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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 sufficient water for farm and
household wells, but most of the aquifers are
thin and lenticular and the depth of drilling



or digging necessary to obtain water at any
given place generally is unpredictable. In part
of the Goodrum community, about 5 miles
south of Cabot, these deposits are reported to
contain so much clay that not even enough
water for farm use can be obtained from
them. On the other hand, at least one sand
bedy of considerable size is present locally at
the base of these deposits, as disclosed by test
drilling 2 to 5 miles southeast of Cabot. Be-
cause of its interest in these sands as a possi-
ble source for a municipal water supply, the
city of Cabot put down a riumber of addition-
al test holes, a total of 9 being drilled in the
area. (3ee logs of test holes 27-35, p. 34.)

As shown on the cross sections (pl. 6) the
sand body appears to have a slope of about 75
feet per mile to the south. It is nearly a mile
wide and 20 to 60 feet thick near the center.
The sand crops out in Mill Creek and probably
extends at least 314 miles southward, where it
was encountered by the C. C. Bratton farm well
(well 174).

QUATERNARY DEPOSITS

Quaternary deposits cover most of the
mapped area. They form the surface rocks
of the Coastal Plain segment and the east-
ernn part of the Sand Hills area, and extend
across the Fall Line into the Interior High-
lands area along the larger streams. The
rocks consist of clay, silt, sand, and gravel
deposited by Pleistocene and Recent streams.
On the geologic map (pl. 1) the Quaternary
deposits are divided into those generally con-
taining basal beds of gravel and sand and
those generally consisting only of fine-grained
deposits. This distinction can be made only
on the basis of subsurface data because the
surficial deposits have a uniform lithology.
The exact position of the line separating the
two types of deposits is known in only a few
places, and at many places subsequent infor-
mation may shift it a mile or so one way or
the other. Nevertheless knowledge of its ap-
proximate position should be helpful in guid-
ing drilling, especially of wells for irriga-
tion.

The reason for the presence of the basal
gravel throughout most of the area and its
absence near the Fall Line may be found in
the difference in the size of the streams which
deposited the materials in the area. The an-
cestral Mississippi River is thought to have
excavated the Tertiary rocks between Crow-
leys Ridge and the bluffs west of the Arkan-

sas River and to have partly refilled the
valleys thus excavated with the Quaternary
sand and gravel and later with finer sedi-
ments. However, the streams that were then
tributary to the Mississippi River along the Fall
Line, including the Little Red River, Cypress
Creek, and Two Prairie Bayou, seem to have
carried and deposited little coarse material,
and the basal sand and gravel of the Qua-
ternary deposits is present only in those areas
formerly occupied by the master stream. Ta-
ble 4 indicates that permeabilities in the Qua-
ternary deposits decrease progressively to-
ward the Fall Line, giving further evidence
that the aquifer materials were deposited by
the master stream and not by the tributaries.

The Quaternary deposits unconformably
overlie rocks of Tertiary and Tertiary(?) age
and are themselves not covered by younger
materials. In the area of this study they at-
tain a maximum thickness of about 156 feet.
They consist of gray to light-brown sand and
sand and gravel, reddish-brown fine sand,
and gray, yvellow, and red silt and clay. The
basal sand and gravel beds, well shown on
the cross sections A-A’, B-B’, and C-C’ (pls.
2-3), generally constitute one-third tc two-
thirds of the total thickness of the deposits.
They tend to be finer grained at the top and
grade into the overlying silt or fine red sand,
which is in turn overlain in most places by
red or gray clay or interbedded red and grav
clay, silt, and fine sand. The red clay, in-
terbedded red and gray clay, silt, and fine sand
of the Quaternary deposits that do not con-
tain basal sand and gravel beds appear to be
identical with the material that caps the sand
and gravel of the principal aquifer.

The basal sand and gravel beds of the
Quaternary deposits are by far the most
important source of ground water in the area.
All the irrigation wells and many of the do-
mestic wells are developed in them. The ca-
pacities of the irrigation wells vary consid-
erably but generally they are between about
400 gpm and 2,000 gpm. Near the Fall Line
these basal sand and gravel beds generally
are thinner and contain a higher percentage
of fine materials, and wells of large yield
are less likely to be developed there than far-
ther out on the Coastal Plain.

GROUND WATER

Occurrence of Ground Water

Only a brief discussion of the principles of
occurrence of ground water will be given in
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the present report. A comprehensive de-
scription of principles was given by Meinzer
(1923), and most of the following discussion
concerns their application to parts of Lonoke,
Prairie, and White Counties.

In essentially all places and at various
depths, which depend on local conditions,
pore spaces in the rocks are completely filled
with water, and the rocks are said to be sat-
urated. The top of the zone of saturation
in deposits not confined under artesian pres-
sure is called the water table. The condi-
tion of saturation is true of clay as well as
of sand and gravel; but, because of the dif-
ference in permeability, it is possible to de-
velop wells only in the coarser materials.
The permeability of a rock is its capacity to
transmit water under pressure. Permeabil-
ity is determined by the size, shape, and ar-
rangement of openings among the particles
composing the rock. For example, a bed of
fine silt or clay may have a high porosity,
which is the percentage of the volume of
rock mass consisting of pore spaces to the
volume of the whole rock mass; but, because
of the small size of the openings and the ad-
herence of the water to the rock grains, the
permeability, or water-yielding capacity, may
be very low. Well-sorted sand or gravel con-
taining relatively large and interconnected
openings transmits water freely. Therefore,
water generally is obtained from wells fin-
ished in the more permeable rocks below the
water table, and such water-bearing beds are
called aquifers. Beds of fine-grained materi-
al, such as clay or silt, transmit ground wa-
ter so slowly that they may confine under
artesian pressure the water that occurs in
an underlying aquifer and thus may be re-
ferred to as “confining beds.”

Where water-bearing beds are inclined and
are enclosed between relatively impermeable
strata, such as silt and clay, the confined
water may be under artesian pressure and it
will then rise in wells above the level at
which it occurs in the aquifer. If the altitude
to which the water will rise is greater than
the altitude of the land surface, wells will
flow.

On the outcrop of water-bearing beds, or
where the water-bearing beds are overlain by
permeable materials from the surface down
the water generally is unconfined and does
not rise in wells above the water table.

These principles apply in all parts of Lon-
oke, Prairie, and White Counties, and some of
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the more important features of the occurrence
of ground water in the area are mentioned
below. Wells tapping the Atoka formation
yield water most readily from fractured
shale near the contact or along the bedding
planes between the sandstone and the shale.
Wells finished in the Tertiary(?) undiffer-
entiated deposits and the Quaternary deposits
yield water most readily from sand and grav-
el beds. The principal aquifer in the area is
the sand and gravel at the base of the Qua-
ternary deposits. A bed of silt and clay over-
lies these beds, and Tertiary clay generally
underlies them. These beds of low permeabil-
ity act as confining layers, and in places the
water in the aquifer is under artesian pres-
sure; that is, the water in a well will rise
above the base of the confining layer. This
is true in White county and the extreme
northern part of Lonoke County. Elsewhere,
the water level generally is below the upper
confining layer, especially during the pump-
ing season. To avoid confusion, the term
“water table” will be used when referring
either to the water table or to the artesian
pressure surface (piezometric surface) as it
appears on the illustrations and in the text of
this report.

RECHARGE, MOVEMENT, AND
DISCHARGE OF THE
GROUND WATER

Ground water in Lonoke, Prairie, and White
Counties is derived from rainfall upon the
area and upon adjacent areas. A part of the
precipitation runs off into streams, a part is
returned to the atmosphere by evaporation
and transpiration from vegetation, and a part
infiltrates to the zone of saturation after the
soil moisture has reached field capacity. In
the zone of saturation, ground water is slow-
ly but steadily moving, under the influence
of gravity, from areas of intake toward areas
of discharge. In the more permeable rocks
the water moves with comparative freedom,
although the movement is very slow com-
pared to the flow of -a stream.

Where some part of the water-bearing bed
is exposed at the surface or comes in contact
with another aquifer, stream, or lake, the
water discharged naturally or through wells
can be replenished periodically. Where the
aquifer is more or less completely surround-
ed by clay or by other relatively imperme-
able materials, natural recharge may be slow,
and the water taken from storage in the




aquifer may not be replenished each year.
The initial yields of wells in aquifers that
are virtually cut off from natural recharge
may be as large as or larger than those of
wells in aquifers having adequate recharge
areas, thereby giving an erroneous impres-
sion of the amount of water perennially avail-
able. Yields of wells obtaining water princi-
pally from storage instead of from recharge
tend to decline as the water in storage is
depleted.

Recharge by direct penetration of rainfall
occurs along the Fall Line in Lonoke and White
Counties and in other parts of the area where
the materials overlying the aquifers are rela-
tively permeable from the surface down. Rel-
atively coarse material overlies the basal sand
and gravel of the Quaternary deposits nearly
everywhere along the Fall Line and locally in
other places, but over much of the area these
deposits are overlain by clay which impedes
the penetration of rainfall.

Figure 3 shows hydrographs of water-lev-
el fluctuations in wells 200 and 266 and the
daily rainfall for Searcy, in White County.
A general rise in water levels occurs in both
wells after periods of heavy precipitation, in-
dicating recharge by direct penetration of
rain. The rises lag some 2 or 3 weeks be-
hind the periods of maximum precipitation,
suggesting that the places of recharge are
some distance from the wells. The fluctua-
tions caused by individual rains seem to be
superimposed on a general seasonal trend of
high water levels in winter and spring and
low water levels in summer and fall, and a
noticeable rise after a rain is more likely to
be shown upon the rising curve of winter
than upon the declining curve of summer. A
much closer correlation between the precipi-
tation and the water levels probably would
be noted if a record of precipitation in or
near the area of recharge were available, be-
cause there is a great variability in intensity
and duration of summer thundershowers
within short distances. A hydrograph (fig.
4) of well 176 tapping Tertiary (?) undiffer-
entiated deposits shows a rapid rise in water
level immediately after the heavier rains.
The recharge affecting this well probably oc-
curs in the vicinity of the well.

Recharge by water from streams and lakes
probably still is of minor, although of in-
creasing, importance in the area covered by
the present report, because the regional wa-
ter table (pl. 7) is nearly everywhere high-

er than the water levels in these bodies of
surface water except during periods of flood.
However, as the water level adjacent to them
is lowered by pumping, to the extent that the
hydraulic gradient is reversed, there prob-
ably is an increasing amount of recharge
from many of the streams and lakes. Ref-
erence to plate 7 shows that there probably
is some recharge from the White River in
the southeastern corner of the mapped area
where pumping for rice irrigation has low-
ered water levels below stream level.

There is very little recharge to the Qua-
ternary deposits by subsurface inflow from
adjacent formations. The Tertiary(?) un-
differentiated deposits along the Fall Line
and in the Sand Hills area furnish some re-
charge to the Quaternary deposits, but their
generally fine grain greatly restricts the
amount of water passing through them. The
amount of recharge from the Atoka forma-
tion also is small because of the low perme-
ability of the formation and because a var-
iable thickness of the Tertiary(?) undiffer-
entiated deposits generally lies between the
Atoka formation and the Quaternary depos-
its.

The shape and slope of the water table in
Quaternary deposits in parts of Lonoke,
Prairie, and White Counties, during the spring
of 1955, is shown on plate 7 by contours
drawn on the water table. Each contour
line has been drawn through points on the
water table having the same altitude. The
altitudes of measuring points were taken from
quadrangle maps, and the contours probably
would be much smoother if it were possible
to run instrumental levels to the measuring
points of all wells. Ground water moves
in the direction of maximum slope, which
is at right angles to the contours. The
contour map indicates that the water table
slopes regionally toward the southeast ex-
cept in the southern part of the area, where
it slopes toward the south into the large cone
of depression formed by heavy pumping in
the Grand Prairie region (Engler, Thomp-
son, and Kazmann, 1945, pl. A). Within the
area shown on plate 7 another, but smaller,
cone of depression has been formed by pump-
ing for rice irrigation west of Des Arc in
Prairie County. Water is moving toward the
center of this cone from all directions. The
spacing of the contours over the entire area
shown on plate 7 indicates an average region-
al hydraulic gradient of about 3.2 feet per
mile.
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Fig. 4 Hydrograph of well 176 in Tertiary(?) undifferentiated deposits

and daily rainfall at Little Rock, Pulaski County, Ark.




This hydraulic gradient, together with other
known factors, can be used to determine the
rate of movement of the ground water as
follows. The quantity of water flowing
through a given cross-sectional area of wa-
ter-bearing material is computed by the for-
mula:

Q = pAv = PIA

in which Q is the quantity of water, p is the
porosity of the material, A is the cross-sec-
tional area, v is the average velocity of the
ground water, P is the coefficient of perme-
ability, and I is the hydraulic gradient. The
approximate rate of movement of the water
through the gravel and sand can be obtained
by application of the above formula trans-
posed as follows:

PI

P
If P is defined in gallons per day per square
foot under a hydraulic gradient of 100 per-
cent and a temperature of 60° F (Meinzer’s
units), if I is given in feet per mile, and if p
is given in percentage, v will be given in feet
per day by the following formula:

Pl
~ 73%p

The average coefficient of permeability from
7 aquifer tests in deposits of Quaternary age
in the area studied is about 1,200 gpd-ft.2
The hydraulic gradient is about 3.2 feet per
mile. For an assumed porosity of 35 percent
in the area, the average velocity of the ground
water can be computed by the above formula
as follows:

1,200 X 3.2
~ 7395 x 35

Movement of water in the Tertiary(?) un-
differentiated deposits is down dip to the
southeast. Movement of water in the Atoka
formation is to the southeast toward the Fall
Line which generally is down the dip of the
beds. (See pl. 1.)

V =

= 0.3 foot per day

A considerable amount of natural discharge
of ground water still occurs in the mapped
area, chiefly by evaporation and transpira-
tion where the water level is sufficiently close
to the land surface, and by hydraulic dis-
charge through seeps and springs. Water
may be taken into the roots of plants directly
from the zone of saturation or from the ca-
pillary fringe, and may then be discharged
by transpiration. In the central part of the

area shown on plate 7 the depth to the wa-
ter table is so great that there is little or no
transpiration or evaporation from the zone of
saturation or the capillary fringe. However,
natural discharge through seeps and springs
occurs near the Fall Line from the Atoka
formation and from Tertiary(?) undifferen-
tiated deposits. Seeps and springs along the
main and tributary stream channels discharge
ground water from Quaternary and Terti-
ary(?) undifferentiated deposits and largely
support the base flow of the streams. Along
the Little Red River in White County and
along Cypress Creek the contours shown on
plate 11 bend upstream, indicating that there
is discharge of ground water into the
streams. The contours also indicate discharge
of ground water into the White River above
Des Arc. Near Des Arc the ground-water
level probably is at about the same altitude
as the river level under normal conditions.
Thus, there probably is some movement of
water into the Quaternary deposits during
flcod stages and some ground-water dis-
charge into the White River during low
stages. In the extreme southeastern corner
of the area the water levels are below the
White River, and the Quaternary deposits re-
ceive water from the river.

Much ground water is discharged from the
area by subsurface flow into the large cone
of depression in the Grand Prairie region.
This movement is indicated by the slope of
the water table (pl. 7). From the average
permeability determined from aquifer tests,
the average slope of the water table along
the southern edge of the area from the wa-
ter-table contour map, and the average aqui-
fer thickness from the logs of wells, it is
computed that about 27 million gallons of wa-
ter per day flows from this area into the
Grand Prairie cone of depression. This is
about as much as is used for irrigation in
the entire area covered by the present report.

HYDROLOGIC PROPERTIES OF THE
WATER-BEARING MATERIALS

The quantity of water that a water-bear-
ing formation will yield depends upon the
hydrologic properties of the materials com-
posing the formation. The two hydrologic
properties of greatest significance with re-
spect to rate of yield are the coefficients of
permeability and storage.

Meinzer’s coefficient of permeability, P,
may be expressed in field terms as the num-
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ber of gallons of water a day, at 60° F, that
is conducted laterally through each mile of
the water-bearing bed under investigation
(measured at right angles to the direction of
flow), for each foot of thickness of the bed
and for each foot per mile of hydraulic gra-
dient (Stearns, 1928, p. 148).

