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feet per mile generally to the southwest away from the outcrop area (see In the outcrop area of the Cockfield, the potentiometric surface is Sirvey Recen-Resourcel Thventipatiom oy O 1 dhest " O H
map) A In addltlon to the nomal belt Of Outc—rop 5 the fomation iS Boswell, E. H., Thomson, F. H., and Shattles, D. E., 1970, Water for industrial

exposed in a small area over the Jackson Dome structure at Jackson.

The

Cockfield Formation increases in thickness from a feather edge in the

outcrop area to about 600 feet in Warren and Washington Counties.

Sand

layers that form the Cockfield aquifer commonly make up about 50 percent

of the thickness of the Cockfield Formation.
and more geologic detail are given in Spiers (1977).

A structure contour map
Primary recharge

to the aquifer is from precipitation in the outcrop areas. Mineraliza-
tion of the water increases downdip.
(less than 1,000 milligrams per liter of dissolved solids) commonly is
50 to 70 miles southwest of the outcrop area, but freshwater extends
less than 15 miles from the outcrop area at the Mississippi-Alabama
state line,

or out of the Cockfield aquifer.

(See area west of subcrop on map.)

the Sparta aquifer system below.

The downdip limit of freshwater

Thick clay layers normally retard vertical movement of water into

The Yazoo Clay, which lies above the
Cockfield, is commonly several hundred feet thick south of Yazoo and
Madison Counties. Also, a significant thickness of Yazoo Clay overlies
the Cockfield aquifer and separates it from the Mississippi River Valley
alluvial aquifer in Washington County and southwestern Bolivar County.
In areas where the alluvial aquifer
is not separated from the Cockfield aquifer by a clay layer the water
levels in the two aquifers are about equal.

The Cook Mountain Formation separates the Cockfield aquifer from

The Cook Mountain south of Yazoo

County consists of about 170 feet of predominantly clayey material, but
northward the formation is sandier and may not effectively prevent flow
between the two aquifers.

Depths of wells completed in the Cockfield aquifer range from less

than 100 feet in the outcrop area to about 1,300 feet near the downdip

limit of freshwater.

Properly designed and constructed wells commonly
produce about 300 gallons per minute; however, some wells in the Green-

ville area produce about 1,500 gallons per minute. The Cockfield is an

important source or potential source of water in about 30 percent of
Mississippi. ‘

strongly affected by topography, drainage of the aquifer by streams, and
The potentiometric surface slopes generally
to the west away from the outcrop area and is strongly influenced by

recharge from precipitation.

large groundwater withdrawals in the Jackson and Greenville areas.

In the small outcrop area of the Cockfield over the Jackson Dome at

Counties, Mississippi:
Bulletin, 62 p.

northwestern Mississippi:
424 p.

development in Clarke, Jasper, Newton, Lauderdale, Scott, and Smith
Mississippi Research and Development Center

Brown, G. F., 1947, Geology and artesian water of the alluvial plain in
Mississippi Geological Survey Bulletin 65,

Dalsin, G. J., 1978, Water for industrial and agricultural development in

Jackson there is good recharge potential from precipitation and from the

Pearl River.

gallons per day (Spiers, 1977).

There is little pumpage from the small outcrop area at
Jackson, but in the larger metropolitan area pumpage is about 5 million
This pumpage has caused significant

depression and distortion of the potentiometric surface in the area

around Jackson.

Pumpage of about 16 million gallons per day from the Cockfield

aquifer in the Greenville area has caused a 60-foot depression in the

and Tunica Counties, Mississippi:
Center Bulletin, 87 p.

Bolivar, Carroll, Leflore, Sunflower, and Tallahatchie Counties, Mississippi:
Mississippi Research and Development Center Bulletin, 67 p.

Dalsin, G. J., and Bettandorff, J. M., 1976, Water for industrial and agri-
cultural development in Coahoma, DeSoto, Panola, Quitman, Tate,
Mississippi Research and Development

Harvey, E. J., Callahan, J. A., and Wasson, B. E., 1964, Ground-water resources
of Hinds, Madison, and Rankin Counties, Mississippi: Mississippi Board

of Water Commissioners Bulletin 64-1, 38 p.

