U.S. DEPARTMENT OF THE INTERIOR

related to pesticide or fertilizer use, industrial activ-
ity, landfills, or livestock operations. The Arkansas
Soil and Water Conservation Commission, in coop-
eration with the U.S. Environmental Protection
Agency, began a study in 1990 to locate areas in

tional lithologies; clays and silts overlie coarse
sands and gravels forming a fining upward
sequence (Ackerman, 1989). These two lithologies
are used as a basis for subdividing the alluvium into
the basal alluvial aquifer and the overlying confining

Ground water problems in Arkansas: U.S. Geologi-
cal Survey Water-Resources Investigations Report
85-4010, 24 p.

Cushing, E.M., Boswell, E.H., and Hosman, R.L., 1964,

Prepared in cooperation with the

Arkansas where the ground-water flow system is unit. More detailed descriptions of hydrogeology of General geology of the Mississippi embayment: U.S. ! LOCATION OF STUDY AREA
susceptible to contamination by surface contami- the alluvium in eastern Arkansas are discussed by Geological Survey Professional Paper 448-B, 28 p.

nants. As a part of that effort, the U.S. Geological Ackerman (1989), Broom and Lyford (1981), Fisk

Survey, in cooperation with the Arkansas Soil and (1944; 1947), and Krinitzsky and Wire (1964). Engler, Kyle, Thompson, D.G., and Kazmann, R.G., EXPLANATION

Water Conservation Commission, began in 1990 to
map the thickness of the clay confining unit overly-
ing the alluvial aquifer in eastern Arkansas.

The vertical hydraulic conductivity of the overly-
ing Mississippi River Valley confining unit, herein
referred to as the confining unit, is very low. The
confining unit, therefore, impedes the flow of water
and the possible transport of contaminants from
potential surface sources to the alluvial aquifer.

THICKNESS OF THE MISSISSIPPI RIVER
VALLEY CONFINING UNIT

Where the confining unit is present, it ranges in
thickness from near 0 feet in many locations in the
study area to 140 feet in northeastern Greene
County and can vary substantially over short dis-

1945, Ground-water supplies for rice irrigation in the
Grand Prairie region, Arkansas: Arkansas University
Agricultural Experiment Stations Bulletin 457.

Fenneman, N.M., 1938, Physiography of the eastern
United States: New York and London, McGraw Hill
Book Co., 714 p.

Fisk, H.N., 1944, Geological investigation of the alluvial
valley of the lower Mississippi River: U.S. Depart-
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Recharge to the alluvial aquifer as well as its sus- tions in the study area. Areas where the confining [r)nent of thie' Army, Mississippt River Commissian, 78 - , Hosman and Weiss, 1988

ceptibility to potential contamination are greatest unit is less than 10 feet thick are found in all 27 : COASTAL PLAIN | CHICOT

where the overlying confining unit is thin or absent.
Purpose and Scope

This report depicts the thickness of the confining
unit overlying the alluvial aquifer in eastern Arkan-
sas through the use of maps and geologic sections.
The information presented here can be used by
State and Federal water-management agencies to
describe the ground-water flow system, delineate
areas of high recharge, and determine areas where
the ground water is vuinerable to contamination
from potential surface sources.

The study area includes all or parts of 27 coun-
ties in eastern Arkansas that are underlain by the
alluvial aquifer and its overlying confining unit. The
study area coincides with the Mississippi Alluvial
Plain and is bounded on the north by the Missouri
State line, on the south by the Louisiana State line,
on the east by the Mississippi River, on the south-
west by the West Gulf Coastal Plain, and on the
northwest by the Interior Highlands.

Data Collection and Map Construction

Thickness of the confining unit was determined
by analyzing driller’s logs from more than 6,500

counties that are underlain by the alluvial aquifer
and its confining unit. Because the alluvium was
deposited by braided stream, meander belt, or
backswamp depositional processes (Fisk, 1944;
Krinitzsky and Wire, 1964), trends in the thickness
of the confining unit tend to parallel major stream
channels. The Grand Prairie, for example, is
bounded on two sides by rivers and the confining
unit in that area is relatively thick. The largest area
where the confining unit is absent tends to follow the
St. Francis River from northeastern Craighead
County south into Poinsett County.

Although general trends in the thickness of the
confining unit are apparent, confining unit thickness
has great spatial variability. Locally, the confining
unit may be thin or absent within an area where the
unit generally is thick or, conversely, the confining
unit may be relatively thick at a site within an area
where the unit generally is thin or absent.

An apparent relation exists between thickness of
the confining unit and spatial variability in thickness.
In areas where the thickness of the confining unit is
40 feet or less, such as in Clay, eastern Craighead,
northwestern Mississippi, and Woodruff Counties,
thickness of the unit tends to be more uniform than
in areas where the thickness of the unit generally

1947, Fine-grained alluvial deposits and their
effects on Mississippi River activity: U.S. Army
Corps of Engineers, Waterways Experiment Station,
82 p.

Fitzpatrick, D.J., 1990, A preliminary assessment of the
potential for artificial recharge in eastern Arkansas:
U.S. Geological Survey Water-Resources Investiga-
tions Report 90-4123, 32 p.

