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RECONNAISSANCE OF THE GROUND WATER
AND GEOLOGY OF
THOMAS COUNTY, GEORGIA

C. W. Sever

ABSTRACT

This report briefly describes the geology and
the availability and chemical quality of ground
water in the upper Eocene to Recent aquifers of
Thomas County, Ga. The Tallahatta Formation
and the lower part of the Lisbon Formation, of
middle Eocene age, contain saline water, the over-
lying formations all contain fresh water.

The Ocala Limestone of late Eocene age and
the Suwannee Limestone of Oligocene age are the
principal aquifers tapped by domestic, municipal,
and industrial wells, The maximum yield of these
two aquifers varies greatly within Thomas
County. They yield only about 60 (gpm) gallons
per minute near Meigs in northwestern Thomas
County, but will yield more than 3,000 gpm near
Thomasville in the central part of the county.

Contours drawn on the top of the Suwannee
Limestone show a northeastward-trending fault
with a displacement of as much ag 190 feet. The
rocks are upthrown on the southeast side of the
fault. Changes in lithology and thickness of lower
and middle Miocene sediments indicate that move-
ment occurred during early and middle Miocene
time. General absence of the Citronelle Forma-
tion of Pliocene age southeast of the fault indi-
cates that faulting may have occurred again dur-
ing post-Miocene time.

INTRODUCTION

This report presents the results of a reconnais-
sance investigation made of the ground-water re-
sources in Thomas County, Georgia, by the U.S.
Geological Survey in cooperation with the Georgia
Department of Mines, Mining and Geology. It
briefly describes the geology and the availability
and chemical quality of ground water in the up-
per Eocene to Recent aquifers of Thomas County,
an area of about 540 square miles along the
Georgia-Florida state line in central south Georgia.

A well-numbering system based on geographic
coordinates is used in this report. Each well is
assigned two numbers separated by a letter. The
first number and the letter refer to a coordinate
system used to identify the individual 714-minute
quadrangles. Beginning at the southwest corner
of Thomas County, the numbers 13 through 16
designate from west to east each 714-minute in-
terval of longitude and similarly, the letters D
through G designate from south to north each 7-
minute interval of latitude. These quadrangle

coordinates are shown on figure 1. The final num-
ber represents the well numbered serially within
a quadrangle. Accordingly, well 14F12 was the
12th well to be located within the 7l4-minute
quadrangle represented by coordinates 14 and F.

Wells for which drill cuttings are available have
also been given a Georgia Geological Survey
(GGS) number. These numbers are shown under
“Remarks” in tables. Drill cuttings from these
wells are on file in the sample library of the
Georgia Department of Mines, Mining and Geology
in Atlanta. '

GEOLOGIC FORMATIONS AND THEIR
WATER-BEARING PROPERTIES

Thomas County is underlain by more than 7,000
feet of sedimentary rocks ranging in age from
Cretaceous or older to Recent. However, data are
not available concerning rocks underlying the
Tallahatta Formation of middle Eocene age, thus
the discussion of geology and water-bearing
properties is limited to the Tallahatta and over-
lying formations. These are summarized in table 1.

The Tallahatta Formation is thought to under-
lie all of Thomas County but only well 14E16, the
deepest well in the county, has penetrated this
formation. According to Herrick (1961, p. 398-
400) the bottom 23 feet of this well penetrated
fine-to coarse-grained glauconitic sand belonging
to the Tallahatta Formation at a depth of 1,612
to 1,635 feet. Water from this interval is highly
mineralized and is under greater hydrostatic pres-
sure than water in the overlying limestones. When
well 14E16 was completed, the highly mineralized
water from the Tallahatta Formation flowed up
the well bore, then entered the Ocala Limestone
and contaminated the city of Thomasville’s well
field. The well was subsequently plugged with
cement and abandoned.

