous reports.

\\\\\\\\\N SA{:;:s ww:,eéeh field

progress in 1956.

(1) Engler, 1945, (2) Baker, 1948, (3) Hewitt, 1949, (4) Kewitt, 1950,
(5) Toit, 1953, (6) Counts, 1955, (7) Onellion, 1955, (8) Onellion, 1956,

(For complete references, see bibliography)

Fig. 1 Map of Arkansas showing areas in which recent
ground-water studies have been made
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about 260 to 265 feet above sea level. East
of Pigeon Roost Creek the entire area has
been terraced and has a maximum altitude of
about 260 to 265 feet. The Sand Hills thus
are composed of two parts separated for a
part of its course by Pigeon Roost Creek. The
physiographic difference between them is the
expression of a difference in the underlying
rock materials. In the western (dissected
ridge) area the Tertiary(?) undifferentiated
deposits have not been removed but only dis-
sected and terraced. In the eastern (terrace)
area the Tertiary(?) undifferentiated depos-
its were removed to a depth of about 150 feet
below the present surface and 150 feet or more
of Quaternary materials were deposited. The
Quaternary deposits were subsequently eroded
and terraced. Both areas have been subjected
to the erosion that produced the terraces at
and below 265 feet above sea level.

The Coastal Plain area (pl. 1) is part of
the “Advance Lowland” described by Steph-
enson and Crider (1916, p. 25) as a subdi-
vision of the Gulf Coastal Plain. It consists
of broad and nearly level interstream divide
areas and flood plains cut from a few feet to
about 25 feet below them. The bottom lands
of the flood plains are characterized by nu-
merous swamps, bayous, lakes, and abandoned
stream channels.

The area is drained chiefly by the White
River and its tributaries — Little Red River,
Bayou des Are, Cypress Creek, and Watten-
saw Bayou.

CLIMATE

The climate in northern Lonoke, northern
Prairie, and southwestern White Counties is
characterized by relatively mild temperatures
and by usually abundant rainfall. Winters
usually are short and mild, but have occasion-
al cold periods of a few days’ duration. Sum-
mers commonly are long and hot, maximum
temperatures reaching 100° F during July and
August. Rainfall usually is abundant and on
the average is well distributed over the year.
However, in any given year a varying number
of months may receive more or less than the
average amount of precipitation for those
months. Large deficiencies or excesses are
especially common during the growing season.

According to the U. S. Weather Bureau, the
normal annual precipitation recorded at Sear-
cy, White County, is 47.79 inches, and the av-
erage annual temperature is 61.6 F. The dis-
tribution of the normal precipitation at Sear-

¢y, by months, and the average temperature
are given in table 1.

TABLE 1

Normal Monthly Precipitation and Average Monthly
Temperature at Searcy, White County, Ark.

Precipitation Temperature

Month (inches)

January 4.77 40.6
February 3.50 449
March 4.66 52.2
April 4.84 61.2
May 4.52 69.0
June 3.98 77.6
July 2.95 81.4
August 3.60 80.7
September 2.93 74.5
October 3.13 63.0
November 4.30 50.9
December 4.61 42.8

The average frost-free growing season is 217
days. Killing frosts have occurred as late as
April 20 and as early as October 9.

CULTURAL DEVELOPMENT

The population of the area decreased be-
tween 1930 and 1950, as indicated in table 2.
The population density for Lonoke, Prairie,
and White Counties is about 30 persons per
square mile.

TABLE 2

Population of Lonoke, Prairie, and White Counties,
1930 to 1950

Population
County 1930 1940 1950
Lonoke ... ... 33,759 29,802 27,278
Prairie ... ... 15,187 15,304 13,768
White ... 38,269 317,176 38,040

Most of the people live on farms and are
employed in agriculture. Cotton and rice are
the principal crops in Lonoke and Prairie
Counties, and cotton and strawberries are the
principal crops in White County. Other crops
are soybeans, oats, corn, and hay. Fish and
minnow culture also is important.

The principal industries in the area are the
processing of agricultural products and lum-
bering.

GEOLOGY AND WATER-BEARING
PROPERTIES OF THE ROCKS

Ground water occurs in and moves through
the generally small openings in rocks which
serve both as storage reservoirs and as con-
duits through which the ground water moves
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from places of natural recharge to places of
natural or artificial discharge. An under-
standing of the lithology and the distribution
of rock formations is therefore necessary to
an understanding of the occurrence and move-
ment of the ground water.

