
GEORGIA

TATE DIVISION OF C O l SERVATIO 1

DEPAHT1\I ENT OF MINE , l\I L ' 11 ' G Al ' D GE OLOGY

A. . F IlCHON . Direct or

THE GEOLOGICAL S RVEY

Bulletin umber 76

B RFACE "BASElUE T" ROCKS

OF GEORGIA

by

Cha rles Milton, U. S. Geological Survey

and

Vern on .T. Hurst, Unive rsity of Georgia

Prepared cooperatively with the . S. Geological Survey

ATLA 1TTA

1965



LETTEH OF TRANSl\IITTAL

Depar tm en t of Mines. Mining and Geology

December 31, 1965

His Excellency
Governor of Georgia a nd
Commissioner Ex-Officio
Sta t e Division of Conservation
Atlanta , Georgia

Dear Governor Sanders :

I have the honor to submit herewith, Bulletin 1\'0. 76 of the
Depar tm ent of lIIines, Mini ng and Geology. entit led, "Subsurface
'Basement ' Rocks of Georgia" by Dr. Cha rles lIIilt on of t he U. S.
Geolog ical Survey and Dr. Vern on J . Hurst of the University of
Georgia.

This is a tec hnical report, prepared at little expe nse to t he
Stat e and dea ls with the crystalline rock floor which occurs
ben eath t he sedimentary rocks which may contain pet roleum in
South Georgi a .

This repor t is parti cula r ly valuab le to t hos e who engage in
test dr illing for petroleum in t hat part of the State and a study
.of its conte nts will go fa r to avoid continued drilling a t dept h
int o rocks which offer no oppor t unity for t he discovery of oil.
The conclusions of this repor t indica te t hat a ll specimens of
bottom core should be studied in det ail by competent petrologists.

Those who drill tests in the fu tu re for petroleum will benefit
very much by a serious study of the results of this report .

Very respectfully yours,

A. S. F ur cron
Director
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SUBS RFACE "BASEi\IENT" ROCKS

OF GEORGIA

ABSTRACf

South of the Fa ll Line, extending NE-SW across the middle
of Georgia, are the Cretaceous and Cenozoic Coastal Plain sedi
men tary depos its . These have been dr illed for oil and gas, and
man y bor ings have passed th ro ugh t hese beds into older rocks
of va r ied cha racter. Not far south of t he Fall Line these rocks
are recogni zably simila r to the ancient metamorphic an d granit ic
rocks- the t rue basement-s-exposed in the P iedmont region north
of the Fall Line. Far ther south, a ser ies of igneous-volcanic rocks
of varying character are found. These rocks show little or no
metamorphism, and include shale, sandstone, ash beds, and
granular fe ldspathic rocks whic h have been termed granite, but
may be arkosic sedimentary rocks.

This repor t describes all available specimens of these older
rocks, fou nd as bottom cores or cuttings, by drill ing below t he
Cretaceous or younger Coastal Plain sediments. Specimens have
been exa mined fro m 29 counties, the nor thern ten of wh ich are
near the Fall Line. The bottom sa mples f rom the nor t hern 10
count ies are defini t ely ba sem ent; t he refore, these counties are
not und er lain by a t hick sequence of rocks of int erest for oil an d
gas explorat ion. In t he remaini ng 19 count ies t he bottom-hole
rock s are principally a sedimentary sequence of pre-Cr et aceous
age cut by or perhaps inter bedded wit h diabas ic and rh yolitic
volcanic rocks. These sedimentary and igneous rocks are de
scribed in some detail. In Pierce County, t he bottom-hole rocks
have a "granitic" aspect. These rocks have been interpreted as
the result of contact metamorphism of an arkose (Millon) or
the brecciation and hydrothermal alteration of g rani te. The
latter opinion is generally held, and is subscribed to by one of
us (VJ H). In our description of this rock (the only one in which
interpretat ion may vary significantly), we have tried to present
all the data, so that the reader may draw his own conclusions.
Until furt he r drilling discloses unquestioned basemen t rocks,
the possibility of oil or gas at greater dept hs than already drilled
in t hese areas cannot be exclud ed.

1



2 G EORGIA GEOLOGI CAL SURVEY B ULLETIN 76

Thi s repor t a lso reviews what is known about buried Triassic
rocks in sta tes north of Georgia, and discusses the alteration
of sa ndstones by igneous intrusions which result s in rocks of
granitic aspect. The possibility of Carolina Slate Belt rocks
underlying the Coastal Plain is also discussed.

A br ief sectio n summa rizes stru ctural an d geophysical data
on the region, and the ir relation to the data of t his report.
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This report describes all available specimens of rocks drilled
beneath t he Georgia Coastal Pla in- tha t is to say, rocks older
t ha n t he Late Cretaceous Tu scaloosa Formati on-and reviews
the literature rela t ing to t hese rocks. Considerable attention has
been given to what has been called "basement" in these wells;
it appea rs that except for test s not far south of the Fall Line,
in whi ch unquest ioned basement (granite, crystalline schists,
etc.) was reached; very few and perhaps none of the tests in
the southern part of the state reached such rock. Instead, t he
wells in the southern part bottomed in arkoses (some moderately
metamorphosed as by intrusive contact ) , sandstones, shales, vol
canic rocks, and ash beds--eertainly pre-Tuscaloosa in age, bu t
poss ibly younger than the known Paleozoic fossiliferous sed i
mentary rocks dr illed in northe rn Florida and nearby Georg ia.
Expert opinion differs as to whether the bottom rock in P ierce
County is meta-arkose or altered granite.

The term "basement" is used variously by di fferent writers ;
for the purposes of t his report, we define it as crystalline , igne
ous and metam orph ic rocks of early Paleozoic or olde r age, under
lying unmetamorphosed younger sed imentary rocks that may
contain oil or gas . Such sedimentary rocks in Georgia are in
t ruded locally by igneous rock, in part of probab le Triassic age;
in part , perhaps, older. Recent unpublish ed da ta by Rober t E.
Zartman of the U.S. Geological Survey (written communica tion,
1965) indica te a possible extens ion of Cret aceous volcan ism in
Arkansas and l\Iississippi to t he eastern part of t he Un ited
States; it is therefore possible that an age even younger than
Triassic ma y be established for some of the bu ried Georg ia
volcan ic rocks.

The age of these rocks underlying the Coastal Plain sediments
is unknown, no fossils having been found, nor radiometric de
terminations having been ma de. No stratigraphic succession has
been established for the series, and it cannot be shown that a
sedimentary bed in one well is older or younger than a bed in
another well. In a ttempt ing to suggest an age for t hese rocks,
the geologist is inevitably influenced by his past experience, and
emphasizes the similarities which ex ist between these rocks and
t hose he has prev iously studied. Thus, to one geologist (!IIilton)
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who has worked extens ively in Tr iassic rocks of t he Atlanti c
seaboard states, t he assemblage of fin e-grained feldspathic sedi
ments , diabases, and granophyres, suggests such rocks as are
found extens ively in t he Triassic basins of the eastern states, and
described by King (1959, p. 50) :

"From Nova Scotia to South Carolina rocks of th e Newark
group of la te Triassic age form long strips in the crystalline
a rea ; simila r rocks hav e been encountered in wells unde r the
coastal plain deposits as fa r south as Flor ida . .. they probably
accumulated in down-fau lt ed troughs . . . whil e the region still
possessed considerable relief . The sediments are not metamor
ph osed or even folded, but have been tilted, warped, a nd broken
. .. Sedimentati on was accompani ed by igneous and volcanic
activity; in places t he sediments a re interb edded with basal ti c
lav as and in truded by masses of diabase . . . ."

On the other hand, geologists inves t igati ng th e lower Paleo
zoic ( ?) mildly to modera tely deformed sed imentary an d volcanic
rocks of the Carolina Slate Belt, whi ch are simila rly exposed
from southern Virgi nia to central Geor gia, have been impressed
with resemblances of the Georgia bottom-hole rocks to rock
ty pes charact er ist ic of the slate belt. Thus, W. R. Brown (1949 ,
persona l communic ation ) classed the Atkinson County, Sun Oil
Company- Doster-Ladson No. 1 bottom-hole volcanic rocks, as
"altered silicic flow rock (aporhyolite ?)" of Virgilina Slate Belt
age, and recently H. D. Sund eliu s (personal communica tio n)
ha s noted lithologic simila rit ies (de tailed below ) of ma ny of the
Georgia rocks of th is report to slate belt types.

Apart fro m the question of asc ribing an age to t hese rocks.
there is a problem of clas sing them petrographically. Without
su ch kn owledge, one cannot even begin to relat e th em to t hs
geologica l his tory of the region, or t o dis cuss these rocks intelli
gently in re lation to the possibility of finding oil or gas . A few
of the rocks described in this report are of such character t hat
their petrograp hic feat ures may bear varied int erpret ation.
Some, if not most, of these difficulties are inherent in the small
s ize of the av ailable specimens and t he lack of satisfactory data
as to their relation to rocks abo ve an d below ; sometimes t he
processes whi ch have produced t hese rocks a re as yet imper
fectly understood, an d one can not with confidence infer t he
na ture and history of the rock f rom laboratory study alone. Also,
erroneous designa ti ons applied t o some of t hese rocks have per-
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sisted in the literature and some have led to further misinter
pret a tions of th e nature of t he buried terrane. It is hoped t hat
t he data here presented will clarify our understanding of the
Georgia subsurface rocks. In this report, the specimens are
desc ribed and most are illustrated; their designati on as to rock
type re presents the consensu s of t he petrologis ts who have
exa mined them. Where differences exist the various views are
present ed.

