DEPOSITS OF CLAIBORNE AND JACKSON AGE IN GEORGIA.

By CrarLEs WyTtHE CookE and HarorLp KURTZ SHEARER.

INTRODUCTION.

In 1911 the Geological Survey of Georgia
published as Bulletin 26 a ‘Preliminary
report on the geology of the Coastal Plain of
Georgia,” by Otto Veatch and Lloyd William
Stephenson, prepared in cooperation with the
United States Geological Survey under the
supervision of T. Wayland Vaughan, geologist
in charge of Coastal Plain investigations, who
contributed the determinations of the inverte-
brate fossils of the Tertiary and Quaternary
formations. Although this report constituted
a decided advance in our knowledge of the
geology of the Coastal Plain of Georgia, it
was admittedly of reconnaissance character,
and corrections and additions to it were to be
expected. During the last few years field work
has been prosecuted vigorously in the Coastal
Plain of Georgia, and the additional informa-
tion thus accumulated throws light upon
certain problems of stratigraphy left unsolved
by Veatch and Stephenson and alters con-
siderably some of their correlations. The
object of the present paper is to present the
new evidence regarding the age and correlation
of the Eocene formations of Georgia and to
revise in accordance with present knowledge
the descriptions of the deposits of Claiborne
and Jackson age.

SUMMARY OF EOCENE AND LOWER OLIGOCENE
FORMATIONS AS KNOWN TO 1911.

The chapters on the Eocene and lower Olig-
ocene formations in the Coastal Plain report
will be briefly summarized. Veatch and Ste-
phenson recognized the following formations:

Lower Oligocene:
Vicksburg formation.
Eocene:
Jackson formation.
Claiborne group.
Barnwell sand.
McBean formation.
Congaree clay member (at base).
* Wilcox formation.
Midway formation.

The Midway and Wilcox formations are
confined to the region west of Perry, Houston
County. East of Perry both formations are
overlapped by younger strata.

The McBean formation of Veatch and
Stephenson consists mainly of clays in the
nature of fuller’s earth, of marls, sandy lime-
stones, and calcareous glauconitic sands. An
extensive marine fauna containing many
characteristic lower Claiborne mollusks occurs
in the marls on McBean Creek, Burke County,
and also in the lower part of Shell Bluff on
Savannah River. A series of fuller’s earth
grading into calcareous clay which is exposed
at short intervals from Grovetown, Columbia
County, southwestward along the Fall Line
to Bibb and Twiggs counties, was correlated
on lithologic grounds with Sloan’s Congaree
“phase” of the South Carolina Eocene and
designated the ‘“Congaree elay member of the
McBean formation.”

The Barnwell sand, correlated with Sloan’s
Barnwell “phase” in South Carolina, consists
largely of unconsolidated red and varicolored
sands, with some indurated beds of gray sand-
stone and lumps of silicified limestone or flint.
They stated that it overlies directly the McBean
formation and is in contact with both the
marls and the ‘“Congaree” clay member of
that formation, but the nature of the contact
had not been satisfactorily determined. In
places the Barnwell overlaps the McBean
formation and rests directly upon the Lower
Cretaceous. It carries a marine fauna which
contains a number of species in common with
the Gosport sand of Alabama (upper Clai-
borne) and was correlated with that formation.

The Jackson formation as originally mapped
by Veatch and Stephenson included a small
patch on Chattahoochee River, a small out-
lier on the Cretaceous at Rich Hill, Crawford
County, and a long, narrow area running from
a point about 8 miles southwest of Sanders-
ville to a point 6 miles east of Montezuma. . On
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the map accompanying the report on the
ground waters of the Coastal Plain of Georgia
by the same authors ! this area was extended
into southwestern Sumter County.

The Vicksburg formation of Veatch and
Stephenson included besides strata of true
Vicksburg age the great mass of limestone
underlying the lower drainage basin of Flint
and Chattahoochee rivers and forming the
northern extension of the Ocala limestone of

Florida.

RECENT INVESTIGATIONS AND THE INCEPTION
OF THE PRESENT WORK.

The recent discovery that the Ocala lime-
stone is of Jackson age ? has largely increased
the known areal extent of the deposits of that
age, at the expense of the Vicksburg formation.
The area of deposits of Jackson age has been
further extended by Brantly,? to include most
of those parts of Wilkinson and Twiggs coun-
ties formerly mapped as Claiborne. Brantly
also expressed the opinion that the ‘‘Congaree’’
clay of previous reports seems to be the con-
tinuation of the Jackson limestone and fuller’s
earth of Houston County.* The same opinion
concerning the stratigraphio relations of the
““Congaree’’ clay was reached by H. K. Shearer,
assistant State geologist, in the course of field
_investigations of the fuller’s earth deposits of
Georgia,® but as the published correlation of
the ‘“Congaree’” clay with the Claiborne group
seemed to be supported by as good paleonto-
logic evidence as the correlation of the lime-
stone with the Jackson, he was uncertain to
which epoch the fuller’s earth deposits prop-
erly belong.

