SUBSURFACE GZEOLCGY 07 THRE GCALA LIMNESTONK,. C00oF: | y » AND SUWANNEE

LIMESTONE IN GREORGIA

57[we. /szé/?,/l,»;'{f K_

61- / 7£ 7/ J “’7 ho 13 rn terr /Q {:;; Dy //t p j il e B / .H,
_, ,I | / ‘\._.»’"f LA \ G



CONTENTS

A.bStraCt ﬂl'l.III.l.-'liillﬂ'-ll-'l.lll-ilIIIIIII-II"I'II'III‘-II-I'I'I‘..III‘I

INEXOAUCTION oo 60 0inis 66 66 60 86 58 66 969 675 86 50 €6 00§16 056 8.8 00 676 68 0/s s 866400
Acknowledgments oceeececeeevecccosvssvsvssscscccscocsssscsoscssccssocoe
Previous WOTK ceesesccccesssscocsscsosssscssscsssoscssssscsssascsscsssss

SEratlgraphy ecccosceccoesscsesccsssossosscsscssncssnssososncsensonscosdeesees
Gonlo- TEDOBEONE v ws ew v w0 w6 645 5566 65 £ K050 5 65 05 550 08 50 58 55 HEOR
COOPEY MATL 0066000606000 600060e0s8 0008060080086 8E 040506 00 o8 seb s 8

Suwannee‘leEStOne ® 0 9 & & & & 9 & 8 B O B S PP D e O P R PSP PE e D e PO e D PP

StruCture O ® @ & @ @ @& % & 0 @ 9 90 & 9 & B " O NP O O E O P S O W 8 DS " BSOS ERee SR D

Karst topograpPhy cccecccccccecssccssccsscscscsccacssccscscscscosse
Sedimeritary DABING s ww o oo @09 6 6 @0 s % 008 608 $18 56 © 80 690 96 656 590 958 96 e
GULE CTOURN senos s it s@ s @as Wonddaies it iineveeo saon s s eeieisve
Interbasin ridge'.a.ﬁa.............a......................g.a.a
SUMNMMAYY 0000006006600 006060608000000060006006006006000060060060606060606000060600660008
Future studles cocsecosecceesccecovcecesonecscccsoscsscsscsconcsoscscscsoscssscso

HEferenoes Cj.tEd @ 0 0 @ @ @ 0O 9 0 0 @ 8 @ O 0 0 @ 0 9 @ O @0 9 Q0 O @ O @O B O P e OO e 6 e 80P e P e 8 e P 0D

Page



| ILLUSTRATIONS
Figure 1. Map showling physlical divisions in Georglea
2. Map showlné lo¢ations of major structural features 1n
Georgiﬁ and Florlda:
3. Map showing approximate areal extent of Coover Marl
4., a. Columnar section showing divisions of Ocala Limestone
be Calumﬁar section showing normal position of Dictyoconus
Zone in Suwgnnee Limestone
5. Dlagram showing areal extent of Gulf trough
6. &a. Strike section along axis of Gulf trough
b Dip section in South-Central Georgla-
7. Map showing piezometric surface of artesiagn water in the
principél limestone agquifer in Georgla
Plate 1. Map showing locations of wells used for control
Z Structure-cgntour map of ton of Ocala Limestone
3o Structure-cﬁntour map of top of Suwannee Limestone

4, Structure—hontour map of top of Dictyoconus Zone

5, Thickness map of post-Oligocene deposlts in Georgila
1 |

TABLES
Table 1, Ocala Foraﬁinifera of Georgla
2, Cooper Marl Foraminifera of Georgla

3, Suwannee Foragminifera of Georgila
I



ABSTRACT
Base&@ on dates from S?’éwells the subsurface geology of the Ocala-
Limestone, Cooper Marl, and Suwannee Limestone has been restudled and

updated.

The Coastadl Plain consists of sediments in the shape of a wedge,
which is thickest at the coast and thinnest in the interlor. Moreover,
this wedge-shaped mgss of sediments is modified in certaln areas by a
number of subsurface structural features, as for example, sedimentary
basins, or depressed areas, which cause it to be thicker 1in some parts
than in others.

Interprefatlon oflthe stratigraphy of these formgtions 1s basically
the same as 1in prevloué reports. Thus, the Cooper Marl agnd Twiggs Clay
are the updip clastic equivalents of the Ocala Limestone. The Ocala con-
sists of two members, which are differentiated on lithologic and faunal
grounds. The Suwannee Limestone unconformably overlies the Cooper Marl
and Twiggs Clay in updip parts of the Coastal Plgin and the Ocalg Lime-
stone in downdlip areas.

Foraminifera commonly occurring in each formation are listed. "Lar-
ger" foraminifers are common in the two limestone formations, but with
one or two exceptions, are absent in the Cooper Marl. The Dictyoconus
Zone, a prominent microfossil zone in the Suwannee,ls shown to have
value gs an indicator o% erosion that this formation has undergbne during
Miocene time,

Geologilc structure.of the Ocala and Suwannee Limestones 1s shown
on three Htructure-contéur maps. Structure of the Cooper Marl is indlca-
ted by means of two geoiogic cross sections. Eight major structural fea-

tures affect these formétions. These include (1) karst topography,
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(2) sedimentary basins, (3) Gulf Trough, (4) Interbasin ridge, (5) South-
west Genrglaﬁembayment,r(é) Southeast Geoggla embayment, (7) Peninsular
arch, and (8) Cape Fear arch. Fouerf these are described as to locatlion,
Iorigin, and structural implications, the latter including, among other

things, problems as to the avallgbllity and quality of ground water in

certain parts of the Coastal Plain.




INTRODUCTION

This report deals with the subsurface geology of (oldest to young-
est) the Ocala Limestone, Cooper Marl, and Suwannee Limestone 1n Geor-
gia. Since publication of two earlier reports (See Herrick, 1961; also
Herfick and Vorhis, 1963) much significant subsurface data have been made
available through the drilling of many additional wells, Cores and cutt=-
ings ffom these wells as well as those on which the two earlier reports
were based are the basls of this report.

Locations of wells utilized in this investigation are shown on the
index map (pl. 1) by numbers. Reference to individual wells in the text
and illustrations is by the letters, GGS (Georgia Geologilcal survey )

followed by a number, as for exampde, GGS 772. Owling to congestion of

wells in certain counties use of the letters, GGS, has been omltted.