As of now, the re is agreement that below the Upper Cre taceous
Tuscaloosa Formation is an extensive series of sedimentary and
volcanic rocks t hat show little or no metamorphism. JIIesozoic
(Triassi c) and ear ly Paleozoic (Carolina St ate Belt) ages have
been suggested. If the rocks in question are Trias sic, the n the
possibility of olde r strata , as yet unreached by dr illing , and
containing oil or gas, may be considered. If the rocks are Paleo
zoic, chances of find ing oil or gas would be lessened, bu t until
unquestioned basement , i.e., granite, gabbro, crystalline schists,
marble, etc., is reached, such possi bility is not ruled out.

In th is report , we briefly review the occur rence and character
of Triassic rocks exposed or bu ried beneath younge r sed imen ts
in the eastern Unit ed States; likewise, a brief stat ement is g iven
for the Sla te Belt series in the same general region ; both of
these have been cons idered as possible equiva lents of pre-Cre
taceous rocks fo und by deep drilling in Georgia. A descr ipt ion
of t ra nsfor mation of arkose to "granite" in Finland and Con
necti cut is cited at some length ; similar alt erations are known
in man y places. We believe t hat such alte ra t ion of sediments by
intrusive rock is shown by ma ny of the cores and cuttings fo und
by deep dr illing in Georgia .

Followin g this general discussion the wells, not far south of
the Fall Lin e, which did drill into t rue basement rocks (the
buried cont inuation of the crystalline terrane exposed in the
Piedmont) are f irs t lis ted. Then t he wells whi ch drilled t hrough
the Coas tal Plai n sed iment s into sedimentary and igneous rocks
of unkno wn age are reviewed , with special reference to t he
nat ure and dep th of t he bottom-hole rock.

F rom t his, inferences as to the nature an d configuration of
the pre-Upp er Cre taceous (Tuscaloosa) subsurface are suggested.
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B RIED T RIASSIC ROCKS IN THE

AT LANTIC COASTAL PLAIN

i

Many deep wells nor th of Georgia in t he Atlan tic seaboa rd
have been drilled t hrough the Coas tal Plain sediments into rec 
ognized Triassic and older formations , and in some places into
the true basement of metamorphosed granitic rocks and crystal
line schists. A few such deep tests are noted below.

Cooke (1936) has recorded a well in South Carolina which at
1,580 feet passed from Upper Cretaceous into 980 feet of Upper
Triassic ( ?) Newark (?) Group, in whic h diabase occurs at 1,630
1,645 feet, and again at 2,450-2,570 fee t (total depth) . The well
was not dri lled below t his lower diabase, and similar (Triassic ?)
rock may extend much deeper.

Olivine diabase was fou nd at a depth of 715 feet in Florence,
Sout h Carolina, and is considered , from its appearance, to be of
Triassic age (C. Milton, unpublished data).

Swai n (1947) has record ed 3,294 fee t of pre-Tuscaloosa sedi 
mentary rock in a well in North Carolina; t he lower 728 feet,
referred to "Pre-Trinity-Coahuila" appears from the published
descr ipt ion to resemble t he arkosic sediments found in the Geor
gin wells and t he known Triassic out crops of t he middle Atlan ti c
State s. Gra nite was found benea th th e pre-Tuscaloosa sediments .

Richards (1945a) has descr ibed a deep well on the Eastern
Shore of Maryl and, which at 5,360 fee t entered 269 feet of
Tri assic (Newark Group) red and greenish shale with alternat
ing layers of coa rse arkosic sandstone. Above the Triassic is
early Lower Cretaceous or possibly J urassic siltstone or clay
stone, nearly all , or all, nonm arine. Below the Triassic is a granite
complex .

Richards (1945b) lists a well in Virginia (Bowling Green,
Caroline County ) as passing from Lower Cretaceous at 1,160
feet into 390 feet of Tri assic sed imentary rocks.

It is clear from the foregoing citations t ha t characteristically
Triassic sedimentary rocks and diabase, as well as an extensive
Lower Cretaceous (Jurassic in part?) section have been recog
nized as underlying the Coastal Pla in north of Georgia. There is
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no evident reason why s imila r rocks should not extend into Geor 
gia and even into Florida. As a matter of fact, most of the
Georgia wells he re stud ied do go into diabase-basalt or arkosic
sediments at depth s, and with a relationship to the overly ing
rocks that suggests a Tr iassic age. The few wells which entered
other types of rock-rhyolite, agglomerate, tuff-may also be
considered to be of the same general age, for volcanic rocks of
these types a re kn own elsewhere to be associated wit h diabase
and arkosic sediments. Dunbar (1960, p. 278) mentions ashes
and bombs from a small area near t he Holyoke Range in :\la ssa
chusetts.

An extensive Triassic section in North Carolina , where the
most sout her ly known Triassic exis ts, has been described by
Reinemund (1949), who gives a generalized strat igraphic section
of several thousand feet in thick ness . Resti ng on "metamorph ic
rocks, mainly schist," is a gray basal congl omerate, some 20
feet t hick followed by about 1,700 feet of red siltstone and clay
stone in lent icular beds. Th is is followed by a gray siltstone and
f ine-grai ned sandstone, about 200 feet thick, then the Deep
r iver coal bed, abo ve wh ich is several hundred feet of black and
gray shale. Above this is severa l t housand feet of red siltstones
and claystones , wit h len ti cular beds of buff, coarse-grained
arkosic sandstone and conglomerate in t he upper part. Numerous
diabase bodies cut the ent ire ser ies.

Th e simila r ity of t he rocks of this ser ies to those found in
many of th e wells in th e southeas te rn stat es needs no st ress .
However, with the limited infor mati on now available, it would
be futile to attempt any detailed cor re lation between th is section
and anythin g in deep wells, even in nearby regi ons, let alone
southern Georgia, as these continental clastic st rata, being'
formed under local cond it ions controlled largely by topography,
are essentially lent icular and disconti nuous.

Continuing th is survey of known and presumed Tr iassic rocks
southward, we find in the Piedmont re gion of Georgia numerous
diabase dikes (Lester and Allen, 1950) as also sh own on t he
Geologic Jlla p of Georgia (Stose and Smith , 1939). lIlan y of t he
dikes are contiguous to the Fall Line, and their abundance sug
gests the presence of similar rocks under the Coast al Plain to
the south . In several Georgia deep tests, the drill passed into
and through diabase. Leste r an d Allen (1950) note the absence
of sills in the Piedmont ; this is to be expected because basalt
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and diabase weath er readily, and t hin exposed sheets would be
easily removed. An almost vertica l dike, however, would persist
far longer.

It ma y be noted t hat Hotz (1949) states that " From bore hole
records Triassic rocks are known as fa r south as Florida." How
ever, he does not cite su bstant iating data, and probably he was
inferr ing a Triassic age for such rocks from their general litho
logic character.

A possible age of some of the pre-Coastal Plain sedimentary
rocks is Early Cretaceous; however, the vast thickness of Coastal
Pla in sediments implies a corresponding erosion of older forma
tions to the north and west to supply such material. For this
reason, it is improbable that t he Tuscaloosa (basal Upper Cre
taceous) rests generally on rocks not much older; more likely a
cons idera ble unconformity exists, and the und erlyin g rocks are
at least as old as Triassic, wh ich is known to f ill t roughs several
thousand feet in depth .

Th e poas ibility that the basalts, rhyolit es, tuffs, and sandy
sed imentary rocks in southeast Georgia may be part of the slate
belt series of ea rly Paleozoic age also cannot be excluded, as sug
gested by Bro wn (written commu nication, 1949) for t he ash or
rh yolite drill ed in Atkinson County, Georg ia, discussed below.

F inally, a Paleozoic age, younger perhaps t ha n the Carolina
Slate Belt , ma y be considered. In northern F lor ida subs urface
sedimen tary rocks of such age have been dated by fossils. Fos sils
have not been obse rved in the Georgia subs urface rocks dis
cussed in t his repor t.
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SLATE BELT ROCKS OF THE

EASTERN UNITED STATES

Older th an the Coastal Pla in sediments, bu t probably younger
than Precambrian, is a mildly metamorphosed series of gen
erally fine grained sedimentary and volcan ic rocks, found in
areas from southern Virginia to central Georgia. In a few places
(Arvonia and Quantico, Virginia) Ordovician fossils have been
found . Alt hough the ser ies is termed "sla te belt," t rue slate is
a minor featu re . Sundelius, who has studied t he ser ies in North
Carolina, desc rib es the Carolina Slate Belt rocks in the followin g
terms (written communicat ion, 1965) .

"The slate belt rocks are comprised of interbedd ed volcanic
and epiclastic rocks that are only mildly metamorphosed . Am ong
typica l sla te belt rocks are argilli te, siltstone, fine-grained sand
stone, rh yolit ic tuffs and flows, and andesitic to basaltic t uffs
and flows. Th ese rocks are, of course, cut by Triassic diabase
dikes which are black, fine-grained, very fresh, and un rneta
morphosed. In general, the basalti c rock (flows, in pa rt, amygdu
la r ; tuff, and tuff breccia) in t he slate belt a re now gree ns tones
and are comprised mainly of plagioclase-ch lori t e·epid ot e-amphi
bole and some calc ite. Rh yolitic and rh yo-dacit ic volcanic rocks
occur as flows, t uf fs (in pa rt welded 7) , crystal t uffs, and crystal
lith ic tu ff s.

"The ep iclastic slate belt rocks, i.e., argillite, s iltstone, and
f ine-grained sandstone, are generally well-bedded and are com
prised dominantly of quartz and feldspar (ma inly plagioclase)
in a f ine-grained micaceous matrix t ha t contains bot h muscovit e
(sericitic whi te mica) and chlor it e. Epidot e, sphene, pyrite, and
magnetite occur in accessory amounts. Some of t he sil tstone is
ca lcareo us . Tru e arkoses do not occur in th e sectio n wit h whi ch
I am familiar, but feldspat h ic (mainly plagioclase) siltstone and
sandstone occur."

