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The pr inc ipal arte sian aq uifer is a sequence of
carbonate rocks that extends from the sout hern
tip of South Carol ina, across the Coasta l Plain of
Georgia, and into southeastern Alabama. It also
under lies all of Florida, where it is called the
Floridan aquifer. The aquifer consists of several
formations of Eocene to M iocene age, but in
Georg ia the most productive part of the aquifer
is the Ocala Limestone of late Eocene age.
The aqu ifer is at or near land surface in a band

20 to 60 miles w ide along its no rthwest limit.
With in this band, it ranges in th ickness from less
than 50 feet to more than 200 feet. It dips gently
southeastward to a depth of more than 600 feet
be low land surface in Glynn County, where it is
more than 500 feet thick. In the sout hwestern
part of t he State, the aquifer is about 50 to 75
feet below land surface and ranges in thickness
from about 150 to 200 feet . The aquifer is confined by clay beds in the Hawthorn .Formation
except near its northwest limit, where it is at or
near the surface and in areas where the Hawthorn Formation has been eroded away, such as
in the Va ldosta area and along the Flint and
Chattahoochee Rivers.
Water -bearing character istics of the aquifer
are chiefly the resu lt of the so lution of the car bonate rocks by ground water . Much of th is solution occurred along paths of weakness, such as
joints and faults, resulting in high effective po ros ity, a measure of the aqu ifer's void space, and
high transmissivity, a measure of t he rate at
which water can be transmitted through the
aqu ifer. In some areas, the aquifer contains cavities rang i ng from a few feet to mo re than 50 feet
high. Wells that are open to these large caverns
yield as much as 10,000 ga llons per minute. In
areas where the aq uifer is t h in, or is of lower
trans mi ss ivity, wel ls may yield 500 gallons per
minute or less. Total pumpage from the aqu ifer
in Georgia was more than 600 million gallons
per day during 1980.
This map shows the potentiometr ic surface of
the principal artesian aqu ifer in Georgia. It is
based on water- leve l and pressure measurements made in more t han BOO wel ls in Georgia
and in adjacent parts of South Carolina, Florida,
and Alabama, May 12-23, 1980.
The potentiometric surface depicts the altitude at which water wo uld have stood in tightly
cased wells open to the princi pal artesian aq uifer.
It also ind icates the ground-wat er flow reg im en
within the aquifer. Recharge, mostly from rainfall, occurs by leakag e through overlying sedi ments, and i n areas where the confining bed is
thin or absent. Recharge areas have relatively
high potentiometric surfaces . Discharge, from
pump ing or as natural seepage to streams, or
springs, for m s areas of relatively low pote ntiometr ic surface. Reg iomil flow with in the aq uifer
is from areas of high potent iom etr ic surface to
areas of low potentiometr ic surface, and the
direction of flow is perpendicular to the potent iometric contours.
Variations in aq uifer transmissivity also affect
the potentiometric surface. In parts of t he aquifer
having lower transm iss ivity, the potent iometr ic
grad ient is steep and conto urs are closely spaced .
More highly transmissive parts of the aquifer
produce a flat potentiometri c surface and con tours are spaced farther apart.
The Gulf Trough is a feature that significantly
affects the gro und-water flow and hence t he
potentiometric surface. The G ulf Trough is a
series of str u ctura l ly controlled depositiona I
basins conta i n i ng fine sediments of low
transm issiv ity. It extends from Decatur County in
the southwestern part of the State to Effing ha m
County along the Savannah River (Gelbaum,
1978). Ground-water flow·towa rd the sout heast
is impeded as it crosses the Trough, res ulting in
a very steep potentiometric grad ient.
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In much of the area northwest of the Gulf
Tro ugh , w here the aquifer is near land surface
and locally is poorly confined, t he co nfigu ra tion
of the potentiometr ic surface is controlled ch iefly
by recharge fro m ra infal l and by disc harge to
streams. Recharge generally occurs in areas of
high altitude, causi ng the potentiometric contours to bend downgradient, as in the area
between easte rn Worth and western Irwin Counties. Natura l discharge from the aq uifer occurs
to streams that have stages lower th an the
potentiometric surface in the aqu ifer and are
hydraulical ly connected to it. This discha rge
causes the potentiomet ri c conto urs to bend
upgrad ie nt. Examples of this occur along the
Chattahoochee River, the Flint River downstream
of Alba ny, and the Ocmu lgee River in Pulaski
County and between Wilcox and Dodge Counties.
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EXPLANATION

- - so-- POTENTIOM ETRI C CONTOUR-Shows alt itu de
at which water level would have stood in
tightly cased we ll s. Das hed wh ere approximately located. Contour inte rv al is 10 f eet .
Datum is National Geodetic V ert ica l Datum of

1929 .
To estimate the water level above or below land
surface in a well, subtr act the alt itude of th e
pote ntiometric surface from the altitude oft he
land su rface.
Wh ere t he altitude of the potentiometric surface
is h ig her than the altitude of the land surface,
well s pe netrating the· aqu ifer wil l f low.

In the area southeast of the Gu lf Troug h, the
transmissivity of the aquifer is h igh and th e
potent iometr ic surface is relatively flat. A poten tiomet ric high near Valdosta in the weste rn part
of this area is ca used by rec harg e of about 70
million gallons per day fro m the With lacoochee
River (Krause, 1979).
Maj or features of the potentiometric surface
are depressions ca used by heavy pu mpage from
the aquifer. The size ofthe depress ions is re lated
to t he quantity of wat er pumped, the tra nsmi ssivity of the aq uifer, and the q ua ntity of water
avai lable from recharge . In the coastal area,
pumpage at both Savannah and Doctortown is
about 75 million gallons per day, but becau se of
lower aq uifer transm iss ivity and less ava ilable
recharge, the cone of depress ion at Savannah is
muc h larger than at Doctortown. Because of
high transmiss ivity at Brunswick, pumpage of
about 105 m illion ga llons pe r day has generated
a cone of depression of about the same size as at
Doctortown . In the Doug herty Pl a in area of
southwest Georgia, pumpage of about 210 m illion gallons per day, primarily for irrigation use,
has not generated a cone of depression because
of high aquifer tra nsm iss ivity, a large amount of
recharge during pe riod s of ab un dant
precip itation, and wide distribut ion of pumpage.
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