The following generalized section (table 3)
gives the names, ages, ranges in thickness,
characteristics, and water-bearing properties
of the rock units in the area of study, ar-
ranged in order from youngest at the top to
oldest at the bottom. The cross sections (pls.
2-4) show the position of the water-bearing
beds relative to one another and to the con-
fining beds. The geologic map (pl. 1) shows
the distribution of those units which are ex-
posed at the surface.

Quaternary alluvial deposits cover a large
part of the area to a maximum depth of about
156 feet. In most of the area thev contain
basal sand and gravel beds which make up by
far the most important aquifer in the area.
However, the coarse basal beds are absent in
a part of the Quaternary deposits, as shown
on plate 1. Beneath the Quaternary deposits in
part of the southeastern half of the area,
soft water may possibly be obtained from sand
beds of the Wilcox formation and the Clai-
borne group. Although these Tertiary units
do not crop out at the surface, the general
area in which fresh water may be obtained
from them is indicated on the geologic map
(pl. 1).

The Tertiary(?), undifferentiated, deposits
and the hard rocks of the Atoka formation
generally are not important as water-bearing
beds, although they do furnish water to do-
mestic wells in the areas of outcrop.

The character and water-bearing properties
of these rocks, beginning with the oldest, are
described in the following pages.

ATOKA FORMATION
(PENNSYLVANIAN)

Rocks belonging to the Atoka formation, of
Pennsylvanian age, are exposed along the Fall
Line, and crop out, or are covered by a thin
veneer of later deposits and soil, northwest-
ward from the Fall Line in White and Lo-
noke Counties. Southeastward from the Fall
Line they underlie the younger deposits at
progressively greater depths. The Atoka con-
sists of interbedded shale, siltstone, and sand-
stone, the shale making up two-thirds to three-
fourths of the thickness. The siltstone and
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sandstone beds generally are very tightly ce-
mented and not uncommonly quartzitic. They
range from thin lenses less than an inch thick
to massive beds 4 or 5 feet thick. They gen-
erally are noncalcareous and nonfossilifer-
ous, are tan to gray, and contain black car-
bonaceous markings on some bedding planes.
The shale commonly is micaceous and very
dense and has a superficial resemblance to
low-rank slate or phyllite. It is gray to black
and generally noncalcareous and nonfossilifer-
ous.

The Atoka formation is very thick, perhaps
7,000 to 9,000 feet in its area of outcrop.
However, Caplan (1954, p. 80) reports that
the Lion No. 1 Nalley well in sec. 383, T. 8
N., 7 W., in White county encountered only
about 935 feet of Atoka where some 2,500 feet
was expected.

A system of generally eastward-trending
folds is the principal structural feature affect-
ing the Atoka formation. The folds are rela-
tively sharp and have steeply dipping limbs
near Cabot but become progressively more
open northeastward. In the vicinity of Bald
Knob and Bradford the beds are essentially
horizontal, having dips of 1° or 2°, except near
the Fall Line where the southward dips in-
crease to 5° to 15°. Although the folds gen-
erally strike east, some divide, change direc-
tion of strike and become more sharply
arched as they approach the Fall Line.

An anticline near Cabot (pl. 1) produces
dips of as much as 70°, the steepest in the
avea. The anticlinal axis lies about midway
between Cabot and Austin, and the sandstone
beds on both flanks produce eastward-striking
parallel ridges. On the south flank, however,
the beds are flexed sharply southward at the
Fall Line as if by drag along a fault in which
the Highland block had shifted northeast-
ward. West of Beebe the strike of the fold
axes changes to northeast, there being a sharp
anticline at and nearly parallel with the Fall
Line. Those folds plunge southwestward.
About 4 or 5 miles northwest of Beebe, State
Highway 31 crosses a shallow almost circular
structural basin. Another basin, more elon-
gate, occurs southwest of Searcy. An anti-
cline north of Searcy also plunges southwest-
ward. These and other less prominent folds
are shown by strike and dip symbols on the
geologic map (pl. 1).

Numerous domestic wells obtain water from
the Atoka formation along and near the Fall
Line. Most of the wells are shallow, common-
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ly about 50 or 60 feet deep, because the water
occurs in fractures in the rock, which become
fewer and less open with depth. Water gen-
erally is obtained from the hard shale, or
“slate rock” as it is called locally.