About 200 to 600 feet of glauconitic limestone
of the Lisbon Formation of middle Eocene age
overlies the Tallahatta Formation in Thomas
County. The Lisbon consists of glauconitic white
limestone interbedded with glauconitic marl.
Gypsum and pyrite are common in the lower part
of the formation. Water-bearing properties of the
Lisbon are relatively unknown. Layne-Atlantic
Company reported that at Meigs the upper part
of the formation contained slightly mineralized
water and the lower part contained saline water.
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The Ocala Limestone of late Eocene age over-
lies the Lisbon Formation; it is a dense, brown
dolomitie, gypsiferous limestone that contains
slightly mineralized water. The Ocala underlies
the entire county and is tapped by most of the
industrial and municipal wells. Its yield is vari-
able. At Meigs, Layne-Atlantic Company reported
that the Ocala yielded less than 30 gpm to their
test well (13G6). In contrast, at Thomasville the
Ocala yields as much as 3,000 gpm with about 14
feet of drawdown. The permeability of the Ocala
in the Thomasville area has probably been in-
creased because of fracturing of the rocks by
post-Eocene folding and faulting.

The most extensively developed aquifer in the
county, the Suwannee Limestone of Oligocene age,
overlies the Ocala Limestone. It generally is a
white, non-sandy, oolitic, fossiliferous limestone
that at places is almost a microcoquina ; it becomes
somewhat dolomitic northwest of the Ochlockonee
fault (fig. 2). The Foraminifera Pararotalia
mexicana mecatepecensis (Rotaliac mexicana var.
of former usage) generally can be found in cut-
tings from the upper 10 feet of Suwannee Lime-
stone in Thomas County. This foraminiferal
species is considered by Herrick and Vorhis (1963,
p. 13) to be diagnostic of the Oligocene in Georgia.
Other diagnostic species listed by them include
Quinqueloculina leonensis Applin and Jordan,
Nummulites (ex-Camerina) die (Cole and
Ponton), and Asterigering subacuta. Cushman var.
floridensis Applin and Jordan. The Suwannee
Limestone is easily distinguished from overlying
Miocene limestones by the absence of sand and
from the underlying Ocala Limestone by the diag-
nostic Foraminifera.

The Suwannee Limestone is the principal source
of water for domestic wells over much of Thomas
County, however, the maximum yield and the qual-
ity of its water varies within the county. Its
maximum yield decreases northwestward from
the Ochlockonee fault, and the water becomes
very hard and contains abundant dissolved sul-
fates. At Meigs, Layne-Atlantic Company re-
ported that it yielded less than 30 gpm to their
test well (18G6). However, southeast of the fault
it generally will yield several hundred gallons
per minute of moderately hard water of good
quality. An exception is along the crest of the
Barwick arch (fig. 2) where the upper part of the
Suwannee Limestone generally either is drained
dry or contains water that is corrosive.

Overlying the Suwannee Limestone is the
Tampa Limestone of early Miocene age which can
be divided into two members in Thomag County.
The lower member of the Tampa is predominately
a sandy marl with interbedded thin white sandy
limestones. It is as much as 100 feet thick in the
northwestern part of Thomas County, but yields
little or no water to wells and acts as a confining
layer to water in the underlying limestone aquifer
system. The lower member of the Tampa Lime-
stone is absent southeast of the Ochlockonee fault.

The upper member of the Tampa Limestone is
an easily recognized, gray to brown, dense, sandy

limestone containing abundant chert and phos-
phate. Itisabout 20 feet thick in the southeastern
part of Thomas County and thickens to about 70
feet in the northwestern part, but it maintains a
similar lithology across the entire county. This
member (the Chattahoochee Formation of pre-
vious usage) is easily distinguished from other
Miocene limestones by its color and sand content;
its denseness which causes a prominent high
anomaly on electric logs; its phosphate content
that contains traces of uranium which causes a
distinctively high radiation anomaly on gamma
radiation logs; and its microfauna which includes
specimens of Archaias sp., Sorites sp. and numer-
ous fragments of larger shells. Northwest of the
Ochlockonee fault this upper member is a source
of as much as 300 gpm of moderately hard water
of good quality to many domestic and a few mu-
nicipal and industrial wells. Screens and gravel-
packed well construction are necessary in some
places to prevent fine-grained sand from entering
the wells. Southeast of the Ochlockonee fault this
member either is drained dry or has been eroded
and is missing and is not a source of water.