The following gccount represents an updating of those parts of the
two earlier reports dealing with the formations noted. Beginning with
the Ocala Limestone these formations are briefly described as to areal
extent, generai lithology, and micropaleontology. In the part dealling
with the micropaleontology of the Suwannee Limestone mention is made of
an important microfossil zone occurring in this formation. Next 1s a dis-
cussion of four subsurface structural features as to their locatlon,
origin, and structural as well as practical implications. The report
concludes with a summary followed by a listing of some coastal-plain |
studies requiring, in the writer's opinion, continued investigation.
The grea= covered by this report is shown by the structure-contour maps

(pls, 2 - 4) and the thickness map (pl. 5)o
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| PREVIOUS WORK

Relatively few published articles dealing with the subsurface geol-
ORY . . of the Coastél Plain of Georgia contain detailed information on

the three formationsﬁhere discussed. The following publications represent
the more significant{ reports dealing with Tertiary rocks in Georgia.

H
The report by Stephenson and Veatch (1915) has to be regarded as the

initial attempt To present information on the subsurface rocks of Geor-
I

gla's Coastal Plain, This report contains numerous, lithologically de-

scriptive logs of wefls which penetrated Cenozolc to Holocene sedlments,
as well as older rocﬁs.

Following this reert Prettyman and Cave (1923) published a report that
contained logs of a nhmber of wells, many of which penetrated Cenozolc
and older rocks. These logs, chiefly lithologlic, contailned some stratli-
graphic information bﬁsed on macropaleontology. '

On the basis of well data from oll test wells the Applins (1944 ) re-
ported on the 1ithology, micropaleontology, and structure of Tertlary
and older rocks 1n4§l?rid& and adjacent parts of Georgia. This was the

1/ j
Geologist, U. S. Geological Survey, WRD, Atlanta, Gao

2/ |
Cartographer, U. S. | Geological Survey, WRD, Atlanta, Ga.
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filrst publlicatlion in which microfossils were utilized in differentiating
subsurface geologic formations in Georgla.

In that same year Warren (1944 ) published a report containing a struc-
ture-contour map made on the top of the princéipal artestan gquifer.in
Georgia - in this instance a map made on the top of the first reported
limestone g8 interpreted from driller's logs.

On the baslis of 1lithology gnd mgcrofosslils aa observed in well cuttings
Richards (1945) reported on the stratigraphy and structure of Late Creta-
ceous, Cenozolc, and Quaternary, rocks in the subsurface of the Coastal
Plain 1in Georglae.

Toulmin (1952) discussed the volume of Cenozoic sediments in Florida
and Georgila., Included in this report is g stratigraphic cross section
- showing the stratigraphy and structure of Cenozoic rocks 1n the subsurface
of east-central Georgia.

Jordan (1954) published an article in which she presented her inter-
pretation of the subsurface stratigraphy and structure of Florida and
the Coastal Plalin of Georgila.

E. Applin (1960) published agn interesting article on the Late Tertiary
rocks penetrated by an o0il test well in Coffee County, Ga. The discovery
of miogypsinids in this well formed the baslis for extending the Oligocene
gsection to include deposits not hitherto recognized in Georgila.

Hurst (1960) published a list of 113 oil test wells drilled in Georgia.

Herrick (1961) published descriptive logs on 354 wells, most of which
penetrated Tertlary rocks in the Coastal Plain of Georgla.

Owen (1961) reported on the stratigraphy and structure of Eariy Tertliary

"to Holocene rocks in the subsurface of a part of southwestern Georgila.



|
wait (1962) publi@hed a generalized section showlng the stratigraphy

of Late Tertliary tojHolocene rocks in the subsurface of Glynn County, Gae.

Herrick and Vorhis[(1963) reported on the stratigraphy, structure, and
|

micropaleontology of Late Mesozoic, Tertiary, and Quaternary rocks in the
subsurface of the Coastal Plain of Georgla.

Owen (1963) published valuable information on the stratigravhy and struc-
ture of Late Mesozoic¢ to ILate Tertiary rocks in the subsurface of ILee and
Sumter Counties and édjacent parts of Dougherty and Schley Counties, Ga.

Wait (1965) added %aluable information to the record by describing the

stratigraphy, struct%re, and micropaleontology of Late Mesozolc to Ter- |
tiary rocks in the s@bsurface of Dougherty County and parts of adjacent

counties, Gao %
The Applins (1964)ipublished descriptive logs on 31 wells, half of which

1
describe rocks of Tertiary age, in the Coastal Plain of Georgila.

i
I
1

McCollum and Counts (1964) reported on the stratigraphy and structure

of Late Tertiary-depqsits in the subsurface of Chatham County, and adja-
cent parts of South C%rolinaa
McCollum and-Herrick (1964) published an agrticle showing an offshore
extension of the strafitigraphy9 structure, and micropaleontology of Late
Tertiary to Holocene %edimentg in the subsurface of Chatham County, Gae.
Herrick (1965) publashed information on the lithology, structure, and
thickness of Quaternaiy deposits in the subsurface of the Coastal Plailn

of Georgla.

Maher (1965) reported valuable information on the subsurface stratigra=-
phy and structure of Mesozoic and Tertiary rocks along the Atlantic

Coast of Georgla.

h “ y o



~Sever (1965a) publﬂshed an artlcle showing the stratigraphy and struc-
ture .of Late Mesozoi% and Cenazoic*rocks in the subsurface of southwest

Georgla and adjacentfparts of western Floridas
Sever (1965b) published vadugble informgtion on the structure of Late

Oligocene (Suwannee ngestone) rocks in the subsurface of Grady and

Decatur Countiles, Ga%
Sever (1966) publi%%ed an article showing the subsurface structure of
the Suwannee Ldmestoﬁé in Thomgs County, Ggo
sever and Herrick d?967) published g report describing the lithology,
stratigraphy, gnd mié?opaleontology of Iate Tertiary to Holocene rocks
penetrated by a testi%ell'drilled for the City of Calro, Grgdy County, Gae.
Herrick gnd Counts K1968) reported on the subsurfgce stratigraphy and
structure of Iate Terﬁiary deposits in eastern Georgia. .

Maher and E. Applin (1968) reported on the subsurface stratigraphy and

structure of Iate Mesozoic and Tertlary rocks as interpreted from two
oll test wells in Atkinson and EBEchols Counties, Gao
Marsalis (1970) pubiished a list of 119 oil test wells drilled in 45

coagstal=-plain countieé of Georgia. When avaiiable, summaries of formations

penetrated by these wélls were 1included,

Pickering (1970) pu?lished information on the geology and paleontology
of Middle and ILate Eo&ene and Oligocene formations in a part of north-
central Georgila. i

Maher gnd E. Applin (1971) presented much valusble snd detailed informge-
tion on the subsurfac% stratigraphy, micropaleontology, and structure of
ILate Mesozolc and Ter#iary rocks as interpreted from 15 oil test wells in

in 13 counties in theiCoastal Plain of Georgla.