At the request of Prof. S. W. McCallie, State
geologist of Georgia, C. Wythe Cooke was as-
signed by the United States Geological Survey
to accompany Mr. Shearer over the field, with
the object of reconciling the discrepancies be-
tween the apparent stratigraphic relations of
the deposits in eastern and central Georgia as
determined by Messrs. Brantly and Shearer and

1 U. 8. Geol. Survey Water-Supply Paper 341, pl. 3, 1915.

2 Cooke, C. W., The age of the Ocala limestone: U. S. Geol. Survey
Prof. Paper 95, pp. 107-117, 1915.

3 Brantly, J. E., Report on the limestones and marls of the Coastal
Plain of Georgia: Georgia Geol. Survey Bull. 21, 1916.

4 Idem, p. 8.

5 Since the completion of this manuscript Shearer’s report on the
bauxite and fuller’s earth of the Coastal Plain of Georgia has been pub-
lished as Bulletin 31 of the Georgia Geological Survey. He has adopted
the correlations proposed here.
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the ages indicated by previously published lists
of fossils.

Field work was done by the writers jointly
from March 20 to April 19, 1916, and during
that time all the most significant known ex-
posures of Eocene strata in the region between
Flint and Savannah rivers were visited and
collections of fossils were made wherever
possible.

The succeeding fortnight was spent by Mr.
Cooke in visiting the type localities of the South
Carolinian Eocene for the purpose of determin-
ing the propriety of applying the names Con-
garee and Barnwell to geologic formations in.
Georgia. Mr. Shearer subsequently examined
the Claiborne deposits in Georgia west of Flint.
River. The results of Mr. Cooke’s previous.
(1914) studies of the Ocala limestone are also
incorporated in this paper. ‘

The writers are indebted to Prof. E. W.
Berry, of Johns Hopkins University, and to
Dr. R. S. Bassler, of the National Museum, for
reports on the plant remains and Bryozoa,
respectively, and to Dr. Joseph A. Cushman
for identifications of the Foraminifera. The
other fossils collected in the course of this.
investigation have been identified by Mr.
Cooke, who has also had the privilege of ex-
amining the collections in the National Museum
upon which were based the correlations pub-
lished in the preliminary report on the geology
of the Coastal Plain of Georgia. The present.
paper was prepared under the direction of T.
Wayland Vaughan, geologist in charge of
Coastal Plain investigations of the United
States Geological Survey, who has given it
continuous personal attention and has made
a number of suggestions that have been adopted
by the writers.

CRITICAL SECTIONS AND EOCENE FAUNAS OF
EASTERN GEORGIA.

DRY BRANCH.

In the vicinity of Dry Branch, Twiggs
County, are good exposures of Eocene beds
which were referred to the Claiborne group by
Veatch and Stephenson, on the basis of
Vaughan’s identifications of the fossils, but
which Jater discoveries have shown to be of
Jackson age. The following section is typical.
The formation names used are those adopted in.
this report.
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Section at the mines of the Georgia Kaolin Co., 2 miles east
of Dry Branch.

Vicksburg or Barnwell formation:
7. Red sand, capping hill, about. . .........
Barnwell formation (Twiggs clay member):

6. Greenish-gray fuller's earth (buff when

drey) cesd s e A pae o Bl bl
Ocala limestone (Tivola tongue):

5. Impure white argillaceous limestone,
grading into fuller’s earth. Pinches
out toward the north and northwest and
is absent in the northwestern part of the
quarry. Containsmany Bryozoa. Sep-
arated from the underlying bed by a
somewhat irregular contact. ...........

Barnwell formation (lower part):

4. Yellow sand with black carbonaceous
stains. Contains a few large bones of
Bastlosaurus cetoides (Owen)!...........

3. Yellow to red sand, medium coarse, irreg-
ularlybedded . - oz occioena oo snmsivtonsis

2. Gray sandstone with calcareous cement,
loaded with casts of mollusks. Pinches
out at north end of quarry, where the
kaolin is overlain by glauconitic sand. .

Unconformity.
Lower Cretaceous:
HeWhifelaplings S.e8e Sfoli (08 vopn 2o Sl

The fossils collected from the basal Eocene
at this locality are listed below.

Station 7691. Pit of Georgia Kaolin Co., 2 miles east of
Dry Branch, Ga. Bed 2 of section. Basal sandstone
immediately overlying the Lower Cretaceous. Cooke
and Shearer, collectors, 1916.

Levifusus trabeatus (Conrad)?
Levifusus sp.

Ficus filius (Meyer).

Turritella sp.

Mesalia vetusta (Conrad).
Calyptraea sp.

Nucula magnifica Conrad.

Leda cf. L. mater Meyer.

Leda cf. L. plicata (Lea).

Leda regina-jacksonis Harris?
Glycymeris staminea (Conrad)?
Glycymeris sp.

Barbatia cuculloides (Conrad).
Ostrea trigonalis Conrad.

Ostrea sp.

Pteria limula (Conrad)?
Panope porrectoides (Aldrich).
Corbula oniscus Conrad var.
Corbula densata Conrad.
Phacoides (Miltha) pandatus (Conrad).
Phacoides alveatus (Conrad) var.
Phacoides (Here) sp.

Tellina, 2 sp.

Macoma sp.

Metis sp.

Tagelus sp.

Meretrix securiformis (Conrad)?
Protocardia nicolleti (Conrad).

