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GEOLOGY AND GROUND-WATER RESOURCES OF
DREW COUNTY, ARKANSAS
By Frank E. Onellion

SUMMARY

More than 95 percent of the water used for all purposes in Drew County comes
from wells. Domestic supplies used in the towns and on the individual farms, industrial
supplies, and ever-increasing amounts of irrigation water will be derived in the future
as in the past from the ground-water supplies.

A study of the ground-water resources of the county was made to assist its citi-
zens in the economic development of this important resource. Specifically, this report is
intended to help all well owners, as well as those who may wish to drill wells in the fu-
ture, to determine for any given location the probable depths to water, character of the
materials that will be penetrated by the drill, mineral quality of the water, and quanti-
ties of water available.

The geological formations serve as both the storage reservoirs and the conduits
through which the ground water is slowly moving from places of natural recharge to
places of natural discharge or to wells. For this reason the geologic map, figure 1, is
an important key to the availability and character of the ground water.

In the Pleistocene and Recent alluvium (Quaternary deposits), relatively large
vields generally may be obtained from wells at depths of 80 to 200 feet. The water is
relatively hard and commonly contains considerable iron. Most of the present irrigation
wells draw water from these deposits, and they offer possibilities for much additional
development. Where Pliocene (?) deposits are sufficiently thick, small supplies of gen-
erally satisfactory water can be obtained for domestic purposes.

Throughout the area of the Jackson formation shallow wells are difficult to ob-
tain, and much of the water obtained from such wells is too highly mineralized for most
uses.

Relatively soft water, especially well suited for domestic and municipal supplies,
can be obtained from the Tertiary formations (Cockfield formation and Sparta sand)
throughout the entire county. These water-bearing beds lie below the surface beds
shown on the geologic map and at depths ranging from about 300 to 800 feet below the
land surface. The depths at which water from the Sparta and Cockfield formations can
be obtained are shown on two maps; figure 2 shows the minimum depth of occurrence of
water-bearing beds in the Cockfield formation (300 feet in some parts of the county to
600 feet in other parts), and figure 3 shows the maximum depth at which fresh water
may be obtained from the Sparta sand (1,100 feet in some parts of the county to 1,600
feet in other parts).

For a better understanding of how the water occurs in the different formations
and the relationship of the different formations to one another, readers are referred to
the cross sections in figures 4 and 5.

Irrigation wells in the deposits of Quaternary age obtain yields generally ranging
from 1,000 to 2,100 gallons per minute (gpm), and municipal wells in the Tertiary for-
mations commonly obtain yields ranging from 300 to 900 gpm. The quantities of water
to be obtained from the wells are discussed in detail in the sections on ground water
(pages 15 to 22), and the records of wells (table 1) give the characteristics of all the
larger irrigation, municipal, and industrial wells in the county, together with many of the
smaller domestic and stock wells. At the present time an average of about 15 million
gallons of water a day is used in the county, and this represents only a small part of the
total ground water available for beneficial use.

Mineral analyses of water from representative wells throughout the county and
from different formations are given in table 2. By the use of the index map showing lo-
cations of wells and the tables of well records and chemical analyses, one may determine
the probable ground-water conditions at the site of his well and the probable mineral
quality of the water to be derived from the several water-bearing formations.



INTRODUCTION

This is one of a series of reports on the
ground-water resources of Arkansas made un-
der a program of investigation by the United
States Geological Survey in cooperation with
the Arkansas Geological and Conservation Com-
mission. The investigation has been in pro-
gress since 1946 in cooperation with several State
agencies, and the areas covered by reports re-
sulting therefrom are shown in figure 6. Be-
cause ground water is an important mineral re-
source in every part of the State, the studies will
eventually cover all parts of it. The areas se-
lected for early study are those considered to be
in most critical need of the information.

The purpose of this report is to present in-
formation about the occurrence, availability,
movement, recharge, discharge, and mineral
quality of the ground water in Drew County in
such a way as to be of maximum use to its cifi-
zens in making the most economical develop-
ment of their ground-water resources and in
preventing overdevelopment.