In the descriptions of the various specimens below, Sundelius'
suggestions as to possible slate belt re la ti onships are noted.
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PSE DO·GRANITIZATIO T OF ARKOSE IN

FINLAND AND CON ECTICUT

11

The origin of granite an d granit ic-appearing rocks generally
is a major petrologic problem, and more than a cen tury of in
vest igation has not settled all controversy. It is now generally
agreed however, that clastic siliceous-feldspathic sedi ments may
re-cryst all ize into rocks event ua lly indistingui sh able f rom gran
ite, and that a ll degrees of this transformat ion may exist. It
may be, as in Pierce County, that alteration is so far advanced
that a sed imentary origin would not be recognized, and the rock
would be accepted as truly magmatic. Some students go so far
as to assert tha t a ll granit e represents an cient metamorphosed
sediments- unlike basalts and diabases, whi ch are t hought to
re present a primit ive fluid layer of the earth's crust.

Without enter ing these fa r-reaching spec ulat ions, we may
consider a few specif ic examples of such alteration by diabasic
int ru si ves of sed imentary rock into g ranite-like rock, which
sho uld be considere d in lithologic studies of such alt ered ("gra
niti c" ?) rocks in Georgia. A study by Kah ma (1951) is especially
instructive. He shows th at sandstone has been partially re melted
by dia base, and enabled to flow int o joint cracks of the cooling
diabase. In F inland , t he unmetamorphosed (" no traces of meta
morphism ") Jotnian Formation is Precambrian, though younge r
t han t he Archean metamorphic rocks su r ro unding it , and con
sists of ra pakivi granite, sandstone, and diabase. Kahma dis 
cusses t hree ty pes of metamorphism cause d by in trusion of hot
diabase magma into granite and sandstone. In the first of rela
tive low grade (pages 16-17),

" . . . The larger quartz grains have rather smooth surfaces
in the normal sandstone, but, on approaching the contact, they
become toothed (Figure 4, Pla te I ) whil e at t he same t ime the
f ine-grained cement decreases. A fine-grained aggregate of
quartz, pigmented feldspar, muscovite and chlorite occurs be
tween the la rger quartz grains in the sandstone about om. apart
f rom the contact. This fine-grained aggregate has almost en
t ir ely vanished at t he contact and instead t he bigger qua rtz
grains have become toothed, thus joining the constituents of
the sandstone more firmly than normal. Neither sericite nor
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chlor ite a re found in th e sa ndstone at the contact prope r , but
instead th ere are dirty shreds of bioti te. Moreover, neither twin
ning of t he fe lds par nor perthiti c growt h of pot ash feldspar can
be det ect ed in t he contact zone under the microscope. Th is a lso
see ms to be a resu lt of a cont act influence."

Laitakari (1925 ) is cited by Kah ma (p. 18) wit h reference
to a granitized sandstone boulder : "This .. . much resembles
granite." A notably stronger degree of metamorphism is dis
cussed by Kahma (p. 23) who cites Sede rholm's desc ript ion of
dia base int ru ding granit e ; t he latter has been pa rtially melt ed,
and a quartz-feldspar melt reciprocally int ruded into the dia
base; the melt has crystallized with micrograph ic texture.

F inally, extreme metamorphism is shown in a body 20-30
meters thick which is considered to be a hybrid rock , de rived
f rom melting of an original granite lens about 7-8 meters th ick,
enclosed between two diabase sills (p. 40-43) .

In t he United States, Heald (1956) has described cement at ion
of Triassic arkose in Connect icut and Massach uset ts , and be
lieves that most of the cement in these arkoses remote from
igneous rocks is never th eless of ign eous or igin. He obse rves
that "a magmatic source for cement should not be ruled out
even th ough ef fects of hydrot hermal activity may be absent."

Hotz (1949) in a detailed study of the Dillsbur g, Penn sylvani a ,
diabase and associa ted rocks, des cribes the granophyre fou nd
the re. This so-called "red-rock," consists mostly of quartz and
feldspar , both often int ergrown in microp egrnatit e. Hotz con
side rs granophy re to be, in gene ral , a lat e-s tage differen tiate of
the diabase magma; but recogn izes t hat elsewhere anatexis by
ingest ion of silicic rocks may result in a granophyre. He notes
that t ur bid feldspars are character istic of such rock.

Man y of t he Georg ia rocks, illustrated below, which have been
called "b asemen t" rocks, show feat ures such as Kahma and Hotz
descr ibe.
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STlWCTU HE 'DER THE

COASTAL PLAIN

\ :1

Herrick and Vorh is (1963) present a s t ruct ure-contour map
(500-foot contour in terva l) of t he pre-Cretaceous su rface which
is in good agreement wit h t he "basement " depth shown on our
ma p (figu re 28) . Th e majo r features of the subsurface they
describe a re the "Gulf Trough of Georgia," plunging from the
center of the state southwestward th rough the Tallahassee re
gion of F lorida into the Gulf of ) Iexico ; and a sha llower "A tl ant ic
Em baym en t of Georgia" ("Savannah-Southeast Georgia Basin" )
sloping southeastward in southeastern Georgia .

Murray (1961) discusses the Savannah (Southeast Georgia )
Basin; the basement is said to be abo ut 6,000 feet in depth near
Savannah , and deepens offshore . Th e age of the over lying de
pos its is sa id to ran ge from possibly ea rly Mesozoic to late
Cenozoic. Murray shows a map (p, 99) with t he bounda ry of
th e Savannah Basin, a lso t he Southwest Georgia Basin. A struc
t ure sect ion of t he Ocala arch of Florida and Southern Georgia
(after Gunter and Vernon, 1954) (a lso on p. 99, Murray, 1961)
summa rizes th e scanty published data.

Th e depth s at which igneous rock or volcanic ash was fo und
in th e various counties may be reviewed, fo r what ligh t ma y be
cast on t he problem of the na t ure and structu re of t he pre
Coastal Plain terrane.

Consider ing the dept hs to volcanic rock shown on the map
(f igu re 28), the Laurens County depth to diabase of 2,546 feet,
the shallowest recorded, agrees with t he relatively t h in cover
of Coastal Plain sediments near t he Fall Line. At t he same
ge neral posi t ion wit h reference to the Fall Line is the Mont
gomery County well ; not far sout heast of it the depth to ign eous
rock is 3,390 feet. West of Laurens County , volcani c rock was
found in Pulas ki County at about t he sa me depth, 2,635 feet ;
and after penetra ti ng approximately 50 feet of such rock, th e
dr ill passed into a sandy sed imentary sequence bottoming at a
depth of 3,463 feet. In Dooly County, imm edia tely west, volcanic
rock was not found, but from 3,720 feet to 3,748 feet (total
dept h ), feldspathic sandstone or a rkose was drilled . Still fa rthe r
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west in Sumter County. at 2.981 ?-2.998 feet T.D.. diabase was
dr illed. Another Sumter County well drilled much deeper . to
5.240 feet . presumabl y also in pre-Tuscaloosa rocks .

South of this block of five count ies , extending east t o west
in south-central Georgi a, are th ree counties . Liber ty on t he
coast , Appling near t he middle, and Calhoun near the western
edge. Liberty County may be cons ide red with two othe r seaboa rd
cou nties to the south, Glynn and Camden. In Liberty County at
a depth of 4.254 feet is a rock classed as qua rtz rh yolit e por
phyry. It could perhaps also be classed as an intensely altered
arkose; in Glynn County, rock of similar nature shows the
character ist ics of granophyre an d is at a depth of 4.737 feet .
cor relat ing perhaps with a southward dip of the pre-Tuscaloosa
su rface of some 10 feet per mile. Farth er south, in Camden
Cou nty.. and at a simila r depth (4,702 fee t ) volcan ic ash was
found to a total depth of 4.955 feet . In Appli ng County basa ltic
rock was found at about t he sa me depth as in Lib erty County ;
and a simila r rock in Calhou n Count y at a cons iderably greater
dept h of 5.265 feet.

Sundelius (wr itten communication) considers that the Cam
den. Glynn. and Libert y County rocks resemble slate belt rather
tha n Triassic ty pes.

In Mit chell Count y in southwest Georg ia, at cons idera bly
great er depth, 6.550-6,612 feet, and again at 7,375-7.377.5 feet ,
diabase was found. with clastic rocks at 7,487 feet T .D. Th ese
depths cor respond to a general southward slope of the pre-Tusca
loosa erosion surface, with perhaps a strong westward com
pone nt also. This is a lso suggested by t he depth s to igneous
rocks or as h beds in th e three counties some 60 miles east. in
wh ich igneous rock or ash is fou nd several thousand feet h igher
(Atkinson County, ash at 4,296 feet ; Clinch Coun ty , ash at 4,348
feet and amygdaloida l basalt at 4,190 feet ; and Echols County,
diabase at 4.130-4,140 feet). Data of Woollard and ot hers (1957)
also suggest a wes t ward dip of t he basement. nam ely. f rom 4,088
feet depth in Atk inson County to 5.355 feet 20 miles west in
Tift County.

Th e sha llow dep th of igneous rock in t hese three central
southern counti es , wit h appearance of what may be Paleozoic at
similar shallow depth . suggests a northe rly extension of t he
Ocala Uplift of central northern Flor ida.
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The dep th to basem ent nea r Savannah of some 6,006 feet
note d by Murray (1961) indi ca tes t hat a cons ide ra ble th ickness
of sediment s, possibly exceed ing 2,000 feet, underl ies t he bottom
depth s reached in the three coastal county wells.

Th e Scre ven County well, T.D. 2,677 feet, and the Treutlen
County wells, T.D. 3,180 feet and T.D. 3,240 feet, all bottomed
in t rue baseme nt rocks. All counties south of t he Fall Lin e in
which t rue basement has been reached are shown in solid outline
on the map.