The field coefficient of permeability, as
determined from aquifer tests, is the same as
Meinzer’'s coefficient defined above except
that it is measured at the existing tempera-
ture of the water in the aquifer tested.

The coefficient of storage, S, of an aquifer
is defined as the volume of water it releases
from or takes into storage per unit surface
area of the aquifer per unit change in the
component of head normal to that surface.

A simple way of visualizing this concept
is to imagine an artesian aquifer that is elas-
tic and uniform in thickness and that is as-
sumed, for convenience, to be horizontal. If
the head of water in that aquifer is decreased
there will be released from storage a volume
of water that is proportional to the change
in head. Because the aquifer is horizontal,
the full head change is effective perpendicu-
lar to the aquifer surface. Imagine, further,
a representative prism extending vertically
from top to bottom of this aquifer and ex-
tending laterally so that its cross-sectional
area is coextensive with the aquifer-surface
area over which the head change occurs. The
volume of water released from storage in that
prism divided by the product of the prism’s
cross-sectional area and the change in head
results in a dimensionless number, which is
the coefficient of storage. If this example
were revised slightly, it could be used to dem-
onstrate the same concept of coefficient of
storage for a horizontal water-table aquifer
or for a situation in which the head of water
in the aquifer is increased.

RECOVERY OF GROUND WATER
BY WELLS

Principles of Recovery

When water is withdrawn. from a well the
water level in the vicinity of the well declines
and assumes a form similar to that of an
inverted cone. This is called a cone of de-
pression. The greater the rate of pumping
of the well the greater the draw down (dif-
ference between static and pumping levels)
and the deeper the cone of depression. As
time increases, the decline in water level ex-
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tends to greater and greater distances, so
that water levels in wells several hundred
feet to a mile or more from the pumped well
may be lowered.

The specific capacity of a well is its rate
of yield per unit of drawdown and generally
is expressed in gallons per minute per foot
of drawdown. For example, well 270 with a
measured yield of 100 gpm and a drawdown
of 20 feet has a specific capacity of 5 gpm
per foot of drawdown. When a well is
pumped, the water level drops rapidly at first
and then more slowly until a condition of ap-
proximate equilibrium between discharge and
inflow is reached. In testing the specific ca-
pacity of a well, therefore, it is important to
pump the well until the water level remains
approximately stationary. When the pump
is stopped, the water level in the well rises
rapidly at first and then more slowly until it
reaches approximately its original position.

The character and thickness of the water-
bearing materials have a definite bearing on
the yield and drawdown of a well and, there-
fore, on the specific capacity of a well.
Drawdown increases the height that the wa-
ter must be lifted in a well, thus increasing
the cost of pumping. If the water-bearing
material is coarse and uniform in size it will
readily yield large quantities of water to a
well with relatively little drawdown; if the
water-bearing material is fine and poorly sort-
ed it will offer more resistance to the flow
of water into the well, thereby decreasing the
yield and increasing the drawdown. Other
things being equal, the drawdown of a well
is inversely proportional to the permeability
of the water-bearing materials.

Well Construction

Driven wells generally are put down where
the water-bearing material is only a few feet
below the ground surface. Such wells are
used extensively for domestic supplies in the
White River bottoms in eastern White Coun-
ty. They generally are 114 inches in diam-
eter and are equipped with pitcher pumps or
small jet or suction pumps. Other domestic
wells throughout the area are drilled by ei-
ther rotary or cable-tool rigs and are cased
with steel pipe or ceramic tile. Wells in the
Atoka formation are cased to hard shale or
hard rock and then left open through the
underlying water-bearing material. Wells in
unconsolidated materials of the Tertiary(?)
undifferentiated deposits or in the Quater-
nary deposits are cased to the bottom of the




I some wells the casing is perforated
or slotted below the water level, but in most
zveféis a screen or strainer is used to provide
reater intake area and to inhibit move-
it of sand and gravel from the aquifer
h@ well. The tiled-cased wells generally
iinate in sand and are left open at the

Water enters at the bottom and
the tile joints.

R
i,

wells constructed for domestic supplies
smmon in areas where the Atoka forma-
d the Tertiary(?) undifferentiated de-
are relatively near the land surface.
enerally are 30 to 36 inches in diame-
; are 30 feet or less in depth. They
are v:_;rbed with wood, tile, or concrete.

Irrigation and public-supply wells general—
are drilled with hydraulic rotary rigs or
with auger and sand-bucket rigs. With the
iatter rig the hole is augeled to the water ta-
ble and the screen and casing are bailed down
into the water-bearing material. Many of

these wells are gravel packed.

Aquifer Tests

The coefficient of permeability of the Ter-
‘~V' 7y undifferentiated deposits was de-
ined at well 220 in the western part of
< Sand Hills area (pl. 5) in Lonoke County.
r other tests were made in Lonoke and
te Counties to determine the coefficients
of nermeability in deposits of Quaternary age.

Other tests were made a few miles south of
the area of the present report during the pe-
riod 1940 to 1944 (Engler, Thompson, and
Kazmann, 1945, P. 43). The aquifer test data
collected during this investigation were an-
alyzed by means of the formula for nonsteady
state flow (Theis, 1935). Table 4 summarizes
the results of tests made in and near the
report area.

In general the coefficients of permeability
increase from the Fall Line southward into
the Grand Prairie region. The lower values
near the Fall Line are indicated also on the
map of the water table (pl. 7) by the closer
spacing of the contour lines.

An average coefficient of permeability for
the Quaternary aquifer in northern Lonoke,
northern Prairie, and southeastern White
counties (see table 4) is about 900 gallons
per day per square foot.

FLUCTUATIONS OF WATER LEVELS

The water levels in parts of Lonoke,
Prairie, and White Counties are not station-
ary but rise and fall much like the water
level in a lake or reservoir. However, over a
long period of time a condition of approxi-
mate equilibrium is established between the
amount of water that is added annually to
ground water in storage and the amount that
is discharged annually. In general, the wa-
ter level rises when the amount of recharge

TABLE 4
Locations of Aquifer Tests and Computed Coefficients of Permeability
Field
Aquifer coefficients of
Well No. Location thickness permeability Stratigraphic unit
(ft.) (gpd/ft.2)
220 Sec. 28, T.4 N,R.9W. 12 1,000 Tertiary (?) undiffer-
entiated deposits

201 Sec. 15, T.4 N.,, R. 8 W. 75 1,200 Quaternary deposits
270 Sec. 31, T.6 N.,R. 7T W. 69 700 Do
256 Sec. 2, T.6 N,, R.7TW. 40 500 Do
312 Sec. 20, T.8 N,, R. 5 W. 50 1,000 Do
Sec. 32, T.2N,R.6 W. 1,600 Do

Sec. 11, T.2 N,, R. 9 W. 1,900 Do.
,,,,,, Sec. 17, T.1N,R. TW. 2,100 Do
...... See. 9, T.1S,R.5W, 1,800 Do
...... Sec. 32, T.28,,R. 4 W. 2,200 Do
______ Sec. 3,T.3S,R. 4 W. 2,000 Do
______ Sec. 18, T.3 S,, R.2 W. - 1,500 Do
,,,,,, Sec.24, T.5 S, R. 3 W. 1,200 Do

Sec.30,T.5S.,,R. 4 W. - 2,200 Do

Sec. 23, T.6 S.,R.2 W, . 2,300 Do
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exceeds the amount of discharge, and it de-
clines when the discharge is greater than the
recharge. Thus, net changes in the water lev-
els in wells reflect the extent of depletion or
replenishment of the ground-water reservoir.

Several factors control the amount of rise
of water levels in wells. The principal ones
are the precipitation that passes through the
soil and is added to the zone of saturation,
and the influent seepage that reaches the un-
derground reservoir from streams. The re-
lation between the amount of precipitation
and the levels at which the water stands in
wells is complicated by several factors. Dur-
ing a long dry period the soil moisture be-
comes depleted through evaporation and
transpiration. When a rain does occur, the
soil-moisture deficiency must be replenished
before any water can descend through the soil
to the aquifer. Where the water-bearing for-
mation is covered by relatively impermeable
clay, as is the aquifer in the deposits of Qua-
ternary age in parts of Lonoke, Prairie, and
White Counties, the water levels are not af-
fected immediately or strongly by seasonal or
vearly changes in rainfail. Instead, there is
a time lag and the magnitude of the fluctua-
tions is not as large as that of fluctuations
in unconfined aquifers elsewhere.

The principal factors controlling the de-
cline of water levels are the quantity of wa-
ter pumped from wells, the quantity of water
transpired directly from the water table by
plants, and the quantity discharged as efflu-
ent seepage into the streams. In the Lonoke,
Prairie, and White Counties area the quantity
pumped from wells is much larger than the
other two factors combined. As a result,
ground-water levels afford an index of the
extent of withdrawal of water for irrigation.
As irrigation with water from wells in-
creases, the water levels decline until grad-
ients are readjusted to the increased with-
drawal. If the irrigation development
reaches the point where the pumpage exceeds
the natural ground-water recharge, the wa-
ter levels show net declines from year to year.
Thus water-level measurements afford a close
check on the relation between the available
water supply and its development.

Plate 7 shows a cone of depression, west
of Des Are, that is caused by concentrated
pumping for irrigation. There has been a
continuing decline of water levels in this area
since about 1938 (Counts and Engler, 1953).
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There also has been an increase in rice acre-
age in this area from 6,000 acres in 1938 to
12,200 acres in 1954. The continuing decline
in water levels seems to be caused largely by
the increase in the rate of pumping and by
the fact that water levels have not yet become
adjusted to the new rates of withdrawal.
There is little doubt that in the Des Arc area
water is being withdrawn from the aquifer
faster than it can flow in from present sources
of recharge. The hydrographs in figure 5
show the water-level fluctuations in five rice-
irrigation wells finished in deposits of Qua-
ternary age in northern Lonoke County. The
average annual water-level decline in the 5
wells has been about 1 foot. The hydro-
graphs in figure 5 show that the water levels
have fallen steadily except during the period
1932 to 1935, when rice acreage decreased
from 16,000 to 12,500 acres, and the period
1950 to 1951, when the rice acreage decreased
from about 43,000 to 31,500 acres.

The average decline in water levels in Lon-
oke County was about 2 feet from the spring
of 1954 to the spring of 1955 and about 0.6
foot from the spring of 1955 to the spring of
1956. The average decline in wells in Prairie
County was about 2.2 feet from the spring of
1954 to the spring of 1955, and about 0.9
foot from the spring of 1955 to the spring of
1956. The decrease in the decline from 1955
to 1956 is attributed mainly to the decrease
in rice acreage during 1955. In White Coun-
ty there was an average water-level rise of
about 0.9 foot from the spring of 1955 to the
spring of 1956, but there was some decline
in the heavily pumped areas. The rise oc-
curred over the remaining part of the county
after, and presumably in response to heavy
spring rains.

Water levels in wells in the Tertiary(?) un-
differentiated deposits and in the Atoka for-
mation generally have shown only minor fluc-
tuations during the 2 years of record. The
wells are of small diameter and no large
quantities of water are withdrawn from
them; consequently, the water-level fluctua-
tions reflect chiefly conditions of natural re-
charge and discharge. During the drought
years 1952-54 a number of shallow wells in
both formations are reported to have gone
dry. Generally it is necessary only to deepen
such a well to obtain domestic supplies even
during yvears of less than average precipita-
tion.
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Specific conductance in micromhos per cm at 25°C
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UTILIZATION OF
GROUND WATER

The total amount of water withdrawn from
wells in the area is estimated to be about
30 mgd. The rates of use, in mgd, for dif-
ferent purposes are: public supplies 0.5, do-
mestic 1, irrigation 28.5, of which 24 mgd is
for the irrigation of rice and 4.5 mgd for the
supplemental irrigation of row crops.

These figures are based on city pumpage
records, an estimated per capita consumption of
30 gpd per person for domestic use, and the
acreage of rice and row crops irrigated.

Public Supplies

There are five municipalities in the area
that use ground water as a source of public
supply. They range in population from 720 to
1.612.

Beebe, White County. — Beebe, a commun-
itv of about 1,200 inhabitants, uses water at
the rate of about 150,000 gpd. It is supplied
from 2 wells (236 and 237) tapping sand in
deposits of Quaternary age at depths of 96
and 99 feet. Their reported vields are 1,250
and 1,850 gpm. The water is pumped from
the wells, by turbine pumps driven by elec-
tric motors, into a 100.000-gallon elevated
tank for distribution. A chemical analyvsis of
water from each well is given in table 8.

Bradford, White County. — Bradford is
supplied by one 6-inch well (325), 80 feet deep,
which yields water from sand and gravel in
deposits of Quaternary age. The water is
pumped from the well by an electrically driv-
en turbine pump into a 30,000-gallon ground
reservoir. It is pumped from the ground res-
ervoir into a 50,000-gallon elevated tank for
distribution through the mains. A chemical
analysis of water from the well is given in
table 8.

Cabot, Lonoke County. — The city of Cab-
ot, which has a population of about a thou-
sand, is supplied by 2 drilled wells, 214a which
is 1,700 feet deep and 214b which is 1,085 feet
deep. These wells obtain water from sand-
stone and shale in the Atoka formation at a
reported rate of about 35 gpm each. The wa-
ter is pumped directly into a 50,000-gallon
elevated tank, without being treated, for dis-
tribution through the mains. The wells did
not supply enough water for the needs of Cab-
ot during the summers of 1954 and 1955, and
the city has tried, unsuccessfully, to obtain a
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larger supply from the present well field. In
the fall and winter of 1955 the city drilled a
number of test holes in Tertiary (?) undif-
ferentiated deposits to outline more definite-
ly the aquifer disclosed by the test drilling
done by the U. S. Geological Survey. (See p.
10-11). The possibility of developing municipal
supplies from that aquifer is discussed on
page 22.

Des Arc, Prairie County. — Des Arc, a com-
munity of about 1,612, is supplied with water
from an 8-inch well (51) about 120 feet
deep, tapping sand and gravel in deposits of
Quaternary age. The vield of the well is re-
ported to be 450 gpm. The water is pumped
from the well, by an electrically driven tur-
bine pump, into a 100,000-gallon ground-stor-
age reservoir and then into a 75,000-gallon
elevated tank for distribution. Water is used
at the rate of about 50,000 gpd. A chemi-
cal analysis of the water is given in table 8.

Kensett, White County — Water is supplied
to the city of Kensett from 2 wells (292 and
293) tapping Tertiary (?) undifferentiated de-
posits. Well 292 is 182 feet deep and has a
reported vield of about 80 gpm, and well 293
is 217 feet deep and vields 210 gpm. The
wells are equipped with electrically driven
turbine pumps which pump the water direct-
Iv into mains that are connected to a 35,000-
gallon elevated storage tank.

Domestic Supplies

Many wells in the area furnish water for
domestic use. The estimated average rate of
pumping for all domestic use is about 1 mgd.
Most of the wells, 2 to 6 inches in diameter,
are drilled and cased with steel or iron pipe.
There are a few dug wells in the western part
of the Sand Hills area in Lonoke County that
obtain water from the Tertiary(?) undifferen-
tiated deposits.. Some of these wells go dry
during extended droughts. In the northern
part of White County there are many driv-
en wells, 11} inches in diameter, that yvield
water from the upper part of the Quaternary
deposits. Many of the wells are equipped
with a small electrically driven jet pump and
some with rope and bucket.

Irrigation Supplies

There are about 200 irrigation wells in the
area considered in the present report. They
are pumped at an average rate of about 28.5
mgd, for the irrigation of rice and other crops.




The average yield of the wells is about 970
gpm. Table 5 gives the yields of 75 irriga-
tion wells characteristic of those in the area.
In table 6 the same data are grouped accord-
ing to whether the yields were reported, es-
timated, or measured. If the 29 measured
wells constitute a fair sample, then the re-
ported yields were too high and the estimat-
ed yields too low.