Vorhis (1972) published structure-contour maps of three Tertlary forma-

tions in the subsurface of six counties 1in the west-central part of the

Coastal Plain of Georgla.
STRATIGRAPHY

The rocks composing the Ocala Limestone, Cooper Marl, and Suwannee
Limestone are present throughout the greater part of the Coastal Plain
of Georgla but are known chiefly in the subsurface. These rocks are not
horizontal but are gently inclined coastward as a consequence of Which
they come to the surface in updip parts of the Coastal Plain, where they
crop out as relatively thin, linear bands. The Ocala Limestone, the old-
est of these étratigr&phic units, rests unconformably upon Mlddle Eocene
deposits in downdip parts of the Coastal Plain, but conformably upon
Early-Late Eocene sediments in updlip areas. The Cooper Marl conformably
overlies the Ocala Limestone and Twiggs Clay, but is unconformably over-
lain by the Suwannee Limestone, the youngest of the formations under dlis-
cussion. Conclusions regarding the stratigraphy and structure of these
three formations are based primarily on cuttings from wells utilized in.
this investigation., These formations are differentistec orn the lLasis of
lithology and Foraminifera, the latter occurring in a regular sequence
in the wells studied. Paleontologic research shows that the lithblogles
and microfosslil content of the Ocala and Suwannee Llimestones in Georgia-
closely resemble those in equivalent rocks in Florida. Based oﬂ plankton=-
lc foraminiferal specles the Coaperthaccording to P, F. Huddlestun,;/
(oral cummunication, 1973) 1s Late Eocene in age and equivalent to the
Ocala Limestone, In this report the first observed marl occurring below
the Suwgnnee Limestone has been logged as Cooper Marl and in some down-

dip areas as Cooper Marl-Marlanna Limestone, Undifferentiated (fig., 6a)e.

Paleontologist, Georgla Geologlcal Survey, Atlanta, Gas
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| Ocala Limestone
The structure-conﬁour map (ple 2) of the Ocala Limestone shows the
areal extent of this férmationa Among other things this mgp shows the

area underlain by this limestone as exceeding that of the other two forma-

tions, particularly th% Cooper Marl. In support of this is the large
area in southwest Georéia,known as the"Dougherty Plaln"(fig. 1), where

the Cooper Marl and Suﬁannee Limestone gre absent, 1s'underlﬂin bhrough-

out by the Ocala Limestone.

As fagr as the wriﬁer is aware the Applins (1944, p., 1683) were the
first to recognize twoglithologic, as well as faunal, divisions of the
Ocala Limestone in Flofida and southern Georgig. Since thgt time subse-
quent researcﬁ in Geor@ia has borne out the validity of theilr findings
(figo 4£). Examinationéof the lower, or basal, member of the Ocala shows

this formgtion to consist of limestone interbedded with cream, chalky,

; ooze=llike (ﬁhen wet) m#rl, whlch 1s much calcitized so gs to be gfanu-

lar and often rather 1dosely consolidgted. These sediments gre often

coarsely but spgrsely émauconitic at depth gnd, in certain horizons,

very fosslilliferous, Wiﬁh "larger" foraminifeqi%pecies predomingting. The

upper member 1is flat-wﬁite, highly calcitized, somewhat denser than the

|
|
i

lower member, abundantly fossiliferous, but with the "smaller" forgmin-

ifers predomingting. Bdth members may be locglly delomiq%ed, hence 1light

to dark=brown in color!depending upon the degree of dolomitization,

Anyone who hgs obderved the Ocala Limestone both in the field gnd
in well cuttings cannot fall to be impressed with P& 1ts high fossil
content, such fossils, in addition to Forgminifera, including molluscan

shells, echlinoid gnd bryozoan remains, and Ostracods. The lower member

—p—



Table ls- Forgminifera’ of the Ocala Limestone

Lower Member
Amphlsteging alabamensis Applin and Jordan
cosdenl Applin gnd Jordan
Nummulites mariannensis (Vaughan)

striatoreticulatus (Rutten)

piIleox} ,Pfe 1 lpr in< #M‘m"

Upper Member
Robulus alatolimbatus (Gimbel)

Planularla stavensls Bandy

truncana (Glmbel)
Dentalina fissicostata Gumbel.
Lingulina ocalana Puri
Frondicularlia virginiana Cushman and Cederstrom
Nonion planatus Cushman and Thomas

Nummullites floridensis Helilprin
/ﬁm;iﬂ yini  ((HantKen)

_-moodysbranohensis (Gravell and Hanna)
Heterostegina ocalana Cushman

Bolivina Jacksonensis Cushman and Applin

Uvigerina gardnerae Cushman
Angulogerina ocalana Cushman

Valvulineria texana Cushman and Ellisor

Stomatorbina kendrickensis Puri

Ggroidina crzstalrivérensis*Puri

nassauensis Cole

springfleldensis PuFi




Table 1 Cont'd.:

Upper Member
Eponides Jjacksonensis (Cushman and'Applin)

Slphonlina Jacksonensls Cushman and”Applin
Globorotalia crystalriverensis Purl
Planullng kendrickensis Puri

Cibicidina mississippiensis (Cushman)
ocalana (Cushman)

Cibicldes lobatulus (Wa%?r and Jacob)

Sphaerogypsina globula (Reuss)
vesicularis (Parker gnd Jones)'

Lepldocyclina ocalana Cushman

Asterocyclina nassauensis Cole

Pseudophragmina flintensis  (Cushman})’




i1s fossiliferous onlﬁ at certain horizons, whereas the upper member 1s
avparently quite fas%iliferous throughout. Certaln horizons in the up-
per member may be co&posed almost entirely of echinoid and bryozoan

remalins, Foraminifer%l specles indicative of the Ocala Limestone are

listed in table 1. F%r more detalled lists see reports by Applin and

Jordan (1945), Herri&k and Vorhis (1963), and Maher and E. Applin (1971).
| |

5 Cooper Marl

Based on wells %nd known outcrops the approximate areal extent of
the Cooper Marl 1is c#nsiderably less than that of eilther the Ocala Lime-
stone or the Suwanneé Limestone (fig. 3). Chiefly responsible for this
is the fact, that the Cooper is the stratigraphic egquivalent of the
Ocala Limestone, hence 1is necessarily limited in its occurrence to updip
areas of the Coastal Plain; Another contributing factor 1s 1ts absence
in the Dougherty Plain, as previously noted, gnd 1in the "Interbaéin Ri -
dge," a subsurface structural feature described below (fig. 3)o.