The investigation upon which this report is
based was begun in the fall of 1953, utilizing in-
formation on public wells obtained in 1949 by
H. B. Counts and on irrigation wells obtained in
1952 by J. H. Criner. A Complete inventory of
existing irrigation, public supply, and deep do-
mestic wells and a partial inventory of shallow
domestic wells was completed during 4 weeks of
field work in 1953, 11 weeks in 1954, and 3 weeks
in 1955. The geology of the area was studied
and mapped during 6 weeks of field work in
1953, 10 weeks in 1954, and 3 weeks in 1955.
Samples of water from representative wells were
collected for chemical analysis in connection
with this field work and analyzed by the Quali-
ty of Water Branch of the U. S. Geological Sur-
vey at Fayetteville, Ark., and James W. Geurin,
District Chemist, assisted in writing the section
on quality of the ground water. The geologic
mapping was done on base maps prepared by the
State Highway Commission supplemented by
stereoscopic study of aerial photographs of part
of the area.

PREVIOUS INVESTIGATION

The only previous report on the ground-water
resources of Drew County was made by Veatch
in 1906. He pointed out at that early date that
the Cockfield formation generally is the source
of the best water for domestic use in this county
and that supplies generally could be obtained in
the Cockfield in the western part of the county
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at depths of about 300 feet and in the eastern
part at about 400 feet. He mentioned the large
quantities of water in the Quaternary sand and
gravel, although only small domestic wells were
supplied from these deposits at that time
(Veatch, 1906, pp. 119 and 120). The same re-
port includes (pp. 156-158) records of 1 well at
Blissville (Jerome), 1 at Constance, 4 at Monti-
cello, and 3 at Wilmar. So far as could be de-
termined, none of these wells are now extant,
new wells having replaced them.

ACKNOWLEDGMENTS

The writer is grateful for the cooperation
and help received from many people during this
investigation and in the preparation of this re-
port, including well owners, water-well drillers,
representatives of various Government agencies,
and others. Messrs. W. T. Martin and C. C.
Price, of the Soil Conservation Service, fur-
nished information and provided field office
space; Mr. Leroy Hunt, of Arkansas A. and M.
College, and Mr. Maxwell Hill assisted in mak-
ing pumping tests; the W. H. Fair Co. and the
Star City Water Well Co. permitted the collec-
tion of cuttings from wells they were drilling;
well logs were made available by the Layne-Ar-
kansas Co., Lilly Bros., H. S. Ragland Co., and
Hogan Etheridge.

LOCATION AND GENERAL DESCRIPTION
OF THE AREA

Drew County is a rectangular area of about
836 square miles on the Gulf Coastal Plain near
the southeastern corner of Arkansas. It has a
total range in altitude of about 305 feet; the
lowest point (105 feet) is on the Saline River
at the southwestern corner of the county, and
the highest point (410 feet) is about 13 miles
south of Monticello. Locally, the relief ranges
from 20 feet in the vicinity of Bayou Bartholo-
mew to 100 feet in the vicinity of the Monticello
Ridge.

Topographically, the county is divided into
three belts that trend in a general north-south
direction. The most prominent of these belts
is the Monticello Ridge, which occupies the west-
central part of the county. It is about 5 miles
wide at the south and about 12 miles wide at the
north and consists of a highly dissected upland.
Its position is shown on the map (fig. 1) by the
outcrop areas of the Pliocene (?) deposits. The
relatively resistant gravel beds of Pliocene (?)
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age form flat-topped surfaces at similar eleva-
tions on the ridge summits. They are similar
to gravel beds that cap Crowleys Ridge in
northeastern Arkansas, and it seems likely that
the eroded Tertiary surface with its gravel cap
was once continuous across the intervening area.

Flanking the ridge on either side are the
broad, gently to moderately undulating Pleisto-
cene terraces. East of the ridge the terraces
are 714 to 12 miles wide and rise 30 to 40 feet
(generally in a prominent escarpment) above
the river flood plains. West of the ridge the
terraces are 3 to 10 miles wide and rise 10 to 20
feet above the flood plain of the Saline River.

The flood plains of the Bayou Bartholomew
and the Saline River occupy respectively the
easternmost and westernmost parts of Drew
County. The flood plains are generally flat to
slightly undulating with numerous meander-
belt scars consisting of natural levees and ox-
bow lakes and marshes.

Drew County is drained by two southward-
flowing streams, the Bayou Bartholomew on the
east and the Saline River on the west. The
Monticello Ridge forms the divide and separates
eastward-flowing tributaries of the Bayou Bar-
tholomew and westward-flowing tributaries of
the Saline River. Both major streams are tribu-
tary to the Ouachita River, the Saline River
joining it in southern Bradley County and
Bayou Bartholomew joining it in northern
Louisiana.