TABLE 5

Yields of Irrigation Wells in Parts of Lonoke, Prairie,
and White Counties

Yield of wells Number of wells

(gpm) Lonoke Prairie White Total
Less than 600.________________ 3 3 7 13
600- 800 ____ 5 8 1 14
800-1,000 _. 7 8 3 18
1,000-1,200 6 6 1 13
1,200-1,400 .. 1 2 3 6
1,400-1,600 . 0 3 0 3
1,600-1,800 . __ . 0 3 1 4
More than 1,800 ... 1 0 3 4
Total ... 23 33 19 75

There are many factors that determine the
yields of wells, including the method of con-
struction, the character and thickness of the
water-bearing formation, the diameter of the
casing, the material used for casing, the type
and size of perforations or screen and place-
ment thereof, the quality of the water (wheth-
er noncorrosive or corrosive or whether likely
to form incrusting material readily), the de-
velopment and finishing of the well, the age
of the well, and the distance between wells
that are being pumped (mutual interference).

POSSIBILITIES OF FURTHER
DEVELOPMENT

Although ground water now plays a large
role in the economy of the area, considerable
additional water can be developed from the
several aquifers and in the different locali-
ties, as outlined in the following paragraphs.

Wells yielding about 400 to 1,700 gpm can
be developed in the sand and gravel depos-
its of Quaternary age throughout a large part
of the area (pl. 1). In two areas of concen-
trated pumping for rice irrigation, one west
of Des Arc and the other in the central part
of the area at the southern boundary, water

- levels have been lowered to such an extent

that any substantial increase in pumping may
result in local overdevelopment. In one area
of unknown but probably small extent south-
east of Bald Knob water in the Quaternary
deposits is too salty for most uses (see p. 26
and fig. 8), but elsewhere in the area this
aquifer will support many additional irriga-
tion wells.

The areas in Arkansas that are in danger
of overdevelopment, or are already overdevel-
oped, are certain areas of concentrated pump-
ing for rice cultivation. According to Eng-
ler and others (1945, p. 4), it takes about 1.8
acre-feet of water per acre to grow rice in
the Grand Prairie area, and probably at least
2.0 acre-feet per acre in the rest of the rice-
growing areas of Arkansas where the soils
are more sandy. Bartholomew and others
(1945, p. 17) found that during one of the
driest summers (1943) only a little more than
1 acre-foot of water per acre was required for
the supplemental irrigation of such crops as
cotton, corn, soybeans, and lespedeza. During
most summers the supplemental-irrigation re-
quirements for these crops are about 0.5 to
0.8 acre-foot per acre. Because much of the
area covered by this investigation is consid-
ered to have a soil too sandy or a topography
too rolling to be suitable for growing rice,
and because much of it receives local re-
charge, there appears to be much less likeli-
hood of overdevelopment of ground water than
in the Grand Prairie region to the south.

TABLE 6

Average Yields of Irrigation Wells in Parts of Lonoke, Prairie, and White Counties as Reported,
Estimated, or Measured

Weighted

Number Reported Number Esti- Number Meas- Total average

County of yield of mated of ured number yield of

wells wells yield wells yield of wells all wells
Lonoke 9 1,200 9 685 5 875 23 928
Prairie 8 1,350 9 860 16 935 33 1,015
White 10 1,250 1 900 8 420 19 882

Total number of wells and

weighted average yield ____. 27 1,262 19 780 29 782 75 955
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Irrigation wells of moderate to large yields
can be developed in the eastern part of the
Sand Hills area where the basal sand and
gravel of the Quaternary deposits is present
(pl. 1). Test drilling disclosed the presence
of the sand and gravel in places earlier
thought to be outside the area in which irri-
gation wells could be developed. The log of
test hole 13 indicates the excellent character
and considerable thickness of these deposits in
part of the Sand Hills area. Supplemental ir-
rigation would most likely be beneficial to pas-
ture, hay, and strawberries presently grown
in this area and might allow the growing of
many other crops.

Irrigation by wells developed in the basal
sand and gravel of the Quaternary deposits in
White County has been common only during
the last 2 or 3 years. Although this aquifer
generally is thinner and less permeable here
than it is in the rice-growing areas of Prairie
and Lonoke Counties, the yvields of most wells
ave sufficient to irrigate strawberries and oth-
er smail fruits and vegetables as well as cot-
ton, corn, and soybeans. Much additional de-
velopment appears to be possible in this area.

It is possible that deep wells tapping soft
water in deposits of the Wilcox formation and
the Claiborne group mav be developed. The
necessity for drilling wells in these older de-
posits to greater depths than in the Quater-
nary deposits and the generally greater draw-
downs that would be caused by the pumping
of quantities of water sufficient for irrigation
make these units much less attractive than the
shallower Quaternary deposits as sources of
irrigation water. However, the softness and
general absence of iron make the water espe-
cially desirable for municipal supplies. Des
Arc is the only sizable community in the area,
and this city and the towns and cities just
south of the area along U. S. Highway 70
may wish to explore these Tertiary units. It
should be emphasized that in the areas indi-
cated on the map (pl. 1) fresh water is not
known to occur in deposits of the Wilcox and
the Claiborne, because no wells or water-test
holes have been drilled there to that depth.
The areas shown have been sketched in from
the available electric logs of oil-test holes
which indicate the presence of fresh water—
probably soft — in these deposits.

Ground water in quantities sufficient for
irrigation, municipal, and industrial uses is
not generally available in Quaternary deposits
that do not include the basal sand and gravel,
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nor in the Tertiary (?) undifferentiated depos-
its, nor the Atoka formation. For this rea-
son the cities of Cabot, Austin, and Ward (pl.
1) have had difficulty in finding a source of
municipal water supply. Austin and Ward
have no municipal systems, largely because no
adequate source could be found, and wells in
the Atoka formation have proved to be inade-
quate to supply the municipal system at Cabot.
An aquifer in Tertiary(?) undifferentiated
deposits, located by test drilling south of Aus-
tin and southeast of Cabot, may be of future
Iimportance to these cities, and possibly also to
Ward, as a source of municipal water.

Assuming an average thickness of 20 feet, a
width of 1 mile, and a storage coefficient of
0.15, a rough approximation of the amount of
water in transient storage in the aquifer may be
made. If a well large enough to furnish water
for a municipal supply were located near well
220, in the SE14, SW14, Sec. 28, T.4 N,,R.9W,,
it would draw from roughly 1 square mile of
aquifer, containing approximately 600 million
gallons of water. If there were no recharge
to the aquifer and if three-quarters of the
stored water could be recovered, then 100 gpm
could be pumped for about 8 or 9 years.
Practically all the water withdrawn from the
aquifer would come from the north, or updip,
because the aquifer dips to the south at about
6) to 75 feet per mile. There is not enough
information available to estimate the recharge
to the aquifer, but it is likely to be consid-
erable because the aquifer crops out in the vi-
cinity of Mill Creek and presumably would re-
ceive water by infiltration from the stream
and its tributaries. Also, there is probably
some recharge from direct penetration of rain-
fall through the overlying sandy beds. It ap-
pears likely that present and potential re-
charge would be sufficient to support several
wells, each of 100-gpm capacity.

For every mile that a well is located south
of well 220, the stored water available to the
well is doubled. A well as far south as the
site of test hole 33, in the NW1j SE1} Sec. 4,
T. 3 N, R. 9 W,, would have a storage ca-
pacity of perhaps 1,500 million gallons to draw
from, or more than 20 years’ supply at 100
gpm if 75-percent recovery is assumed. The
amount of recharge available at this location
would be somewhat greater than that at the
former location.

A pumping test at well 220, the location
first mentioned, indicated a coefficient of per-
meability of 1,000 gpd per square foot, and




even with an aquifer thickness of only 12 feet
at this location a yield of about 100 gpm
could be obtained with a larger pump in a
properly constructed well. About a quarter of
a mile east, in the deeper part of the aquifer,
wells of larger capacity can be developed. At
the site of test hole 33 a well yielding several
hundred gallons a minute could be developed.

CHEMICAL QUALITY OF
GROUND WATER

The general chemical quality of the ground
water in parts of Lonoke, Prairie, and White
(ounties is indicated by 102 analyses of water
firom 98 wells listed in table 8. Included are
analyses of 5 water samples from wells in the
Atoka formation, 15 from wells in the Terti-
ary(?) undifferentiated deposits and 78 from
wells in the Quaternary deposits, 4 of which
were sampled on 2 different dates.

The analyses give the dissolved mineral con-
stituents, which determine the fitness of the
water for municipal, industrial, agricultural,
and domestic uses, without reference to the
sanitary quality of the sample. From most
wells a single sample is regarded as being rep-
resentative of the chemical quality of the wa-
ter, because the concentration of the dis-
solved minerals in water from individual
wells seldom changes appreciably. Execep-
tions te this generality include very shallow
wells in which the concentration is modified
by rainfall, wells tapping aquifers that are
subject to salt-water encroachment, or wells
recharged by streams whose mineral concen-
tration fluctuates. Four wells in Quaternary
deposits (7, 23, 191, 325, table 8) were re-
sampled to check on possible changes in min-
eral quality with time. The changes indicated
by these analyses are minor for all constitu-
ents except iron.

Temperatures of most of the samples were
taken at the time of collection; they ranged
from 61° to 67° F, most of them being 63° to
64° F.

Chemical Constituents
in Relation to Use

Iron.—Iron is dissolved from many rocks
and soils and from pipes through which the
water is pumped and distributed. The quanti-
ty of iron in ground water may differ great-
ly from place to place, even in water from the
same formation. Large amounts of iron may
interfere with efficient operation of zeolite-
tvpe water softeners and may prove as detri-

mental as either excessive hardness or dis-
solved solids. Iron in water may cause red-
dish-brown stains on white porcelain or enam-
eled ware and fixtures, and on clothing or other
fabrics washed in the water. The U. S. Pub-
lic Health Service drinking water standards
for interstate carriers specify a maximum con-
centration of 0.3 part per million (ppm) of
iron and manganese together in potable water.
Excessive iron may be removed readily from
most water by aeration and filtration. Unless
otherwise noted, values of iron reported in ta-
ble 8 are for total iron. The iron content of
water samples in this area ranged from less
than 0.02 to 32 ppm. Of a total of 102 sam-
ples, 42 contained less than 1.0 ppm; 48 con-
tained 1.0 to 5.0 ppm; and 12 samples con-
tained more than 5.0 ppm iron.

Water from numerous wells in Quaternary
deposits in several areas of Arkansas has a high
iren content. This is especially surprising in
water that is neutral or alkaline. The amount
of iron carried in solution in the ground water
varies greatly — in wells located close togeth-
er, at different horizons in the same well, and
with time from the same stratum of the same
well. The variation of quality with time is in-
dicated in four wells in Quaternary deposits
that were resampled. Water taken from well

23 on July 28, 1955, had an iron content of
1.3 ppm; 3 months later the water contained
3.1 ppm. The initial analysis of water from
well 7 indicated an iron content of 1.6 ppm
and about a year later it was 0.87 ppm. In
well 23 the initial analysis indicated 0.46 ppm
iron; about a year later it was 2.0 ppm. Wa-
ter from well 191 had an iron content of 4.9
ppm. in 1951; 3 years later the iron content
was 0.12 ppm.

Calcium and magnesium.—Calcium is found
in all natural water, generally in greater quan-
tities in water that is in contact with limestone,
dolomite, and gypsum. Magnesium is dissolved
from many rocks, particularly dolomitic rocks.
The concentration of calcium and magnesium
in water largely determines the hardness of
the water. These two ions react with soap to
form an objectionable scum, and are largely
responsible for the formation of boiler scale.
The analyses show a range in calcium content
from 2.2 to 264 ppm and in magnesium from
0.5 to 76 ppm.

Sodium and potassium.—All natural water
contains compounds of sodium and potassium.
The fitness of water for most industrial or do-
mestic uses is not affected by moderate
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amounts of these two elements, though quan-
tities larger than 50 ppm may cause foaming
in steam-boiler operation. For high-pressure-
boiler feed water a concentration of not more
than 2 to 8 ppm has been recommended. Good
irrigation water should not contain sodium in
a concentration greater than 60 percent of the
cations on an equivalent basis (Magistad and
Christiansen, 1944, p. 8-9). The analyses in-
dicate a sodium range of 1.8 to 901 ppm. All
but 28 samples contained less than 50 ppm.
Water from 7 wells had more than 60 per-
cent sodium. The samples were not analyzed
for potassium, and in table 8 the amounts of
this element are included with the sodium.

Bicarbonate and carbonate.—Bicarbonate
and carbonate occur in water as a result of
tne solvent action of carbon dioxide in rain or
surface water reacting with the minerals pres-
ent in the earth, such as calcite and dolomite,
and forming calcium and magnesium bicarbo-
nate. Carbonate is rarely present in appreci-
able quantities in natural water. Bicarbonate
in moderate concentrations has no effect for
most uses; however, large quantities of sodium
bicarbonate will-cause foaming and priming in
boilers.

Bicarbonate is the chief anion in all but the
most highly mineralized water in this area. It
ranged from 80 to 218 ppm in water from the
Atoka formation, from 6 to 231 ppm in water
from the Tertiary(?) undifferentiated depos-
its, and from 13 to 631 ppm in water from the
Quaternary deposits. Carbonate was present
in only 4 samples, all from Quaternary depos-
its.

Sulfate.—Sulfate, when present in excessive
quantities, makes the water unpalatable, and
it combines with calcium to form a hard boil-
er scale. The concentration of sulfate is high-
ly variable, but it is low in all formations
throughout the area. Only about 16 percent
of the samples had more than 15 ppm of this
ion, and the range was from 0.4 to 107 ppm.
Thus, the greatest concentration of this sub-
stance was far less than the upper limit of
250 ppm allowable under the U. S. Public
Health Service drinking water standards.

Chloride.—Since the chlorides of calcium,
magnesium, and sodium are readily soluble,
chloride is normally present in most water. So-
dium chloride (common table salt) in higher
concentrations gives water a salty taste and
also causes foaming and priming in Dboilers.
Water high in chloride may be corrosive to
piumbing and steam boilers and harmful to ir-
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rigated crops. The concentration limit recom-
mended by the U. S. Public Health Service
for drinking water is 250 ppm. The samples
from wells in the area studied ranged from 2.2
ppm to 1,870 ppm, all but 7 samples having a
concentration less than the recommended limit.

Nitrate.—Nitrate present in amounts great-
er than about 45 ppm may cause cyanosis in
infants if the water is used to prepare food
formulas (Maxcy, 1950, p. 271). Nitrate in
natural water is commonly considered to be a
final oxidation product of nitrogenous organ-
ic materials and may suggest surface pollution.
Fertilizers are sometimes a source of nitrate
in ground water, especially in shallow wells.
Only 3 of the 102 samples analyzed contained
more than 45 ppm of nitrate, and 89 samples
contained less than 3 ppm.

Dissolved solids.—Dissolved solids is the resi-
due after evaporation of the water and con-
sists mainly of dissolved mineral matter and
some organic material and water of crystalli-
zation. Water containing less than 500 ppm of
dissolved solids is satisfactory for most uses.
Water containing more than 1,000 ppm gen-
erally requires treatment to make it suitable
for most domestic and industrial uses. Irri-
gation water having more than 2,000 ppm may
be injurious to some plants. In the 102 water
samples analyzed, the dissolved solids ranged
from 45 to 3,770 ppm. All but 14 samples
contained less than 500 ppm, but 6 samples
contained more than 1,000 ppm.

Hardness.—Hardness probably is one of the
most important factors to be considered in
choosing a water supply for either municipal,
industrial, or domestic use. It is easily recog-
nized by the increased quantity of soap re-
quired to produce lather, by the formation of
the insoluble curd that is objectionable in all
washing processes, and by the deposits of in-
soluble salts when the water is heated or evap-
orated. In addition to its soap-consuming ca-
pacity, hard water is objectionable because it
causes the formation of scale in boilers, water
heaters, radiators, and pipes, with a resulting
loss in flow, loss in heat transfer, and possible
boiler failure. '

Calcium and magnesium usually are the prin-
cipal constituents causing hardness in water.
Iron, aluminum and a few other constituents
likewise cause hardness but generally are pres-
ent in much smaller quantities than calcium
and magnesium. Hardness equivalent to the
bicarbonate and carbonate is called carbonate
hardness; the remainder of the hardness which



is generally due to sulfates, chlorides, and ni-
trates of calcium and magnesium, is called
noncarbonate hardness.