Payne, J. N., 1970, Geohydrologic significance of lithofacies of the Cockfield

Formation of Louisiana and Mississippi and of the Yegua Formation of

Texas:

.
Shows, T. N., Broussard, W. L.,

Counties, Mississippi:

and Humphreys, C. P., Jr.,
industrial development in Forrest,

U. S. Geological Survey Professional Paper 569-B, 14 p.

1966, Water for
Greene, Jones, Perry, and Wayne

Mississippi Research and Development Center

1980a, Potentiometric map of the Eutaw-McShan aquifer in northeastern
Mississippi, September, October, and November 1978:

U. S. Geological

Survey Water-Resources Investigations Map 79-1584, 1 sheet.

1980b, Potentiometric map of the Ripley aquifer in northeastern

Mississippi, October and November 1978:

U. S. Geological Survey

Water—Resources Investigations Map 79-1585, 1 sheet.

1980c, Potentiometric map of the Gordo aquifer in northeastern

Mississippi, September, October, and November 1978:

U. S. Geological

Survey Water-Resources Investigations Map 79-1586, 1 sheet.

1980d, Potentiometric map of the Coffee Sand aquifer in northeastern

Mississippi, October and November 1978:

U. S. Geological Survey

Water—Resources Investigations Map 79-1587, 1 sheet.

1980e, Potentiometric map of the lower Wilcox aquifer in Mississippi,
fiall 1979z
Map 80-597, 1 sheet.

U. S. Geological Survey Water-Resources Investigations

S

U. S. Geological Survey Water—Resources

1980f, Potentiometric map of the Meridian-upper Wilcox aquifer in
Mississippi, fall 1979:

Investigations Map 80-590, 1 sheet.

1980g, Potentiometric map of the Winona-Tallahatta aquifer in

northwestern Mississippi, fall 1979:

U. S. Geological Survey Water—

Resources Investigations Map 80-598, 1 sheet.

1980h, Water-level map of the Mississippi Delta alluvium in north-

western Mississippi, September 1980:

potentiometric surface in Greenville.

In this area, the Cockfield

aquifer is separated from the Mississippi River Valley alluvial aquifer

by the Yazoo Clay, and the water level in the Cockfield is as much as 90
feet lower than that in the alluvium.

In much of the Mississippi River

alluvial plain in Northwestern Mississippi the Cockfield subcrops under

the alluvial aquifer (see map) ,

and therefore, in this area, the poten-

tiometric surfaces of the two aquifers have much the same shape and

altitude.

(See Wasson, 1980h, for alluvial potentiometric map.)

Whereas water levels in or near the outcrop of the Cockfield aqui-
fer have shown little long-term change, heavy withdrawals have caused
long-term water-level declines of 1 to 2 feet per year in much of the
confined part of the aquifer (see hydrographs). Water-level declines of
2 feet per year have occurred in much of the area surrounding Jackson.
Some of these hydrographs also show effects of variable pumpage in
nearby wells. Potentiometric maps of large parts of the Cockfield aqui-
fer have been made by Brown (1947), Harvey and others (1964), and Spiers

and Dalsin (1979).

Bulletin, 72 p.

Spiers, C. A., 1977, The Cockfield aquifer in Mississippi: Jackson, Mississippi,
U. S. Geological Survey Water-Resources Investigations 77-17, map.

Spiers, C. A., and Dalsin, G. J., 1979, Water for municipal and industrial
development in Hinds, Madison, and Rankin Counties, Mississippi:
Mississippi Research and Development Center Bulletin, 78 p.
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Mississippi Department of Natural

Resources, Bureau of Land and Water Resources, Water Resources Map 80-1,
1 sheet.

1981

Other reports containing information on the geohydrology of the Cock-
field aquifer and nine other potentiometric maps in this series are
included in the selected references.
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