Overlying the Tampa Limestone ig the Alum
Bluff Group of middle Miocene age. Northwest of
the Ochlockonee fault this group is divisible into
three mappable units or zones: A sandy marl
lower zone; a phosphatic sandy limestone middle
zone that causes a high anomaly on gamma radi-
ation logs; and a fuller’s earth clay upper zone.
Southeast of the Ochlockonee fault the middle zone
is missing and the group becomes a sandy clay
with interbedded sandy marl which could not be
differentiated.

Only one drilled well (18F20) taps the Alum
Bluff Group in Thomas County. It taps the mid-
dle zone in northwestern Thomas County. There
this zone will yield a maximum of 6 gpm of mod-
erately hard water of good quality. Numerous
dug wells tap sand beds within the Alum Bluff
Group in the county. The water from these sand
beds reportedly is corrosive and some places con-
tain excessive dissolved iron.

About 90 feet of gravel and coarse sand of ter-
restrial origin overlies the Alum Bluff Group
within the Meigs basin. This unit is known as
the Citronelle Formation and is considered by the
U. S. Geological Survey to be of Pliocene age. On
the Barwick arch this unit generally is absent but
occasionally is represented by as much as 20 feet
of sand and gravel in what appears to be old river
channels. Southeast of the Barwick arch the lower
part of the Citronelle appears to interfinger with
shallow water marine beds in which the author
and several others have found numerous fossil
mammal teeth and a ray plate. The teeth were
identified as Merychippus sp. and Diceratherium
sp. by Olsen (1963) who considers them to be of
late Miocene age. Numerous dug wells tap this
formation in Thomas County. The maximum yield
to these wells is not known but the yield is ade-
quate for domestic supplies. The water, however,
is corrosive and contains excessive iron.

Beds of sand and gravel of Pleistocene to Recent
age have been deposited along the flood plains



of streams within the county. They generally are
thin and contain water that is probably corrosive.
These sands are generally subject to flooding, so
no wells have been developed in them.

Many remnants of terraced surfaces, believed
to have been continuous at one time, are found in
Thomasg County (fig. 4). Cooke (1945) named
the terraces and concluded that they were of
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Pleistocene age. In Thomas County, two of these
terraces, the Wicomico (90 feet) and the lower
Sunderland (120 feet), generally occur as flat
swampy areas whose shapes and distribution re-
semble embayments, lagoons, and other features
found along the present-day coastal areas. In con-
trast, the remnants of the Sunderland (150 feet),
Coharie (200 feet), and Brandywine (260 feet)
terraces occur as a series of flat-topped hills.
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Figure 2—Map showing configuration of the top of the Suwannee Limestone.



MacNeil (1950, p. 99) concluded that the terraces
below 150 feet were Pleistocene terraces of marine
origin and those above 150 feet were older fluvial
terraces of subaerial origin possibly modified by
later seas. MacNeil’s interpretation is one pos-
sible explanation of the difference between the
two types of terraces in Thomas County, but this
difference could be related to structural uplift
along the Barwick arch described elsewhere in
this paper. The loose sands that at places occur
on these terraces either are drained or contain
water that is corrosive and high in dissolved iron
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content. Wells on the lower terraces would be
subject to flooding.

GEOLOGIC STRUCTURE

Contours drawn on the top of the Suwannee
Limestone of Oligocene age and the Tampa Lime-
stone of early Miocene age (fig. 2 and 3) show
that these rocks in northwestern Thomas County
are downfolded along a northeast-plunging struc-
ture called the Meigs basin (Sever, in review). In
central Thomas County the rocks have been up-
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folded along a northeast trending arch named