Water that has a hardness of less than 60
ppm generally is considered to be soft. Water
having a hardness ranging from 60 to 120 ppm
may be considered moderately hard; although
hardness in this range does not seriously in-
terfere with the use of the water for many
purposes, it does increase the amount of soap
consumed, and the treatment for its reduction
may be profitable for laundries and necessary
for industries that require soft water. Water
that has a hardness of 120 to 200 ppm is no-
ticed by nearly everyone and is considered
hard. Water with hardness greater than 200
ppm needs some softening before it can be
used satisfactorily for many purposes, although
it is used without treatment for domestic pur-
poses and for irrigation.

Analyses of water from wells sampled indi-
cate a range in hardness from 9 to 971 ppm,
and water from wells in the Quaternary de-
posits generally has a hardness in excess of
200 ppm. Thirty-five samples had noncarbo-
nate hardness.

Specific conductance.—The specific conduct-
ance of water, a measure of its capacity to
conduct electricity, is dependent on the con-
centration and degree of ionization of the dif-
ferent minerals present. Specific conduct-
ance is an indication of the concentration of
dissolved solids in water. Values for specific
conductance of the samples analyzed, ex-
pressed as micromhos at 25°C, range from 33.4
to 6,220. »

Hydrogen-ion concentration.—The hydro-
gen-ion concentration is an index of the acidity
or alkalinity of water and must be known for
proper treatment for coagulation at water-
treatment plants. The hydrogen-ion concen-
tration generally is expressed as the pH, which
is the logarithm (to the base 10) of the re-
ciprocal of the hydrogen-ion concentration in
moles per liter. For practical purposes, the pH
scale ranges between 0 and 14, denoting var-
ious degrees of acidity or alkalinity of a solu-
ticn. A pH of 7 is considered to denote the
neutral point. Values below 7 and approach-
ing 0 denote increasing acidity, whereas val-
ues from 7 to 14 denote increasing alkalinity.
Water having a low pH is likely to be corro-
sive to metal. The pH of the samples analyzed
ranged from 5.0 to 8.4, but for most samples

it was slightly above 7.0.

Suitability of Water for Irrigation

Because about 95 percent of the ground wa-
ter in the area studied is used for irrigation,
the suitability of the water for that purpose
is of much interest. Among the more critical
chemical characteristics of a water for use in
irrigation are the percent sodium and the con-
centration of dissolved minerals as measured by
the specific conductance. Certain trace ele-
ments that are known to be toxic to some
plants, such as boron, generally are not pres-
ent in the ground water of Arkansas and were
not determined in the samples.

All the water samples collected from irriga-
tion wells in Lonoke, Prairie, and White Coun-
ties are plotted (fig. 6, p. 19) on a diagram
developed by Wilcox (1948), on which percent
sodium is plotted against specific conductance.

Nearly all of the more than 60 samples an-
alyzed fall within the classification “excellent
to good.” The three samples within the “good
to permissible” classification are from wells
in the extreme southeastern part of the area,
where there is evidence of contamination from
deeper, salty water. The one sample in the
“permissible to doubtful” classification also is
from a well in that area. No samples are in
the “doubtful to unsuitable” classification,
and only one (from well 286 southeast of Bald
Knob) is in the ‘“unsuitable” classification.
This well was drilled for rice irrigation but
the water proved to be much too salty for that
purpose.

There is an interesting distribution of the
piotted points on the diagram classifying the
water from the three counties. The water
from irrigation wells in Prairie County gen-
erally is more highly mineralized than that
from the other counties, but it has a lower
percent sodium. There is a clustering of the
points in the classification between 15 and 20
percent sodium and between 500 and 650 mi-
cromhos in specific conductance. The water
from irrigation wells in Lonoke County is the
least mineralized, generally having a specific
conductance less than 400 and a percent so-
dium between 20 and 40. The water from ir-
rigation wells in White County is more vari-
able than that from the other two counties,
both in specific conductance and in percent so-
dium.

Most soils in this part of Arkansas are de-
ficient in calcium carbonate and require “lim-
ing.” On such soils the use of a calcium bi-
carbonate water for irrigation is beneficial.
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Most of the water sampled from irrigation
wells in the area is of the calcium bicarbonate
type.

Chemical Characteristics of Ground Water
in the Several Formations

Both the type and the amount of the min-
eral content of any ground water are deter-
mined by the kind and amount of soluble min-
erals in the rocks through which the water has
traveled and the length of time it has been in
contact with those minerals. Therefore, a
close correlation exists between the mineral
character and content of the ground water and
the aquifer in which it occurs, the direction
and rate of movement of the water in the
aquifer, the character of recharge and dis-
charge and the places where they occur, and
the places where contaminating or diluting
water enters from other aquifers or confining
beds. Some of these relationships are shown
graphically on the bar diagram (fig. 7) and
others are pointed out in the following para-
graphs describing the mineral quality of the
water in each of the important aquifers.

Quaternary deposits.—Throughout Arkan-
sas the water in deposits of Quaternary age is
tvpically of the calcium bicarbonate type. In
the area of the present investigation it is more
or less typical, the calcium content ranging
from 20 to 80 ppm and the bicarbonate from
75 to 375 ppm. The magnesium content gen-
erally ranges from 5 to 25 ppm and the so-
dium from 20 to 30 ppm. The sulfate content
generally is low, that of most samples falling
in the range of 2 to 15 ppm. The chloride
content is variable but generally ranges from
10 to 30 ppm.

In the area considered in this report, water
from the Quaternary deposits in Lonoke Coun-
ty is the least mineralized, that in Prairie
County the most mineralized, and that in
White County more variable but generally in-
termediate (fig. 7). In a general way, the
degree of mineralization increases with dis-
tance from the recharge area, being least in
northwestern Lonoke County and greatest in
the eastern part of the area near the White
River. The water from wells in Quaternary
deposits near their surface contact with the
Tertiary (?) undifferentiated deposits south of
Cabot is notably low in dissolved minerals. On
the water-table contour map (pl. 7) the
crowding of contours suggests that an impor-
tant amount of recharge occurs in this area,
and this probably accounts for the ‘“near-rain-
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water” character and mineralization of the
ground water. A general increase in mineral
load southeastward in the direction of move-
ment of the ground water can be expected, be-
cause of the greater volume of sediments the
water has passed through and the longer pe-
riod of time it has been in contact with them.
However, the relatively large and abrupt in-
creases in salinity southeast of Bald Knob and
south of Des Arc probably result from other
causes.

The occurrence of salty water southeast of
Bald Knob was called to the attention of the
author by Mr. E. D. Munger, who had drilled
a well (286) for rice irrigation. The well
vielded 1,200 gpm, and for the first year the
well water was mixed with surface water and
produced a satisfactory yield of rice. The sec-
ond year was drier, little surface water was
available, and the rice crop was killed by the
water from the well. The only other irriga-
tion wells in the area are nearer Bald Knob,
and the water from them is not salty. It is
reported that several wells driven for domes-
tic supplies also yielded water so salty that they
were abandoned. Field tests for chloride were
made on all domestic and stock wells in the
area that could be sampled. The sampling
points and the chloride content of the water,
in parts per million, are shown on figure 8.

It is reported that water from shallow dug
wells in this area was evaporated for salt dur-
ing Civil War days. The sites of two such
“salt works,” in the SE1j sec. 1, T. 7T N,, R. 5
W., and in the SE1} sec. 34, T. 8 N,, R. 5 W,,
were visited. Depressions 4 to 5 feet deep are
present where the old wells are said to have
caved in, and the large iron kettles, said to
have been used in the evaporating process, are
being used for various purposes on nearby
farms.

The source of the salt in water of Quater-
nary age in this area has not been determined.
So far as known the Quaternary sediments
were not deposited under conditions that
would yield soluble saline minerals, and it
seems more likely that the salt water is com-
ing from older formations. The nearest deep
oil-test holes have encountered salt water in
the Nacatoch sand and in Paleozoic forma-
tions, but too little is known of the subsurface
structure to locate a fault, or faults, which
might permit this salt water to rise into the
Quaternary deposits. That such faults may
exist is pointed out by Caplan (1954, p. 38)
on the basis of the suggested displacement be-
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(in ppm) of water from domestic wells tapping deposits of
Quarternary age in White County southeast of Bald Knob

tween the J. N. Watkins No. 1 well, sec. 18,
T. 5 N, R. 2 W,, and the Tatum and Watkins
No. 1 Miller well, sec. 7, T. 5 N,, R. 2 W.. in
western Woodruff County.

An electric log of the Carter Oil Co. core-
test hole in the NW!| SE!, sec. 24, T. 5 N.,
R. 5 W, shows salty water at a depth of 250
feet and probably less salty water at a depth of
150 feet. Thus, all the water in Tertiary beds is
probably salty in the vicinity of this test hole.

The analysis of water from the Munger well
(286) and analyses of water from several of
tiie domestic wells in that area were plotted on
a logarithmic nomograph and on a trilinear
water-analysis diagram. The marked differ-
ence in the shape and point of crossing of the
curves on the logarithmic nomograph, and the
fact that the points on the trilinear diagram
did not plot on a straight line, indicate that
the water is not a simple mixture from two
sources only.

About 4 miles south of Des Arc a small group
of irrigation wells yield water that is some-
what mineralized (see wells 5, 7, and 18, table
8). The analyses for the McGahhey wells (5
and 7) were plotted with that for the DeVore
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well (9), which is a normal well in Quater-
nary deposits about 3 miles west of the Mec-
Gahey wells, on the logarithmic nomograph
and on the trilinear water-analysis diagram.
On the latter diagram the points fell in a
straight line, and on the former the curves for
all three wells were almost identical in shape
and position except for the increase in sodium
and chloride in the McGahhey wells. Thus, it
appears that the mineralized ground water in
this area is normal ground water to which
sedium chloride water has been added. The
presence of a reportedly unplugged oil-test well
in sec. 2, T. 3 N,, R. 5 W., has led local resi-
dents to attribute the salty water to contam-
ination from the oil-test well. It seems very
likelv that here the water from Quaternary
deposits is contaminated with salt water from
deeper horizons, but whether the salt water is
finding its way upward along boreholes or
along faults or other natural courses has not
been established.

Tertiary (?) undifferentiated deposits.—The
chemical quality of water from wells in the
Tertiary (?) undifferentiated deposits is high-
lv variable, not only in concentration but in
character as well, as is shown graphically in



figure 7. The waters from six wells, selected
a3 being more or less representative of this
unit and classified on the basis of the con-
centration (epm) of a single ion or two or
more ions, comprise a calcium bicarbonate
water of low mineralization (well 175), a bi-
carbonate water of moderate concentration
(well 177), a sodium bicarbonate water of
moderate concentration (well 179), a sodium
chloride water of moderate concentration (well
218), a chloride water of relatively high con-
centration (well 221), and a calcium sodium bi-
carbonate water of relatively low concentration
(well 292). As judged by samples from the 14
wells in these deposits, the water from them
cannot be typed as to character. About all that
can be said is that the sulfate generally is low
and the total mineralization generally is low to
moderate. The concentration of dissolved solids
ranged from 45 to 1,040 ppm, but only two sam-

ples contained more than 300 ppm. The pH
ranged from 5.1 to 8.1 and averaged 6.9. Some
of the water is reported to be corrosive to
metal pipes and fixtures. Nevertheless, over
much of their area of outcrop the Tertiary(?)
undifferentiated deposits yield water of a sat-
isfactory quality for farm wells.

Atoka formation.—The water from wells in
the Atoka formation generally is calcium mag-
nesium sodium bicarbonate water of low to
moderate mineralization (fig. 7). The water
from wells of relatively high yields generally
is of better quality than that from those of
low yields. Although it is difficult to find
sufficient quantities of water for a good farm
well in some areas, where water is found in
sufficient quantity it is generally of satisfac-
tory quality.
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29



LOGS OF TEST HOLES AND WELLS

Listed in the following pages are logs of test
hcles and wells in parts of Lonoke, Prairie,
and White Counties. Logs of most of the test
holes were based on field and laboratory ex-
aminations of cuttings; however, logs of test
holes 36 and 37 and of all the wells were re-
ported by drillers, and the descriptions of the
materials are given as they were reported.
Many of the logs are either too generalized or
too incomplete to be useful for the location of
geologic boundaries. Altitudes were approxi-
mated where topographic maps are available
and are given in feet above mean sea level.
The locations of the test holes and wells are
shown on plate 5 and the wells are listed in
table 7 by the same numbers.

TEST HOLE 1
Location: NWY% NW¥%NEY sec. 19, T.4 N..R. 9 W.
(Lonoke County)
Altitude: 305 ft.
Driller: Counts and McDonald

Thickness Depth
(feet) (feet)

Tertiary(?) undifferentiated deposits:

Clay, surface . 3 3

Clay,sandy,tan . ... 25 28

Sand, very fine _______________ 10 38
Midway (?) formation:

Gumbeo, blue . 10 48

TEST HOLE 2
Location: NEWNE%NEY sec. 19, T.4 N, R.9 W,
(Lonoke County)
Altitude: 300 ft.
Driller: Counts and McDonald

Thickness Depth
(feet) (feet)

Tertiary (?) undifferentiated deposits
and Midway formation:
Clay, tan, and blue gumbo .. 28 28

TEST HOLE 3
Location: NE%NE¥%NEY sec. 19, T.4 N, R.9W.
(Lonoke County)
Altitude: 310 ft.
Driller: Counts and McDonald

TEST HOLE 4
Owner: H. C. Buckhead
Location: SESEY%SW sec. 16, T.4 N,,R.9W.
(Lonoke County)
Altitude: 320 ft.
Driller: Counts and McDonald

Thickness Depth
(feet) (feet)

Tertiary ( ?7) undifferentiated deposits:

Clay, sandy 11 11

Clay, dark 5 16
Midway formation:

Gumbo, dark 17 33

TEST HOLE 5
Owner: H.C. Buckhead
Location: NE% SE% SW1 sec. 16, T.4 N, R. 9 W.
(Lonoke County)
Altitude: 340 ft. (approx.)
Driller: Counts and McDonald

Thickness Depth
(feet) (feet)

Tertiary( ?) undifferentiated deposﬁ;s

Sand, fine, silty, tan .. _ ... 16 16
Sand, fme, pinktotan . 4 20
Sand, fine, yellowish to tan ... .. 5 25
Sand, very fine, tan, blue gumbo 18 43

Midway formation:
Gumbo, blue, at 43 ft.

TEST HOLE 6
Owner: H. C. Buckhead
Location: NE¥%.SW11,SW14 sec. 16,T.4 N, R. 9 W.
(Lonoke County)
Altitude: 340 ft. (approx.)
Driller: Counts and McDonald

Thickness Depth
(feet) (feet)

Tertiary ( 7) undifferentiated deposits:

3ilt, fine, sandy, red 11
Sand, fine, silty, red .. 25
Sand, fine, silty, tan 48

TEST HOLE 7
Owner: L. E. Talbert
Location: NW¥%NEYNW sec.20,T.4 N.,R.9W.
(Lonoke County)
Altitude: 285 ft. (approx.)
Driller: Counts and McDonald

Thickness Depth
(feet) (feet)

Tertiary (?) undifferentiated deposits:

Clay, tan .. 8 8
Sand, very fine, red, and tan sand ______. 20 28
Sand, very fine, tan ... 15 43

Midway formation:
Gumbo, blue, at 43 {t.

Thickness Depth
(feet) (feet)

Tertiary (?7) undifferentiated deposits:
Soil, surface 3 3
Clay, tan 8 11
Clay, dark, mottled 9 20
Midway formation:
Gumbo, dry, blue . 8 28
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TEST HOLE 8

Owner: Mr. Bellome

Location: NW%SW14SE sec.18, T. 4 N.,,R.9 W.
(Lonoke County)

Altitude: 312 ft.

Driller: Counts and McDonald

Thickness Depth

(feet) (feet)

Tertiary(?) undifferentiated deposits:

Soil, surface 3 3

Clay, sandy, red 8 11

Clay, sandy, yellowish 22 33
Midway formation:

Gumbo, blue 5 38

TEST HOLE 9

Owner: Mr. Doyle

Location: NW4NE¥%NW? sec. 18, T.4 N, R. 9 W.
(Lonoke County)

Altitude: 287 ft.

