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_unconformity, and probably also from the overlying formation by an
unconformity.

Doctortown.—At Doctortown, Wayne County, the bluff of Alta-
maha River is 40 feet high, and near the base of the bluff beds of
Duplin marl are exposed. The following is a section of the bluff at
the south end of the Atlantic Coast Line Railroad bridge.

Section of Bluff at south end of Atlantic Coast Line Railroad Bridge.

Feet
Pliocene ?
Altamaha (Lafayette ?) formation ?
6. Yellow and mottled, argillaceous sand . . . . . . . . . 10
5. White and yellow, crossbedded sand containing thin
layers of small, quartz pebbles . . . . . . . .. .. 10
4, Red and yellow, stratified sand containing thin clay
laminae . . . . . . . . . . . e e e e e e e e 10
(Probable unconformity)
Miocene.
Duplin marl.
3. Calcareous, fossﬂllferous sand, or sandy, friable marl . 1
2. Bluish sand containing Pecten eboreus, Mactrq congesta,
ete. . . . . e e e e e e e e e e e e e e e 4

(Probable unconformity)
Oligocene ?
Alum Bluff formation ?
1. Coarse, bluish or greenish, compact, clayey sand to wa-
ter’s edge . . . . . . . e e e e e e e e e e e e 7

The relations between layers Nos. 3 and 4 could not be deter-
mined with exactness. Layers Nos. 2 and 3 are Miocene. No. 5
is considered Oligocene, and the upper part of the bluff is referable
either to the Pliocene (%) (Altamaha formation) or to the Pleisto-
cene.

Below Doctortown there are no known exposures of Miocene
strata, although beds at the bases of Upper and Lower Sansavilla
Bluffs, 27 and 28%%4 miles, respectively, below Doctortown, may
belong to this series.

GLYNN COUNTY

Brunswick.—At the southern limits of the city at the Atlanta,
Birmingham, and Atlantic Railroad terminals, a large amount of
shells and rocks have been dredged from Brunswick River. A study
of the dredged material leads to the conclusion that the Miocene
underlies this region and is concealed by a small thickness of later
formations. The material thrown from the dredge consists of shells,
fragments of bones and teeth, sand and quartz pebbles, compact,
sandy marl or shells imbedded in a phosphatic sand matrlx argilla-
ceous limestone, and hard clay.
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A study of the fossils was made by Dr. Vaughan and they
wera found to range from Miocene to Recent. Thie dredge probably
cut through a thin covering of Recent and Pleistocene deposits into
the Miocene. Dr. Vaughan furnishes the following list of fossils col-
lected from the dredgings:

Lust of fossils dredged from Brunswick River, Brunswick.

Septastrea crassa (Holmes). Pecten jeffersonius Say.

Terebra dislocata Say. Pecten septenarius Say.

Conus sp. Young. Pecten madisonius Say.

Drillia abundans Conrad. Pecten n. sp. ?

Oliva - literata Say. Astarte concentrica Conrad.
Olivella mutica Say. Astarte distans var. floridana Dall.
Marginella contracta Conrad. Astarte undulata Say var.

Fulgur carcia Linn. Astarte undulata var. vaginulata Say.
Ecphora quadricostata Say. Astarte cuneltormis Conrad.

Nassa vibex Say. Crassatellites undulatus Say.
Ilyanassa obsoleta Say. Crassatellites sp.

Nassa acuta Say. (2.maiaimera arata Conrad.
Columbella avara Say var. Venericardia granulata Say.
Astyris lunata Say. Echinocnama arcinella Linn.
Turritella variabilis Conrad. Phacoides anodontus (Say).
Turritella plebeia Say? Phacoides radians (Conrad).
Crepidula fornicata Say. Phacoides multineatus (Tuomey &
Neverita duplicata Say. Holmes).

Solarium granutatum Lam. Pharoides amiantus Dall, P. & R.
Fissuridea carolinensis Conrad. Diplodonta acclinis Conrad.
Dentalium carolinense Conrad. Cardium robustum Solander, R. & R.
Glycymeris parilis Conrad. Chione cancellata Linn.

