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INTRODUCTION 

•\ 

As part of a program to document and evaluate the 
potentiometric surface (water level) of the major aquifers in 
Mississippi, the U.S. Geological Survey, in cooperation with 
the Mississippi Department of Environmental Quality, Office 
of Land and Water Resources, measures water levels in wells 
statewide at about 5-year intervals. This report, the third in a 
series of reports for the Meridian-upper Wilcox aquifer, 
includes a potentiometric-surface map (fig. 1) based on water­
level data collected in 100 wells in 28 counties during October 
through December 1988, and hydrographs of water levels in 
selected observation wells completed in the aquifer (fig. 2). 
Additional counties are included in the study ar~a to show the 
downdip limits of freshwater and the approximate downdip 
limit of the outcrop area. Previously published patentiometric­
surface maps of the aquifer were based on water-level 
measurements made in the fall of 1979 (Wasson, 1980) and in 
the fall of 1983 (Darden, 1986). 

HYDROGEOLOGY 

The Meridian Sand Member of the Tallahatta Formation 
and the Bashi Formation of the Wilcox Group of Eocene age 
comprise the Meridian-upper Wilcox aquifer in Mississippi. 
The aquifer consists primarily of interconnected, irregular beds 
of clay and sand. Beds of clay are common at the top and bottom 
of the Meridian-upper Wilcox aquifer and partially impede 
vertical movement of water into or out of the aquifer (Wasson, 
1980). The beds of sand in the Meridian-upper Wilcox aquifer 
are present as discontinuous units throughout the aquifer. The 
Meridian-upper Wilcox aquifer is overlain by the Winona­
Tallahatta aquifer and underlain by the middle and lower 
Wilcox aquifers. The Meridian-upper Wilcox aquifer crops out 
in a hilly area in northern and east-central Mississippi. The 
eastern edge of the outcrop area is not well defined and is not 
shown on the map (fig. 1). The primary source of recharge to 
the aquifer is precipitation on the outcrop area. The general 
direction of ground-water flow is from the outcrop area to the 
west and southwest. A detailed description of the 
hydrogeology of the Meridian-upper Wilcox aquifer is given by 
Boswell (1976). 

WATER USE 

The Meridian-upper Wilcox aquifer is a source of 
freshwater for many public water supplies and industrial 
supplies in northwestern and central Mississippi. Water-use 
data for the Meridian-upper Wilcox aquifer were estimated for 
1985 as part of the National Water Use Information Program of 
the U.S. Geological Survey. Total withdrawal of freshwater 
from the aquifer in Mississippi during 1985 was about 40 million 
gallons per day (P.M. Johnson, U.S. Geological Survey, oral 
commun., 1993). The largest withdrawal from a single user in 
1985 was about 5 million gallons per day at Greenwood in 
Leflore County. 

WATER LEVELS 

Water levels in the Meridian-upper Wilcox aquifer (fig. 1) 
generally decrease from the outcrop in the eastern part of the 
study area downgradient toward the west and southwest in the 
direction of regional ground-water flow. In the confined part of 
the aquifer, the configuration of the potentiometric surface is 
defined by differences in the hydraulic conductivity of the 
aquifer, by natural discharge to overlying aquifers, and by 
pumpage for public and industrial supplies. In the outcrop area, 
the potentiometric surface is defined by recharge from 
precipitation, discharge to local streams, and withdrawals for 
public and industrial supplies. 

The potentiometric surface shown on the accompanying map 
(fig. 1) represents the altitude of water levels during October 
through December 1988 in 100 wells completed in the Meridian­
upper Wilcox aquifer. The largest cone of depression is centered 
in parts of Bolivar, Leflore, and Sunflower Counties; smaller 
cones are present in areas of large ground-water withdrawals in 
parts of Leake and Yazoo Counties. 