Feet.
80

3040+

- 2%

12

0-2

1 Identified by C. W. Gilmore.
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Many of the mollusks in this list occur in
both Claiborne and Jackson deposits, but
Ficus filius, Leda mater, Leda regina-jacksonis,

‘Ostrea trigonalis, Meretriz securiformis, and

Protocardia mnicolleti are particularly charac-
teristic of the Jackson and are rare or unknown
in older beds. Mesalia vetusta, which had been
previously thought to be confined to the upper
Claiborne (Gosport greensand horizon), has
recently been found at the base of the Jackson
formation at Sims, Yazoo County, Miss.

Basilosaurus cetoides, the zeuglodon, which
occurs in bed 4, is so far as known confined to
the Jackson, and in most places is most abun-
dant near the top.

According to R. S. Bassler, the Bryozoa in
bed 5 constitute a fauna peculiar to the middle
Jackson. The same fauna occurs at Rich Hill,
Crawford County, and numerous other locali-
ties in central Georgia and will be referred to
for convenience as the Rich Hill facies of the
Jackson fauna.

The fuller’s earth of bed 6, a greenish hackly
clay of low specific gravity, resembles the beds
exposed at numerous localities in central and
eastern |Georgia and referred by Veatch and
Stephenson to the ‘“Congaree’” clay member
of the McBean formation.

The red sand at the top of the section was
correlated by Veatch and Stephenson with
the Barnwell sand, and the underlying beds
were placed doubtfully with the McBean for-
mation.p

Certajin problems in stratigraphy, which the
authors| cited were unable to explain under
the supposition that the strata mnear Dry
Branch| are of Claiborne age, vanish immedi-
ately when it is discovered that the deposits
are of Jackson age. For instance, they say:?

According to Dr. Vaughan the evidence of the fossils
shows that Jackson strata occur near the mines of the
Georgia Kaolin Co., 2 miles southeast of Dry Branch.
There is an exposure of 15 feet of soft white argillaceous
marl in a/small ravine one-half mile southeast of the clay-
working plant, which contains Bryozoa and other fossils
and is similar lithologically to the marl at Rich Hill. It
lies 10 tq 15 feet above the white clay beds of the Cre-
taceous and is overlain by 125 feet of bluish or drab lami-
nated sandy clay and red sand, the clay containing thin
slabs of quartzite or sandstone. In this vicinity Claiborne

fossiliferqus strata occur at both higher and lower levels
than this marl, and the presence of Jackson beds in this

2 Veatch,| Otto, and Stephenson, L. W., Geology of the Coastal Plain
of Georgia:| Georgia Geol. Survey Bull. 26, p. 256, 1911.
3Idem, p. 304.
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position implies either a deep erosion unconformity be-
tween the two formations or a flexure. Exposures in this
vicinity, so far as they have been examined, afforded no
evidence of an unconformity or of any faulting or folding
of the beds. Further detailed field work is necessary to
solve this problem of stratigraphy.

The problem has been solved by the dis-

covery that’the beds higher and lower than
the marl are Jackson and not Claiborne.

SOUTH OF PERRY.

Other localities which presented difficulties
to Veatch and Stephenson are Mossy Hill and
Ross Hill, in Houston County. These hills
are a few miles apart on the escarpment south
of Mill and Flat creeks, which extends north-
eastward, approximately parallel to the gen-
eral strike of the formations of the Coastal
Plain in this part of the State. Ross Hill is
crossed on the road from Perry to Elko, 3
miles south of Perry, and Mossy Hill lies on the
National Highway (the road from Perry te
Henderson) about 5.7 miles southwest of Perry.

The entire section at Ross Hill, with the
exception of 10 feet at the top, was referred by
Veatch and Stephenson to the Jackson forma-
tion, and this correlation was supported by
lists of fossils identified by Vaughan. The
following section measured by the writers is
in essential agreement with that of Veatch and
Stephenson.! The base of the section is 25
feet above Mill Creek.

Section on Perry-Elko road at Ross Hill.

Oligocene (?): Feet.
Vicksburg formation (?):

7. Concealed to edge of plowed field on top
of hill, which rises a few feet higher.
The surface is strewn with lumps of
sparingly fossiliferous chert.......... 15

Eocene (all of Jackson age):
Barnwell formation:

6. Soft cream-colored to yellow sandy lire-
stone with casts of fossils. Lunularia
distans, Endopachys, Calyptraeq, Leda,
ands Pectertro: S onRoet o5 30 e ibenay, & 4+

5. Light-colored limestone at base; upper
part concealed but with débris of soft
limestone with Periarchus pileus-sinen-
sigandiBryozon. bl Lot S OTRE iy 15

4. Hackly cream-colored calcareous clay
(fuller’s earth) with lime concretions. 24

Ocala limestone (Tivola tongue):

3. Cream-colored limestone, soft when
fresh, with a hard ledge at bottom.
Has been quarried in part. Contains
Pecten perplanus and many Bryozoa.. 7%

10p. cit., p. 301.
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Section on Perry-Elko road at Ross Hill—Continued.

Eocene (all of Jackson age)—Continued.
Ocala limestone (Tivola tongue)—Continued.

2. Soft greenish-yellow limestone, speckled
with glauconite and with locally in-
durated nodules or ledges. Very ar-
gillaceous toward the top and con-
tains numerous soft, irregular lime
concretions. Bryozoa...