A8 observed in well cuttings and outcrop samples the Cooper is a
marl, which, in some instancgs, is interbedded with occaslional, relative-
ly thin tongueé of rather soft, argillaceous limestone. The marl 1is cream
to white, somewhat sandy, locally cherty amd glauconitlc, and generally
very fossiliferous. I

The fosslls observed in the Cooper consist of agbundant echilnoild
and bryozoan remains, frequent thin-shelled molluéks, occaslonal corals,

gnd common to abundant foraminifers, which are almost excluslvely of

the "smaller" type. For a listing of some of the macrofossils and



Table 2:=- Foragminifera of the Cooper Marl -

Spiroplectamming alabgmensis (Cushman)
Textularlia adalta Cushman

broussardi Howe and Wallgce

danvillensis Howe and Wallace
dibollensls Cushman gnd Applin
tumidulum Cushman

Gaudrylna gardnerae Cushman
Liebusella byramensis extans (Cushman)

byramensis turgida (Cushman)

M—_—-——

Massiling decorata Cushman
Pyrgo inornata. dgnvillensis Howe and Wallgce
Robulus arcugtostrigtus carolinianus Cushman

articulatus texanus (Cushman and Applin)

propingquus (Hantken)

vicksburgensis (Cushman )
Ienticulina convergens (Bornemann)

Planulgria stavensis Bandy

truncana (Gumbel)
Marginullina cocogénsisCCuBhman

cf. georgliana Cushman

nuttalll Todd and Kniker |
Dentalina basiltorta :Cushman

communis (D'Orbigny)-

cooperensis Cushman
latejugata carolinensis (Cushman)

vertebralis (Batsch) vare.

|
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Table 2 COnt ' d o

Nodosaria affinis Eeuss

catesbyl D'Orbigny

longliscata D'Orbigny "

Pseudonodosarla coﬁica?(Neugebaren)
Lagena acutlcosta Reuss

Oolina hexagona (Willigmson)
Flssurina laevigata Reuss

Guttuling austriaca D'Orbigny

byramensis (Cushman)
Globulina gibba punctata D'Orbigny

1n§egualis Reuss

rotundafa (Bornemann )

Pyruling cylindroides (Roemer)
Pseudopolymorphing decora (Reuss)
dumblei (Cushman and Applin)

Sigmomorphina jgcksonensis (Cushman)

semitecta (Reuss) var.

Polymorphina gdvena nuda Howe and Roberts

frondea (Cushman)
Nonion advena (Cushmgn)
affine (Reuss)
danvillenslis Howe and Wallace

Nonionella hantkenl splssa Cushmgn

jacksonensls compressa Cushman and Todd
oligocenica Cushman and McGlamery

Nummulites panamensis Cushman

Sorites cf. fiominicensis Ehrenberg

5 —
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Table 2 Cont'd.,

Bollvinella rugosa Howe

subpectlnata Cushman

Nodogenerina cooperensis Cushman
Buliminella elegantissima (D'Orbigny)

Buliming byramensls Cushman and Todd

cooperensls Cushmgn

cuneata Cushmgn

Virguling dibollensls Cushman and Applin
vicksburgensls Cushman

Bolivina- byramensis Cushmgn
choctawensis Cushmagn gnd McGlamery
costifera Cushmgn

danvillenslis Howe gnd Wallace

gardnerae Cushman
jacksonensis Cushman and Appliln

mexicana Cushmgn

mornhinvegl Cushman

ouachitaensis Howe and Wallace

spiralils Cushmaﬂ

striatella Cushman and Applin

Bltubulogenerina Hiwanneensis Howe

Tubulogenerina vi&ksburgensls Howe

i Reussella byramensls Cushman and Todd

| oligocenica Cushmgn and Todd
! rectimargo (Cushman)

M

=" Uvigerina cocoaensis Cushman

farinosa Hantkeﬁ%
E

s o o i e

; ~$C—

|
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Table 2 Cont'd.

Uvigerina gardnerge Cushman
glabrans Cushmgn

vicksburgensis Cushman and Elllisor

Angulogering byramensis (Cushman)
multicostata yazooensis Bergquilst

vicksburgensls Cushman

Trifarinag advena Cushman

Ellipsonodosaria cocoaensis (Cushman )
jacksonensis (Cushman and Applin)

pilulata Cushman gnd Todd

Spirilling vicksburgensis Cushman
vivipara Ehrenberg

Patellina advena Cushmgn
Discorbis arcuatocostatus Cushman
assulatus Cushman

globulospinosus Cushman

orbicularis (Terquem)

patelliformis (H. B. Brady) Cushman

tentorius Todd

Valvulineria texang Cushmgn and Ellisor

cf. venezuelagna Hedberg
Gyroidina danvillensis Howe and Wallgce
elongata Cushman and Bermudez

obesa Bandy

vicksburgensis (Cushman)
Eponides advenus (Cushman)

byramensis (Cushman)
campester Pglmer and Bermudez

—$L—



Tﬁble 2 COnt'd-

gponides carolinensis Cushman

cf. crebbsl Hedberg

ouachitaensis Howe and Wallace.

Pararotalia mecatepecensis (Nuttall)

parva (Cushman)
Sivhonina advena eocenica Cushman and Applin

jacksonensls Cushman and Applin
Cancris cocogensis Cushman
Baggina marielina Cushmgn and Bermudez~
Asterigerina bracteéta Cushmgn

subacuta Cushman

Alabgming mississipﬁiensis Todd

wilcoxensis Taulmin

Cassidulina crassa D'Orbigny
globosa Hantken I
laevigata D'Orbigﬁy
Hantkenina alabamenéis Cushmgn
Globorotalis cocoaensis Cushman
mariannensis (Cushman)
Anomalina bilateralis Cushman

cocoaensis Cushman

danvillensils Hﬂwefand Wallace
Planulina byramensis (Cushman)
camagueyana Bermudez

cocogensis Cushmgn

cooperenslis Cushman

Cibididina americané (Cushman )

e -1~



Table 2 Cont'd.

Cibi¢idina mississipplensis (Cushman)

ocalana (Cushman)

S

l
Cibicides choctawenslis Cushmgn and McGlamery

cocoaensis (Cushman)

lobatulus (Walker and Jacob)

|I
lobatulus (Walker gnd Jacob) vare
pippenl Cushman and Garrett

planoconvexus Cushman and Todd

pseudoungerianus (Cushman)

I

Sphaerogypsina gloBula (Reuss)

vesiculgris (Par%er and Jones )

Lepidocyclina mantélli'(Morton) Gumbel
| | |

|
|
|
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foraminiferal species indlcative of the Cooper Marl see a report by Pick-
ering (1970). Foraminifera observed by the writer and regarded .as indica-
tive of the Cooper are listed in table 2.

Suwannee Limestone

The structure-contour map (pl. 3) shows the ares underlailn by the
Suwannee Limestone. Except for the Dougherty Plain, in southwestern Geor-
gia, and eastern Chgrlton County and Camden County, in southeastern Geor-
gla, the Suwannee underlies an area that 1is approximgtely the sane as
that of the Ocala Limestone.,

The Suwannee Limestone generally consists of rather pure, massive,
cream, sacchéroidal 1}mestoneu However, in some updlip, peripheral areas
it may be somewhat saﬁdy and locally very cherty. In downdlp areas 1t
may often be consider&bly dolomitized, therefore light to dark-brown in
color, depending uponithe degree of dolomitizgtion. A good example 1is .
Ce 20 wsren, Grady County, where the Suwannee 1is dolcmitized to some de=-
gree throughout most Ef its areal extent in this county.