CLIMATE

The climate in Drew County is characterized
by relatively mild temperatures and by usually
abundant rainfall. Winters are usually short
and mild, with occasional cold periods of a few
days duration. Summers are commonly long
and hot, maximum temperatures reaching 100°
F during July and August. Rainfall is usually
abundant, sometimes excessive, and on the av-
erage is well distributed over the year. How-
ever, in any given year a varying number of
months may receive much more or less than the
average amount of precipitation. Large defi-
ciencies or excesses as compared to the average
precipitation are especially common during the
growing season.

These and other climatic features are shown
diagrammatically in figure 7, which is based on
U. S. Weather Bureau records for Warren,
Bradley County, Ark., situated about 8 miles
west of the Drew County line. The records
for Warren were used instead of those for Mon-
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ticello because they cover a much longer period
of time and are more nearly complete.

The frost-free growing season averages 224
days, extending from about March 25 to about
November 4. However, the last spring frost has
occurred as early as February 28 and as late as
April 26 and the first autumn frost as early as
October 11 and as late as December 19. The
mean annual temperature at Warren is 63.6°F
and the mean annual precipitation is 52.91
inches.

CULTURE

According to the 1950 Federal census, the pop-
ulation of Drew County was 17,959, which was
1,872 less than the population in 1940 and rep-
resented an average density of population of
less than 22 persons per square mile. The pop-
ulation of the principal towns in 1950 was as
follows: Monticello, 4,501 ; Wilmar, 746 ; Tillar,
239; Winchester, 198; and Collins, 183.

As in other counties in southeastern Arkan-
sas, agriculture is the principal occupation in
Drew County. About 60 percent of the popula-
tion is engaged in agriculture. In 1954, 45 per-
cent of the income was obtained from growing
cotton—the chief crop. Other important crops
are rice, corn, hay, small grains, potoates, fruits,
and vegetables. Corn, small grains and other
feed crops, and vegetables are grown on nearly
all farms but mostly for local consumption.
Rice growing in Drew County began about 1947
and in 1954 accounted for 9 percent of the farm
income. Livestock enterprises including beef
cattle, dairying, hogs, goats, and sheep made up
about 16.5 percent of the farm products mar-
keted.

Approximately 75 percent of Drew County is
forested, and it is one of the major timber-pro-
ducing counties in Arkansas. In 1950, 14 lum-
ber and wood-products mills in the county
produced 24,211,000 board-feet of lumber.

Transportation lines crossing the county in-
clude two U. S. and three State highways, two
branch lines of the Missouri Pacific Railroad,
and the main line of the Ashley, Drew and
Northern Railroad (fig. 1).

Ground water is by far the most important
mineral resource of Drew County. Sand and
gravel is second in importance, large tonnages
from beds of the Pliocene (?) on Monticello
Ridge being mined chiefly for road construction.
At least one bed of clay in the Jackson forma-
tion, exposed in the west-central part of the
county, has been used as a bleaching clay. Both
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red and yellow ocher are present in the Plio-
cene (?) deposits of Monticello Ridge, but the
extent of the deposits is not known.

The manufacturing of lumber and wood prod-
ucts is the most important industry in Drew
County. However, several small and varied in-
dustries also are important to the economy of
the area, the largest of which is the Monticello
Cotton Mill—engaged in the manufacturing of
textiles, rugs, and bath mats. Other industries
include a cottonseed-oil mill, a boat factory, a
lawn-mower factory, seven cotton gins, and
three food-processing plants.

GEOLOGY AND WATER-BEARING
PROPERTIES OF THE ROCKS

Ground water occurs in and moves through
the generally small openings in the rock materi-
als, and the geological formations therefore
serve as both storage reservoirs and the conduits
through which the ground water is slowly mov-
ing from places of natural recharge to places of
natural or artificial discharge. A clear picture
of the geologic materials and their relationships
therefore is necessary to an understanding of
the occurrence and movement of the ground
water.

The following generalized section (table 3)
gives the name, age, range in thickness, and
character and water-bearing properties of the
geologic formations in Drew County in order
from oldest at the bottom to youngest at the top.
The two cross sections (figs. 4 and 5) show the
relationships of the water-bearing beds to one
another and to confining beds. The map (fig.
1) shows the distribution of the formations ex-
posed at the surface.

Recent and Pleistocene alluvial deposits man-
tle the river flood plains and terraces on both
sides of the Monticello Ridge to a maximum
depth of about 175 feet. The ridge is capped by
Pliocene (?) deposits, and along its flanks the
Jackson formation of late Eocene age crops out
or is covered by a thin veneer of older terrace
and colluvial material. Older deposits of Paleo-
zoic, Mesozoic, and Tertiary age underlie these
materials but are not exposed within the county.