On the gravity map of Georgi a a major anomaly is indicated
as a 50-milli gal high located ap pro ximately a t 31 °30' N. lat .,
83°25' W. long. Only one well, the Atkinson County Sun Oil
Deater-Ladson 1\'0. 1 was dr illed near it. The bottom-hole rock
at 4,220-4,296 feet T.D. is volcanic ash or rhyolite tentatively
as signed to t he Virgili na Croup of Laney (1917) by Brown
(1949, written communication ) or the possibly equiva lent Ca ro
lina slate belt by Sundelius and others. Calculati ons by W. B.
J oyner (1964, written communica ti on) ind icat es that if such an
anomaly were to be as cribed to a volcan ic rock or to a sill, a
t remendous th ick sheet of diabase, on the order of 10,000 feet ,
would be required . Rulin g out a volcanic rock, and assuming that
the an omaly reflect s densi ty variations in the ba sem ent, as fo r
example bet ween densiti es of gran it e and ga bbro, he f inds that
the depth to th is basem en t cannot exceed 12,000 feet and is prob
ably subs tant ia lly less . With some 5,000 feet of Coast al P la in
sedimenta ry rocks , t h is would leav e at most some 7,000 feet of
strata between the Coastal Plain and baseme nt.

Some seismic determinations of depth to " basement " have been
determined by Woollard and others (195 7). These depths presum
ably indicate the floor of the Coastal Pla in strata. and not neces
sa r ily t he metamorphic rocks of the Pi edmont. Commenting on
t hese data, W. B. Joyner (wr it ten commu nication, 1964) ob
serves : "The velocities are all within the same range t hat Wool
lard recorded fr om measurements over the granites, schists, and
gneisses in the Pi edmont where th ose rocks a re exposed at t he
surface. Th e velocit ies are too high for Triassic sediments and
seem ra th er low for diabase. Th ey are simila r , however , to veloci
t ies reco rded on rocks of the Caroli na Sla te Belt . Th ey are also
"bout what one might expect from Paleozoic limestones ."
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WELLS PENETHATING THUE BASEi\IENT

IN GEOHGIA

Abou t a dozen Georgia wells have passed into unqu estioned
baseme nt, i.e., granite an d crys ta lline schi s ts, Paleozoic or older.
All are in ten counties not far south of t he Fall Lin e as shown on
the map (fi gure 28) . For the wells , location, dri lling company
and da te, to tal depth (in feet) and type of basement rock are
g iven below if known.

References : Appli n, 1951, unless otherwise noted.

Burke County

2.5 miles eas t of Greens Cut- Three Creeks Oil Company (1923).

T.O . : 1,033 feet Crys ta lline rocks

Cha tt ahoochee County

Cusseta (water well) .

T.O.: 1,205 feet Hornblende sch ist (fig-ure I)

Hichmond County

Allen's Sta tio n, 9 miles so uth of Aug usta-Three Creeks Oil Com
pan y (19 21) .

T.O. : 400 feet Crysta lline rocks

Jefferso n County

3.5 miles sout hwest of Louisville-s-A. F. Lucas and Georg-ia Pe 
troleum Oil Well (190 7)

T.O. : 1,143 feet Crystalline rock

Washington County

Twelve miles northwest of Sandersville--lIIiddle Georgia Oil and
Gas Compa ny (1920) .

T .O. : 400 feet (approximately); crystalline rock
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F 'igu re 1. Thin sect ion, plane-pola rized light ; f rom water well in the city of
Cusseta, Chattahoochee County, 1200-1205 ft. depth. ,

Hornblendite
Consists essentially of blue-g reen hornblende (bl ack in the hand-speci

men) , clear quartz, turbid alkalic feld spar, brown biotite, and pale green
chlorite. The feldspar appears to be in part orthoclase , in part oligoclase.
The character istic schistose structure of thi s rock is evident.

Two miles so ut hwe st of Tennill e-Layn e-Atlant ic' s N.S.C. Wa ter
Well (194 5) .

T.D.: 872 feet. Granite

Reference : McCla in, 1953

Hous ton County

LL 266, LD 13- Gilbert 1'0. I - Tricon Minerals , Inc. (19 49) .

T.D.: 1698 feet. Biot it e gneiss

LL 44, LD 14-J.D. Duke No. I-Tricon Minerals , Inc. (J949) .

T.D. : 1494 feet. Biotite gneiss



18 G EORGIA G EOLOGICAL S URVEY B ULU:TI N 7t i

Macon County

LL 182, LO 1-Forhand No. I-Merica Oil (1954) .

T.O. : 2139 feet. Schis t

Reference: Hurs t, 1960

) Ia rion County

LL 207, LO I--J. F . Bergin No. I-Lee Oil and Natural Gas Com
pa ny and Canad ian Explora ti on Syndica te (1956) .

T.O. : 1764 feet. Basement

Reference : Hurst, 1960

Screv en County

Four miles N. 89°E. of • ·ewington-F. \\' . lIIcCain-H att ie H.
Pryor No.1 (1963) .

T.O.: 2677 feet. Basement (gran ite)

Reference : Rin ehart Oil News Compa ny , 1964.

This , wit h the Treutlen Count y wells , represents the g reatest
distance south of the Fall Line in which drilling ente red un
questioned basement, i.e. , passed th rough t he ent ire seque nce of
sedim entary rocks.

Tre utle n County

Barnwell No.1 Jim Gillis, 3 miles eas t of Soperton.

Elevat ion 356 feet. Completed 8-24-61, T.O. 3,240 feet in "Paleo"
(metaquartzite) .

Reference: Rinehart Oil News Company , 1962.

McCain and Nicholson H. Gillis No. 1, 7 miles eas t of Soperton

Eleva ti on 343 feet. Complet ed 12-1-1962 , T.O. 3,180 fee t in
"Basemen t ' biotite gneiss.

Reference : Rinehart Oil News Company, 1963.

Although Treutl en County is some distance (50 miles ) south
of t he Fall Lin e, t he above tw o wells und oubtedly drilled into true
basemen t (crystalline metamorphics). The depth s reached are
some 500 feet below the Lau ren s Count y well which reached
diabase at 2,546 feet.
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NO '·BASEMENT DEEP TESTS
IN GEORGIA

Count ies in which rocks younge r than basement were reached
beneath the Coastal Pla in with depths and bottom rock as list ed
below. These a re the count ies out lined heavily on map (Figure
28).

Appling

Atkinson

Calhoun

Camden

Clinch

Dooly

Echol s

Glynn

Laurens

Liberty

Mitc hell

M on t gnmery

Pierce

Pulaski

Sumler

Toombs
\Vayne

Wheeler

Depth

4,108
4,098

4,296

5,273

4.95;;

4,588
4,190

3,748

4,062
4,185

-1 ,737

2,546

4,254

7.487

3,433

4.375
4.355
2,710
2,895
6,035
2,998
5,240
3,681
4,620
4,541
4,002

Bottom Rock

Basalt
"Quartzite"

Volcanic ash (or rhyolit e ?)

Basalt or diabase

Volcan ic ash (or rhyolitic tuff)

Volcanic ash or siltstone
Amygdaloida l basalt

Arkose

Qua rt zile (Paleozoic)
Shale an d sandstone (Paleozoic )
(Dia base 4,11 5-4,150)

Granophyre

Diabase

Qnar tz rhyolit e porph yry
(granophyre " )

Sandstone (diabase s ills )

Diabase

Granite?* Arkose '!**
Granite? * Arkose? · ·
Diabase
Diabase
Sa nds tone (diabase si lls )
Ark ose-sands tone (diabase s ills )
(no samples)

Arkose
Arkose
Volcanic ash
Siltsto ne

• Int .. rpr e t ati"'1 .. r v. J. H.
•• In l ..r l'rt>IJltlo n o r c . :\1:.
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Appling County

LL 522, LO 2-1 mile northwest of Baxley , J . E. Wea th erford
S. J . Felsentha l, lIIrs. W. E. Bradley No.1 (194 7)

Elevation : 229

T.O.: 4108 ft. Basa lt

References : Applin , 1951; Hurs t , 1960

This is basaltic volcan ic rock . The minerals are th ose of diabase,
but the structure of the rock is different, reflecting different
condi t ions of crysta llizat ion of simila r magm a . Such arnygdaloidal
variants of diabase are often found and are not necessarily , or
even probably, flows, as implied by Applin (1951) who cites F. F.
Grout: "altered amygdaloidal basalt, probably a lava flow." Figure
2 shows the appearance of this rock in thin section.

Figu re 2. Thin sect ion, plane-polarized light; Appling County ; J. E.
Wea therford, S . J. Felsenthal , ' V. E . Bradley N o. 1. 4,106-4,108 ft. (bottom ).

Amyg dula r basalt

Amygd ular basalt. Volcanic rock, possi bly related to diabase of other
well s. It is somewhat pyri tized, as are other diabasic rocks. The rounded
mas s is an amygdular ca vity (gas bubble ) which has been filled wi th well
crystallized quart z, feldspar, chlorite, and ca lcite ; the groundmass is ob
scurely crys tallize d plag ioclase, augite, chlor-i te, and iron oxide.
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Circula r 3, Georgia Geological Survey (l\IcClain, 1953) does not
lis t this well, but does list a Martin and lI arris Drilling Con
t racto rs, S. J. Fel senthal No.1 LL-552 southeast second District,
7 miles north west of Baxley . Complet ed June 16, 1947 at 4,098
feet in "qua r tzite (lower Cretaceo us crystalline? ?)."

Apparently the fi rst well drilled into a basaltic sheet, and the
second into a sandstone which may have been indurated by the
basaltic intrusive. Sundelius (written communicat ion, 1964). notes
that t his rock resembles similar basalts from t he sla te belt and is
alte red to a greater extent t han Triassic diabase that cuts slate
belt rocks . However, Triassic diabas e from othe r regions does
show extensive alteration. Th e occur rence of normal diabase in
nearby Mont gomery, Laur ens, and Pulask i Count ies su ggests t hat
this rock may be a variant of the same magma. In New Jersey,
Pennsylvania , and ot her states, both Triassic diabase and basalt
occur .

At kinson County

LL 71, LD 7-Sun Oil Company- Dost er-Ladson No.1 (1945) .

Elevation: 222 ft.