The Suwannee 1s ﬁarine throughout and is quite fossiliferous at
certain horizons, with molluscan shells, some corals, echinold and bryo-
zoan remains, ostracodsg and foraminifers. Some of the more commonly
occurring foraminiferél species found in this formgtion are listeé 1n
table 3.IFor more ext%nded lists see reports by Applinand Jordan (1945),
Herrick and Vorhils (1963), and Maher and E. R. Applin (1971).“

| “Dictyoconus Zone

As observed in némerous wells several foraminiferal speclies, orig-
inally described frométhe Middle Eocene of Florida, represent a well de-
fined zone wlthin thi% unit (fige. 4b)., Prominent amont the fossils of this
zoﬁeﬁﬁne is the readi#y recognizable genus, Dictyoconus, after which this

-|
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Table 3:=- Foraminifera of the Suwannee Limestone

Spiroplectamning alabamensis (Cushman)
Valvuling floridana Cole .

martil Cushman and Bermudez

Pseudochrysalidina floridang Cole
Dictyoconus floridanus (Cole)

Quinqueloculins byramensis Cushman

leonensis Applin and Jordan

Pyrgo byramensis Cushman and Todd
monroel Cushmgn and Todd

Linguling mesonensis Cole

Nonion advena (Cushman)

Nonionella hantkenl byramensis Cushman and Todd
oligocenica Cushman and McGlamery

Reussella byramensis Cushmgn and Todd
oligocenica Cushman and Todd

- Discorinopsis gunteri Cole

Uvigerina vicksburgensis Cushman and Ellisor
Discorbis byramensis (Cushman)

Eponides byramensis (Cushman)
Pararotalia byramensis (Cushman)

mecatepecensis (Nuttall)
Siphonina advena Cushman

Asterlgerina subacuta Cushmgn
Cibicides lobatulus (Walker and Jacob)

Lepldocyclina undosa Cushman
s | SEhaerongaina globula (Reuss)
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zone 1s named. Assoc;ated with Dictyoconus, though not always present,

are four other species belonging to the genera, Valvullna, Discorinopsis,

and Pseudochrysalidina (table 3)e This zone, marked by the first observ-

ed occurrence of Dicf oconus, generally occurs well below the top of the
Suwannee (fig. 4b).However, in certain parts of the Coastal Plain this

zone hgs been abservéd occurring close to, and in several instances, at

the top of this formétianu Where thls 1s the case the inference is, that
the part of the Suwghnee normally occurring above this zone has been sub-

sequently removed byjerosion, a sSignificant fact whose implications be-

I|
come apparent in the discussion that follows.

STRUCTURE

The subsurface étructure of the Ocala and Suwannee Limestones 1is

|
shown by structure-contour maps made on three different datums (pls. 2 =

4), One thickness.maﬁ (ple 5) and two structure cross sections (fig. 6,
a and b) supplement ﬂhe structure-contour maps, the cross sectlons in
particular, showing the structure of the Cooper Marl.

The Ocala_Iimeseoneﬂ Cooper Marl, and Suwannee Limestone compose
a relatively small fraction of a sedimentary blanket that forms the Coas=-

tal Plain. This blanket, which 1is thickest at the coast and thinnest in

the interior, overlies much older rocks, l1.e. the pre-Cretaceous, or
basement complex. These ancient rocks, besides being highly metamorphosed,
have been structurally deformed in certain areas, such deformation re-
sulting in regional structures, or anomalies. These include the Cape Fegr
arch, Peninsular arch, Southwest Georgla embgyment, and Southeast Georgia
embayment (fige. 2). For more detalled information on these structures see
‘reports by P. Applin (1951), Murray (1961, p. g2 = 98), Maher (1965, pe.

22 = 25), and Stringfield (1966, p. 73 = 76)., These structures in the
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basement rocks are believed to hgve been either directly, or 1ndirect1y,
responsible for certain other subsurface structural features including
karst topography, sedimentary basins, Gulf Trough, gnd Interbasin Rldge,
each of which 1s discussed below,

Karst Topography

As shown by the two structure-contour maps (pls. 2 and 3) the most
prominent surficial feature of the Ocala and Suwannee Limestones 1s the
occurrence of numerous depressions, or sinkholes, of vgrious shapes gnd
sizes, which, collectively, constitute karst topography. According to
Stringfield (1966, p. 194) wherever limestone is at or near the surfgce
solution, aidéd by subaerial erosion, has resulted in this type of topog-
raphy. He further points out (1966, p. 195), that Tertiary limestones in
Georgla and Florida.are at or near the surface in two principal areas:

le In updip areas where sedimentary formations come to the surface gs
the result of normal regional dip.

An excellent example is the Dougherty Plain (fig. 1), in southwest-
ern Georgia. Here both the Suwannee Limestone gnd the Cooper Marl are
absent, hgving been removed through a Gombinatiﬂn'of solution gnﬁ%rosian.
For g description of how this process has operated in Basker and Mitchell

Counties see article by Herrick and LeGrand (1964).

2. In areas that are on top of regional structure. Examples of this
are Chatham Count, 1in eastern Georgla, gnd a large area in extreme south=-
ern and southeastern Georgia, both areas gffected by the Cape Fear arch

and the Peninsular arch, respectively. In ewetl® these greas much of the

Suwannee Limestone has been removed through solution and erosion gnd
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karst formed on top of!the remainder. Some idea of the gmount of lime-

stone that has been removed is seen bv the fact, that most, sand in some

instances all, of the éuwannee normally occurring above the Dictyvoconus

1

zZzone 1is missing in thege two areas. An example of an area in which this

process has been carriéd to the extreme is Camden. gnd eastern Charlton
il
Countles, where the Suwannee 1s missing altogether,

Erosion, such as indicated is though%&o have taken place during
Miocene time when erosion on a regional scale is known to hgve occurred
in northeastern Florida and adjaeent parts of Georgia. Regarding erosion

11i horthesstern Floridd Stringfield states (1966, p. 73),-"During Miocene

time the northern part of the peninsula (of Florida) was uplifted, caus-
ing the complete removél of Oligocene rocks from a broad area and the
irregular erosion of tﬁe upﬁer part of the Eocene Series (i.e. the Ocala

Limestone ).-"

Stringfield furth%r staﬁes (1966, p. 79) that where limestones occur
at depth an@ are cover%d with a relatively thick sedimentary blanket,
karst has adso developéd but in thls case chiefly during periods of
eustatic changes of the Pleistocene sea. An example is the McIntosh=
Glynn Counﬁjareaﬁin th% Sautheast Georgla embgyment. Here chgnges in Plels-
 tocene sea level gs muéh as 300 feet, and more, below present sea level
have permitted karst ﬁ@ develop on top of the deeply buried Suwgnnee

and Ocala Limestones, particularly the latter.