Glyeymeris subovatus Conrad. Chione alveata Conrad.

_Barbatia adamsi Shuttlew. Cnione aff. cortinaria Rogers.

Arca lienosa Say. Donax.

Arca plicatura Conrad. Maulinia congesca Conrad.

Arca transversa Say. Mulinia congesta var. contracta Con-
Arca incongrua Say. rad.

Arca limula Conrad. Mulinia coneesta var. elongata Dall.
Ostr-a aisparilis Conrad. Rangia clathrodon Conrad.

Ostrea virginica Gmelin, P. & R. Corbula inaequalis Say.

“Geologic Horizons.—At least two mixed, most of the species are
Miocene, those marked P. and R. are Pliocene to Recent, and not
known from the Miocene; all of the others may be Miocene, and
many are only in the Miocene. The dredge has cut through what
is probably Pleistocene or Recent into Miocene strata.”

Livingston Plantation.—This locality is 18 miles west of Bruns-
wick. The exposure is in the bed of a small creek and can be seen
only at low tide.

Section at Livingston Plantation.

Recent.
3. Marsh mud . .. ... ..
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Pleistocene.

2. Greenish gray, argillaceous sand with some smoothly-
rounded quartz pebbles. Bones and teeth in the lower
72 o 3
(Unconformity)
Miocene.

1. Yellow, argillaceous limestone

A piece of coarse sandstone loosely cemented by lime, containing
a Peclen, was obtained at this locality by Prof. McCallie.

The age of the beds has not been proven by paleontologic evidence.
Layers Nos. 2 and 3 should probably be referred to the Pleistocene.
Layer No. 1 is tentatively referred to the Miocene; however, this
rock is similar lithologically to limestones of probable Pliocene age
exposed at Burnt Fort on Satilla River, and near Folkston on St.
Marys River, and future investigations may prove its Pliocene age.

CAMDEN COUNTY

Owens I'erry.—At this locality, eight miles west of Woodbine, a
compact sand and calcareous sandstone is exposed in the bed of
Satilla River at low tide. This rock contains fossils, but none are
very well preserved. It is overlain by bluish, coarse-grained, clayey
sand, while the upper part of the bluff is Pleistocene sand and clay.
The following fossils from this locality have been identified by
Dr. Vaughan:

Fossils from Owens Ferry.

Pecten; probably madisonius,
Carditamera arata,
Cardium sp.

PLIOCENE

The existence of strata of Pliocene age in (Georgia has not been
definitely proven. HHowever, certain deposits have been referred
with greater or less degrees of confidence to this period. The so-
called Lafayette formation of the Atlantic and Gulf Coastal Plain
has for many years been regarded as of probable Pliocene age. A
summary of the events leading up to the adoption of the name has
been given by McGee.! In a recent contribution E. W. Berry’ has
shown that the name Lafayette, as applied to a surficial formation in
the Atlantic and Gulf Coastal Plain by McGee and others, is a mis-
nomer, the beds exposed at the type locality in Lafayette County,
Miss., being in fact of Eocene age and referable to the Wilcox forma-
tion of that series. However, a surficial formation consisting of

ITwelfth Ann, Rept., U. 8. Geol. Survey, pt. 1, 1892, pp. 498-502.
2Journal of Geology, vol. 19, 1911, pp. 349-256.
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sands and heavy beds of gravels resting unconformably upon Cre-
taceous and Kocene strata, to which the name was intended to apply,
is extensively developed in certain parts of the northern embayment
region, especially in Tennessee and Kentucky.

The so-called Lafayette formation is represented by McGee as
covering the whole Coastal Plain of Georgia. Beds considered refer-
able to this formation have been described at numerous localities in
Georgia by different investigators, but on the following pages it will
be shown that, assuming the formation to be of Pliocene age, many
of these correlations were erroneous. Frequently the beds so re-
ferred have been found to belong to Cretaceous, Eocene, or Oligo-
cene formations, or are the weathered, residual products of these for-
mations. Terrace deposits which are clearly of Pleistocene age have
also been referred to this formation.