Generally the sandstone is very tightly ce-
mented, and the most permeable zone is in the
shale immediately adjacent to a sandstone
bed. Differential movement between the shale
and sandstone beds seems to have occurred
during their deformation, producing a shat-
tered zone near the contact.

A structure that exposes the fractured con-
tact zone to local recharge is likely to in-
crease the amount of water available for with-
drawal from wells. For this reason the flanks
are more favorable than the crests of anti-
clines as sites for wells, as illustrated in fig-
ure 2 (p. 4). Wells C and E have not reached a
fractured zone and neither of the fractured
zones penetrated by well D is exposed to local
recharge.

UPPER CRETACEOUS
UNDIFFERENTIATED DEPOSITS

Cretaceous formations probably do not crop
out in the area studied, although they are
present at the surface in southwestern Ar-
kansas and in a narrow band along the Fall
Line northeast of the White River. Cretace-
ous fossils were reported by Stephenson and
Crider (1916, p. 40, 49) to have been obtained
from wells dug into strata below the Midway
formation at Cabot and Beebe. No further ev-
idence of rocks of Cretaceous age was found
in these areas during the present investiga-
tion. Electric logs of oil-test holes (pl. 4)
show the Upper Cretaceous to be present in
the southeastern part of the area studied and
to be overlapped by the Midway near the Fall
Line. The Cretaceous rocks consist chiefly of
sand or crumbly sandstone overlain and un-
derlain by sandy clay, shale, and marl. No
attempt has been made in this report to dif-
ferentiate the Cretaceous deposits, but all or
part of the sandstone probably is the Naca-
toch sand. Caplan (1954, p. 90) states that
“The absence of the Nacatoch between the
Fall Line and the tentative zero contour line
on Plate III is attributed here to complete re-
moval of the Upper Cretaceous section by pre-
Midway erosion rather than by non-deposi-
tion.” If he is correct in this view, then the
rocks of Cretaceous age found by Stephenson
and Crider might be isolated remnants.
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Rocks of Cretaceous age are unimportant
hydrologically, because any remnants near the
Fall Line are likely to be small and isolated
and the Nacatoch sand at depth contains only
salty water in the southeastern part of the
area shown on plate 1.

MIDWAY FORMATION

Rocks of the Midway formation crop out
in small patches southwest of Bradford and
near Cabot. The actual outcrops are far too
small to be shown on a small-scale map and
are therefore exaggerated on plate. 1. That
the rocks of this formation are present at
shallow depths throughout all or most of the
area near the Fall Line is attested by their
indentification in cuttings from many water
wells and test holes. Southeastward (basin-
ward) the thick shale section of the Midway
formation is easily recognized in electric logs
(pl. 4) of oil-test holes. The Midway uncon-
formably overlies Cretaceous beds and is in
turn unconformably overlain by the Wilcox
formation. Toward the Fall Line, the Mid-
way formation overlaps the rocks of Creta-
ceous age (pl. 4), and at many well locations
in the Cabot area it rests directly upon the
Paleozoic bedrock. Near its outcrop area the
Midway formation is overlain unconformably
by the Tertiary(?) undifferentiated deposits
which may possibly be of the Wilcox forma-
tion but probably are to be correlated with
the Claiborne group or later deposits.

In complete sections of the Midway forma-
tion as encountered in oil test holes Caplan
(1954 p. 94) describes an upper unit of dark,
blue-gray fissile noncalcareous shale contain-
ing sideritic concretionary layers, and a lower
unit of soft, gray calcareous, fossiliferous
shale containing lenses of white limestone
near the base. In the Cabot area the Midway
formation consists of a dark-gray to black
waxy-appearing noncalcareous nonfissile clay,
10 to 50 feet thick, overlying softer blue-gray
calcareous clay containing Paleocene Foramin-
ifera. Southwest of Bradford it consists of
sandy to conglomeratic fossiliferous limestone
interbedded with calcareous friable sandstone.