Sedimentary Basins
As shown by the tﬂickness map (ple 5) another prominent structural

feature affecting these formations 1s the occurrence of two major sedi-

- mentagry baslins, or dep@—centers, situated within..the Southwest Georgia




embgyment and Southeast Georgla embayment. That major depo-centers occur
in these two embayments was first demonstrateé& in g report by Toulmin
(1952 ) and later-on by Herrick and Vorhis (1963).

According to these reports great thicknesses of Late Eocene depos-
its, including the Ocala and Cooper Marl, occur in both embgyments. How-
ever, gvallgble data show thgt maximum thickness of the Ocala Limestone
is in the Southeast Georgia embayment, where it exceeds 500 feet 1ln
coastal Chgthgm County (fig. 4c). According to Toulmin (1952, fié. 6),
maximum thickness of the Suwannee Limestone is in the Southwest Georglg
embgyment, where it gttains an approximate thickness of 200 feet., As
shown in the cross section (fig. 6a) the Suwannee exceeds 200 feet in
thickness throughout most of the Gulf Trough, which is gn extension of
this embgyment (fige. ). Likewlisepthe Cooper attains its greatest thick-
ness in this trough northward of which 1t thins to 1its areg of outcrope.

Gulf Trough

Still another structural feature affecting these three stratigraphic
units is the Gulf Trough, a linear, depressed ,rea efftending diagonally
between, but not connecting the two embaymenés (fige 5). The name, "Gulf
Trough,"” was proposed by Herrick and Vorhis (1963, p. 55) for a subsur-
face feature in Southwest Georgia, a structure first recognized by the
Applins (1944, p. 1727) as "extending southwestward across Geoggla thro-
ughthe Tallahassee areg of Florida, to the Gulf of Mexico." Aé-described
by Herrick and Vorhis, this trough 1s a "linear feature extending north-
eastward from Grady County through northwestern Thomas gnd Colquitt, (poss=-
ibly continuing) through Tift, Irwin, and notthern Coffee Counties." In

this report (See fige. 5) this trough extends from Decatur, Grady, and



Thomas Countles, northeast to Coffee County, where 1t 1s apparently ab-
sent. Northeast of Coffee County, as indicated by wells, 1t seems to be
present in Jeff Dpvis County and parts of Montgomery, Toombs, and Tatt-
noll Counties, Agaln on the basis of wells and other data this trough
continues in g northeasterly direction across Candler, Bulloch, and Screv-
en Counties to the Savanngh River (fig. 5). That figure 5 represents the
true course of thls subsurfgce trough 1s substantiated by figure 7., This
figure shows closely spaced contours, which, collectively, form g-nar-
row band whose course gcross Georgla closely avnroximates that of the
Gulf Trough as shown 1n figure 5. Moreover, examination of wells situa-
ted in the aréa represented by this band of contours revegled the pre-
sence, at depth, of Cooper Marl, The Cooper 1s g formation with known low
permeablllity, hence would reflect plezometric levels as shown 1in flgure
7o B

Regarding the origin of the Gulf Trough geologists ha}e expressed
varying opinions several of which have been previously suggested in s
report by Patterson and Herrick (1971), but are here somewhat expgnded
in the light of more recent dgta.

As might be expected, foremost among these hypotheses 1s the so-
called, "graben" theory, which by necessity entaills a certain gmount of
faultinge. According to this theory the Gulf Trough 1s included as part
of the much larger Southwest Georglag embayment, both regarded as down-
faulted, As evidence in support of faulting in connection with this struc-
turé Murray states (1961, p. 103), "= geologic and geophysical data at-
test to the presence in the basin (i.e. the Southwest Georglia embayment)

of local gnomalies, both positive gnd neggtive, resulting from uplift
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and faulting of wvarious kinds." However, as observed in wells, some of
which are deep oll tests, evidence in support of fagulting on a regional

scale 18 noticegbly lacking. In the writer's opinion, therefore, this
theorf 1s 1lnadequate as an explangtion of the Southwest Georgia embay-
ment and its adjoining Gulf Trough,

Another, somewhat simlilagr theory is that the Southwest Georgia em-
bayment and the Gulf Trough represent g synclinﬁl downwarp between the
Ocala and Chattahoochee uplifts (Murrsy, 1961, p. 103). However, a poss=
ible weakness in this 1dea 1s that, according to Patterson gnd Herflck
(1971),the Chattahoochee uplift, or anticline, as it 1s called in many
reports, 1s nonexlistent. In the writer's opinion, a change in dip, as
further noted by Murray (1961, p. 103), between the prevailing regiongl
dip in eastern Algbama and thgt in Southwest Georgla is probgbly suffi-
cilent to gccount for this structure, at least in its 1initial stage. lLater-
on (in geologic time) such a negative area could h3ve been further deep-
ened through prolonged sedimentation within this trough, the latter in-
volving 1sostatic adjustment gccompanied by some localized fgulting (See
Dle 5)e |

Still another possibllity, also noted by Patterson and Herrick (1971,
p. 12), is that the Gulf Trough mgy represent a buried solution valley,
such as found in areas exhibiting karst tovography. Evidence in support

of this includes:

le. Presence of sinkholes encountered at depth and on a regional scale,
2. Occurrence of slickensided fragments of clays, or shale-llke clays,
a8 Observed in well cuttings of the overlying Miocene deposits.

Evidence of limestonessolution on a regional scale has been reported
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by Toulmin gnd Winters (1954), Herrick and [eGrand (1964), and Stringfield
(1966, p. 66 - 88). That solution has played a part, possibly an impor-
tant part, 1n the formgtion of the#Gulf Trough séems likely, but that

it was the sole cause does not seem probabley, particularly when viewed

in the light of other evidence gbout to be presented. As for slickensided
clay fragments constituting evidence of solution of limestones on a re-
gional scale, such an idea seems highly unlikely. Such a feature could
only have been produced through movement resulting from solutlon of one
block (of limestone) with respect to gnother. This phenomenon, théugh
doubtless commonplace in karst areas, 1s necessaplly local as to areas
involved and .therefore limited in scope.