The Altamaha (Lafayette?) formation, a widespread but rela-
tively thin series of sands and clays covering much of central and
southern Georgia, is tentatively referred to the Pliocene. Doubtless
a part of the strata included in the Altamaha terrane is contempo-
raneous with the so-called Lafayette formation. However, the in-
adequacy of our knowledge of the age and stratigraphic relations
of the Altamaha deposits is conceded. The possibility is also ad-
mitted that the beds here included in this formation may prove to
be a complex embracing strata of all ages from the Oligocene to the
Pleistocene,

Certain fossiliferous strata exposed on Satilla and St. Marys
rivers have, on paleontologic evidence, been considered as probably
of Pliocene age. The beds appearing on Satilla River will be de-
scribed in the chapter on the Altamaha (Lafayette?) formation,
since it is believed they are synchronous with at least a part of that
formation. The exposures on St. Marys River will be described
under the name Charlton formation.

On following pages the literature relating to Pliocene or supposed
Pliocene deposits in Georgia is reviewed.

HISTORICAL ‘REVIEW

In 1884 Dr. R. H. Loughridge' described beds which he considered
of Pliocene age, as follows:

The Savannah region along the coast, which occupies the first terrace
at an elevation of from 10 to 15 feet above tide-water, is assigned to the
Pliocene formation. Marls or shell beds of this age are found on the Savan-
nah River near the Effingham and Chatham County lines. On Satilla River
a white marl bed outcrops at Burnt Fort, the head of tidewater, which is

1Tenth Census, vol. 6, part II, 1884, p. 16.
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mostly devoid of fossils. In the sand and clay beds of the coast region in
Glynn, Chatham, and other counties have been dug up the remains of
gigantic quadrupeds, such as the mastodon, and along its borders are
buried stumps of cypress and other trees stili standing upright.

Loughridge referred strata both older and younger than the Plio-
cene to this period. The “marl or shell beds” on Savannah River
are in part of Miocene and perhaps in part of Oligocene age. (See
pp. 870376 of this report.) The sands and clays of the coast region
which bear remains of quadrupeds and contain buried tree stumps
are believed to be of Pleistocene age. No fossils have been identified
from Burnt Fort, but the beds are regarded as the equivalent of the
fossiliferous beds on St. Marys River (Charlton formation) which
Dr. Vaughan regards as probably of Pliocene age.

In 1891 W J McGee' described the deposits in Georgia which he
regarded as referable to the Lafayette formation. The following
are quotations from his report with comments by the writers:

“The exposures on both sides of the Chattahoochee River at Columbus
are specially noteworthy, not only by reason of the clear display of struc-
tural and textural features, but because the terracing which characterizes
the formation at many localities is here particularly well displayed. Colum-
bus is built on a terrace a mile broad, thinly veneered with “second bot-
tom” (Columbia) loam near the river, but consisting generally of the orange-
red loam of the Lafayette, massive above, mottled 8 to 15 feet below the
surface, and more or less definitely bedded below; Phoenix, or Lively, on the
opposite side of the river, is built on a higher terrace of bronze-tinted
loam, here containing moderately abundant disseminated pebbles, and
the many excellent exposures in the railway and street cuttings well display
the stratification of its lower portion.. .*. .*. . (p. 478.)