§_ E g the Barwick arch. These folds are separated by
' ' the Ochlockonee fault which has a displacement
r L i o g of about 100 feet in central Thomas County (fig.
N 3 d 8 I3 4) and about 200 feet in northern Thomas County
CE (fig. 2). Rocks on the southeast side of the fault
£ . are upthrown with the amount of displacement
E increasing to the northeast.
F Thickening and displacement of Miocene forma-
: tions show that folding and faulting occurred
periodically during early and middle Miocene times
and may have continued into post-Miocene time.
Structural contours drawn on the top of the
Suwannee Limestone (fig. 2) show that the
% Oligocene rocks have been displaced along the
z 5 Ochlockonee fault by later (post-Suwannee) fault-
E g ing. Data are not available to determine if move-
< ll‘j ment began during Oligocene or earlier fime.
< Eg However, contours drawn on the top of the Tampa
a e Limestone (fig. 3) show that it, too, has been
. o B displaced along the Ochlockonee fault, but the
Q. & amount of displacement is about 20 to 100 feet less
§ i than the displacement in the top of the Suwannee
3 Limestone, This difference in displacement
j indicates that some movement occurred along the

Ochlockonee fault after deposition of the Suwannee
Limestone and prior to cessation of deposition of
the upper member of the Tampa Limestone. Ab-
sence of the lower marl member of the Tampa
Limestone (fig. 4) east of the fault suggests that
some movement occurred during early Miocene
time prior to or contemporaneous with deposition
of this lower member.

The upper member of the Tampa Limestone
generally has about the same maximum thickness
and the same lithology across the entire county
suggesting that it was deposited during an interval
of relative stability. However, displacement of
this limestone across the Ochlockonee fault shows
that faulting again occurred after its deposition.

Southeast of the Ochlockonee fault the Tampa
Limestone was uplifted at the end of early Miocene
time, and, at a few places (fig. 4), deep channelg
were incised through the Tampa and into the
upper part of the Suwannee. Sands and clays of
the Alum Bluff Group of middle Miocene, which
were deposited over this irregular surface, filled
the channels.

Northwest of the Ochlockonee fault the Alum

Bluff Group is divisible into three mappable zones:

A sandy marl lower zone; a sandy limestone mid-

dle zone; and a fuller’s earth clay upper zone.
Thickening of the middle zone in the Meigs basin

(fig. 4) suggests that some movement occurred
contemporaneously with its deposition. Within the
Meigs basin commercial deposits of attapulgite

and fuller’s earth clay occur in the upper part of

the upper zone. These clay beds are absent east

- of the Ochlockonee fault. Data are inadequate to
' determine if they were never deposited or if they
were deposited, uplifted by later folding and fault-
Figure 4—Geologic section A-A’ ing, and then eroded. However, beds of the Alum
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Bluff Group have been folded since their deposi-
tion (fig. 5) and at places faulted. Many of these

L]

Figure 5—Folding of beds in the Alum Bluff Group.

folds and faults were probably caused by differ-
ential compaction within the Alum Bluff Group,
and some probably are caused by continuing solu-
tion and collapse of the underlying limestones, but
many of these structures could have been caused
by continued movement along the Ochlockonee
fault during middle Miocene to post-Miocene time.

General absence of the Citronelle Formation
southeast of the Ochlockonee fault and downwarp-
ing within the Meigs basin of the top of the Alum
Bluff Group indicate that folding and possibly
faulting occurred again during post-Miocene time.

The Ochlockonee fault, Meigs basin, and Barwick
arch trend parrallel to the Chattahoochee anticline
(fig. 6) as it was redefined by Sever (1964b).
All these structures are oriented parallel to struc-
tural trends in the Appalachian Tectonic Province

and may have been caused by structural move-
ment within the Province during Miocene time.
The Brevard fault zone on figure 6 shows
the structural trend of the Appalachian Tectonic
Province in Georgia.

These structural trends are almost normal to
the general northwesterly structural trend in
Florida which is shown by the Oecala uplift on
figure 6. The close spacing of contour lines north
of Thomasville in figure 3 suggests that there
may be minor northwest-trending structures in-
tersecting the major northeast-trending struc-
tures within the area.

QUALITY OF GROUND WATER

The quality of ground water is generally con-
trolled by the lithology of the aquifer, or rock in
which the water is contained. Water obtained
from a limestone aquifer will contain dissolved
calcium and bicarbonate because limestone is com-
posed of the mineral caleium carbonate. If the
rock ig dolomite, a magnesium carbonate, its water
will contain dissolved magnesium and bicarbonate.
If the limestone is sandy its water may contain
dissolved silica. Additional minerals known to
affect the quality of water in aquifers in Thomas
County are common salt, a sodium chloride; gyp-
sum, a calcium sulfate; pyrite, an iron sulfide; and
glauconite, a potassium iron silicate.