T.D .: 4,296 ft . Alt ered volcanic ash or rhyolite

References: Applin, 1951, Hurst , 1960.

Appli n (1951) gives the top of the volcanic rock at 4,220 feet
giving 76 feet of volcanic rock, which he lis ts as "Paleozoic" 01'

"pre-Cambria n." In an earlier publication (Applin an d App lin,
1947) the interval 4,282-4,296 feet T.D . is termed "schi st ," above
which is 442 feet (from 3,840 to 4,282 feet ) of pre-Atkinson
Lower Cretaceous, indicated as sa ndstone and shale, apparentl y
similar to "The unfossili ferous littoral or nonmarine sandstone
and t he red shale, whi ch compose th e lower member of t he Atk in
son in th e northern part of the Alabama and Georgia Coast al
Plain . . . ." (Applin and Applin, 1965, p. 66).

Th e specimen is a gray fin e-g ra ined (aphanitic) rock, sparsely
veined with calc it ic mater ia l. In this section it shows a confused
fels ic aggregate, heavily stre wn with black opaque iron oxide
grains. Small alkali-feldspar phenocrysts a re best seen under
crossed nicols; more abundant a re irregula r ve inlets of calcite and
epidote, or quartz with chlorite. Neither shard structures, indi
ca ti ve of ash, nor flowage lines, indi cati ve of rh yolite, were ob
serv ed. Rhyoliti c rocks are kn own to have for med from material
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whi ch reached t he surface under exp losive condit ions as a glow
ing mass which moved as an avalanche ("nuee ardente" ) . Such
rocks could be termed ei ther tuff or rhyolite.

This rock is illustrated in f igure 3. It may be instructively
compa red with the as h in Clinch County described by Ross
(1958). It could be hydrothermally altered volcanic ash with
ma ny dissemina ted opaque ore grains , and epidote-calc ite veinlet s.
The absence of ordinary detrital minerals and lack of bedding
or stratification, imp ly rather rapid deposition in still water, at
some distance fro m the volcan ic vent , but near enough to under
go moderate permeation by mineralizing (calcite-epidote bearing)
f luids . Th e possibility of t h is rock being massive rhyo lite may
also be cons idered.

Woollard and othe rs (1957) from seism ic data f ind "basement"
at 4,088 feet near the Atkinson County well, and Joyner (1964,
written communication) not es that the "basement " velocity (16 ,
900 feet per second) is similar to velociti es observed in Carolina
Slat e Belt rocks. Sundelius (wr itten communicati on, 1964) notes
the simila r ity of the Atkinson Count y rock to sla te belt rocks.

Dr . W. R. Brown 's examination (unpublished data) of cores
from th is well first suggested cor re la tion of t he volcani c rock
from t his well with simila r rocks in the Virgilina basin and re
la ted basins of volcanic rock to the northeast in the Piedm ont
province of Virginia and Nor th Caro lina. This correlat ion appears
to have been t he source of the widesp read belief on the part of
sou theastern geologists t hat t he volcanic rocks of t he regional
deep wells were Paleozoic or older. Seek ing to learn t he reasons
for such a correlat ion, t he au th or (Milt on) wrote to P rofessor
Brown, who replied : •

"Concern ing my report on the core 148 Doster-Ladson No. 1
well, Atk inson County, Georgia, t he ba sis for my corre lat ion wit h
rocks in the Virgilina basin and similar basins to the east is
entirely indirect. With present knowledge it could hardly be
otherwise . However, I fee l t hat t he indirect evidence is rather
strong.

"The rocks of the Virgil ina basin and rela ted basins in Virginia
and parts of Nor th Carol ina where I have examined t hem are

s Let te e W. R. Brown to Cha rl£>s :Milt on, ~hy 24. 19.- 9 .
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largely volcanic. Altered rh yolites, andesi te s, probable basalt s,
and tuff a re included. Sed iments derived largely or in par t from
t hese also occur. Silicic rocks are prominent enoug h for Mrs.
A. Stose to lump much of the outcrop under the name "apor hyo 
lite" on the Virginia State Geologic Map . The rock from the
Do ta r-La dson well, as nearly as I could determine is an altered
s ilicic flow rock (aporh yolite T) , The degree of a lteration or
metam orphism seems not to be out of line with t hat prevailing
in the rocks of t he Virgilina basin. Becau se of its degree of
metamorphism , I think that it does not belong with the numerou s
unmetamorphosed flow rocks encountered to t he south in t he
Florida wells. The occurrence of fragments of volcanic (surface)
rocks , possibly tuffaceous mat er ials in somew hat metamorphosed
rocks in at least one other well in southeastern Georgia suggest
a not too limit ed occurrence in this region for flow rocks, possibly
of s imilar age. Th e ba sins of Virgilina and related volcanics

F ig u re. 3. Thin section, plane-p olarized light; A tkinson County, Georg-ia ,
• un Oil Company, Doster Ladson No. 1, 4,282-4 ,285 % ft .

Volcanic ash (or rhyolite? )

Hydrothermally a ltered volcan ic a sh or rhyoli t e with dissemi nated opa que
ore g rains (b lac k) and epidote -ca lci te veinlet s (uppe r and lower ) in obscure
f elsi c matrix with sca rc e alkalic feldspar ph en ocrysts.
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ex tend, with some breaks, from nor th of Richmond, Virginia,
southwest across North Caro lina into South Carolina, where
they disappear beneat h Coastal Plain sediments. Is it too mu ch
to believe t hat the y possibly, or probabl y, cont inue (w ith simila r
breaks) beneath these sed iments as far as sout h-cent ra l Geor
gia ?"

Comment ing on t hese views P hili;i B. King (written com
munica tion 1964), referred to the possible Ord ovician age (ra dio
metr ic) of volcanic rocks in Nort h Carolina ; but considers the
relation of subsurface volcanics in Georgia to the Virg ilina vol
canic belt as ye t undetermined.

Recently, well-preserved fossils have been found in lower Paleo
zoic beds in New England, but these occu r in defini t ely metamor
phosed rock (sc h is ts, etc.) . T herefore, evid ences of metamor
phism, or its supposed absence, must be appraised ca ut iously, as
indi cative of relative ages .

Ca lhoun County

LL 328, LD 4-J. W. West No. I- C. E . Walters and Sowega
Mineral Ex plora ti on Com pa ny , Inc. (1950)

Eleva ti on: 345 n.

T. D. : 5273 ft. Basalt or diabase

References : Applin 1951, Hurs t 1960

Th e specimen (5265 f t.) is aphanit ic, brown with bright red
spots and th in greenis h-black chlor it ic streaks.

In t hin section (figu re 4) it is seen to be a microcrystalline
volcanic rock, cons ist ing essentially of laths of ca lcic plagioclase
feldspar. Color less diospide-a ugite is fairly abundant in relatively
minute more or less euhed ral grains . The conspicuous red spots
in the rock a re seen to be iddingsitic (?) replacements of coarse
disseminated olivine (?) . l\Iuscovit e, or a similar mineral, is
sparingly distributed in the fe lds par. No quartz or iron oxide
minerals are present.

The rock is a varian t of t he basalti c-diabasic and related rocks
fou nd elsewhere in southe rn Georgia (Appling County, etc.).



SUBSURFACE "BASEi\lE. ' T" R OCKS OF GEORGIA

F igure 4. Thin sect ion , crossed nicol s; Calhoun County, Sowega Mineral
Company, J . ·W. West No. 1, 5265 fet.

Ba salt (o r dia base)

The characteristic lamella r twinning of plagioclase feldspar is shown
under crossed nic ols.

Camden County

Uns urveyed area, lat . 39 ° 03' 01" nor th , long . 81°52' 48" west,
abo ut 6 miles southwe t of Ta rboro-California Company 
J ohn A. Bu ie TO. 1 (1948) .

Elevation : 65 ft .

T. D.: 4955 f t. Volcani c as h and rh yoliti c t uff

References : Appli n , 1951; Hurst , 1960

The fo llowing pecimens were examined ;

Core No. 8 4,702-4,711 , recovery 2 112 feet ; as h

Core No. 9 4,779-4,786, recovery 3 feet ; ash wit h quartz- cal
cite veinlets

Core No. 11 4,952-4,955, recovery 2 feet; ash with quartz-cal
cite veinlets, epidot ic deb ris, et c.
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This well drilled t hrough 281 fe et of ash. F igures 5 and 6 show
typical aspects of as h or t uff in th in section . Sunde lius (written
communication 1965) notes that t hese tuffaceous rocks are quite
s imilar to material from the slate belt in terms of mineralogy,
bedding characteristics, lenticular laminate bedding, graded
bedding, texture, and color .

Six specimens were examined, as £0)]OW8:

Core No.8, 4,702-4,711, reco very 21/2 feet.

These fragments to 2 inches in s ize a re aphani t ic, buff-gray,
an d appa rently rimmed or completely replaced by simila r material
of a red-brown color .

Microscopical ly the rock is an agg-regate of euhedral fe lsic
fragments, strewn with opaque dark brown or black iron oxide :
there is a lso submicroscopic reddish dust th roughout t he section.
With some of the coarser da rk material is a little bluish green
chlorite suggesting the former presence of mafic s ilicates, of
whic h none remaill .Felds par.twinned (plag-ioclase) and nn
twinned (orthoclase r) are fai rly ab undant though small; some
of t he plagioclase is subhedral, Minute apa t ite is also present.

T he rock could be as h or rhyolit e t uff.

Core No.9, 4,779-4,786 (recovery 3 feet) :

(a) top of 1 1;1 f eet.

Gray, fin e-grain ed, with white calcit ic st reaks and seams , This
shows strong- layering shown both by band ing of opaque oxide
particles and alternat ion of fine and coarse-grained layers. Fig
ure 5 illust ra t es t his .

(b) middle of 1 v.~ feet same rock.

(c) bottom y:! foot.