Haley, B.R., 1976, Geologic map of Arkansas: U.S. Geo-
logical Survey.

Hosman, R.L., 1969, Geohydrology of the Coastal Plain
aquifers of Arkansas: U.S. Geological Survey Hydro-
logic Investigations Atlas HA-309, 1 sheet.

Hosman, R.L,, Long, A.T., Lambert, T.W., and others,
1968, Tertiary aquifers in the Mississippi embay-
ment, with discussions of Quality of the Water by
H.G. Jeffery: U.S. Geological Survey Professional
Paper 448-D, 29 p.

Hosman, R.L., and Weiss, J.S., 1988, Geohydrologic
units of the Mississippi embayment and Texas
coastal uplands aquifer systems, south-central
United States: U.S. Geological Survey Open-File
Report 88-316, 29 p.
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well (%nst,ucﬁon'égmmmee Each driller’s log At some sites the confining unit is very thick alluvium of the lower Mississippi Valley (upper and EXPLANATION

contains data on well location, altitude of land sur-
face, depths of lithologic contacts (boundaries

compared to its thickness in the immediate sur-
rounding area. These thick lenses of the confining
unit are referred to as “clay plugs.” The clay plugs

central areas): U.S. Army Corps of Engineers,
Waterways Experiment Station, TR 3-658, v. 1 and 2,
400 p.
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between clay beds, sand beds, and deposits of Ter- - : e ,
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range, section, quarter section, quarter-quarter sec- locally thick confining unit shown on maps in this resources--Lower Mississippi region: U.S. Geologi-
tion, quarter-quarter-quarter section, latitude, longi- report. cal Survey Professional Paper 813-N, 41 p.
tude, name of driller, well depth, altitude of land The thickness of the confining unit with respect
surface, thickness of the confining unit, thickness of to land-surface altitude and thickness of the alluvial Westerfield, P.W., and Baxter, C.R., 1990, Ground-water
the alluvial aquifer, depth to the bottom of the allu- aquifer is shown in six geohydroiégfc sections. levels in the alluvial aquifer in eastern Arkansas,
vial aquifer, altitude of the top of the alluvial aquifer, Deposition of the confining unit onto the coarser 1989: U.S. Geological Sutvey Open-File Report 90-
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longitude data were used to plot data points using
the same map projection as that used for Arkansas
State base maps. Confining unit thickness values
for each data point were then used by the GIS to
create a three-dimensional matrix that represented
the thickness of the confining unit in eastern Arkan-
sas. This matrix was smoothed slightly so that a
contour coverage could be plotted to a scale of CONVERSION FACTORS AND VERTICAL DATUM
1:250,000. A contouring program was then used to
contour the matrix. Multiply By To obtain > MISSOURI
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GEOLOGIC DESCRIPTION

Eastern Arkansas contains a regional lowland
called the Mississippi Alluvial Plain (Fenneman,
1938), herein referred to as the alluvial plain. The
alluvial plain is about 90 miles wide and lies in a
large structural trough called the Mississippi embay-
ment, herein referred to as the embayment. The
embayment extends 600 miles from the southern tip
of lllinois to the Louisiana coast and increases in
width to the south (Ackerman, 1989). Geologic
units of Tertiary age and older dip toward the axis of
the Mississippi embayment with a southward com-
ponent of dip following the plunge of the axis (Hos-
man and others, 1968).

Rising above the alluvial plain in northeastern
Arkansas is a north-south trending feature called
Crowleys Ridge. Crowleys Ridge rises 100 to 250
feet above the surrounding alluvial plain and is 3 to
10 miles wide and 150 miles in length. This ridge is
an erosional remnant of deposits of Tertiary age
and older, capped by Quaternary deposits, that is a

barrier to lateral ground-water flow in the alluvial Ve G- ) I
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For additional information write to:

U.S. Geological Survey
2301 Federal Building

700 West Capitol Avenue
Little Rock, Arkansas 72201

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD
of 1929)--A geodetic datum derived from a general adjustment of the first-order level nets of the
United States and Canada, formerly called Sea Level Datum of 1929.

For purchase write to:

U.S. Geological Survey

Books and Open-File Reports Section
Federal Center

Box 25425

Denver, Colorado 80225

NI,

77

&5

st S SO - o R
s e

...

,

L
=’
[ s //

) Luxorg-—-=" -~

RN g -
Y

)i
I. {
i
L
O T
Ny
N\
AAAAA 0) / i ¥ '/ /1/1! '/,
LA < -
4/ Joimer~-
. | m 44 Pa
% B ’
f‘}@hof‘f ne t
o 'SDilwengﬁ\» "Q{z’) L/
\’ 20 Q

B i "R,
-r FD ¥ g
! 1
»w i
A
5 i

N/ /

5 8 , T
TR

S

Base from U.S. Geological Survey
State base map, 1967

o~ Poarleim it

THICKNESS OF THE MISSISSIPPI RIVER VALLEY CONFINING UNIT, EASTERN ARKANSAS

By
Gerard J. Gonthier and Gary L. Mahon
1993