The water from municipal and industrial wells
in Thomas County contains dissolved mineral con-
centrations that are well below the recommended
limits for drinking water as listed in the U. S.
Public Health Service Drinking Water Standards,
1962 (table 2). The concentrations of dissolved
minerals in ground water from municipal and in-
dustrial wells in Thomas County are summarized
in table 2. The concentrations of dissolved min-
erals in ground water from each aquifer are sum-
marized in table 3. Chemical analyses of water
from municipal wells show the water to be mod-
erately hard to very hard with the hardest water
coming from wells at Thomasville and Coolidge,
the cities located nearest the Ochlockonee fault.
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RECHARGE AND THE PIEZOMETRIC
SURFACE

The piezometric surface shown in figures 1 and
4 is an imaginary surface representing the static
water levels (in feet above mean sea level datum)
in wells tapping the Suwannee Limestone as
measured in March 1964. It is useful in showing
areas of recharge and discharge. Ground water
flows from areas of high piezometric elevations
toward areas of low piezometric elevations in a
direction generally normal to each contour. The
general directions of ground-water flow in the
Suwannee Limestone in Thomas County are shown
by arrows on figure 1.

Rainfall recharges the Suwannee Limestone in
Thomas County southeast of the Ochlockonee
fault where the limestone is at or very near the
land surface by direct inflow through sinkholes
or by percolation through the overlying sands and
clays. High piezometric elevations near Barwick
suggest that appreciable recharge takes place in
that area. Little or none of the water recharging
the Suwannee in Thomas County moves laterally
across the Ochlockonee fault. Instead, it dis-
charges down the fault into the underlying Ocala
Limestone. Most of the water in the Suwannee
Limestone northwest of the Ochlockonee fault
entered the aquifer north of Thomas County.

Data are inadequate to construct a piezometric
map of any aquifer other than the Suwannee
Limestone. However, water levels in the Tampa
generally are from 80 to 60 feet higher than water
levels in the Suwannee, and water levels in the

Ocala are about 10 to 20 feet lower than those in
the Suwannee.

THOMASVILLE WELL FIELD

Ag the city of Thomasville has grown, the
amount of water used has increased (fig. 7). The
water is pumped from 5 wells spaced from 70 to
700 feet apart that tap the Ocala and Suwannee
Limestones. A continuous record of the water
level in a sixth well (14E15), located within the
well field, was obtained using a water-level re-
corder. Figure 8 shows how the water level
changed between October 1961 and September
1964 in response to recharge from local rainfall
and discharge by pumpage. The water level gen-
erally declined in response to the pumpage, but
rose in response to recharge from heavy rainfall
during the periods June to September, 1962 and
January to September, 1964.

Figure 9, a copy of the recorder graph of well
14E15 for December 26 to 30, 1963, shows how
the water level changed in response to pumping
from three of the wells at Thomasville, The water
level generally oscillated with diminishing ampli-
tude for about 2 minutes after a pump was either
started or stopped. The amount and direction of
change in the water level depended upon whether
a pump was started or stopped, the pumping rate,
and the distance from the observation well to the
pumped well. Well 14E12 is located about 810 feet
west of the observation well and was pumped at
a rate of 1,170 gpm. Well 14E10 is located about
810 feet to the southwest and was pumped at a
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Figure 7 —Annual pumpage from the Thomasville well field 1923-1963.
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Figure 3—Response of the water level at the Thomasville well field to rainfell and pumpage 1961 to 1964,

rate of 1,000 gpm, Well 14E14 is located about 95
feet to the southwest and was pumped at a rate
of 500 gpm.

The lack of development of a drawdown cone
around the Thomasville well field, and the quick
response of the water level at Thomasville to local

13

rainfall, indicate that the Ocala and Suwanhee
Limestones in the Thomasville area are extreme-
ly permeable. This permeability probably results
from ground-water solution of the limestone along
numerous joints created during folding and fault-
ing of the rocks.
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