1. Pale cream-colored soft hmestone re-
plete with Bryozoa (Rich Hill fac es
of Jackson fauna). Hard ledges near
the top. Contains also Periarchus
pileus-sinensis. Exposed east of the

Feet.

38

The following section was measured in a
gully on Ross Hill about 300 yards west of the
Perry-Elko road. The top of the hill here is
probably 40 feet or more higher than at the
road. The base of the section is by barometer
40 feet above the bridge over Mill Creek.

Section on Ross Hill 300 yards west of Perry-Elko road.
Oligocene (?):
Vicksburg formation (?):
14. Red sand with ‘‘buckshot” ferrugi-
nous lumps. Fragments of fossilifer-
ous.cherbon fopsi: . Liiotio o

Feet.

30
Eocene:
Barnwell formation (Twiggs clay member):
13. Glauconitic clay and fuller’s earth,
poorlyexposed. . co.oi it
Glauconitic grains in a matrix of yel-
lowish, calcareous clay. Pecten sp.,

15+
12.

23+
11. Gray hackly clay (fuller’s earth); upper
2 feet containing lenses or nodules of
glauconitic material resembling bed
Th+
10. Lens or nodule of greenish-gray lime-

stone with casts of Corbula, probably

- LATASRTONE S BB EE U S e e L il
. Calcareous fuller’searth..............
. Continuous ledge of gray limestone

with poorly preserved mollusks... .. 3

5. Calcareous fuller’s earth containing
soft, white chalk nodules...........

4. Hard light-gray limestone, softer at
bottom. Contains some Bryozoa,
Flabellum, Turritella carinata, Mesa-
lia vetusta, Pecten, Meretriz, and
Periarchus pileus-sinensis. . ........... 3

8. Hackly cream-colored calcareous clay
(fuller’s earth). The base of this bed
is the same as the base of bed 4 of
preceding section. ... ..............

Ocala limestone (Tivola tongue):

2. Soft argillaceous limestone loaded with
Bryozoa (Rich Hill facies of Jackson
fauna). Contains also Ostrea trigo-
nalis and Pecten perplanus. . . . . 7

1. Hard and soft ledges of llmestone Wlth

Bryozoa, Pecten perplanus, and Peri-
archus pileus-sinensis very abundant. 17

o 3 ©
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Bed 4 is particularly significant in that it
shows the presence of Turritella carinate and
Mesalia vetusta, which were considered by
Vaughan to be diagnostic upper Claiborne
fossils, well above the base of the deposits of
Jackson age.

The geologic conditions at Mossy Hill appear
to be similar to those at Ross Hill, but the ex-
posures are less complete. The following sec-
tion, exposed in and near an old quarry about
100 yards east of the National Highway, ex-
tends from a gully below the quarry to a level
bench on the road.

Section at Mossy Hill.

Oligocene, Vicksburg formation:
13. Red argillaceous sand with chert fragments,
commencing at a level bench on the
National Highway and capping the up-
land area to the south
Eocene: Barnwell formation (Twiggs clay member):
12. Mostly concealed, but interbedded fuller’s
earth and bryozoan limestone are exposed in
a gully east of the road a few feet below the

bengh: . .onibol it ke sadiamas st o lE L 25
11. Yellow to green, partly indurated glauconitic
b 051 ORI R e G DR 5
10. Calcareous clay resembling fuller’s earth, with
a locally indurated stratum at top......... 5%
9. Impure yellowish limestone with casts of
oo SRR R S I L o 2%
StxGoncealediaEnty o f s ol e et O e 6
7. Clay or fuller’s earth with chalk concretions.. 2
6. \Coneealedid vt el - SRis, S 0L R 14
5. Calcareous fuller’s earth, exposed on road-
13 A L e B 3
4.5 Hard limestoneds. oo fus L. ol i
3. Calcareous fuller’siearth. .. ... .cooioocihnn 21
2 Argillaceous fossiliferous limestone with hard
ledgesrquarmed I SaS e Tle ol B s R Al

1. Gray calcareous clay with lime nodules below,
grading upward into fuller’s earth with lime

nodules; exposed in gully below quarry... 21

. From bed 2 the following species were

obtained:

Station 7682. Quarry on Mossy Hill.

ollectors, 1916:
Endopachys sp.
Lunularia distans (Lonsdale).
Turritella carinata Lea.
Mesalia vetusta (Conrad).
Leda cf. L. plicata (Lea).
Glycymeris sp.
Pecten perplanus Morton.
Phacoides alveatus (Conrad).
Miltha claibornensis (Conrad).
Dentalium sp.
28288°—19——4

Cooke and Shearer,
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The stratum immediately below the bed
from which these species were collected con-
tains Bryopzoa which R. S. Bassler refers to
the horizon of the deposits of Jackson age at
Baldock, 8. C. The stratum in the quarry
from which the fossils were collected seems
to be idemtical with bed 4 of the section on
Ross Hill |west of the Perry-Elko road. Not
only are the species, so far as they ocan be
identified,| the same, but the rocks in which
they are embedded look alike, and the sec-
tions both above and below the fossiliferous
zone are similar. Moreover, the topographio
relations of the two localities are such as to
indicate that the beds at both are at the same
horizon, provided, of course, that there are
no structural disturbances, of which there is
no evidence.