Driller: Counts and McDonald

Thickness Depth
(feet) (feet)
Tertiary(?) undifferentiated deposits:
Soil, surface, and sandy silt ___________. - 3 3
Clay, sandy 5 8
Clay, tan 8 16
Atoka formation:
Shale, black 6 22

TEST HOLE 10

Owner: Dale Marshall

Location: NE®4NE%NE sec. 25, T.4N.,R. 10 W.
(Lonoke County)

Altitude: 282 ft.

Driller: Counts and McDonald

Thickness Depth
(feet) (feet)
Tertiary (?) undifferentiated deposits:
Soil, surface 3 3
Clay 2 5
Sand, fine, gray 6 11
Sand, fine, tan; wet 22 33
Sand, very fine,blue . 10 43
Midway formation:
Gumbo, blue b 48

TEST HOLE 11

Location: SW141SW%SW14 sec.22, T.3N,,R. 10 W.
(Lonoke County)

Altitude: 250 ft.

Driller: Counts, Dennis, Edds, and Stephens

Thickness Depth
(feet) (feet)
Quaternary deposits:
Clay, silty, gray 5 5
Clay, red . 15 20
Clay, silty, reddish grading into light-
brown 5 25
Clay, light-brown ... 8 33
Clay, hard and tough, mottled red and
brown 35
Clay, tough,red ... .. 3 38
Clay, tough, red and gray, interbedded
with silt and very fine sand ... 14 54
Clay and silt, interbedded with very
fine sand .. ... ... . .14 68
Sand .. .. ... 5 73
Clay, dark-red ... .. 1 74

TEST HOLE 12

Location: NE4NE%NEY sec.27,T.3 N,,R.10 W.
(Lonoke County)

Altitude: 250 ft.

Driller: Troy Mullens & Son

Thickness Depth
(feet) (feet)
Quaternary(?) deposits:

Clay, silty, containing gray iron-oxide

concretions 7
Clay, red 8 15
Clay, red, containing interbedded

light-brown streaks 6 21
Clay, reddish-brown ______.___ 3 24
Clay, light-brownish-gray . 1 25
Clay, reddish-brown _________ e 30 55
Clay, light-greenish-gray ... 5 60
Clay, silt, and interbedded very fine,

gray and light-brown sand __________ 15 75
Sand, fine, and interbedded silt

and clay e b 80
Sand, clay, silt, and fine gravel

containing wood fragments _________. 8 88

Midway(?) formation:

Clay, dark-blue-gray ... ... 37 125
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TEST HOLE 13
Location: NE¥% NE%NE sec.13,T.4 N.,R.8 W.
(Lonoke County)
Altitude: 247 ft.
Driller: Troy Mullens & Son

TEST HOLE 15

Location: SW%SW1SEY sec. 1, T.3N.,,R.8 W.
(Lonoke County)

Altitude: 250 ft.

Driller: Troy Mullens & Son

Thickness Depth

Thickness Depth (feet) (feet)
(feet) (feet) Quaternary deposits:
Clay, silty, light-brown .. 2 2
Quaternary(?) deposits: Clay, mottled brownish and light-gray 3 5
Clay, silty, light-brown and gray, Clay, light-blue-gray . 5 10
Clay, soft, red; contains some organic
mottled ... e 4 4 matter 10 20
Clay, red ... o 21 25 Sand, fine, pale-yellowish-brown ____.__ 20 40
Clay, soft, reddish-brown __.__________. 15 40 giay, soft, light-red ... b 45
Clay, light-greenish-gray ... 5 45 ay, stiff, red ! . 5 50
- s ohtoor st Clay, sandy, brownish to reddish ... 9 59
Clay, very sandy, .hoht greenish-gray . 5 50 Clay, sandy, pale-bluish-gray ... 8 65
Sand, fine to medium, brown ... 40 90 Sand, fine to medium, brown ___ .15 80
Sand, medium, and fine gravel. Sand, silty, very fine, brown . 20 100
Boulders at 124 ft. .. 34 124 Sand, brown, mostly fine, some chert
No sample 1 125 (as boulders?) at 135 ft. 35 135
p - 5 Gravel, mostly pea size .. 10 145
Gravel ... 12 137 Wilcox(?) formation:
Boulders and gravel ... 3 140 Clay, chocolate-brown, compact, con-
Wilcox( ?) formation: taining thin layers of lignite.
Clay, sandy, light-blue-gray .. __ 55 195 Stopped at 174 ft. on lignite bed ... 29 174
Midway(?) formation:
Clay or shale, black, hard ... 30 225
Clay, sandy, gray and black ... 5 230

TEST HOLE 16

Location: NE%NEX%SEY sec.24,T.4 N,,R.8 W.
(Lonoke County)

Altitude: 262 ft.

Driller: Counts, Edds, Reed, and Stephens

Thickness Depth

(feet) (feet)
Quaternary deposits:
Silt 4
Clay, reddish-brown __.____ ... 12
Clay, yellowish-brown . 14
Clay, light-gr:laly o 21
Sand, fine, yellowish-brown ____________ 24
. TEST HOLE 14 . Sand, fine, pinkish-brown ______ . 29
Location: SE¥% SE%SEY sec.5, T.3N,,R.8 W. Sand, fine, yellowish-brown _ 39
(Lonoke County) Clay, red 50
Altitude: 265 ft. (Sj?nd, very fir&e 55
. . i . ay, silty, re 82
Driller: Troy Mullens & Son Sand, fine, gray 08

Thickness Depth

(feet) (feet)
Quaternary deposits: TEST HOLE 17

Silt, light-yellowish-brown .. ... 2 2 Location: NW%4 NW%NW1 sec. 8, T.3N.,R.8 W.
Clay, silty, mottled brown and gray ... 3 5 (Lonoke County)

lay, light- d brown oo 5 10 Altitude: 245 ft.
glzz, lligght_ggl;zg’ and brown 5 15 Driller: Counts, Edds, Stephens, Dennis
Clay, red .. 35 50 Thickness Depth
Clay, red and brown ... 10 60 (feet) (feet)
Clay, light-greenish-gray - 15 75 Tertiary ( ?) undifferentiated deposits:
Clay, sandy and silty, brown . 5 80 Clay, silty, yellowish- to reddish-brown 3 3
Sand, fine, clayey and silty ... ... 5 85 Clay, silty, reddish-brown . 3 6
Sand, mostly fine to medium, brown ___. 25 110 %’1”;}?’ ::53' fine, orange-red gg 13'5
Sand, mostly fine, brown .. .10 120 Clay: soft and hard, interbedded, silty,
Sand, mostly fine to very fine, brown .. 19 139 red 25 37
Gravel _____. 4 143 Clay, fine, sandy, light-reddish-brown.. 8 45

Tertiary(?) undifferentiated deposits: Clayhver.yhszi')ndy’ soft, plastic, light-
Clay, sandy, light-bluish-gray. Rock yellowish-brown : 2 4
Y, v, g a-gray. Clay, red, containing greenish-gray
at 153 ft. (Probably ironstone con- spots 1 48
cretionary layer) 10 153 No saturated zone in hole
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TEST HOLE 18

Location: SE4SE%SEY sec.31,T.4N,,R.8 W.
(Lonoke County)

Altitude: 255 ft.

Driller: Counts, Edds, Reed, and Dennis

TEST HOLE 22

Location: SE%SE%4SW sec. 30,T.4N,,R.8 W.
(Lonoke County)

Altitude: 275 ft.

Driller: Counts, Edds, and Stephens

Thickness Depth
(feet) (feet)

Tertiary(?) undifferentiated deposits:

Clay, silty, yellowish-brown _____. . 8.5 8.5
Sand, silty and clayey, red .. 45 13
Sand, fine, pinkish-brown 6 19

TEST HOLE 19

Location: SE%4SE%SE% sec. 32, T.4 N,,R.8 W.
(Lonoke County)

Altitude: 250 ft.

Driller: Counts, Edds, Stephens, and Dennis

Thickness Depth
(feet) (feet)

Tertiary(?) undifferentiated deposits:
Silt, clayey, yellow ... 3 3
Clay, silty, light-brown _____ .. 2 5
Clay, silty and sandy, light-brown

with lighter mottling 5 10
Clay, very sandy, red ... ___ 4 14
Sand, fine, pink 5 19

TEST HOLE 20

Location: NEXANE%NEY% sec.4,T.3N,,R.8 W.
(Lonoke County)

Altitude: 250 ft.

Driller: Counts, Edds, Stephens, and Dennis

Thickness Depth
(feet) (feet)

Quaternary( ?) deposits:

Silt, clayey, yellow 14 14
Sand, fine, clayey, pink _.____________ 3 17
Sand, fine, red 5 22
Clay, reddish-brown; contains black

spots of organic matter ... 1 23
Sand, fine, reddish-brown ... 1 24

TEST HOLE 21

Location: SE%4SE%SEY sec. 35, T.4 N.,,R.8 W.
(Lonoke County)

Altitude: 352 ft.

Driller: Counts, Edds, Stephens, and Dennis

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, silty, yellowish-brown ______.___ . 2 2
Clay, silty, fine, sandy, gray .. .. 8 10
Clay, fine, sandy, pink ... 1 11
Clay, silty, reddish-brown __.__._.... — 2 13
Sand, fine, clayey, orange-red ... _ . 2 15
Sand, fine, orange 13 28
Clay, red; contains some interbedded

sand 1 29

Clay, sandy, very calcareous, red ... 11 40

Thickness Depth
(feet) (feet)

Tertiary(?) undifferentiated deposits:

Silt, clayey, yellow . ... 4 4
Clay, silty, yellow . . . 10 14
Clay, silty, slightly calcareous, red . 8 22
Sand, very fine, reddish- brown i B 27
Sand, very fine, yellowish-brown ... 5 32

TEST HOLE 23
Location: NEY4NW3NW14 sec. 36, T.4N,,R.9W.
(Lonoke County)
Altitude: 300 ft.
Driller: Counts, Edds, and Stephens

Thickness Depth
(feet) (feet)

Tertiary ( ?7) undifferentiated deposits:

Silt, sandy, clayey, yellow . 7 7
Silt, sandy, clayey, red, mottled with

llght clay o 4 11
Clay, silty, yellow _ 2 3
Clay, silty,dark ... 1 14
Clay, silty, sl]vhtly sandv, yellow

Wet at 30 ft. . 11} 34

TEST HOLE 24
Location: NE4SE%SEY sec. 29, T.4 N.,, R.8 W.
(Lonoke County)
Altitude: 240 ft.
Driller: Counts, Edds, and Stephens

Thickness Depth
(feet) (feet)

Tertiary( ?) undifferentiated deposits:

Soil, surface . 2
Silt, clayey, yellow ... . ... 4 6
Clay, silty, yellow, mottled with

light elay . .. 5 11
Sand, very fine, silty; contains a little

yellowlsh tan clay 5 16
Sand, very fine, sﬂty, hght-crray 5 21
Clay, silty, yellow .. S 2 23
Clay, slightly silty, dark-pink . . 11 34

TEST HOLE 25
Location: NW1 SE1 SW4 sec.27, T.4 N,,R.8 W.
(Lonoke County)
Altitude: 240 ft.
Driller: Counts, Edds, and Stéphens

Thickness Depth
(feet) (feet)

Quaternary deposits:

Silt, clayey, yellow ... ... T 7
Silt and clay, mottled ... 5 12
Clay, silty, red e 1 13
Clay, silty, dark- pmklsh ........................ 6 19
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TEST HOLE 26 TEST HOLE 28

Location: NW¥NW SEY sec.26,T.4N.,R.8 W. Owner: E. M. Cherry

(Lonoke County) Location: SW%SE1%4SEY sec. 29, T.4N,,R.9 W.
Altitude: 255 ft. (Lonoke County)
Driiler: Counts, Edds, and Stephens Altitude: 290 ft.

Driller: H. L. Brown

Thickness Depth

(feet)  (feet) Thickness Depth
(feet)  (feet)

Quaternary deposits:

Silt, clayey, yellow . 6 6 Tertiary ( ?) undifferentiated deposits:
Silt, clayey, light-yellow; contains Silt, clayey, yellow 2 2
grains of whitesand 5 11 Clay, silty, mottled brown and gray .. 18 20
Sand, very fine, white; contains some Clay, sandy, brown 5 25
vellow silt .l 1 12 Clay, silty to sandy, light-blue-gray .. 10 35
Silt, clayey, yellow ... 3 15 Clay, with a thin bed of very fine sand 5 40
Sand, silty, mottled, very hard ______ . 2 17 Midwayv formation:
Sand, silty, clayey, mottled, hard, dry.. 2 19 Clay, mostly noncalcareous,
dark-blue-gray .. 25 65

Clay, with hard thin sandstone beds at
68 ft., 74 ft., and 83 ft., and very thin

beds of whiteelay .. . 20 85
Clay, medium-gray, calcareous; con-
tains Paleocene Foraminifera .. .. 5 90
TEST HOLE 27
Owner: E. M. Cherry
Location: NW1 NE¥ SEY; sec. 29, T.4 N, R. 9 W.
(Lonoke County)
Altitude: 325 ft.
Driller: H. L. Brown TEST HOLE 29
Thickness Depth Owner: McMaster
(feet) (feet) Location: NW% NWY% SW4 sec. 27, T.4 N, R.9W.
(Lonoke County)
Tertiary ( ?) undifferentiated deposits: Altitude: 305 ft.
Silt, clayey, yellow to brown ... 2 2 Driller: H.L.Brown
Clay, silty, mottled gray and brown . 3 5
Clay, sandy, gray with brown sandy Thickness Depth
streaks ... 7 12 : (feet) (feet)
Ironstone ... . 17 12.17
Clay, silty, hght g1ay ___________________________ 2.83 15 Tertiary( ?) undifferentiated deposits:
Clay, silty, bright yellow and gray ... 5 20 Clay, yellow ... 5 5
Clay, silty, light-gray . 5 25 Clay, sandy, gray and brown, fissile .. 2 7
Clay, silty, bright orange-yellow Clay, sandy, interbedded gray
and gray oo 5 30 and yellow 8 15
Sand, fine, with interbedded sandy CI?Y, sandy, gray; contains some
elay o 5 35 interbedded clayey sand .. 9 24
Clay, sandy, yellow and brown ... . 5 40 Clay, sandy, light-gray, speckled ___. 16 40
Clay, sandy, gray ... 5 45 Clay, gray; contains wood and bark
Szmld, fine, and a little interbedded g:}grtr)lsgsts and very thin white 5 45
clay .5 50 T T
i . Sand, very fine; contams wood and
Midway formation:
Clay, mostly noncalcareous, very Ilgmt.e fragmen‘ts """"""""""""""""" 20 65
dark gray . 40 90 Sand, fine to medium 20 85
Clay, dark-gray; + contains hdrd thin Clay, fine, sandy, light-gray .. - 20 105
siliceous beds ... 5 95 Clay, light-gray; contains thm hard
Clay, medium-gray with thin beds of sandstone beds .. 15 120
white clay .. 10 105 Clay, light-gray . 10 130
Clay, very calcaleous medium-gray; Midway formation:
contains Paleocene Foraminifera ... 15 120 Clay, noncalcareous, very dark gray ... 5 135
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TEST HOLE 30

Owner: Alex Poage

Location: SW% SE% SE% sec.21,T.4 N,R.9W.
(Lonoke County)

Altitude: 305 ft.

Driller: H. L. Brown

TEST HOLE 32
Owner: O.J.McMillen

Location: SE% SW14 SW1 sec. 33, T.4 N, R.9 W.

(Lonoke County)
Altitude: 295 ft.
Driller: H. L. Brown

Thickness Depth
(feet) (feet)
Tertiary(?) undifferentiated deposits:
Clay, noncalcareous, red ... 5 5
Clay, silty, red and gray mottled _____. 5 10
Sand, fine; contains flecks of black
organic material 5 15
Sand, fine to medium; contains some
organic material _ 10 25
Sand, medium to coarse, yellowish _____ 7 32
Midway formation:
Clay, noncaleareous, dark-gray . 23 55
Clay, dark-gray; with thin, hard
sandstone bed at 58 ft. . . 30 85

Clay, calcareous, dark-gray; contains

very thin beds of white clay and

hard sandstone ... 5 90
Clay, calcareous, dark-gray ... 30 120

TEST HOLE 31

Owner: E. M. Cherry

Location: SW14 SW14 SE14 sec. 28, T.4 N.,,9 W.