This is also gray, fine-grained, sl ig htly coarser. T he white cal 
citic streaks are absent, but a single face of the small specimen
(J y:! inches) has a thin seam of pinkish-sta ined calcite.

This as shown in f ig-ure 6 does not sho w layeri ng, but deformed
altered micaceous shreds indicate sedime ntation ra ther t han
f lowage of a rhyolite. Th e rock cons ists of abunda nt euhe dral
f ragme nt s of feldspar and quartz, and brown isotropic areas
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specimens all from l Y~ feet of
indicative of an ash fa ll rather

probably glass now par tly devitrified . Chlor it ized contorted mica
wisps, minor epidote, calcite, and apati te a re present in t he
matrix.

Microscopically these t hree
core show distinctive fea ture
t han a rhyolitic f low.

Core No. 11, 4,952-4,955 (recovery 2 feet ) :

(a) from top foot .

Dense light-gray stony texture , with minute gla ssy quartz, and
bluish chlori te film on lickensided surface.

Micro scopica lly, it consists mostly of rather t ur bid sodie plagio
clase grains , qui te irregu lar in shape, t houg h some are subhe dral ;
and fewer simila rly sized quartz grains. These are in a matri x
with mu ch fine grained epido te and chlorit ic debris. There are
no opaque , and ca lcit e veins a re few.

(b) f rom bottom 6 inches.

F igur e 5. Thin section , plane-polarized light, Camden County, Cnlif'ornia
Compa ny..l ohn A. Bui e No. I , 4,779-4,786, top 11,4 ft .

Volcanic ash
F ine grai ned ash with calcite-qu artz vein s. Note resemblance to Atkinson

ounty, un Oil Com pa ny , Doster-Ladson No.1 , 4,282-4,285 1h ft. ( f ig u re 3) .
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Figure 6. Thin sect ion , plane-polarized ligh t ; Camden County, Georgia
J ohn A. Buie No. I-Core No. 9, 4,779-4, 786 bottom % foot .

Rhyol itic Tuff
The darker areas are m icaceous debr is.

. ~.
...: : '; " J ~ . ...~ ' •

G1iMr:~ ·r*~,lJ·
~ :;'Ri~ <t<{

Figure 7. T hin sect ion , plane-p olarized light; Camden County, Georgia,
Cali for ni a Co., J ohn A. Bui e No. 1, 4,952-4,955 ft .

Epidotized volcanic ash
Th e dark m inera l is main ly pale ye llow epido te , in an obscure f elds pathic

matrix. The clear a reas a re quartz; mo st of the turbid mat r ix is fe lds pa r.
Ca lci te veins with euhe dr a l quartz and ep idote cu t th e rock.
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Dense very f ine grained, wi th scanty quartz seams, and very
sca rce feldspar phenocrys ts.

This is an obsc ure ly crystallized aggregate of felsic material
and epidote, in which are st rewn coarser particles of quartz and
fe ldspar. Th e rock is cut by veinlet s of calcite, ep idote, quartz,
and feldspar (figu re 7).

(a) and (b) hav e some what differen t color and textu ra l as pect.

Clinch County

LL 36, LD 13-12 miles east of Fargo-Brady Belcher et al.

Lem Griffis No. 1 (1952)

T. D. : 4,588 f t. Tuff

References : Ross, 1958 ; an d Hurs t , 1960

A core f rom 4348 feet was s tudied . Th e core consists of tuff
of volcan ic origin, hard, compact , an d very f ine grained . It has
in general a da rk brown color , bu t a band a cent imeter or so wide
is slightly coa rse r, an d nearly black. This band cuts t he core
ax is at a low angle. At righ t angles to the ax is , however, are thin
fissures filled in part by calcite, some of whi ch is bri gh t red,
owing to iron oxide inclusions, and in part by fe ldspar showing
lamellar tw inning . Th ese microscopic f issu re fillings are in a ll
pro ba bility hydroth ermal.

Unde r high magnification abundant particl es of fin ely crystal
lized or devit rified volcanic rock can be seen, with angular plagio
clase and quartz f ragments, as well as chlorit ic mat erial. Th ere
are no vis ible ordinary detrital minerals showing evidence of
att rition, such as tourmaline, zircon, etc .

The rock would , therefore , be interpreted as deposited in fairly
st ill water (as shown by uniformity of fi ne-grain size in the
several bands) f rom as h fall of fairly distant origin . The variation
in coarseness of the bands may reflect val-r ing wind velocit ies
and directions , violence of explos ive outbursts, water currents,
and simi lar fa ct or s. The brigh t red ca lcareou s feldspa thic veinlets
are probably of remote hydrot hermal origin , and indica te tha t
after deposit ion and at least pa rtial compaction of the beds,
volcanic activity continued.
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A quit e different samp le of hard pink and gray "granit ic" rock
labe led "Geo rge J. Mare tt et al. LL 36 LL 13 Lem Gr iffis 1'0. 1
somew here between 3,983 1/ " to 4,399 feet Clinch County, Geor
gi a" was received f rom A.S . Furcron, February 10, 1964.

In thin section the rock is seen to be composed of glassy shards,
completely devit ri fied, and in large part replaced by a zeolit e
(la umontite? ) . Ves icles fill ed with l{reen chlorite ; small gra ins
of zoisite (?) and titanite are seen, also thin calcite veins,

This is probably one of the rocks descri bed by C. S. Ross
(1958) , who examined cores from t his well, from 3, 981 to 4,119
feet. Cuttings also were examined from 3,830-3,870 feet (rhyo lit e)
and 4,330-4,470 feet (igneous detrital debris, wit h volcani c f rag
men ts, also dense black sha le) . The 138 feet of core, all volcan ic
rock from top down represents, suc cessively. transported volcanic
debr is, rhyolitic welded t uff altered to laumontite, and f inally,
f ine-grained t ra ns por ted volcani c debris, andes ite and daci te in
composit ion. Welded tuff st ructures are well developed.

Following Applin (1951), Ross suguests earl)" Paleozoic or
P recambrian age. It ma y be not ed t hat welded t uffs of the dis
t inct ive types illustrated b)" Ross (1958) have not been observed
elsewhere in Georgia. Sunde lius (written commu nication) notes
t he resemblance of these Clinch County rocks to sla te belt ty pes :
"The rhyolit e tuff from Clinch County with beau ti full y developed
shard structures and small , chlor ite-filled vesicles certainly has
slate belt counterpar ts ...."

LL 306 LD 7 Wiley P. Ballard , Jr. No. 1B

Timber Product s (1956)

T. D. 4,232 ft . amygdaloida! basalt

Reference : Hurst , 1960

Cuttings were examined of 10 ft . intervals from 2,560 to .1,220
feet. The last three from 4,190 to 4,220 feet conta ined nu merous
fragments of fresh arnygda loida l basalt , illustra ted in figu re s
8 and 9.

Presumably t he basal t extended below 4,210 to 4,232 feet
T. D. thus giving a min imum thickness of 42 fee t fo r the basalt,
assuming a horizontal sheel.



S UBSUlU 'A CE " B ASEMENT" R OCKS m' GEORGIA 31

Figure 8. Thin sec t ion , plane-polarized light; Clinch County , Georgia, LD
No. 7, LL No . 30G, W iley P . Ballard, J r . No. 1-B Timber Prod . Co. 4,1!l0
4,20 0 it.

Amygdaloidal basa lt

Figure 9. Thin section , plane-p olarized light· Clinch County, Georgia, LD
No.7, LL No . 30G, W iley P. Ballard, Jr., No.' 1-B Timber Prod . Co. 4,200
4,210 ft.

Amyg daloidal ba salt
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Duoly Coun t y

LL 163, LD 6-H. E . Wa lton No. I- Georgia-Flor ida Drilling
Company (1960).

E levation : 443 ft.

T. D. : 3,748 ft . Arkose

Reference: Hurst, 1960

Three t hin sec t ions list ed as foll ows "28 No. 1 H. E. Wa lton,
D. B. Willingh am, Dooly County 3,720'-3,730' core submitted by
Mark G. Gormley . .." a re highly fe ldspathic sa nds tone or a rko se,
in part calciti c. Th ey show no metamor ph ism or basement
cha racteristics .

It may be noted that in Cr isp County, just south of Dooly
Count y , Kerr McGee Pate No.1, LL 144 LD 13, 1V~ miles west
of Arabi, drilled (1946) to 5,008 feet in t he Lower Cretaceous
(Hurst, 1960) ; and in Colquitt County, some 50 miles south,
D. C. Ar r ington, R. T. Adams No. 1 LL 20 LD 8 dr illed (1948 )
to 4,910 feet a lso in Lower Cretaceous (Hurst, 1960) .

Ec hols County

LL 317, LD 13- Hunt Oil Company-Snper ior Pines No.2 (1945)

Elevation : 142 feet

T. D.: 4,062 feet. Quar tzite (probably Paleozoic)

Reference : Hurst, 1960

A specimen of core 3,845-3,850 feet is f ine gray sands tone or
siltstone, with cons iderable detri tal mica along bedding planes.
Th e clayey matrix is moderately recrysta llized, as is normal in
Pa leozoic sands to nes . Hurst (1960) men ti ons foss ils of Paleozoic
(? ) age in Hunt Oil Company Su perior Pines No. 4 (19 48) LL
219 LD 13, in red micaceous silty shale at 3,816 feet.

LL 146, LD 12-Hum ble Oil Company- W. D. Bennett an d H.

Lan gdale No.1 (1949)

Eleva tio n: 181 feet

T. D. : 4,185 f eet Pa leozoic ( ?)

Reference: Hurst, 1960
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Cuttings : 4,130-4,140 fe et are diabas e and closely related
volcanic rock.