In the Coastal Plain report! the lower part
of the section at Mossy Hill was referred to the
Claiborne |group on the basis of collections of
fossils made by T. W. Vaughan and S. W.
McCallie. | The species collected by Vaughan
at Mossy |Hill are listed as follows:

Flabellum cuneiforme Lonsdale.
Turbinpolia pharetra Lea.
Endopachys maclurii (Lea).
*Turritella carinata Lea.
*Mesalia vetusta (Conrad).
Calyptraea aperta (Solander).
Dentalium thalloides Conrad.
Nucula ovula Lea.
Leda gp.
Leda sp.
Glycymeris idoneus (Conrad)?
*Phacqides alveatus (Conrad).
Venericardia, 2 or 3 sp.
Cytherea sp.
Crassatellites sp.
Corbula oniscus Conrad or wailesiana Harris.
Corbulla densata Conrad?
Geologic horizon, Claiborne.
not known from the Jackson.

Species marked * are

It will he noted that the only species checked
as not knpwn from the Jackson are Turritella
carinata, Mesalia vetusta, and Phacoides alvea-
tus. The| first and second have since been
found in the beds of Jackson age at Ross Hill,
and the second and third at the mine of the
Georgia Kaolin Co. One of the undeter-
mined speoies of Leda listed occurs also at the
latter place.

1 Veatch, Qtto, and Stephenson, L. W., op. ¢it., pp. 258-260.
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The fossils collected by McCallie are listed
as follows:
Turbinolia pharetra Lea.
Flabellum cuneiforme Lonsdale.
Plejona petrosa (Conrad).
*Turritella carinata Lea.
Mesalia vetusta (Conrad).
Dentalium thalloides Conrad.
Nucula ovula Lea.
Leda.
*Glycymeris trigonella (Conrad).
Pteria sp.
*Phacoides alveatus (Conrad).
*Phacoides aff. P. claibornensis (Conrad).
Venericardia planicosta Lamarck.
*Venericardia alticostata (Conrad).
Cytherea sp.
*Crassatellites protextus (Conrad).
*Corbula oniscus Conrad. -
*Pteropsis lapidosa (Conrad).

Species marked * are not known from beds above
the Claiborne. Pteropsis lapidosa is characteristic of the
lower Claiborne.

This does indeed look like a Claiborne fauna,
and with the data then available Vaughan was
perfectly justified in referring these fossils to
the Claiborne group; but, as we shall see later,
nearly all the species checked have since been
found associated with Jackson fossils. The
exception to these is Pteropsis lapidosa, which
elsewhere seems to be confined to the lower
Claiborne. As this collection of fossils appar-
ently is not now in the National Museum, the
identifications of the species could not be
checked nor could the matrix be examined to
ascertain whether there had been accidental
mixture of specimens from different localities

There is some uncertainty as to the locality
at which the fossils ascribed to Mossy Hill were
obtained. According to Veatch and Stephen-
son,! Mossy Hill is on the Perry-Elko road 4}
miles south of Perry, a location corresponding
nearly with that of Ross Hill. However, as
there seems to be little doubt that the horizon
is the same as that from which the writers ob-
tained Twurritella carinata and Mesalia vetusta,
the exact locality is of no particular importance.

VICINITY OF GIBSON.

A collection made by the writers from sand-
stone ledges exposed on the hillside east of
Rocky Comfort Creek, on the Brassell prop-
erty, 2 miles northeast of Gibson, Glascock

1 Op. cit., p. 258.
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County, shows the presence in Georgia of a
fauna not previously recognized east of Arkan-
sas. The fossils are preserved in the form of
hollow molds or siliceous pseudomorphs, some
of which have weathered out of the sandy
matrix. The rock, which is an indurated
facies of the basal sand bed of the Eocene that
is of widespread distribution in this part of the
State, is exposed to a thickness of 3 or 4 feet
but probably extends somewhat deeper. It
lies not far above the Cretaceous, but the con-
tact is not exposed here. The fossils collected
are enumerated in the accompanying list, in
which the initials C and J signify that the
species so marked occur elsewhere in Claiborne
and Jackson deposits, respectively.

Station 7710. Brassell property, 2 miles northeast of
Gibson, Glascock County. Cooke and Shearer collec-
tors, 1916.

CJ Flabellum cuneiforme Lonsdale.
J Astrhelia burnsi Vaughan?
CJ Cancellaria gemmata Conrad.
Olivella sp.
CJ Marginella semen Lea?
Psilocochlis mecalliei (Dall).
CJ Lapparia pactilis (Conrad).
CJ Plejona petrosa (Conrad).
J Levifusus branneri Harris.
CJ Levifusus trabeatus (Conrad).
CJ Mazzalina inaurata (Conrad) var.
Fusinus aff. F. bellus (Conrad).
J Murex marksi Harris.
CJ Pseudoliva vetusta (Conrad).
CJ Calyptraphorus velatus (Conrad).
Cerithium sp.
J Ficus filius (Meyer).
CJ Turritella carinata Lea.
CJ Mesalia vetusta (Conrad).
CJ Natica minima Lea.
J Natica permunda Conrad?
Dentalium sp.
J Leda regina-jacksonis Harris.
CJ Leda multilineata Conrad?
CJ Glycymeris staminea (Conrad)
CJ Pteria limula (Conrad).
Crenella sp.
Pecten n. sp.
CJ Corbula densata Conrad.
CJ Phacoides (Miltha) claibornensis (Conrad).
Phacoides sp.
CJ Crassatellites protextus (Conrad) var.
Crassatellites n. sp?
CJ Macrocallista perovata (Conrad)?
CJ Venericardia planicosta (Lamarck).
C Venericardia alticostata Conrad var.