(Lonoke County)
Altitude: 350 ft.
Driller: H.L. Brown
Thickness Depth
(feet) (feet)

Tertiary( ?) undifferentiated deposits:
Silt, clayey, brown 2
Clay, gray blocks with red-stained

surfaces 3
Clay, gray 5
Clay, gray, containing thin brown iron-

stone layers 5 15

5
0

Sand, fine, gray
Clay, silty, noncalcareous, light-gray .. 1
Clay, gray, containing thin brown

ironstone layers ... .. 5 35
Clay, silty, medium-gray ... 5 40
Clay, containing thin brown ironstone

layers 7 47
Sand, fine, gray 4 51
Clay, light-gray 4 55
Clay, sandy, gray and white speckled._. 5 60
Sand, fine, gray 5 65
Sand, mostly fine, some medium ________ 15 80
Sand, fine, and interbedded sandy

clay; contains much wood, bark,

and other organic material . 13 93
Clay, sandy 2 95
Sand, fine to medium ... 55 150
Sand, fine, with interbedded gray

clay 25 175
Clay, sandy, soft, light-gray ... 5 180
Sand, very fine, and soft gray clay .. 15 195
Clay, medium-gray 10 205
Sand very fine, and soft gray clay ___. 10 215
Clay, medium-gray 4 219

Midway formation:
Clay, noncalcareous, dark-gray ... 10 229
Clay, calcareous, medium- to
dark-gray 6 235

Thickness Depth
(feet) (feet)
Tertiary( ?) undifferentiated deposits:
Silt, clayey, orange ... 3 3
Clay, sandy, gray and brown mottled . 2 5
Clay, sandy, gray ... 3 8
Clay, silty, gray and yellow .. 2 10
Sand, fine, light-brown ... 1 11
Clay, gray, containing sandy brown
ironstone layers 8 19
Sand, fine 1 20
Clay, sandy, gray, containing brown
layers .. ...} 25
Sand, fine ... 1 26
Clay, medium-gray ... .. ... 1 27
Sand, fine .. 3 20
Sand fine, containing interbedded
sandy gray clay . .15 45
Clay, sandy light- gray ‘and brown 4 49
Sand, fine to medium, yellow .. . . 1 50
Clay, sandy, gray ... 2 52
Sand, fine to medium, gray .. ~ 3 55
Clay, sandy, gray ... 25 80
Sand, fine, and interbedded sandy clay 20 100
Sand, medium to coarse ... 9 109
Clay, silty; contains lignite particles
and thin hard layers at 123 ft.,
127 ft., 134 ft, and 140 ft. . 31 140
Clay, sandy, gray; contains very
thin beds of white clay and specks
of lignite . 27 167
Midway formation:
Clay, noncalcareous, very dark gray ... 13 180
Clay, calcareous, dark-gray .. ... 5 185
Clay, soft, calcareous, light-gray ... 5 190
TEST HOLE 33
Owner: H. L. Mulkey
Location: NE% NW SE?; sec.4,T.3N,,R.9 W.
(Lonoke County)
Altitude: 285 ft.
Driller: H. L. Brown
Thickness Depth
(feet) (feet)
Tertiary( ?7) undifferentiated deposits:
Clay, silty, gray with bright red and
yellow stains 11 11
Gravel and sand; contains ironstone
detrital material 1 12
Clay,grayandyellow . 3 15
Clay, sandy, olive-tan, and one thin bed
of very fine sand 23
Clay, silty, medium-gray ... 6 29
Clay, sandy, soft, light-gray; contains
ironstone hard spot at 32 ft. ____.____ 6 35
Clay, sandy, soft, light-gray; contains
a little interbedded very fine sand ... 25 60
Clay, compact, gray ... 5 65
Clay; contains a little fine sand and
clay pebbles 70
Sand, fine, and gravel composed of clay
pebbles 3 73
Clay, sandy, gray 12 85
Sand, silty, very fine, gray ... .. 20 105
Sand, medium to very coarse _______.____ 15 120
Sand, medium . 30 150
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TEST HOLE 34

Owner: Mrs. Sanders

Location: NW1 NE% NW1; sec. 34, T.4 N,,R.9 W.

(Lonoke County)

Altitude: 300 ft.
Driller: H. L. Brown
Thickness Depth
(feet) (feet)
Tertiary (?7) undifferentiated deposits:
Loam, sandy, vellowish-brown .. . 1 1
Clay, gray, red-stained . ... 4 5
Clay, gray 15 20
Clay,sandy oo 11 3
Sand, fine, darl«—gray .............................. 5 31.5
Clay, sandy tosilty 13.5 45
Clay, sandy, soft, speckled light-gray
and black; contains specks of lignite
and plant fragments .. 31 76
Sand, very fine, dark-gray .. ... 5 76.5
Clay, fine, sandy; contains plant
fragments and lignite ... 13.5 90
Sand, very fine; contains interbedded
clay and plant fragments ... . 15 105
Clay, compact, licht-gray, ... 30 135
Midway formation:
Clay, noncalcareous, dark-gray . .. 30 165
TEST HOLE 35
Owner: Cleo Fields
Location: SE14 SW14 SW14 sec. 34, T.4 N, R.O W.
(Lonoke County)
Altitude: 295 ft.
Driller: H. L. Brown
Thickness Depth
(feet) (feet)
Tertiary ( ?7) undifferentiated deposits:
Clay, silty, yellowish-brown . ... ... 5 5
Clay, gray with yellow stains ... .. 10 15
Clay, sandy, gray and light-brown ._____. 5 20
Clay, gray . e 4 24
Clay, yellow, and mtﬁlbedded very
fine sand .. 6 30
Sand, very fine, and interbedded soft
clay . 7 37
Clay, sandy, gray . . 8 45
Sand, very fine; contams uonstone
fragments and interbedded gray clay & 50
Clay, sandy, light- to medium-gray . 10 60
Sand, very fine, silty . 1 61
Clay, silty, gray 15 76
Sand, very {ine, silty 21 M
Clay, medium-gray . 28 165
Clay, gray, contammg thm bed hnrd
sandstone at 108 ft. 15 120
Clay, gray . ... 18 138

TEST HOLE 36

Owner: Henry Jayroe

Location: sec.34,T.5 N.,,R.9 W.
(Lonoke County)

Altitude: 230 ft. (approx.)

Thickness Depth
(feet) (feet)
Tertiary(?7) undifferentiated deposits:
Soil, silt, and elay ... 16 16
Sand oo . 5 21
Midway formation:
Clay, tough, blue. Rock at 206 ft. 185 206
Atoka formation:
Shale, blue or black. Rocks at 209 ft.,
with a littlewater .. 64 270
TEST HOLE 37
Location: NE% SW4 sec.25,T.4 N,,R. 10 W,
(Lonoke County)
Altitude: 290 F't. (approx.)
Thickness Depth
(feet) (feet)
Quaternary deposits:
Soil, surface 2 2
Clay, red 10 12
Clay,sandy ..o 16 28
Clay, calcareous ... 1 29
Midway formation:
Marl 8 37
Atoka formation at 37 ft.
TEST HOLE 38
Location: SW14 SW% sec. 8, T.4 N.,, R. 8 W.
(Lonoke County)
Altitude: 250 ft.
Driller: H. L. Brown
Thickness Depth
(feet) (feet)
Tertiary( ?) undifferentiated deposxts
Silt, clayey and sandy, containing iron
omde (“buckshot”) concretions ... 5 5
Gravel and sand, silty, brown to black . 4 9
Clay, silty to sandy, yellow; contains
sandy streaks ... . 6 15
Sand, coarse, brown 1 16
Clay, buff to brown; contains inter-
bedded coarse sand ........ S 9 25
Wilcox( ?) formation:
Sand, medium to coarse, gray .. ... 1 26
Clay, medium-gray ... .. 4 3
Clay, medium-gray; contains inter-
bedded gray sand ... 14 44
Clay, hard, dark-gray ... 1 45
Sand, gray; contains lignite . 2 47
Clay, dark-gray 7 b4
Sand, medium to coarse, gray; contains
dark- -gray clay pebbles at base . 55
Midway ( ?7) formation:
Clay, dark-gray; contains thin streaks
of hard white clay and fragments
of bryozoa oo .5 60
Clay, dark-gray ... 45 105
Clay, dark-gray; contains thin streaks
of whiteclay ... .. 15 120
Clay, dark-gray; contains thin beds of
white calcareous clay ... 105 225
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TEST HOLE 39 TEST HOLE 41

Owner: W. W. McKnown Location: NE% SW% sec.23,T.6 N, R.8 W.
Location: SW% SW14 sec. 12, T. 6 N,, R. 8 W. (White County)
(White County) Driller: H. L. Brown

Driller: H.L. Brown Thickness Depth

Thickness Depth (feet)  (feet)
(feet)  (feet) Quaternary( ?) deposits:
Quaternary( ?) deposits: Clay, gray to brown, oxidized along

Clay, slightly silty, yellow to cracks e B 5
light-brown ____ 8 8 Clay, light-gray; contains some

Clay, light-gray and brown ._________. 6 14 oxidized yellow ... ... 11 16

Clay, light-gray with brown streaks ... 7 21 Clay, noncalcareous, red ... 9 25

Clay, silty, light-gray tobuff ________ 15 36 Clay, noncalcareous, buff ... 15 40

Sand, fine to medium, buff . 9 45 Sand, fine, light-brown . ... 5§ 45

Sand, mostly medium, some fine and Sand, fine to medium, dark-brown ____ 40 85
coarse, gray, but yellow at bottom .. 10 55 Midway(?) formation:

Midway( ?) formation: Sand, fine, dark-gray ... . 20 105

Clay, very sandy, calcareous, gray; Clay, soft, noncalcareous, blue-gray ... 15 120
contains Paleocene Foraminifera ... 5 60 Clay, soft, blue-gray; contains

Sandstone and interbedded sandy clay, calcareous flecks ... 15 135
calcareous 5 65 Clay, calcareous, blue-gray and green

Sandstone, calcareous, dark-gray; mottled; contains some hard spots .. 15 150
contains a little interbedded clay ... 10 75 Sand, fine; contains interbedded clay .. 13 163

Clay, calcareous, fissile in part, Sandstone _ 1 164
dark-gray; contains Paleocene
Foraminifera 20 90

WELL 2
TEST HOLE 40 Owner: Plunket Farms, Inc.
Owner: Mrs. Harold Young Location: SE% N_W% NE% sec.3,T.3N,,R.4 W,
Location: SEY% SW% sec.5, T.6 N, R.7W. _ (Prairie County)
(White County) Alt'ltude: '187 ft.
Driller: H. L. Brown Driller: Lilly Bros.
i Thickness Depth

Thickness Depth (feet)  (feet)
Quaternary( ?) deposits: Quaternary deposits:

Silt, clayey, mostly yellow but contain- Clay, surface 10 10
ing a little unoxidized light-gray Sand, some blue clay balls ... 45 55
silty clay 7 7 Sand, coarse, gray 20 75

Silt, gray; contains brown sand streaks 23 30 Sand, light-blue - 5 80

Sand, fine, clayey; contains interbedded Sand and gravel, light-blue.
yellow clay 5 35 Rocks at 106 ft. : 26 106

Clay, light-gray 23 58

Midway(?) formation:

Clay, noncaleareous, black, dull
soillike appearance ... -2 60

Sand, mostly fine to medium ____________ 15 75 WELL 11

Safld, medium to coarse; contains Owner: W. L. Calley
interbedded clay 8 83 Location: s iy 1

ocation: SW? SE1% NW4 sec.6,T.3 N, R.5W.

Clay, sandy, gray 7 90 (Prairie County)

Clay; contains coarse sand and small Altitude: 207 ft
pebbles 8 93 Driller: Lilly Bros

Sand, fine to very coarse ... 8 101 . .

Clay, gray 4 105 Thickness Depth

Clay, sandy, noncalcareous, gray ... 14 119 (feet) (feet)

Sand, very fine; contains interbedded Quaternary deposits:
softgrayeclay 2 121 Clay, surface ... - 10 10

Clay, soft, sandy, glauconitic, Clay, streaks of red sand _.. . ... 20 30
pyritic, slightly to very calcareous, Clay, light-yellow 15 45
gray 13 134 Sand, coarse, blue 55 100

Rock. No sample 1 135 Sand, coarse, blue; and gravel __________ 16 116
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WELL 12
Owner: Charles Orlechek
Location: SE% NE% SW24 sec.6, T.3N,,R.5 W.
(Prairie County)
Altitude: 216 ft.
Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, hard .20 20
Sand, pack ... 10 30
Clay,blue . 10 40
Sand, coarse, blve _ 50 90
Sand, coarse, blue, and gravel; blue

clayati125ft. 35 125

WELL 13
Owner: W, F. Livesay
Location: NE% NE% SE% sec.6, T.3N.,R. 5 W.
(Prairie County)
Altitude: 211 ft.
Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface .. 10 10
Clay, red, and sand ... 15 25
Sand, light-yellow _______ .25 50
Sand, blue, a little gravel . . 64 114

WELL 14
Owner: J.J. Screeton
Location: SE% SE; SE sec. 6, T.2N.,,R.5 W.
{Prairie County)
Altitude: 211 ft.
Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface .. ... ... ... .15 15

Sand and clay ... 15 30
Clay, vred . ... .20 50
Clay, blue .15 65
Sand, blue .10 5
Sand and gravel . .25 100
Sand, gravel, and rock ... 18 118
Sand, gray,and gravel ... 6 124
WELL 22

Owner: Mrs. Grady

Location: NE¥% NW%4 NEY% sec. 18, T.3N,,R.5 W.
(Prairie County)

Altitude: 191 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... ... .10 10
Clay, red . ... 20 50
Sand blue 220 50
Sand, coarse, })lue ‘and rrl:nel . 60 110

WELL 23

Owner: J.J. Screeton

Location: SW¥% SE SE% sec.19,T.3 N,,R.5 W.
(Prairie County)

Altitude: 216 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface .. .. 15 15
Sand, pack .. 15 30
Clay,white .. 12 42
Sand, fine, blue _. 3 75
Sand, blue, and gravel . 16 91
Sand, rocks, and clay streaks . 9 100
Sand, blue, and a little gravel 10 110
Grave' coarse, and a little sand ______ 20 130

WELL 24

Owner: J.J. Sc1eeton

Location: NW%4 NW14 SW4 see. 31, T.3N.,R.5 W.
{ Pralne County)

Altitude: 221 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface ... 10

Sand, pack, yellow _ 20
Clay mixed with sand, red _ . 2F 45
Clay, blue 65
Sand mixed with clay and gravel,

lue 90
Sand, coarse, blue, and gravel 107
Rock, cement _________________ 109
Sand, coarse, blue, and gravel _________ 121

WELL 27

Owner: E.D. Newton

Location: SEi NW4 SEY sec.1, T.3N,,R.6 W.
(Prairie County)

Altitude: 215 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface .. ... 10 10
Sand, yellow ____ .25 35
Clay, white .. T 42
Sand . . 43 85
Sand and gravel .. 10 95
Sand, coarse, and gravel ____________ 35 130

WELL 29
Owner: Joe Calley
Location: NWi4 NW14 NE sec. 5, T.3 N,,R.6 W.
(Prairie County)
Altitude: 220 ft.
Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface - 10 10
Sandandeclay ... . 15 25
Sand, light-yellow _ 3 55
Sand, blue, some gravel _________________ 35 90
Sand, blue, and gravel 10 100
Sand, blue ... 8 108
Sand, blue, and grdvel ___________________________ 22 130
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WELL 33

Owner: John Perry

Location: SE% SW%4 NW14 sec.28, T.3N.,,R.6 W.
(Prairie County)

Altitude: 226 ft.

Driller: Lilly Bros.