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

ROCKS OF PALEOZOIC AND
MESOZOIC AGE

Very little is known of the rocks of Paleozoic
age in Drew County. However, their general
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character may be inferred from studies of the
outcrop area in the Interior Highlands of north-
western Arkansas, where they consist of well in-
durated and deformed shale, sandstone, and
limestone beds that range in age from Cambrian
to Pennsylvanian. No rocks of Permian age are
known to crop out in Arkansas, but they are be-
lieved to be present beneath part of the Gulf
Coastal Plain (Spooner, 1935, p. 20). The rocks
of Paleozoic age are considered the basement
complex of the Gulf Coastal Plain; and their
eroded surface, upon which younger sediments
were deposited, slopes steeply southeastward
from their area of outcrop towards the axis of
the Mississippi Valley embayment.

The depth of the basement complex in Drew
County is not definitely known, for as yet it has
not been determined whether the red beds and
igneous rocks encountered by deep oil-test wells
in the area are of Paleozoic or Mesozoic age.
These rocks have been encountered at depths of
about 4,000 feet below the surface in the north-
western part of the county, about 4,600 feet in
the northeastern part, and about 3,560 feet in the
southeastern part. Rocks more certainly of
Paleozoic age were encountered in the deepest
well drilled in Drew County at about 6,010 feet
below the surface. Fisk (1941, p. 60, fig. 61)
postulated the depth of the basement complex
at about 5,500 feet in the northern part of the
county and about 8,300 feet in the southern
part. He based his figures largely upon the
projection of the known slope of the Paleozoic
surface further north.

According to Imlay (1949, pp. 2 and 3), rocks
of Jurassic age do not crop out in the Gulf
Coastal Plain but underlie younger deposits of
Cretaceous age in southern Arkansas, Northern
Louisiana, eastern Texas, and west-central Mis-
sissippi. In Arkansas they consist of conglom-
erate, sandstone, red beds, reef limestone, anhy-
drite, and salt.

Spooner (1935, pp. 327 and 328) stated that
the Travis Peak formation of the Trinity group
of Early Cretaceous age is present in the south-
western part of Drew County, and he estimated
its maximum thickness as not less than 800 feet.
It is doubtful that other formations of Early
Cretaceous age are present in this area.

Rocks of Upper Cretaceous Gulf series crop
out over a wide area in southwestern Arkansas,
and they have been traced into the subsurface
of the Gulf Coastal Plain where they are pene-
trated by many oil-test wells. Based on data
obtained from electric logs and drillers’ logs of
oil-test wells drilled in Drew County, deposits
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of Saratoga, Nacatoch, and Arkadelphia age
are present and consist of sand, calcareous
sandstone, chalk, shale, and marl. They lie
from about 3,025 feet below the land surface in
the southeastern part of the county to about
3,650 feet in the northeastern part and, accord-
ing to Spooner (1935, p. 328), they range in
thickness from 300 feet in the southeastern
corner to 800 feet in the northern part of the
county.

The rocks of Paleozoic and Mesozoic age pene-
trated by oil-test wells in Drew County have
been well indurated and generally are fine
grained; and it is doubtful, therefore, if much
water could be obtained from them. Further-
more, the water in these deposits may be too
mineralized for most uses.

ROCKS OF CENOZOIC AGE

The surface of the Gulf Coastal Plain of Ar-
kansas is mantled entirely by rocks of Cenozoic
age, except for rocks of Cretaceous age which are
exposed in a relatively small area in southwest-
ern Arkansas and in tiny patches in Independ-
ence and Lawrence Counties. The rocks of Ceno-
zoic age consist of Paleocene, Eocene, Miocene,
and Pliocene (?) deposits of Tertiary age and
Pleistocene and Recent deposits of Quaternary
age. Information from well records of oil tests
indicates that formations of Paleocene and Eo-
cene age are present in the subsurface of Drew
County. Exposed at the surface are the Jackson
formation of Eocene age, Pliocene (?) deposits,
and Pleistocene and Recent alluvial deposits.

The Tertiary rocks consist of poorly consoli-
dated sand, sandy clay, clay, and marl, in part
glauconitic and containing thin beds and lenses
of marine limestone and chalk; and nonmarine
beds of sand, sandy clay, and clay, in part ligni-
tic and carbonaceous. The Pliocene (?) depos-
its consist of fluvial sand, sand and gravel, fri-
able sandstone, siltstone, and shale. The depos-
its of Pleistocene and Recent age consist of flu-
vial clay, sand, and gravel. Data based on well
records of oil tests in Drew County indicate that
the rocks of Cenozoic age are about 2,860 to
3,700 feet thick.