To this list should be added the following,

which were obtained with other fossils from
the same horizon at station 7711, on the east
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side of Deep Creek, 3% miles northeast of Gibson
and about 1% miles from the Brassell locality:
J Turritella clevelandia Harris.
Leda plicata (Lea) var.
Trinacria? sp.
J Corbula wailesiana Dall.

The section there is as follows:
Section on roadside east of Deep Creek, 8% miles northeast of
Qibson.

Eocene (Barnwell formation): Feet.

7. Mottled red or orange-colored sand........... 504
6. Fuller’s earth with sand laminae. .. ........ 11
5. Unconsolidated sand similarto No. 4. ...... 5
4. White or gray fossiliferous sandstone like that

on Brasselliproperty. it Lol lanicoi 6
3 Gras clayeymandis dhos S S R e o 4
9 S ongenledise e - EEmeEEiae e EEC ] 10

Cretaceous:

1. Kaolin'and whiteisand ... .ccoc oo nah s 15

This fauna, which occurs within 15 feet of
the Eocene-Cretaceous unconformity, bears a
remarkably close resemblance to that occurring
at White Bluff and Crowleys Ridge, Ark.,
which was formerly referred to the Claiborne
group but is now correlated with the lower
Jackson.! It is rather surprising to encounter
such species as Levifusus branneri, Murer
marksi, and Turritella clevelandia, which are
typical of the Jackson deposits in Arkansas,
so far east of their previously known range;
but their presence, as well as the general aspect
of the fauna, is good evidence that the beds
containing them occupy approximately the
same stratigraphic position. The presence of
Astrhelia burnsi, Ficus filius, Natica permunda,
Leda regina-jacksonis, and Corbule wailesiana
affords strong additional evidence that the
deposits are of Jackson age.

It will be noted that this list, which is much
more comprehensive than any previously com-
piled from this region, contains nearly all the
species that were considered by Vaughan to be
diagnostic of the upper Claiborne. There are,
in addition, a few species that are abundant
at this horizon in Georgia but have not yet
been found elsewhere. Among these may be
mentioned Psilocochlis mecallier and an unde-
scribed species of Pecten which has hitherto
been confused with Pecten wilcoxit and P.
wahtubbeanus.

Fossils representing this same horizon and
embedded in a similar matrix of gray sandstone

1 Stephenson, L. W., and Crider, A. F., Geology and ground waters
of northeastern Arkansas: U. S. Geol. Survey Water-Supply Paper 399,
Dpp. 73-84, 1916.
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which were collected by McCallie on the Eng-
lish plantation, 1% miles north of Gibson, were
referred by Veatch and Stephenson? to the
McBean formation. The revised list follows:
Station 3943. English plantation, 1} miles north of
Gibson. S. W. McCallie, collector, 1904.

Flabellum cuneiforme Lonsdale.

Endopachys maclurii (Lea).

Mazzalina inaurata (Conrad).

Plejona petrosa (Conrad).

Turritella clevelandia Harris.

Turritella sp.

Pecten n. sp.

Pteria limula (Conrad)?

Panope sp.

Phacoides (Miltha) claibornensis (Conrad).

Venericardia alticostata Conrad var.

The same fauna has. been recognized at
several localities between Glascock and Bibb
counties and is usually found in more or less
indurated gray sandstone resembling that near
Gibson. All these exposures were referred
by Veatch and Stephenson to the Claiborne
group—some to the McBean formation, others
to the Barnwell sand.

BROWNS MOUNTAIN AND VICINITY.

At Browns Mountain, Bibb County, 9 miles
southeast of Macon, the strata were referred to
the Barnwell sand.?

At this locality the main exposures consist of
about 20 feet of hard gray sandstone, part of
which appears to grade into sandy limestone.
It contains fossils that are locally abundant
but are not very well preserved. Above the
sandstone are poor exposures of bryozoan
limestone with Pecten perplanus?. Beneath
the sandstone are incomplete exposures of
fuller’s earth and sand.

The relations are more evident on a hill
on the Marion road, four-tenths of a mile
southwest of Bond’s store, where the following
section was observed:

Section on Marion road 9 miles southeast of Macon.

Eocene: Feet.
6. Hard sandstone and quartzite, to top of hill... 7
5. Mottlediplastielelay: i Coon, (TR LT R A 3
Ar-Rodssand: e iR e S eteiy el et 4
3. Soft fossiliferous sandstone.................... 0-4
2. Basal conglomerate; white kaolin pebbles in

cross-bedded sand. Contact with Cretaceous
not precisely located because of lithologic

el bt S 0 B S B Sl N S 55
Cretaceous:. :
1. Coarse white kaolinic sand to stream level.... 65

2 Op. cit., p. 273. 3 Idem, pp. 258-260.



48

Stratum 3 of the section consists of a discon-
tinuous ledge of sandstone whieh in places is
reduced to lumps embedded in incoherent
sand. It contains casts of mollusks, including
Pecten n. sp. Bed 6 is also unequally indur-
ated but is more persistent than bed 3. It
carries Periarchus pileus-sinensis and other fos-
sils. Beds 3 to 6 are equivalent to the hard
rock on Browns Mountain, half a mile away.