"The diabase '! occurs as a s ill or dike between depths of 4,115
and 4,150 feet (a pp roximately ) , The sedimentary rocks above
and below t he dia base (? ) a re believed to be Pa leozoic in age
a nd are composed of black sha le inter bedded with f ine-grained
gray sa ndstone, The top of th e Paleozoic rock is at 4,108 and
the well was in sedi mentary rocks at the tot al dep th , , . no cores
ta ken in the ign eous rocks. " Pa ul A. Applin , wri t t en communica
ti on to Wat son Monroe, U. S. Geologi cal Survey, J uly I, 1949.

Severa l ot her wells in Echols County a lso dr illed into probable
Paleozo ic sedime ntary rocks bu t did not enc ounter diabase.

Glynn Coun ty

G.l\I. D. 1499, 11 mil es northeast of Brunswick , Glynn County
Humble Oil and Ref ining Compa ny- W. C. McDon ald No.1

T. D.: 4,737 feet. ("4,740 f eet. Basem en t ") 4-23-1961

The core from 4,732 feet is ha rd fresh pink 'gra nit e ' wit h
quartz a nd feldsp ar g rains 1 or 2 millimeters in s ize, and lit tl e
dark m ineral showing .

In t hi n section, t he core cons is ts largely of turbid microclin e
and sodic f eldsp ar, wit h mu ch clea r quartz, some in anhe dral
grains, some myrrnekiti c. The mafics, mostly bioti t e, are stro ng ly
a ltered . Small aggregates of br ig ht green hornblende, brown
sphene and bioti te a re presen t . Ma ny of t he f eldsp ar grains ha ve
t ur bid cores wi th clea r ri ms.

Tw o t hin sections, from 4,737 feet (1' . D.) are also t ypical
granophyre (F igures 10 an d 11) . This rock is usu ally a dif
ferentiat e of, or related to, diabase.

Reference : Internat ion al Oil Scou ts Associa ti on, 1962, v . 32 ,
pt . I , p. 58.

G.M.D. 27 Humble No. 1 Union Bag-Camp Paper Co.

T . D. 4,632 f eet . "Basem ent" 5-25-1961

Reference : Int ernation al Oil Scou ts Associati on, 1962, v. 32,
pt. I, p. 58.
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F igu res 10 and 11. T hin sec tion, pla ne -polarized light and crossed nicols,
Glyn n County , Georg'ia -c-Humble-c-W. C. )lcDonald N o.1 ....732 ft.

Granophyre

)la inl)' qua rtz, feldspar , a nd minor mafi c mineral s. Such r ock is often
found in t he upper portions of la rge di abase intrusions . T he texture of the
quartz-feldspar is cha r acte r is t ic of g'ra nop hyre.
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Laurens County

:35

Unsurveyed area % mile sout h of Mint er, 10 miles east of
Dub lin-Grace McGain No. l -Calaphor Manufacturing Com
pan y (1945).

E levation : 280 feet

T .D.: 2,546 feet Diab ase

Reference : Hurst, 1960

No cores, bu t bottom-ho le cuttings definitely diabase (w r itten
comm unica t ion from P . L. Applin, 1949) .

Th is is the northernmost of the wells in which diabase was
found, an d it s compa ratively sha llow depth cor relates with t he
margina lly t hin cover of Coasta l Plain Sediments.

Liberty County

LL 20, GMD 15, 81 0 20' 45" west 31 0 41' 15" north-Jelk s-Roger s
No. I- LaRue et al (1954) .

T . D. : 4,254 feet. Quartz rh yolite porphyry (or granophyre ?)

Reference : Hurst , 1960

The quartz rhyolite porphyry (or granophy re? ) is compose d
of abundant rounded reddish feldspar grains and color less quartz
grains, to several millimeters diameter, in a dark reddish-brown
aphanitic matrix. Superficiall y, t he rock looks like a coars e arkosic
grit.

Th e igneous charact er is clearly seen un der t he micr oscope
(F igure 12) . Bot h quar tz and fe ldspar ph enocryst s show some
shatt ering, and magmatic corrosion, with introduction of magma
in t he cracks. The feldspar appears t o be somewhat albit ized
intermedia t e plagi oclase. T he matrix is devi trified glass crow ded
with f ragmenta l quartz an d f elds pa r . No mafic minerals are
present.

The rock appears to have undergone f ractur ing or brecciation
before final crystallization.

It is also possible t hat the rock represents a type of granophyre,
a variant of the Glynn County rock.
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Fig ure 12. Thin section, plane-p olar-ized light ; Libert)" Count)', Georgia
E. B. La Rue' s Jelks Rogers No. 1-1,252-4,254 feet, top at 4,250 feet by
elec tric log.

Quartz rhyo li te por phyry (o r g ran ophy re?)

Shows emba ye d and magmatica lly corroded quartz phenocrysts, and con
aide r-ably alt ered feldspars (a larg e composite grain occupies the left third
of the fi eld ) . in an obs cu rely crys ta ll ized pasty matrix.

Mit ch ell County

LL 133, LD 10-10 mil es southeast of Camilla- Stanolind Oil
and Gas Compa ny-J . H. P ullen No. 1 (1944) .

E levation: 338 feet

T.D. : 7,487 feet "Clast ic rocks" "granite"

References : Hurst , 1960; McClain, 1953

McClain g ives a log, with "6230-7300 Triassic or Pal eozoic
sandstone and shale-s-no fossi ls-s-olivine diabase s ill 6550-6612
and at 7070. 7300-7497 Basem ent (?) Metamorphlc argillaceous
sandstonebanded-ealled a granulit e."

A core f rom 7,375-7 ,3771/~ feet is diab ase (figu res 13 and 14) .
From these data, a dia base sill or dik e was drilled at tw o or

more horizons, and t he bottom rock was not diabase, Presum ably
t hese are diabasic sills or dikes in clastic rocks of T riassic (? )
age.
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F fg ure 13, Thin section, plane-p olarized li~ht; Mitchel l County, Georg-ia ,
Stanolind Oil and Gas Co., J, H. Pullen Ko. 1. 7,375-7 ,377.5 ft.

Dia base
Sh ows typical composit ion {dar k-a ug tt ic pyroxene, light-plagioclase fe ld

s pa r ) a nd texture of diabase.

P le ure 14. Thin sect ion , crosse d nicols, )Iitchell Count)', Georgia, S tanolind
on and Gas Co., J . H . Pullen No. I , 7,375-7,377.5 ft .

Diaba se
Same as preceding, sh owing characteristic Carlsbad-a lb ite tw in n ing of

ca lcic plagiocla se feldsp ar.
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Montgomery County

GM 1567, DF 293-1/~ mile sout h of Higgston-J. E. Weather
ford-Lonnie Wilkes No. 1 (1946) .

E levation: 293 feet

F igure s 15 and 16. Thin section, plane-polar ized lig ht and crosse d nicols ;
Montg omery Count y, Georgia-J. E. \Veatherf ord- Lonnie H. Wil kes No. 1,
3,3 90-3 ,420 ft .

Diabase
Cuttings of f resh diaba se (embedded in bakelite showing air bubbles) .
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T. D. : 3,433 feet Diabase

Reference : Applin, 1951

No cores were taken fro m t his well, but cuttings from 3,390.
3,420 feet were fresh unweathered diabase. Th ese are illustrat ed
in figu res 15 and 16.

Pierce County

LL 329, LD 4-1 1f:! mile east of Offerman- Pan American Pro
duction Company- Ada ms ~IcCaskell No, 1 (1938).

Elevat ion : 77 fee t

T. D. : 4,375 feet Granite ? Arkose ?

LL 332 , LD 4-2.3 miles southwest of Off erman-\\'. B. Hin ton
(Donald Cla rk) - Adams ~IcCaskell No.1 (1939) .

Elevation : 75 feet

T. D.: 4,355 fee t

References : Applin , 1951 ; Hurst , 1960.

Cooke and ~lunyan (1938) sta t e that "The basement rocks
beneath th e Coastal Pla in of Georgia are believed to cons ist en
t ire ly of ign eous and met amorphic rocks, chiefly g ra nites,
gneisses, and sch ists , resembl ing those of t he Pi edmont region,
whi ch they adjoin and of whi ch t hey are believed to be the
cont inuat ion."

A. S. Furcron (personal communicat ion, 1938) noted t he grani
ti c and deut eric as pect of this rock : Munyan (1938) stated t ha t
the Pierce County well (Pan -Am eri can Adams McCaskell No. I)
bottom ed at 4,375 in gra nit e. Later Campbell (1940) asserted
that t he t wo Pierce County wells bottomed in gra nite.

Bottom hole samples from t he two wells alt hough both of
"graniti c" as pect show diffe rences, and it is possibl e that in t he
orig inal cores there was consid erable variat ion. Figure 17 sh ows
a polished slab of the McCaskell-Adams No, 1 W. B. Hinton
(Donald Clark), with a textu re more suggestive of a rkose than
granite. Th e mineralogy of t his rock shows peculiari ti es not
normal to granite. No microcline is present; t he feldspa r though
present is obscurely crysta llized , and appears to have undergone
a metamorphism, transforming an orig ina l low temperature
potassic felds par (microcline ?) to a high t emperature form
(ort hoclase?). Pale or color less obscure chlor itic masses replace
sha tt ered biot ite. Large areas in t he section do not appear to be
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crysta llized at all, but to be an amor phous mass of fin ely com
minuted material. The quartz show extreme irregulari ty of out
line, wit h fract ures filled with t he comm inu ted mater ia l just
ment ioned. Disseminated ca lcit e is mo re sugges tive of coa rse
clayey arkose, t han of holocrys ta lline granite. Other thin sections
cons ist mainly of dis..crete grains of corroded, embayed, and
shattered quartz, intensely a ltered fe lds pa r, heavily replaced by
ca lcite, and the whole cut by sea ms and veins of light brown
montmorillonitic clay ( 1) . Obscure greenish areas may represent
altered biot ite or other mafic mineral. Fi gures 17-21 illustrate
t hese features .