All the ground water thus far developed in
Drew County and all or most of the potential
fresh ground water occurs in the upper third of
the Cenozoic deposits. For this reason the rocks
of Cenozoic age are described in greater detail.

Structure of the Rocks of Cenozoic Age

Drew County lies on the southwestern flank
of the Desha basin and on the northeastern
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flank of the Monroe uplift, structural features
resulting from Cretaceous and Tertiary di-
astrophism. Consequently, the Tertiary for-
mations in Drew County dip to the north and
northeast, and some of them tend to thicken
downdip toward the center of the basin. No ev-
idence has been found to indicate that the Plio-
cene (?) deposits have been deformed. In addi-
tion to the general dip of the beds to the north-
east, there is some indication that local sharp
folds or faults are present. An example in the
northwestern part of the county is to be seen
between the Sigman No. 1 and T. C. Deal No.
1 wells on the cross section, figure 5.

Midway Formation

The Midway formation is the oldest Tertiary
formation in the area. Although it is transi-
tional with both the underlying marine Creta-
ceous deposits and the overlying continental
Wilcox formation, its general stratigraphic po-
sition and approximate boundaries are among
the most easily recognized of the subsurface
formations in most well logs and electric logs.
According to Spooner (1935, p. 117) the upper
few feet consists of sandy clay that is similar in
lithology to the overlying beds of the Wilcox
formation. For convenience in this report, the
top of the Midway has been placed at the base
of the lowest well-developed resistivity kick in
the electric logs of the Wilcox formation.

In Drew County the Midway formation is
about 475 to 665 feet thick, increasing in thick-
ness from southwest to northeast. It lies at
depths of about 2,205 feet below the surface in
the southwestern part of the county and at about
3,020 feet in the northeastern part. It consists
of gray to dark-gray clay, calcareous clay, and
limestone in the lower part, and blue and black
carbonaceous clay in the upper part; and it con-
tains stringers of sand and limestone near the
middle. The upper beds consist of sediments
similar to those that accumulate in large swamps
formed by oscillations between land and shal-
low sea conditions.

The materials of the Midway formation gen-
erally are relatively impermeable and likely con-
tain only small quantities of brackish to salty
water.

Wilcox Formation

The Wilcox formation (Sabine formation of
Veatch, 1906) includes most of the nonmarine
beds lying between the Midway and Cane River
formations, both of which are largely marine.
Its contacts with both the underlying Midway



and overlying Cane River are gradational. It
ranges in thickness from about 710 feet in the
southwestern part of the county to about 870
feet in the northwestern part and about 1,140
feet in the northeastern part. It is encountered
at about 1,495 feet below the surface in the
southwestern part of the county and at about
1,960 feet in the northeastern part.

The extreme lenticularity of the beds and the
lithology of the sediments suggest deltaic depo-
sition of the Wilcox formation in Drew County.
The materials are chiefly fine- to medium-
grained sand and sandy clay, in part lignitic,
and carbonaceous clay and lignite containing a
few beds of calcareous sand or clay. Beds of
fine sand and clay are interbedded throughout
the formation, but only in the basal and upper
part are massive sand beds common. Sand beds
up to 200 feet thick have been reported in some
wells. The chocolate-brown color of many of
the sandy and carbonaceous beds is distinctive,
although gray to black beds also are common.

Some of the sand beds of the Wilcox are im-
portant aquifers in other parts of Arkansas, but
no well in Drew County is known to obtain wa-
ter from this formation. Furthermore, the
available electric logs indicate that the water
contained in the sand beds of this formation in
Drew County is probably too saline for most
uses.

Claiborne Group

The youngest rocks that underlie all of Drew
County belong to the Claiborne group. Fresh
and relatively soft water can be obtained from
one oy more of the formations of this group ev-
erywhere in the county and, therefore, they are
important ground-water reservoirs in this area.

The rocks of the Claiborne group range in
thickness from about 1,171 feet in the south-
western part of the county to about 1,678 feet
in the north-central part. They lie at depths of
about 100 to 380 feet below the surface. The
group generally is divided into four formations
as follows, beginning with the oldest: Cane
River formation, mostly marine; Sparta sand,
- mostly nonmarine; Cook Mountain formation,
mostly marine; and Cockfield formation, most-
ly nonmarine. In the absence of paleontologic
data, the boundaries of these formations in Drew
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