The following lists enumerate the species
collected in this vicinity:

Station 7695. Hilltop on Macon-Marion road four-tenths
of a mile southwest of Bond’s store, Bibb County.
C. Wythe Cooke, collector, 1916.

Nucula ovula Lea?

Leda regina-jacksonis Harris?
Glycymeris sp.

Pecten n. sp.

Cytherea sp.

Periarchus pileus-sinensis (Ravenel)?

Station 7696. Browns Mountain, near Bond’s store, 9
miles southeast of Macon. C. Wythe Cooke, collector,
1916.

Flabellum cuneiforme Lonsdale.

Lunularia sp.

Turritella sp.

Mesalia vetusta (Conrad).

Calyptraea sp.

Nucula spheniopsis Conrad.

Leda mater Meyer.

Pecten n. sp.

Pecten perplanus Morton? (cast of interior).
~ Diplodonta sp.

Phacoides (Miltha) claibornensis (Conrad).

Protocardia sp.

Crassatellites sp.

Station 3993. Browns Mountain.

lector, 1909.1
Flabellum cuneiforme Lonsdale.
Endopachys maclurii (Lea).
Periarchus pileus-sinensis (Ravenel).
Calyptraphorus velatus Conrad.
Turritella carinata Lea.
Mesalia vetusta (Conrad).
Calyptraea aperta (Solander).
Nucula magnifica Conrad?
Pteria sp.
Pecten n. sp.
Crassatellites protextus (Conrad) var.
Astarte tellinoides Conrad?
Venericardia alticostata Conrad var.
Phacoides (Here) hamatus Dall.
Phacoides alveatus (Conrad).
Protocardia nicolleti (Conrad).
Pitaria perovata (Conrad).
Cytherea sp.
Psammobia sp.
Panope porrectoides (Aldrich).
Corbula oniscus Conrad.

S. W. McCallie, col-

1 Veatch, Otto, and Stephenson, L. W ., op. cit., p. 295.
T. W. Vaughan; list revised by C. W. Cooke.

Identified by
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LITTLE KEG CREEK.

A large collection of fossils that is especially
interesting because it shows the intimate
relationships of the Claiborne and Jackson
faunas was obtained on the east side of Little
Keg Creek, 7 miles north-northwest of Sanders-
ville. Without the knowledge of the extended
range of certain species acquired since the
publication of the report on the Coastal Plain of
Georgia, this assemblage of forms would have
been unhesitatingly referred to the wupper
Claiborne. As it stands, the numerical pro-
portions of Claiborne and Jackson species
recognized are practically the same, and the
discovery of one or two additional species
might turn the scale to one side or the other.
When the numerical evidence is inconclusive
in determining the age of a fauna, the philo-
sophic course appears to be to attribute greater
significance to the initial appearance of new
forms than to the survival of old species. Ac-
cording to this reasoning the fauna at Keg
Creek is lower Jacksonian, and it is so con-
sidered in this report. Moreover, this correla-
tion is in accordance with that deduced from
other stratigraphic criteria.

Section on east side of Little Keg Creek, Washington County,
7 miles morth-northwest of Sandersville.

Eocene: Feet.
4, Coarse red sand with a few small quartz peb-
bles; 40 feet above the base is a 10-foot bed

of white sand and yellow and white clay.. 100

8. Greenish, plasticielayisias o0 oot taioket - 63
2. Coarse red sand grading into overlying bed.
Fossils very abundant but restricted to 6

mches afibottom s e ol il it LI 1%

Unconformity (altitude 360 feet above sea level).
Cretaceous:

1. White sand with lenses of kaolin, to level of
60

The fossils in the following list were collected
from the base of bed 2, which is a local pocket
filling a hollow in the Cretaceous surface.

Station 7707. Roadside east of Little Keg Creek, 7

miles north-northwest of Sandersville. Immediately
above the Cretaceous. Cooke and Shearer, collectors,
1916:
CJ Flabellum cuneiforme Lonsdale.
J Astrhelia burnsi Vaughan.
Astrhelia sp.
Volvula sp.
CJ Actaeon idoneus Conrad.
Actaeon sp.
Terebra sp.