From 1979 to 1988, large water-level declines of at least 
20 feet occurred in the Meridian-upper Wilcox aquifer in 
Attala, Clarke, Holmes, Humphreys, Newton, Scott, Sharkey, 
Sunflower, and Yazoo Counties (table 1). Although water 
levels have declined in the study area, notable recoveries 
(water-level increases following declines) of 20 feet or more 
have resulted from the redistribution of pumping in Clarke 
County near Quitman and Yalobusha County near Oakland. 
Areas where water-level changes were small or unchanged 
generally are close to the base of the Meridian Sand Member of 
the Tallahatta Formation and in downdip areas of the 
Meridian-upper Wilcox aquifer. Water-level changes 
measured in 82 observation wells during 1979-88 declined about 
1 foot per year on the average. 

HYDROGRAPHS 

Long-term water-level trends in the Meridian-upper 
Wilcox aquifer are shown in the hydrographs in figure 2. The 
trend in water levels in most wells completed in the aquifer was 
downward; some annual and SC!asonal variations occurred as a 
result of well location, variations in precipitation, pumpage, 
and recharge. 

• The trend in water levels for well H113 near the 
outcrop area in Grenada County is slightly upward; 
overall, the water level rose about 2 feet during 1979-
88. 

• The trend in water levels for well L1 in Leake County 
shows a general downward trend; overall the water 
level declined about 15 feet during 1979-88. 

• The trend in water levels for well L39 in Scott County 
shows a gt?neral downward trend; overall the water 
level declined about 26 feet during 1979-88. 
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ADDITIONAL INFORMATION 

Data describing the individual wells used in this study may be obiained from the following: 

Director 
Mississippi Department of Environmental Quality 
Office of Land and Water Resources 
P.O. Box 10631 
Jackson, Mississippi 39209 

Copies of this report can be purchased from: 

U.S. Geological ·Survey 
Earth Science Information Center 
Open-File Reports Section 
Box 25286, MS 517, Federal Center 
Denver, Colorado 80225 
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Figure 1.--Potentiometric surface of the Meridian-upper Wilcox aquifer, October through December 1988. 
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POTENTIOMETRIC CONTOUR--Shows altitude at which water level would 
have stood in tightly cased wells. Dashed where approximately located. 
Hachures indicate depression. Contour interval 20 feet. Datum is sea 
level 

OBSERVATION WELL--Upper number is well number, which is alpha-numerical 
by county. Lower number is altitude of water surface, in feet 

OBSERVATION WELL FOR WHICH HYDROGRAPH IS SHOWN--Upper number 
is well number, which is alpha-numerical by county. Lower number is altitude 
of water surface, in feet 

,, 
, ' 

LOCATION MAP 

0 

10 

20 

30 

40 

50 

60 

.. ---- · -----------4._,·-----' ',,,_. 

iE R 

-------. 

' I 
I 

DA LE: I _, 

. 

a..• 
g,, I .:r: 
Cl),~ 
Ct.) I c:( 

fij I CD 
·ti) I < 

~/~ 
,c I 

- ---+ - ,-- -, 

' l 
I 
' I 
' ' 
I 
' ' 
I 

32° 

w 
~ 
w_ 
a: 
:, 
(/) 

0 
z 
::i 

~ 
w 
[lJ 

f­
w 
w 
w_ 

z 
_j 
w 
> w ..., 
a: 
w 
f-

~ 

0 

10 

20 

30 

40 

50 

60 

180 

190 

200 

210 

220 

230 

240 

WELL H113 -· GRENADA COUNTY 

------ ------

0 ... 
"' 

' 
' -. -- -

WELL L1 -- LEAKECOUNTY 

' 

WELL L39 -- SCOTT COUNTY 

' ' ' ' 

0 
ro 
"' 

' ' 

-- -- ----- -- - .. 
' --,, 

Figure 2.--Water levels in selected observation wells completed 
in the Meridian-upper Wilcox aquifer, 1970-88. 

Table 1.--:Water~level changes for wells completed in the Meridian-upper Wilcox aquifer 
[-, 1nsuffiaentdata to compute value; negative value indicates a decrease in water level) 
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