Probably the most likely explangtion of the Gulf Trough 1is the theory
that 1t represents a submarine valley, or strait. That i1t represents the
"Suwannee Strait"l/of authors was vprobably first suggested by Ralnwater
(1956), lster by Chen (1965), and still later by Patterson gnd Herrick
(1971). In this regard it should be stated here, that the Suwannee Strait
of previous reports and the Gulf Trough as here postulated, represent
two separate and distinct subsurface feﬁtures (See fig. 2). The problem,
therefore, 1s to show how the Gulf Trough could also hagve been the Su-
wannee Strait, 1n support of which the followling evidence is presented.,

l, Chen (1965, figs. 41 - L44), by means of a series of figures, Shows
a progressive northwesterly shifting of Dall's Suwgnnee Straitg which
Chen cglls, "Suwannee Channel," across Georgla throughout most of Ter-
tiary time, beginning in the Paleocene and éndin@whpaby Late Eocene time,

when he thinks this strailt ceased to function. Regardless of the valid-

ity one attaches to Chen's theéry the fact remains that the position of

1/

Name originglly proposed by Dall and Harris (1892, p. 111, 121-122,) For
an excellent summary of reports dealing with this stralt see grticle by
the Applins (1967, p. G30, G31l.
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Chen's "Suwannee Chagnnel'" during ILate Eocene time coinc¢ides closely with
the Gulf Trough gs shown in this report, thereby strongly suggesting that
the Suwannee Strglt, as generglly concelved, gnd the Gulf Trough were

one and the same at the close of Eocene time,

2, Additional support for coinclidence of the Suwgnnee Stralt and the
Gulf Trough 1s seen when one considers the Gulf Trough as marking the
boundary between two distinct sedimentary facies as does Chen in regard
to his Suwannee Channel. Thus Chen states,a"The channel (i.e. his Suwan-
nee Chgnnel) was a natural boundarye....between two distinct sedimentary
facies 1n the area.=" This also describes the area marked by the Gulf
Trough. Thus, north and northwest of this trough Cooper Marl, along with
the remainde¥ of the Ocala Limestone (i.e. the Tivola Tangue)%/is present,
while south of it only carbonates, i.e. the Ocala Limestone, occur
(figs. 5 and 6).

Other evidence in support of a change in facles occurring along a
line mgrked by the Gulf Trough 1is seen in figure 7, the éignifioance of
which has alregdy been noted,

' Interbasin Ridge

A fourth subsurface structural feature affecting these three formg-
tions is the Interbasin Ridge. The name, "Interbasin Ridge," 1s proposed
for a subsurface feature situated approximately midway between the tTwo
embgyments (fige. 2). On the basis of well cuttings 1it séems apparent,
that Cooper Marl was never deposited on top of thig tongue—like ridge
extending northward from Irwin and Coffee Counties, posslbly as far north
as Wilcox and Dodge Counties (fige 5)e¢ This ridge, if indeed it is a

ridge, is interpreted as a northward extension of the Peninsular grch,

o structure that stood too high to have been covered by the sea in which

Name giveﬁ by Cooke (1943, p., 70) to all updip Ocala Limestone in Georgla.



the Cooper was deposited.

In support of such a subsurface structure Murray (1961, p. 103)
speaks of ="a low positive areg" as separating the two embayment areas
in Georgia. Likewise P. Applin (1951, fig. 2) also suggests such a posi-
tive ridge in hils structure-contour map of the basement rocks in Georgla.
However, probgbly the best evidence in support of thils ridge 1s furnished

by wells drilled on top of this structure. Examples are GGS 509, Coffee
County (See fig. 6a), and GGS 3037, Ben Hi1il1ll County, neither of which
‘encountered Cooper Marl before entering the Ocalg gt deptho, |

Before concluding thls discussion certain practical implicgtions
related to the Gulf Trough deserve further consideration. Owing to un-
usual thicknesses of sediments occurring in the gulf Trough, particularly
the Cdoper Marl (See fig.56a), the area underlsin by this structure is
directly responsible for problems, such as the avallgblllity amd quality
of underground water supplies. In the search for underground water the
tops of potential subsurface gquifers, such gs the Suwannee and Ocalg
"Limestones, may lie so deeply buried 1in this trough as to-entail costly,
| and in many instances, prohibitive drilling costs. An example, 1s a well
drilled in southeastern Tift County to a depth in excess of 650 feet
and still in Miocene clgys, at which point the well was termingted. In
other instgnces, where the Ocala had actually been reagched, this normally
excellent gguifer was found to be too thin to satlisfy even the‘smallest
of domestic needs. In still other instgnces the Ocala was gbsent thus

necessitating gdditional and still more costly drilling. In the mgjority
of cases where wells had to be gbgndoned through fagilure to regch poten-

tial aquifers investigation showed such wells to be situated in pgrts of
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the Gulf Trough containing excessive thicknesses of post-0ligocene (chiefly
Miocene clays) deposits as well as unusual thicknesses of Cooper Marl,

-

both revresenting sediments with low permesbilities. The unusual thickness

of the Cooper Marl and the surprisingly overall thinness, and 1n some

aNL.
instances complete absence, of the Ocalg in the Gulf Trough ¥ explalned

by the fact, that thls trough marks a change in facles resul&ingwin two
contrasting types of lithology. Thus, much, gnd in some cases, all of
the Ocala Limestone has chgnged to Cooper Marl, the latter thus becoming
the updlip equivalent of the OOalg(»f:?- b n r".,_{..‘;")l

By way of contrast, in areas that are on top of the Interbasin Rldge,
successful water wells are the rule rather than the exception, Here;
Cooﬁer Marl, normally occurring below the Suwannee Limestone, gnd excess-
ive thicknesses of post-0ligocene deposits are noticeably lacking, there-
by rendering deep and costly drilling unnecessgry in this area.

Besides problems involving availabilitj of ground water, great thick-
nesses of sediments in the Gulf Trough hagve apparently been glso respon-
sible for qualitative prdblems in parts of the Coastal Plain underlain
by this structure. Examples agre the Cailro and Thomasville areas, in Grady
and Thomgs Counties, respectively, both of which are underlain by the
Gulf Trough. In both areas mineralized ground water 1s often a serious
problem, partlicularly 1in the Cgliro area. One reason for minerallzed
water in these areas could be poor circulation through the deep}y buriled
water-bearing limestones., Some evidence for thls 1is seen in the high per-
centage of dolomitized limestones occurring in these areas, g condition
that is particulgrly true of the Calro area. An alternatlive to using the

Suwannee and Ocala Limestones in these greas is to utilize still more
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deeply buried and hitherto unused aquifers. However, thils was tried 1n
the Thomasvilie area, but with disappointing resultsygs salt water was
encountered at depth. Whatever the solution to thlis problem mgy be the

fact remalns that the answer 1is still.nﬂt Kknown.,
SUMMARY

Summarizing the data presented above the following should be noted:

Of the three formations discussed above the Ocala Limestone is the
lgrgest-asrto areal extent, the Cooper Marl, the smallest., Since the
Cooper Marl 1is an updilp equlvaleﬁt of the Ocala, it is limlfed 1n its
occurrence tq updip parts of the Coastal Plaln.The Suwgnnee everywhere
overlies the Ocala and Coovper Marl Formgtions except 1n the Dougherty
Plain, in Bouthwest Georgla, and Camden and eastern.Charlton Counties
in southeastern Geogglge