Thickness Depth

(feet) (feet)

Quaternary deposits:
Clay, surface 10 10
Clay, red 40 50
Sand, blue 49 99
Sand, coarse, blue, and gravel ... 29 128
WELL 36

Owner: E. E. Rogers

Location: SE% SE% SE% sec.33,T.3N.,,R.6 W.
(Prairie County)

Altitude: 233 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay 25 25
Sand, fine, quick 15 40
Sand 28 68
Sand, some clay and sand at 100 ft. ... 32 100
Sand, coarse, blue, and gravel ..........._. 34 134

WELL 38

Owner: J. W. Miller

Location: SE%4 SE% NE% sec.1,T.4N.,R. 4 W.
(Prairie County)

Altitude: 176 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface 10 10
Sand, fine 30 40
Sand, coarse, and gravel .. 40 80
Sand, coarse, blue, and gravel __._______ 16 96
WELL 39
Location: SW NE% NE% sec.4,T.4N,,R.4 W.
(Prairie County)
Altitude: 181 ft.
Driller: Lilly Bros.
Thickness Depth
(feet) (feet)
Quaternary deposits:
Clay, surface 10 10
Clay, yellow 10 20
Sand mixed with clay, blue ... 10 30
Sand, coarse, blue 30 60
Sand, coarse, blue, and gravel ... 38 98

WELL 40

Location: SE%4 NE% NE sec.5,T.4N.,,R. 4 W.
(Prairie County)

Altitude: 195 ft.

Driller: Lilly Bros.

Thickness Depth

(feet) (feet)
Quaternary deposits:
Clay, surface 4 4
Sand, fine, yellow ... SRR ) | 35
Sand, coarse, yellow ... ... 10 45
Sand, coarse, blue, and a little gravel 17 62
Sand, coarse, blue, and gravel ... 36 98

WELL 46

Owner: Earnest Pertle

Location: NW14 SW14 SE% sec.7,T.4N,,R.5 W.
(Prairie County)

Altitude: 209 ft.

Driller: Lilly Bros.

Thickness Depth

(feet) (feet)

Quaternary deposits:

Clay, surface 10 10

Clay, red 15 26

Clay, white b 30

Sand, blue 40 70

Sand, blue, and gravel ______._____.____ 10 80

Sand, blue 20 100

Sand, coarse, blue, and gravel __________ 10 110
Claiborne(?) Group:

Sand, packed,andeclay ... 2 112

WELL 57

Owner: Tom Simmons and Son

Location: SE% SE% NE sec.18, T.4 N,,R.5 W.
(Prairie County)

Altitude: 212 ft.

Driller: Lilly Bros.

Thickness Depth

(feet) (feet)
Quaternary deposits:

Clay, surface 10 10
Sand, pack, yellow 15 25
Clay, red 5 30
Clay, blue 10 40
Sand, blue 20 60 °
Sand, and some gravel ... 10 70
Sand, coarse, blue, and gravel _____..__.. 42 112

WELL 61

Owner: J. W. Cauley

Location: NW%4 NE?; SE% sec.19,T.4N.,,R.5 W.
(Prairie County)

Altitude: 212 ft.

Driller: Lilly Bros.

Thickness Depth

(feet) (feet)
Quaternary deposits:

Clay, surface 10 10
Clay, light-yellow 30 40
Clay, blue 8 48
Sand, blue 27 75
Sand, coarse, blue b 80
Sand, coarse, blue, and gravel ............... 25 105
Sand, light-blue, with blue clay at

121 ft. 16 121




WELL 62
Owner: John Sims
Location: SE*% SEY% SE14 sec.19,T.4 N,R.5 W,
(Prairie County)
Altitude: 212 ft.
Driller: Layne-Arkansas Co.

WELL 78

Owner: Grady Bros.

Location: SE% SE% NW sec. 11, T.4 N,,R.6 W.
(Prairie County)

Altitude: 212 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Clay oo 50 50
Sand, blue [ 40 30
Sand, fine, gray ... 35 125
Boulders ... 3 128
Tertiary( ?) undifferentiated deposits:
Sand, fine, white . 44 172
Clay 2 174
WELL 71

Owner: J.J. Screeton

Location: NE¥% NE14 SW1 sec. 30, T.4 N,,R.5 W.
(Prairie County)

Altitude: 213 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... ... ... 10 19
Sand ... . e 70 80
Sand, blue, and gravel 120
Sand, blue 131

WELL 72
Owner: Bell Bros.
Location: NE¥% NW24 SW14 sec. 30, T.4 N,, R.5 W.
(Prairie County)
Altitude: 212 ft.
Driller: Lilly Bros.

Thickness Depth
{feet) (feet)

Quaternary deposits:
Clay, surface ... ... 10
Sand, pack, yellow ...

Clay, white ... .. 35
Clay, blue ... ... ... I 62
Sand, blue ... .22 84
Sand, coarse, blue, and gravel ... 31 115
Sand, coarse, light-blue, and some
gravel e 13 128
WELL 73

Owner: J.J. 3creeton

Location: NW14 NW1% NW sec. 31, T.4 N.,, R. 5 W.
(Prairie County)

Altitude: 210 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... ... 10
Sand, yellow . 25
Clay, dark ... 47
Sand, blue ... ... 43 90
Sand, blue, and gravel; clay at

118 £t 23 113

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... .. 10 10
Clay, light-red ... 20 30
Clay, light-yellow . b 35
Sand, pack,blue . . 10 45
Sand, blue ___ 45 90
Sand, coarse, blue; gravel and rocks ... 15 105
Claiborne(?) Group:
Clay, blue . 5 110
Sand, coarse, blue, mixed with clay ... 7 117
WELL 82

Owner: Boyce Minton

Location: NE% NW14 SW14 sec. 22, T.4 N,,R.6 W.
(Prairie County)

Altitude: 215 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface [ 10 10

Sand 70 80

Sand, gray, and gravel 11 91

Sand, coarse, and some gravel ____.____. 37 128
WELL 87

Owner: E.D. Newton

Location: NE¥% NW14 NE% sec.25,T.4 N,,R.6 W.
(Prairie County)

Altitude: 215 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface 10 10
Sand 25 35
Clay, blue .. ... 10 45
Sand, blue; coarse at 90 ft. .. ... 45 90
Sand, blue, and gravel ... __ 11 101
Rock, cement 10 111
Sand, gravel, and rocks ... 17 128

WELL 94

Owner: Less Newton .

Location: SE¥% SE1 SE% sec.35,T.4N.,R.6 W.
(Prairie County)

Altitude: 214 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... ... 15 15
Sand oo 25 40
Clay ... 4 44
Sand, coarse, blue, and gravel ___________. 68 112
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WELL 95

Owner: J.J. Screeton

Location: NE% NEY% NE% sec.36,T.4N,R.6 W.
(Prairie County)

Altitude: 212 ft.

Driller: Lilly Bros.

WELL 114

Owner: E. P.Douglas

Location: SW24 NE% SE% sec.35,T.5 N, R.4 W.
(Prairie County)

Altitude: 177 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... . 15 15
Clay and sand, blue 25 40
Sand, blue 45 85

Gravel and sand, coarse, gray ... 7

Sand, coarse, and gravel . 3

Rock, cement 3

Gravel and sand, coarse 13 110
8
8

Clay and gravel .
Sand and gravel ... ..
Sand, coarse

WELL 98

Owner: J. E. Bell

Location: NW4 SE% NE sec.2,T.4N,R.7TW.
(Prairie County)

Altitude: 217 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay i b 5
Clay, blue . 25 30
Sand, blue, and some gravel ... . 20 50
Sand, coarse, blue, and gravel _______.___ 52 102
WELL 117

Owner: Paul Eans

Location: NE%4 NW14 NE; sec. 15, T.5 N.,,R.5 W.
(Prairie County)

Altitude: 205 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Clay, surface 10 10

Clay, blue 32 42

Sand, blue 18 60

Sand, coarse, blue, and gravel ___________ 44 104
WELL 103

Owner: J. E. Bell

Location: NE! NE!4 NE% sec.12,T.4 N, R.7TW.
(Prairie County)

Altitude: 211 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface ... ... 10 10
Sand, yellow 20 30
Sand, blue 38 68
Sand, blue, and some gravel __________ 32 100
Sand, coarse, blue, and gravel __________ 23 123

WELL 113

Owner: Grady Miller

Location: SW SE% NW sec. 32, T.5 N.,R.4 W.
(Prairie County)

Altitude: 194 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface 15
Sand, pack, yellow 50
Sand, gray, streaks of clay ... 61
Sand, gray and gravel ___._____. . 85
Sand, coarse, gray, and gravel 102

Quaternary deposits:
Clay, surface . ... ... 10 10
Sand, yellow . 45 55
Sand, and some gravel .. 30 85
Sand, blue, and gravel . 26 111
WELL 127

Owner: Earnest Bennett

Location: NE14 SW1% NW1 sec.23,T.3N.,,R.7TW.
(Lonoke County)

Altitude: 226 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface 10 10
Sand, yellow 30 40
Clay, blue 15 55
Sand, blue 37 92
Sand, coarse, blue 23 115
Sand, coarse, and gravel .. __ ... 22 137

Claiborne(?) group:
Clay, blue, at 137 ft.

WELL 129

Owner: M. G. Young

Location: NW14 SW1 NW14 sec.26,T.3N,,R.7TW.
(Lonoke County)

Altitude: 227 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... ... ... 15 15
Sand, pack 25 40
Clay, red, white, and blue __________ . 15 55
Sand, blue 10 65
Clay, blue and yellow, with sandy

streaks 20 85
Sand, coarse, yellow, and gravel ________ 39 124
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WELL 136

Owner: Stuart and Ward

Location: SE¥% SW¥% SW sec. 32, T.3 N, R.TW.
(Lonoke County)

Altitude: 235 ft.

Driller: Lilly Bros.

WELL 147

Owner: Ralph Colclasure

Location: SW SE% SE% sec.20,T.3N.,R.8 W,
(Lonoke County)

Altitude: 248 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, yellow . e 20 20
Sand, pack 89 109
Sand, coarse, with clay and gravel _____ 3 140
Gravel, coarse, and coarse sand and

rock oo . 12 152

Claiborne(?) group:
Sand, yellow ... 2 154
WELL 138

Owner: Ben Schaffer

Location: SE% SE% SW% sec. 33, T.3N,,R. TW.
(Lonoke County)

Altitude: 230 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay 28 28
Sand and gravel, some recks ... 125 153

WELL 139

Owner: D. L. Bennett

Location: SW% NE} SW14 sec. 34, T.3N,,R.TW.
(Lonoke County)

Altitude: 226 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay,red and yellow ... . 40 40
Sand, yellow . 10 50
Clay,red and yellow __.___________________ 25 75
Sand, coarse, yellow, and gravel 20 98
Sand, coarse, blue, and gravel __________ 29 124

WELL 142

Owner: Joe Chambers

Location: SW¥% NE¥% SE% sec. 36, T.3 N.,R.TW.
(Lonoke County)

Altitude: 234 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, surface .. ... ... 10 10

Sand, yellow ___ .. . 45 55

Clay, red and blue _. 25 80

Sand, blue ... . 22 102

Sand, coarse, blue, and gravels . ... 48 150
Claiborne(?) group:

Clay mixed withfinesand ... 1 151

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay oo 15 15
Sand, yellow .. . 35 50
Clay, red and blue ... 18 68
Sand, pack, yellow, and clay ... 38 106
Sand, yellow, and gravels . 4 110
Sand, gravels, and clay mixed 6 116
Clay, blue ... 12 128
Sand, coarse, yellow, and gravels _______ 28 156

WELL 148

Owner: Ralph Colelasure

Location: SW1% SW14 NW4 sec. 21, T.3 N,,R.8 W.
(Lonoke County)

Altitude: 244 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... 12 12
Clay,red andwhite ... 48 60
Sand, yellow __. 49 109
Sand, yellow, and gravel _ 20 129
Rock, cement 2 131
Sand, coarse, gray, and gravel ________. 14 145
Sand, coarse, yellow, and gravel ________ 9 154

WELL 150

Owner: Clarence Lilly

Location: SW1; SW1 SW14 sec. 22, T.3N,, R.8 W.
(Lonoke County)

Altitude: 226 ft.

Driller: Lilly Bros.

Thickness Depth

(feet) (feet)
Quaternary deposits:
Clay, surface ... ... ... .10 10
Sand, yellow .. 70 80
Sand, blue 12 92
Sand, coarse, blue, and gravel ___________ 39 131

WELL 151

Owner: Clarence and Perry Lilly

Location: SW% SW14 SW sec. 23, T.3N.,R.8W.
(Lonoke County)

Altitude: 237 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Sand, yellow . . . 40 40
Clay, red ... - 10 50
Clay, blue ... 10 60
Clay, blue,andsand ... ... 25 85
Sand, yellow ... . 5 90
Sand, yellow, and gravel ... 46 136
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WELL 153
Owmer: Clarence Lilly

Location: NE% NE% NE sec.26,T.3N,,R.8 W.

(Lonoke County)
Altitude: 234 ft.
Driller: Lilly Bros.

WELL 158
Owner: Henry Tomlinson

Location: SW% SE%4 SW4 sec.29,T.3N.,,R.8 W.

(Lonoke County)
Altitude: 250 ft.
Driller: Lilly Bros.

Thickness Depth

(feet) (feet)
Quaternary deposits:
Clay, surface ... ... .._....10 10
Sand, yellow 50
Clay, red 55
Clay, blue 65
~ Sand, blue,and clay ... ... .. 88
Sand, blue, and gravel _. 92
Clay, blue, and gravel 100
Sand, blue 110
Sand, coarse, blue, and gravel ___________. 22 132

WELL 154
Owner: E. E. Verser

Location: NW1; SE% NW sec. 27, T.3N,,R.8 W.

(Lonoke County)
Altitude: 235 ft.
Driller: Lilly Bros.

Thickness Depth
(feet) (feet)
Quaternary deposits:
Clay, surface 10 10
Clay, red 50 60
Sand and clay, yellow ... 31 91
Clay and yellow sand streaks ... . 14 105
Sand, yellow; gravel, clay and rock at

135 ft. 30 135

WELL 155
Owner: Raymond Schaffer

Location: SW1, SW SE% sec.27,T.3N,,R.8 W.

Thickness Depth
(feet) (feet)
Quaternary deposits:
Clay, surface ... ... ... . ...10 10
Sand, yellow ... et 30 40
Clay, red . ... 15 55
Clay, blue .. 15 70
Clay, blue, and gravel ... .. 35 105
Sand, coarse, yellow, and gravel ... 20 125
Sand, dark-yellow, and gravel __.______ 19 144
WELL 161

Owner: Henry Tomlinson

Location: NE% NE%4 SE% sec.30,T.3N.,,R.8 W.

(Lonoke County)
Altitude: 249 ft.
Driller: Lilly Bros.

Thickness Depth

(feet) (feet)
Quaternary deposits:
Clay o 30 30
Clay with sand streaks ... 12 42
Sand, yellow, and water ... __. .. 4 46
Clay, red and blue 24 70
Sand, yellow 8 78
Clay, red T 85
Sand, yellow, and gravel ... ... 15 100
Sand, coarse, and gravel, yellow . 20 120
Clay, blue e 2 122
Sand, yellow, and gravel _______ . 15 137

WELL 162

(Lonoke County) Owner: Henry Tomlinson
Driller: Lilly Bros. Location: SE1 NE% NE4 sec.31,T.3N,R.8 W.
- (Lonoke County)
Thickness Depth Altitude: 247 ft.
) (feet)  (feet) Driller: Lilly Bros.

Quaternary deposits: Thickness Depth
Clay, surface 10 10 (feet) (feet)
Sand, yellow 36 46 .
Sand, pack, and water ... 2 48 Quaternary deposits:
Clay, red and blue 20 68 Clay, surface 20 20
Sand, fine, yellow 42 110 Sand, yellow 40 60
Clay, blue 2 112 Clay, red 15 75
Sand, yellow, and gravel ... 36 148 Sand, coarse, yellow, and gravel ... 83 158

WELL 157 WELL 164
Owner: F. H. Schaffer Owner: Clarence Lilly
Location: NW34 NW% SW sec.28, T.3N.,R.8 W. Location: NE%4SW1%NW14 sec.32,T.3N.,R.8 W.
(Lonoke County) (Lonoke County)

Altitude: 248 ft. Altitude: 245 ft.

Driller: Lilly Bros. Driller: Lilly Bros.