C Cochlespirella nana (Lea)?
Turritidae, 3 sp.
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Station 7707—Continued.
CJ Conus sauridens Conrad.
CJ Cancellaria gemmata Conrad.
Cancellaria, 2 sp.
Olivella sp.
C Ancillina scamba (Conrad).
CJ Marginella semen Lea.
Conomitra sp.
J Psilocochlis mccalliei (Dall).
Caricella n. sp.
CJ Plejona petrosa (Conrad).
CJ Lapparia pactilis (Conrad).
Fusinus sp.
Clavilithes sp.
CJ Levifusus trabeatus (Conrad)?
C Phos sagenus (Conrad).
C Terebrifusus amoenus (Conrad).
J Ficus filius (Meyer).
CJ Calyptraphorus velatus (Conrad).
Cerithiopsis sp.
CJ Turritella carinata Lea.
CJ Mesalia vetusta (Conrad).
Epitonium sp.
Turbonilla sp.
J Sinistrella americana (Aldrich)?
Calyptraea sp.
CJ Lunatia minima (Lea).
Neverita sp.
CJ Dentalium sp.
CJ Nucula magnifica Conrad?
CJ Nucula ovula Lea.
CJ Leda multilineata Conrad.
CJ Glycymeris staminea (Conrad).
Glycymeris sp.
C Crenella isocardioides (Lea).
CJ Corbula oniscus Conrad.
CJ Corbula densata Conrad.
C Corbula alabamiensis Lea.
C Corbula fossata var. extenuata Dall.
CJ Pitaria perovata (Conrad).
CJ Pitaria mortoni (Conrad).
CJ Miltha pandata (Conrad)?
CJ Lucina subvexa Conrad?
CJ Phacoides alveatus (Conrad)?
Astarte cf. A. tellinoides (Conrad).
CJ Crassatellites protextus (Conrad) var.
J Crassatellites n. sp.?
J Protocardia nicolleti (Conrad).
CJ Venericardia planicosta (Lamarck).
J Venericardia sp. (small).
CJ Venericardia alticostata Conrad var.

Sufficient evidence has been advanced in the
preceding pages to show, first, that certain
strata referred by Veatch and Stephenson to
the McBean formation overlie limestones that
are definitely of Jackson age and, second, that
the fauna of the Barnwell formation appears to
be more closely related to Jackson than to
Claiborne faunas and that the fossiliferous beds
at some places lie directly upon Lower Cre-
taceous strata.
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Below is given a systematic outline of the
stratigraphy of the deposits of Claiborne and
Jackson age as it is interpreted in the light of
the new evidence.

STRATIGRAPHY OF DEPOSITS OF CLAIBORNE
AND JACKSON AGE IN GEORGIA.

DEPOSITS OF CLAIBORNE AGE.
FORMATIONS INCLUDED.

The Claiborne group receives its name from
Claiborne Landing, Alabama River, Ala., the
site of a town formerly of considerable impor-
tance but now almost deserted. In the type
region the group is divided into three forma-
tions, the lowest being the Tallahatta buhr-
stone, the middle the Lisbon formation, and
the upper the Gosport sand. The correlations
between Alabama and Georgia are not precise
enough to justify the use of any of these forma-
tion names in Georgia.

According to the interpretation of Veatch
and Stephenson, nearly all the deposits of
Eocene age in Georgia were included in the
Claiborne group, and their map shows Clai-
borne formations extending across the entire
width of the State. They recognized two for-
mations within the group—a lower, the McBean
formation with the so-called Congaree clay
member, and an upper, the Barnwell sand.
The recent detailed field studies of Shearer
and Brantly have shown that the so-called
““Congaree clay member of the McBean forma-
tion” properly constitutes part of the Barn-
well formation, and studies of the fossils by
Cooke, as set forth in the preceding part of
this paper, have shown that the residue of their
McBean formation in central Georgia also be-
longs to the Barnwell. The paleontologic evi-
dence also indicates that the Barnwell forma-
tion is of Jackson rather than of upper Claiborne
age, as previously supposed, and this conclusion
is corroborated by diastrophic and other
stratigraphic criteria.

As restricted by the elimination of the Barn-
well formation and parts of the McBean
formation the outcropping strata of Claiborne
age in Georgia are confined to two separate
areas—a small irregular area in the valleys of
McBean Creek and Savannah River, in the
extreme eastern part of the State, and a long,
narrow strip in western Georgia, extending
from Chattahoochee River eastward to a point
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‘a few miles beyond Flint River. In the in-
0 ~ termediate region the
@ Claiborne deposits are

overlapped by strata of

Jackson age. The beds

of Claiborne age in the

Savannah area retain

the name McBean for-

mation, but those in
the Chattahoochee-

Flint River area, which

were included by Veatch

and Stephenson in the

McBean formation and

Barnwell sand, will be

designated in this report

undifferentiated Clai-
borne. The areal dis-
tribution is shown on the

geologic map (PL. VII).

Griffin's L

Shell Bluff
Barnwell formation:

15 Miles

McBean Creek

McBEAN FORMATION.

10

NAME.

The McBean forma-
tion was named by
Veatch and Stephen-
son’ from the town of
McBean, in Richmond
County, Ga., and from
McBean Creek, which
forms the boundary be-
tween Richmond and
Burke counties.

|

Little Spirit Creek

!

. Spirit Creek

STRATIGRAPHIC RELATIONS.

The McBean forma-
tion rests wunconform-
ably upon the Lower
Cretaceous strata and is
overlain by the Barnwell
formation. The contact
with the Barnwell is
obscure, but it appears
probable that there ex-
ists at least local un-
conformity between the
two formations.

In the Savannah area

FIGURE 7.—Section from Grovetown to Griffin’s Landing, Savannah River, Ga.

Barnwell formation

Crystalline rocks

!

Grovetown, Columbia County

;

Feet
500
400
300
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100

Sea level o

the Barnwell formation,
though probably not so much as farther west,
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