These three formgtions revresent two contrasting deppsitional facies.
The Ocala gnd Suwannee Limestones represent modergtely deep-water car-
bonates, or limestones, the Cooper, a_relatively shallow-water clastic,
or marl,

Likewise,the microfaunas contained 1n these two contrasting lith-
ologies reflect the environments in which they originated. Thus, 1n addi-
tion to "smaller" foraminifers the Ocala and Suwannee Limestones glso
contain frequent to abundant "larger" foraminiferal sveclies, the latter
being virtually absent in the Cooper. ‘

The Dictyoconus Zone, a prominent microfossil zone in the Suwannee,
is significant by the fact, that it indicates erosion of thls formgtion
during Miocene time. Moreover, its position relative to the top of the

Suwannee provides an agpproximate measure of the amount of erosion that



the Suwgnnee has undergone., Examples of areas where the ‘Suwannee hgs

been subjected to extensive erosion are Chatham County, in eastern

Georgla, and Brooks and Lowndes Counties, in South Georglia. Both these
areas are on top of subsurface structures viz. the Cape Fear arch agnd
the Peninsular arch, respectively.

Formations composing the Coastal Plain generally dip coastward, but
may be looalﬁjmodified by a number of subsurface structural features,
four of which are briefly described as to locgtion, probable origin,
and structural significance., These include (1) Karst Topography, (2)
Sedimentary Basins, (3) Gulf Trough, (4) Interbasin Ridge, (5) Southwest
Georgia embayment, (6) Southeast Georgia embayment, (7) Peninsular arch,

| 1/
and (8) Cape Fear archo

Karst occurs on top of the Ocala and Suwaﬁnee Limestones as the re-
sult of solution gcting én them over a long period of time. Karst has
formed on these formations where they lie close to the surface, as 1n
. updip greas and in greas situgted on top of subsurface structures. A
special case 1s the occurrence of kKarst on tov of these formagtions where
they are deeply buried, as in the Southeast Georgla embgyment. Here
karst hgs resulted but hgs been aided in its formation through changes
in Pleistocene sea level,

Sedimentary baslins, or depo-centers, occur 1in the two embgyments
and contailn unusually thick sedimentary deposits. The Cooper and Suwan-
nee Limestone gttaln thelr greatest thickness in. the Southwest Georgila
embayment, while the Ocala Limestone is thickest in the Southeast Georgia

embayment.

The Gulf Trough, an extension of the Southwest Georgla embayment,

1
For the locations of structural features, 5 - 8, see figure 2,
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represents a relatively ngrrow, depressed, linear area whose axis trends
southwest gcross Georgla from the Savannah River, 1in southern Screven
County, to Decatur, Grady, and Thomas Counties, in southwestern Georgla.
It is narrowest at its northeastern extremity gnd wldest gt 1lts southern
end. Moreower, it is not continuous but is interrupted by the Interbasin
Ridge, where 1t appears to be absent. The Gulf Trough contains thick.
deposits of post-Oligocene sediments and Cooper Marl, as well. The pre-
sence of thick deposits of Cooper Marl in thesGulf Trough 1s significant
through the fact, thgt this trough marks a change in facles as between the
Ocala Limestone of downdip areas and the Cooper Marl of updlip areas. As

g result of this change from g limestone to g mgrl plus the presence of
thick postiﬁiigocene deposlts successful water wells are difficult to
obtain in the area underlain by this structure., For the same reason qual-
itative ground-water problems glso exist in certain parts of this area.

As to the origin of the Gulf Trough four theories - graben, syncline-
al downwarp, solution valley, and marine strait - gre brléfly discussed.
Of these the "stralt" theory, which holds that this trough represents
the former site of the "Suwannee Stralit," 1s considered the most likely.
Coincidence of the Gulf Trough with Cher's "Suwannee Chgnnel" plus the
fact, that this trough marks a change in facles involving the Ocala
Limestone gnd Cooper Marl, are cited as supporting evidence,

The Interbasin Ridge, a subsurface structure belleved to be an ex-
tension of the Peninsular arch, is shown as occupying a position approxi-
mately midway between the two embgyments. It 1s further postulgted as
eitending northward from Irwin and Coffee Counties, possibly as far as
Wilcox and ﬁodge Counties.Owing to the absence of Cooper. Marl in this

area water wells are feasible.



FUTURE STUDIES
Although progress has been made much still remains to be discovered
regarding the geology and hydrology of coastal-plsgin aquifers and theilr
agquecludes in Georgia. With the current emphasis on the need for energy,
particularly petroleum, more deep oll tests may be forthcoming in the

no- too distant future, thus providing much needed subsurfgce information.

Continued systematic studies are needed on the subjects discussed 1n
this report as well as many others some of which gre as follows:

Additional studies are needed regarding the paleontology and strg-
tigraphy of the Miocene in Georgia. For example, is the phosphgtilc,
shelly limestone, previously placed 1in the basal Miocene, really Miocene
or is it Oligocene in gge?

The age of the deposits occurring between known Miocene and the
overlying Plelistocene sands Ezéﬁgigé}urther study. Is this part of the
Iate Tertiary Pliocene, g series until recently not recognized in Flori-
da? Planktonic foraminifers should provide definitive answers,

The updip limits of the Cooper Marl still remain to be determined.,
Based on gvallable wells and 5 few known outcrops the gpproximgte area-
underlsain by this formation is shown in figure 5.

Closely related to the above is the age of the Cooper Marl. Earli-
er reports, including the one by Herrick (1961), reported the Cooper
as lLatest Eocene, while the U, S. Geological Survey presently regards
this formgtion as Oligocene. Planktonic forgminifers should p}ovide the
sﬁ%er to this problem. |

The Interbasin Ridge requlires considerable additional study. Does

such a ridge exist and if so what gre its aregl 1limits? More and deeper

wells are needed in order to determine the wvalldity of thlis subsurface
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feature.

The avallabllity and quality of ground water 1n the area underlailn
by the Gulf Trough are current problems requiring much more investiga-
tion. Are water wells fegsible in this agarea and 1f so, at what depths
may sultable aqulifers be reached?

Permeablilities of known aquifers gnd thelr aquecludes requlre con-
tinued furture study. For example, 1s the Cooper Marl in the Gulf Trough
an gctual barrier to re-charge to the principagl limestone aquifer, as
indicated in figure 7, and 1f so, to what extent?

Closely related to permegbllity studies are those concerned wlth
re-charge to major aquifers, such as the Suwannee and Ocala Limestones.,
In areas, where re-charge to these two aquifers 1s known to be taking
place, how much re-charge ié gctually going on? As the Coastal Plain
continues to become more and more industrialized the necessity for form-
ing reasonable estimates of ground-water reserves becomes correspond#
ingly more important as time goes on. Re-chgrge studies of these two
agquifers, and others, would go far toward furnishing answers to this

problem.,
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