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
Quaternary deposits: Quaternary deposits:
Clay, surface 10 10 Clay and sand 35 35
Sand, yellow with clay streaks ... 45 55 Sand and water 5 40
Clay, blue 20 75 Clay, red and blue; clay rock at 66 ft... 30 70
Sand 10 85 Sand and gravel 19 89
Sand, coarse, yellow, and gravel ... 33 118 Sand, yellow, and gravel ... 21 110
Sand, blue 53 123 Sand, coarse 10 120
Sand, coarse, blue, and gravel . 30 153 Gravel 6 126




WELL 182

Owner: Rosco Glover

Location: NEUNE%4NE sec.24, T.3N,,R.9W.
(Lonoke County)

Altitude: 250 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

ClaY e 30 30

Sand, fine _.. e 50 80

Sand, coarse .. 20 100
Sand, coarse, and a little gravel;

clay at 129 £, 29 129
WELL 187

Owner: E. A. Begeman

Location: SE%SE%NEY sec. 34, T.3N,,R.9W.
(Lonoke County)

Altitude: 252 ft.

Driller: Troy Mullens

Thickness Depth
(feet) (feet)

Quaternary deposits:

Silt 20 20
Sand, fine 5 25
Clay, red and dark-brown ... 53 78
Sand and gravel ... ... 42 120
Gravel, sand, and boulders ... 10 130
Wilcox(?7) formation:
Sand, fine, gray ... .. 64 194
Clay, light-reddish-purple ... 1 195
WELL 191

Owner: R.S. Ayres

Location: NWX%NW¥%NE% sec. 34, T.3N,R. 16 W.
(Lonoke County)

Altitude: 257 ft.

Driller: Lilly Bros.

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, surface ... .. . ... 10 10
Sand, yellow 25 35
Sand, pack, vellow, and clay ... ... 5 40
Clay, red and blue __ 40 80
Sand, yellow .. 7 87
Sand, coarse, yellow, and gravel ... 29 116

WELL 195
Owner: E. W. Reed
Location: NEXANWY%NWY% sec.2,T.4N,,R.8W.
(Lonoke County)
Altitude: ?
Driller: Loyd Brainard

Thickness Depth
(feet) (feet)

Quaternary deposits:

Silt and clay, yellowish-brown . 4 4
Clay, silty, gray and reddish-brown .. 3 7
Clay, light-brownish-gray ... 1 8
Clay, red . 6 14
Clay, soft, fine sandy, red ... 1 15
Sand, very fine, red, with silt and clay 5 20
Clay, red and gray interbedded,
silty and sandy 12 32
Clay, calcareous, red ... .. 1 33
Clay, sandy, gray 1 34
Clay, silty, soft, gray, and fine sand _.. 6 40
Sand, very fine, gray, with silt and
soft clay 18 58
Sand, fine to medium _ 4 62
Sand, medium to coarse ... 8 70
WELL 201

Owner: B.R.Smith

Location: NW14SW¥%NW14 sec. 15, T.4 N, R.8 W.
(Lonoke County)

Altitude: 225 ft.

Driller: B. R. Smith

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, gray 27 27

Sand, fine to medium 23 50

Sand and gravel 6 56

Sand 29 85

Sand, coarse, and gravel . 19 104
WELL 220

Owner: E. M. Cherry

Location: SE¥% SW%SW14 sec. 28, T.4N,,R.9W.
(Lonoke County)

Altitude: 325 ft. .

Driller: Troy Mullens

Thickness Depth
(feet) (feet)

Tertiary( ?) undifferentiated deposits:

Clay, with sandy streaks ... 98 98

Sand, fine to medium . 12 110
Midway formation:

Clay, tough, dark-blue ... 88 198
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WELL 239

Owner: Frank C. Mitchell

Location: NW%NE%NW4 sec.21,T.5N.,,R.8 W.
(White County)

Altitude: 231 ft.

Driller: O. A. Moore

WELL 293

Owner: Town of Kensett

Location: NE%4SE%NWY% sec. 17, T.TN,R.6 W.
(White County)

Altitude: 224 ft.

Driller: Layne-Arkansas Co.

Thickness Depth
(feet) (feet)

Quaternary deposits:
Clay, gray 18 18
Clay, red 6 24
Clay, dark-gray 7 31
Sand, fine 42 73
Sand, medium fine 7 80

WELL 270

Owner: E. A. Durham

Location: SW4SW%NE% sec. 31, T.6 N,, R.7TW.
(White County)

Altitude: 230 ft.

Driller: Troy Mullens (log from owner)

Thickness Depth
(feet) (feet)

Quaternary deposits:

Thickness Depth
(feet) (feet)

Tertiary(?) undifferentiated deposits:

Soil and clay 32 32
Sand, fine .. 20 52
Sand and hard flint gravel 12 64
Gumbo 31 95
Rock 2 97
Sand, fine 21 118
Shale, sandy 33 161
Sand, fine, blue 14 165
Sand, medium, and lignite _______________ 52 217
WELL 301

Owner: Missouri Pacific Railroad

Location: NE{SW1SW sec. 25, T.TN,,R.TW.
(White County)

Altitude: 219 ft.

Driller: ? (log from owner)

gla}; fi ddish, with a f v v
and, very fine, reddish, with a few hick D
white gravel, gets coarser downward 23 40 T (1fceer}ce;ss (f?;?)l
Sand, coarse, red, few gravel _________ 20 60
Sand, gray, with few gravel . 5 65 Quaternary deposits:
Sand, coarse, gray, and pea gravel .. 21 86 Clay - 30 30
Midway formation: Sand, fine 20 50
Clay, tough, black, at 86 ft. Sand, coarse, pebbles and cobbles ______ 12.5 62.5
WELL 310

Owner: Missouri Pacific Railroad

Location: SEY,NW1%NW1 sec.20,T.8 N.,R.5 W.
(White County)

Altitude: 220 ft.

Driller: ? (log from owner)

Thickness Depth
(feet) (feet)

Quaternary deposits:

Clay, yellow 30 30
Sand and gravel 1 31
Atoka formation:

Rock, hard 30 61
Rock, soft, black .. 9 70
Rock, hard 70 140
Rock, soft, black 12 152
Rock, hard, with 8-inch crevice

at 193 ft. 73 225
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PLATE 1

GEOLOGIGC MAP SHOWING OCCURRENCE OF Row asw
GROUND WATER 1 | | ]

EXPLANATION

>

QUATERNARY ALLUVIUM P

Cloy, red and gray, silt, and gravel. Generolly contains basal Z
. [s4

sand and gravel. The most important aquifer in this orea; w
yields as much as 2,000 gpm fo irrigation wells. Stippled 'Z
pattern where the basal sand and gravel generally is not o
present and the unit supports only domestic wells. (<)

S

&

TERTIARY(?) UNDIFFERENTIATED DEPOSITS <
Sand, clay, and sondy clay. Clean sand locolly important for E
domestic water supplies. l’.n_J

>

[ ©

g

MIDWAY FORMATION E

Clay, dork-gray to black. Generally non-water-bearing in this orea \;_J

Shale and interbedded sandstone. Contains smoll quantities of
potabie water locally, held in joints and other fractures,
generally within 1SO feet of the surfoce. Wells commonl
yleld | to 10 gpm.

PENNSYLVANIAN

ATOKA FORMATION }
y

jayA
Strike and Dip with Angle of

o
©0
z

=

Scale in Miles

d 5

4 Bradfor3

Dip on Atoka Formation

—_

Axis of Anticline

Zo—

_‘___ —_—
Axis of Synchine
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PLATE 2

well No 191 Well 187 Well 182 well 161 well 150 Well 153 well 136 dw 1Y el 142 well 33 Well 24 Well 23 Weil 2
RS Ayres E A Begeman Rosco Glover  H Tominson Clarence Lilly  Clarence Lilly  Stewart 8 Word O ¢ tennert Joe Chambers John Perry J J Screeton  J J Screeton Pluniet Farms inc
Aititude NW, NE, Sec 34 SE,NE, Sec. 34 NE, NE, Sec 24 NE,SE, Sec 30 SW, SW, Sec 22 NE _NE, Sec 26  SW, SW, Sec 32 NE, SW, See 34 NE, SE, Sec 36 SW, NW, Sec 28 NW, SW, Sec 31 SE, SE, Sec 19 NN, NE bec3 * (F‘Q;")‘
(Feet) T3IN,RIOW T3N, R9W TIN,ROW  T3N' R8W  T3N, Rew T3N, REW T3N, RTW T3N, RTW TINRTW T3INRE6W T3N, RSW  T3N, RSW T3N, Raw 260
260 . r
A
2401 - 240
QUATERNARY
2204 . " 220
e
“Arep
DA 'L-t.'/é‘(
200+ S, . 200
... WHITE RIVER
QUATERNARY
180 80
160 DEPOSITS R R Finc
DEPOSITS
140 rac
1204 F:20
100 o0
804 EXPLANATION 30
Clay
60 4 Lso
e
Cloy and grovel WHITE
40 Fe
Sand - | i '
| L, PRALAE
LoNOvE | . 25
204 l | A F2o
Sand ond Gravel ,
CROSS SECTION A-A A
odMEANSEAQERL e ——————— e — R NN S S
Test 9 Test 4 Test. 38 Well No 201 Test 13 weil 103 weit 78 welt 36 EEREN
Altitude Doyle H C_Buckhead SW, SW, Sec 8 B R Smith NE, NE, Sec 13 J € Bel Grody Brothers Earnest Pertte NE NT, Sec 5
(Feel) NE, NW, Sec 18 SE, SW, Sec 16 TaN,RBW SW, NW, Sec IS Tan R8W NE,NE, Sec.12 SENW, Sec It SW, SE, Sec 7 Tan Ray
320+ TaN, ROW. TaN, R9W TaN, R8W TN RN TAN,REW TaN, RSN !
3004
\e,
2804
260
2404 Loag
2204 L o
\/\/— |
207 WHITE SIVER o
... QUATERNARY ! i
T MR e z
DERGSITS w e v it |
3 . RNARY *
1604 QUATE R Lo
1404 g0
DEPOSITS
1204 120
100 EXPLANATION 7/ Fiuse
CLAIBORNE (?) GROUP
80 == 80
Cloy
604 60
Clay and gravel
—
404 ~> ac
Sond. MIDWAY FORMATION
204 )
Sond ond Gravel ,
CROSS SECTION B-8
odMeawseaeve e ——— e —_—_— e — e — —— — — — — — — — MEANEALEVEL | o

CROSS SECTIONS A—A AND B-B'

SCALE IN MILES
2 3
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PLATE 3

Altitude

3007
|
28071 \
\
\
260t \

\ QUATERNARY
DEPOSITS

2401 \ I

(Fee) C Test 36

Henry Jayroe
Sec. 34
T.5N, R.OW.

TERTIARY (?)

220+ \
200 \
1801

1601

—_—

14071

Nouvwdos WoN . —

1201

1001

— —
——
—
e —

—

80T

40t

MIDWAY FORMATION

a0l

UNDIFFERENTIATED

Test 38 Well 20!
SW,SW, Sec. 8 8. R. Smith
T4N, Raw. SW,NW, Sec. I5

T.aN, R8W

|
DEPOSITS |

FORMATION

l
|
|
|
|
\
\
\
\
|
|
|

EXPLANATION

Sand

B s
Sand and Gravel

16 Test IS

Test
NE, SE, Sec24 SW,SE, Sec. .
TaN.RBW TAN.RBW.

QUATERNARY

FORMATION

DEPOSITS

Well 127 Well 129 Well 142
Earnest Bennett M.G. Young Joe Chambers
SW,NW,Sec. 23 - SW,NW,Sec.26  NE,SE,Sec.36

T3N,R7W. T3INR7TW T.3N,R.OW.

Altitude
Feet)

r 300

280

r260

r240

r220

1200

180

+160

+140

+H20

T100

r80

+60

+40

re0

Mean
Sea Level

r20

CROSS

SECTION C-C'

Scate in Miles.

3 4 5
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PLATE 4

Altitude
Feed

200t

[[o]e} 4

00T

20071

300t

400

500t

600t

7001

800t

900+

10001

Hoor

1200+

1300 T

14001

160071

1700+

WILCOX FORMATION

MIDWAY FORMATION

EXPLANATION
Electric Log

Resistivity
curve

T {ohm-meters)

Self-potential

curve
(millivolts)
Scale in Miles.
e —
0 ! 2 3 4 5

R.E.Smith
J. Screeton Well I.

- Sec.i8,T4N,R5W,

MW, Martin
Stewart Weil L
Sec.3,T.3N,, R5W.

Irene Ncm'r:d Gas Co. Irene Qilmd Gas Co. SRDIE'I\SSH‘:I':II .
Seci14, TEN REW. oo bSTen oW, Sec 21, TSN,RSW,
D
S QUATERNARY DEPOSITS
~ \\
™~ ~CLAIBORNE  GROUP
\ ~

QUATERNARY DEPOSITS

Altitude
(Feet)

r200

ri0o

Mean

—_— T —— —— —— —— ————— —— 10 Seq Level.

%

CLAIBORNE GROUP

WILCOX FORMATION

MIDWAY FORMATION

~
~
™~

UPPER CRETACEOUS ~
UNDIFFERENTIATED DEPOSITS ™~

100

r200

r300

r400

+500

+ 600

r700

1800

T1000

+1100

+1200

11300

r1400

11500

+1600

CROSS SECTION D-D'
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PLATE 5

42

B A R O

——— et

P R

REW

dsomod 39

'

R L T oL TCIREE B REN
0233

RSW

182 -~
XS]

226 .
221!

SR,

[

191

SO,

P A X

Pk chete

in Miles.

AND CROSS SEGCTIONS.
Scale

MAP SHOWING LOCATION OF WELLS, TEST HOLES,

[ L

R

REW

RTW

EXPL ANATION

° Irrigation well in Quaternory deposits.

O well in Quatemary deposits (not used for irrigation).

@ well in Tertiory (?) undifferentiated deposits.

@ Well in Atoka formation.

® Test hole.

- Oil fest.

booon

S
H
=i

&
i
'
'

HREE (IS

2o IR
Ei
7-35 |

X

B s

RB8W

ROW

RIOW

]

RIOW
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PLATE

Test 28 well 220 Test 3t Test 29 Test 34
E.M Cherry €.MCherry E.M.Cherry Mc Masser Sanders
SWSE,SE, Sec. 29 SESWSW,Sec. 28. . SW,SW,SE,Sec28. NW,NWSW, Sec. 27,
TANROW T4N,RIW. TaNROW TN ROW NW,NENW Sec 34
TANRIW.
Attitude Attitude
(Feet) (Feet)
380 380
340 E E 340
300 300
TERTIARY (?) UNDIFFERENTIATED
DEPOSITS
260t t 260
2201 ~ 220
MIDWAY (7) FORMATION
1801 —_— 180
—— MIDWAY FORMATION
e ]
140 +140
1001 100
60 CROSS SECTION E-E’ leo
Altitude
A:'F‘.":'d). (Fleel)
420 Test 31 Test 33 42C
Test 30 E.M. Cherry H. L. Mulkey
SE, SE, Sec. 2! SW, SE, Sec.28 NW, SE, Sec. 4
T4N, R.9W T. 4N, R.9W. T 3N, R.9W.
380 38C
340 340
Lo
300 13ce
260 ~— TERTIARY (?) UNDIFFERENTIATED DEPOSITS TERTIARY (?) UNDIFFERENTIATED  DEPQSITS 260
220 220
N —~
180 . 180
-
—
MIDWAY (2) 4
140 FORMATION ~—_ 140
~
100 ~ 100

EXPLANATION

Saond

CROSS SECTION F-F'

Sandy Clay S5

64
CROSS SECTIONS E-E' AND F—F'

Scale in Miles

o ] va /8 e




Well in Atoka formation.

PLATE 7

MAP SHOWING DEPTH TO WATER, AND WATER TABLE
IN QUATERNARY DEPOSITS, SPRING OF I[955.

Scale in Miles.

EXPL ANATION
30 Depth to water (teet),
160 Alfitude of water level (feetl
13 Single figure only is depth to water.

/I75J

Contours on woter fable in
Quoternary deposits (feet obove mean seg level)
Contour inferval 5 feet.

o

Well in Quaternary deposits
used for contour control.

°
Well in Terfiory (?) undifferentiated deposits.

RIOW

Zo—

' ' p H ) .
N ' ‘ : ' 1o g BT e e : ' ' LA T AT IR
Y, XTSI\ e p Wi N by | oo L [T R == L S S e RGN B I NS
) 13 = : f . H : ' : ' ! : AL R e X ahir i 4
‘ : ' ol | DA e
.

H 1
| '

=

Raw
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