Foraminifera recovered from a shallow dug
well in Old Austin, and from a depth of 120
to 125 feet in a test hole east of Jackson-
ville were submitted to the Paleontology and
Stratigraphy Branch of the Geologic Division,
U. S. Geological Survey, for identification. A
report by Ruth Todd of that Branch lists a
total of 31 species, 27 from the test hole and



23 from the dug well. She states, “The fauna
is very similar to a Paleocene one described
from Little Rock, Arkansas (Contr. Cushman
Lab. Foram. Res., v. 22, pt. 2, 1946, p. 45-65.
pls. 7-11). The fauna is marine, deposited at
moderate depths (probably 10 to 100 fathoms,
more likely toward the deeper end of this
range, although possibly shallower than 10 or
deeper than 100 fathoms), and under the in-
fluence of ocean currents, as globigerinids are
present.”

In oil test holes (pl. 4) the Midway forma-
tion shows a remarkably uniform thickness of
about 400 to 500 feet, but near the Fall Line
it thins to a featheredge, probably because of
removal by erosion rather than because of
nondeposition.

The Midway formation is not known to
yield water to wells in the area of the pres-
ent study, although both the basal limestone
and the interbedded sandstone are reported to
furnish water to domestic wells southwest of
Little Rock.

WILCOX FORMATION

The Wilcox formation is not known to crop
out in the area covered by this investigation
unless the rocks here designated Tertiary(?)
undifferentiated deposits (pl. 1) represent
that formation. In the southeastern part of
the area electric logs of oil-test holes indi-
cate that the Wilcox formation unconforma-
bly overlies the Midway formation and is
overlain (probably disconformably) by depos-
its of the Claiborne group (pl. 4). In cut-
tings from test holes the Wilcox formation is
found to consist of chocolate-brown lignitic
clay and speckled light-gray and black sandy
clay with interbedded very fine sand. Plant
fragments and pieces of lignite are locally
abundant. It generally is nonfossiliferous ex-
cept for the plant materials. Interpretation
of the electric logs indicates that the Wilecox
ranges in thickness from a featheredge to
about 800 feet in this area.

In eastern Arkansas and western Tennes-
see, where it is an important aquifer, the Wil-
cox contains thick sand beds known locally as
the “1,400-foot” sand. According to Stearns
and Armstrong (1955, p. 12-13, 17; pls. 5, 7),
this sand does not appear to be present along
the western edge of the embayment. How-
ever, electric logs show sand beds at the base
of the Wilcox in the northern Grand Prairie
region, and some of these beds probably
contain fresh water in the area shown on

plate 1. No water wells have yet been drilled
to this formation. Test holes or wells to de-
termine the water-yielding characteristics of
the Wilcox formation should be drilled in the
belt indicated on plate 1. Fresh water might
be expected to occur in this formation at a
minimum depth of about 100 feet and a max-
imum depth of about 250 feet near the north-
western boundary of the belt, at a minimum
depth of about 400 feet and a maximum depth
of about 600 feet near the southeastern boun-
dary of the belt, and at intermediate depths
between the boundaries. Down dip, water in
the sands of the Wilcox is salty.

CLAIBORNE GROUP

Rocks of the Claiborne group are not known
to crop out in the area of the present study
unless the rocks here designated as Tertiary
(?) undifferentiated deposits belong to that
group. Electric logs of oil-test holes indicate
that there is considerable sand in the rocks
of the Claiborne group where they overlie the
Wilcox formation in the southeastern part of
the area. However, presently available infor-
mation does not permit differentiation of the
group into the Cane River formation, the
Sparta sand, the Cook Mountain formation,
and the Cockfield formation, as is possible
in southwestern Arkansas. Few samples of
the Claiborne are available from this area,
but where known they consist generally of
white to light-gray fine to medium sand with
interbedded gray or tan clay and sandy clay,
lignitic clay, and lignite.

Electric logs of oil-test holes indicate that
the upper sand beds in the Claiborne group
probably contain fresh water in the south-
western part of the area shown on plate 1.
Test holes should be drilled southeast of the
line shown on this map to determine the water
yielding possibilities of the Claiborne in this
area. Fresh water might be expected in this
formation at a minimum depth of a little more
than 100 feet throughout the area shown and at
a maximum depth between about 250 feet near
the northwestern boundary to about 500 feet
in the extreme southeastern part of the area.
Down dip, the water in the lower sand beds is
probably salty (pl. 4).

No wells are known to obtain water from
the Claiborne in this area, but irrigation, mu-
nicipal, and domestic wells obtain water from
that formation in the Grand Prairie region
farther south.