In summary this rock could be arkose altered by hydrothermal
solutions, or granite s imila r ly a lt ered . Now t hat evidence of
volcanic activity affecting a sand stone or arkosic terra ne is avail 
able from numerous holes in adjoining counties, t he ea r ly ideas of
Munya n and of ot hers may be reconsidered. But until dri lling has
enco untered unquest ionable basem ent or se dimentary rocks below
this rock, the question as to whet her it is a n a rkosic sedime nt or
basement g ranit e mu st be considered unanswered.

em
I'",I" j , Ir j j , I' ,,,I' ,I I I' I I I I' I I , I' ," I' 1.1 I Ir I " \ ' I I , \ I I

o 1 2 3 :.

Fig ure 17. Polished slab; Pierce County, Georg ia, W. 8. Hinton ( Donald
Clark) McCaskill -Adams No. 1, 4,348-4,355 ft . T. D.

;.\£et a-arkose or g ranite
The texture shown has been variously interpreted as indica ting brecciat ion

and alteration of gran ite (Y. J. H.) , and as cementation with alteration of
a fragmental arkosic sandstone (C. ) 1.) .
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Eigu res 18 a nd 19. Thi n section , plane-p ola ri zed ligh t and crossed nicols ;
Pi erce County, Georgia-c-w. B. Hint on ( Donald Clark)-Adams :\IcCaskiU,
No. 1, -1 ,348-4 ,355 ft.

xreta -erkoee or gr-anite.

The white is quartz, th e gray turbid f eld spar. Note aimila j -i t y in texture
and composition to the granophyre of Gly nn Count y (fi g ures 10 and 11,
left half of picture) .
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Figure 20. Thin sect ion, pla ne-polarized light ; Pi erce Count y, Georgia
Pan Am erican Adams-Mc Ca skil l No . 1, 4.375 ft. T.n.

::'ol et a- a rk ose or gran it e
Ca lcite vein-horizontal across middle of field- wit h do lomite crysta ls

(l eft of cente r and loop , ri ght of cen te r) . The large dear grains a re qu a rtz,
th e gray turbid areas, f eldspa r .

F ig ure 21. Thin sec t ion, plane-polarized light; Pi erce Coun ty. Georg ia 
Pan Amer ican Ad ams· :\lcCaskiU No. I , 4.375 ft. T. D.

:\Ieta-arkose or granite
Embayed and corroded quartz (clear) in turbid granular felds par matrix.

T he dark area ( upper r ight) is green biotite with bro wn hydrous iron oxide..



Pu laski County

LL 306, LD 21-Ainsworth Corporation-c-Tripp x e. 1 (I 95~ ) .

Elevation : 280 feet

T. D.: 2,710 feet. Se rpent inized diabase 01' basalt

Reference: Hurs t , 1960

Speci me ns f rom 2,635-26~1 feet were olivine basa lt, brown
san dy shale and red ash . both spotted ; 2,662 feet , diabase ; 2,675
2,68~ feet diabase wit h whi te vein s of laumonti t e ; 2,68~ fe et
hea vily slickens ided black micaceous-calciti c-serpen t ine rock.

F ig ures 22 and 23 illustra te the normal diabase and slicken
s ided rock.

LL 307, LD 21-R. O. Leig hton-Tripp x e , I (1959).

E levat ion : 305 fee t

T. D. : 2,895 feel ? "Metamorphics about 2500 " "Granite wash"

Reference: Hurst, 1960; Rin eharl Oil News Company, 1960

The depths to volcanic rocks in these t wo wells agree with t he
depth s to similar rocks in Laurens County (2,546 fee t).

LL 280, LD 12- IL O. Leigh to n-Dana No. 1 (1956) .

T. D.: 6,535 feet. "Basement" ,

Reference: Rin ehart Oil News Compa ny, 1958; Hurs t , 1960

2,678 feet -Olivine Diabase. Much euhedra l olivine, now com
pletely re placed by brown se rpentine, and una ltered augite. Rare
ly t he olivine is replaced by hyperst hene. Fresh calcic plagioclase,
and black ore grains, some spheroidal zeolitic (?) arnygdules :
and a little vivid green chlorite (?).

3,002 feet. (Cuttings ) mostly rather coarse sand, with some
diabase f ragments .

3,463 feet. (Cuttings ) simila r , rather finer gra ined sand, etc.

Eviden t ly , diabas e was found at depth simila r to t hat in t he
other two Pu laski County wells; and t he drill t he n passed int o a
.sandy sedimentary se ries.
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Figure 22. Thin sect ion , plane-polarized light; Pulaski County. Georgia.
Ainsworth T ripp No. 1, 2,6i5-2,684. ft.

Olivine Diabase

Figure 23. Thin section, plane-polarized light; Pulaski Coun ty. Georgia,
Ainswort h Tripp No.1, 2,684. ft.

Ba saltic rock
Large di abase bodies f requent ly show streaks or portions of fin e-grained

poor-ly cr ys tal ltzed roc k, Such an al tered roc k is shown here; it supe r
f'icially resem bles basalt or ser pent ine.
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Sumler County

45

LL 194, LD 26--1 V~ miles nort hwest of Americus-Seely
Georgia Oil and Gas Company, Inc.-R. S. Moore No.1.

T. D. : 2,998 feel

Thin sections as follows:

(two sect ions )
(no section)
(no section)

29 2,680 feel arkose, highly fe ldspathic
29a - - - - fee t arkose, highly feldspa thic

b 2,750-52 feet arkose, highly feldspa thic
c - - - - feet diabase, arkose
d 2,983 fee t - - - - -
e 2,981 feet - - - --
f 2,998 feet contact, diabase with arkose

breccia

These sections clearly indicate that the well entered arkose in
truded by diabase.

LL 210, LD 17-Flinn-Austin Company-Walter Stevens No. 1
(1955 ) .

Reference : Hurst (1960). This reached 5,240 feet, and at
2,200 feel was in "Lower Cretaceous ." No sa mples below 2,430
feet.

Toombs County

Unsurveyed area, 7 miles sout heast of Vidalia and 6 mil es sout h
of Lyons-Tropic Oil Compa ny- Gibson No.1 (1945) .

Eleva tion : 198 feet

T. D. : 3,681 feet

Reference: Hurst , 1961

Core at 3,679-3,680 feet. Light-gray conglomeratic arkose with
volcanic fragments ("feldspathic quartzite-metamorphic").

A thin section of this rock is shown in figures 24 and 25. It
is not a metamorph ic rock.

Sundelius (written communication, 1964) observes t hat t h is
rock is "compatible with slate belt lithology ."
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- ~
Figures 24 an d 25. Thin sec ti on, plane-polarized ligh t and crosse d nicols ;
Toombs County, Georgia-Tropic Oil Company No.1 Gibson , 3 ,679-3 ,6 8 0
ft . r .n.

Arkosic sandst one
Consis ts of fa il'1y angular f r agm ents of quar t z, sod ic pla gio clas e, t u rbid

orthoclase ( 1), various types of f ine-graine d volca ni c rock with abrupt vari
ations in g rai n size. Th e illust r a t ion shows one of t he more uni formly sized
areas in the thin sect ion.
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Way ne County

LL 7, Gl\I 33-1.8 miles east of l\1cKinnon-California-Bruns
wick Penins ula r No. I-Califo rn ia (1944)

Elevation : 73 feet

T. D. : 4,620 feet. Arkose

A sample from 4,605-4,607 feet is shown in figure 27. Simila r
rock is reported f rom 4,570 fee t down. In lIlcClain (1953) this
rock is termed "basement complex." and in Hurst (1960) "tuf
faceous arkose 1"

Reference: McClain, 1953, Hurst , 1960

7 miles nor th of Gurd i, Lambert Coords-Humble Oil and Refin
ing Company- Union Bag and Paper Compa ny No. 1 (1960)
T. D.: 4,551 feet

A specimen of core f rom at 4,540 fee t appears to be fine-grained
bedded volcanic as h. It is illustrated in f igure 26. Sundelius
(written comm unication, 1964) not es the resembla nce t o slate
belt rocks of t he arkose and as h f rom t hese Wayne Count y wells .

Reference : Rin ehart Oil News Company, 1961, Adams and
Davis (1962) .
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Arkosic sandstone
The rock contains much fresh fe ldspar (sod ie plagioclase and micro

perfh ite }, quart z and microp egma ti te . The grains a re very slightly round
ed, in a clayey, slightly calcareous ma trix, with calcareous vei nlet s.

Ftgure 27. Thin section, plane -polarized Iight ; Wayne County, Georgia
-California Company-c-Br unswick Penninsula Corporati on No.1, 4.605
4,607 ft.

Wheeler County

LL 486, LD 7-T. R. Davis and Associa tion (for merly Natural

Resources Corpo ration)-Jordan Heirs No. 1 (1956)

T. D. : 4,002 feet. "Fer ruginous sandstone, slightl y metam or
phosed." (Hurst 1960)

Reference : Hurst , 1960

Specimens f rom t his well at 3,905-3,915 feet a re gray siltstone
and at 3,995-4,002 feet a re re d siltst one.

Noti ng the depths to basalt ic or diabasic rock recorded in
adjoining Laurens and Mont gomery Counties, and Appling County
not far sout heast , it appears that t his well bottomed in t he same
sa ndy ser ies intruded by basalt or diabase in those coun ties.
Sundelius (written communication, 1964) notes that the gray
siltstone is comparable in genera l to fine-grained epiclastic rocks
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ill the slat e belt. However, he furth er comme nt s that t he r ed
siltstone is "not typical slat e belt." In this connection , t he obser
vations of Hotz (l!l4!l) on cont act rocks in Penn sylvani a is of
interest. Adjacen t to t he intruded masses of diabase th e normally
red sedimentary rocks (sha le and sandstone, coa rse arkosic sand
stone and quartzose fa nglo merate, etc.) "are bleached and meta
morphosed to gray and buff hornstones and quartzites .. ." (p. 3).
F rom this it appears that the Wheeler County siltstones might
be Triassic, in one ins tance bleac hed, ra th er than slate belt rocks.
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