TERTIARY (?) UNDIFFERENTIATED
DEPOSITS

The rocks designated as Tertiary(?) undif-
ferentiated deposits correspond in general
with those shown as Eocene undifferentiated
on the State geologic map. They constitute
the surface rocks of the western part of the
Sand Hills area, cover much of the area near
the Fall Line, and overlap the Atoka forma-
tion up to altitudes of about 400 feet, except
where they have been removed by erosion.
These deposits extend up the valleys in the
Highland province much farther than is shown
on the map (pl. 1), where they generally are
greatly eroded, partly reworked, and too thin
to furnish water even to farm wells. That
an erosional topography had been formed on
rocks of the Midway formation before the de-
position of the Tertiary(?) undifferentiated
sediments is suggested by a difference of about
33 feet in the altitude of the contact between
the two units in test holes less than 100 yards
apart.

The Tertiary(?) undifferentiated deposits
consist for the most part of compact sand and
interbedded clay, but local induration has
produced friable sandstone and interbedded
shale. Most of the sand and sandstone con-
tains considerable clay and silt, but clean sand
lenses occur locally. The rocks are bright
orange to dark-reddish-brown in most places.
A mottled surface is very common, with gray
or yellow to orange areas surrounding dark-
reddish-brown patches. The reddish-brown
oxides appear to have been reduced along joint
and along funnel-shaped and irregularly
shaped seepage channels. The sand has small
white to gray masses of clay intimately mixed
with the brown-stained quartz grains and in
this respect has a superficial resemblance to
weathered arkose. The grains generally are
rounded to subrounded and, except for the
clay masses, are well to moderately well as-
sorted. The clayey character of the sand
seems to have resulted from weathering of
part of the individual sand grains rather than
from the deposition of sand and clay together.
It seems likely that the clay masses were orig-
inally sand grains composed of hard shale.

The clay and silt beds generally are gray but |
weather to light brown near the surface. :

Small lenses of clay and clay balls are common
in some of the sandstone. A bed of loose
sand, containing angular blocks of iron-oxide
cemented sandstone, occurs locally in the up-
per part of the sequence and caps the hills
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that rise to an altitude of 400 feet about a
mile southeast of Cabot.

The materials of these deposits generally
may be distinguished from the upper part of
the Quaternary alluvium by (1) their more
theroughly indurated character, (2) the pres-
ence in them of very coarse sand and their
generally more sandy character, and (3) the
presence of ironstone concretions and detrital
fragments of iron-oxide cemented sandstone.

A typical section of these deposits, about 50
feet thick, is exposed along the road between
Austin and Old Austin and is described as
follows:

Section a quarter of a mile southeast of
Austin, in NW714 sec. 9, T. 4 N, R. 9 W.

Thickness
(feet)

Sand, light-brown . ___ e 3

Sandstone, in angular, detrital blocks cemented
with iron oxide, and in a matrix of loose sand.. 1

Sand, medium, silty, reddish-brown ... 17
Clay, silty, gray, swells in water, lenticular beds 2

Sand, compact, medium to very coarse, mottled
brown and gray; contains clay balls.___________

Clay, plastie, gray b
Sand, silty, compact, medium to coarse, dark to
orange-brown 2
Covered ... . 5
Sandstone, friable, fine to medium, yellow to
brown, containing hard gray spots ... . .. 13
48.5

The maximum thickness of the deposits
thus far penetrated was at the locality of test
hole 31, where about 219 feet was assigned to
the Tertiary(?) undifferentiated deposits. No
fossils have been found in the deposits, and
the only evidence concerning their age lies in
the fact that they overlap eroded beds of the
Midway and Wilcox(?) formations and under-
lie the Quaternary deposits. Lithologically the
rocks in part resemble the Detonti sand which
is present southwest of Little Rock. The Ter-
tiary (?) undifferentiated deposits cap hills
up to an altitude of 400 feet east of Cabot but
have been largely removed from the Atoka for-
mation down to an altitude of about 300 feet
northwest of Cabot. The deposits are quite
unlike the clay and lignite beds typical of the
Wilcox formation elsewhere in the embay-
ment, and because of the uncertainty as to
their age they are referred to in this report
as Tertiary(?) undifferentiated deposits.

The Tertiary(?) undifferentiated deposits
generally yield 