“On examining the materials composing the formation at Columbus,
certain new features apppear. As usu-l, the upper part of the deposit is
orange tinted loam, massive, rock-like, undergoing superficial cementation on
weathering, and flecked or streaked with white; but the color is lighter
than in Mississippi, the proportion of sand is smaller, the sand grains are
coarser and more angular, and the flecks and streaks of white are no longer
of siliceous clay or pulverulent amorphous silica but of kaolinic clay or
kaolin. The lower portion of the formation displays a bedding as distinct
as the stratification of Mississippi, but the bedding is simply a sejaration
of the loam into heavy, rock-like ledges parted by leaves of clay, said, and
gravel, quite unlike the inter-stratification (with occasional cross-.amina-
tion) of sands and clays in the western part of the terrace; so, too, the
materials of the intercalated clay leaves are changed, instead of the silice-
ous pottery clays of Mississippi and Tennessee they are chiefly a kaolin-like
material, with occasional quartz crystals and mica scales included; and
the pebbles are no longer o1 chert, as in Mississippi and Tennessee, or even
the mixture of cherts and siliceous dolomites found on Tuscaloosa River,
but mainly of granular quartz with occasional well worn bits of quartzite.
(p. 478.) ,

“The exposed thickness of the formation about Columbus is generally
10 to 30 feet; and the combined exposures indicate that while the thickness
is exceedingly variable it probably reaches a maximum of 50 or 70 feet.

® * * ® (p. 478.)

1Twelfth Ann. Rept., U. & Geol. Survey, pt. 1, 1891, pp. 478-480.
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“Along the Chattahoochee River about Columbus, and southward nearly
or quite to the confluence of the Flint, the Lafayette deposits are not con-
cealed by the newer Columbia formation save along the rivers, which are
all flanked by the “Second bottom” loams characteristic of the rivers of
the eastern Gulf slope * * * (p. 479.)

“In the vicinity of Columbus, particularly on Mill Creek, between
Phoenix and Girard, the Lafayctte rests, either with or without marked
unconformity, on the Potomac (Tuscaloosa) arkosic sand and clay; the ma-
terials of the terrace east of the river and north of Columbus generally lie
on the eroded surface of the Piedmont gneiss; within 2 or 3 miles south of
Columbus the Lafayette rests unconformably (though sometimes the uncon-
formity is inconspicuous or even imperceptible) on the sands of the FEutaw;
while still farther southward it reposes with like unconformity successively
on the Ripley, the various divisions of the argillaceous Eocene (Hilgard’s
Lignitic), the White limestone of Smith and Johnson, and Miocene lime-
stones. About Columbus the materials of the basal part of the Columbia,
of the Lafayette, of the Potomac (Tuscaloosa), and sometimes of the Eutaw,
contains certain common elements and sometimes approximate in compo-
sition so closely that they may be discriminated only by structural charac-
teristics; and in some of the most conspicuous exposures near the mouth of
the Mill Creek the Lafayette and the Potomac (Tuscaloosa) have not been
certainly discriminated.” (pp. 479-480.)

The deposits on the plains bordering Chattahoochee River in the
vieinity of Columbus, and extending down the valley from Colum-
bus, are Pleistocene terrace sediments which rest upon Cretaceous,
Eocene, and Oligocene strata.

“The lower portion of Macon is bullt on a ‘“second bottom” plain, but
the residence part of the city stands on the amphitheater-like slopes sem-
icircling the terrace occupied by the low-lying business portion;  and in
every street and country roadway, in every excavation on railways entering
the city from the west, northwest, and even from the southeast, the orange-
tinted loams are well displayed, always with the prevailing color and fre-
quently with characteristic structure; so the roads, streets, railways, and
hill slopes of the most of Macon gleam red against the dark green background
of the pine-clad hills. Here as elsewhere the material is a loam, containing
a sufficient element of clay to produce considerable coherence, orange red or
or sometimes brick-red above, mottled orange yellow at greater depths.
Here, as elsewhere, the formation is characterized by irregular stratification
and rather obscure crossbedding in its lower portion,.the structure lines be-
ing marked sometimes by ferruginous crusts and sometimes by lines of
pebbles or gravel grains, but more frequently by sheets of white plastic clay,
sometimes continuous, sometimes in layers of distinct pellets. Here, as
elsewhere, the upper part of the deposit is massive, and diplays in an
eminently satisfactory manner the distinctive semiglazing or case-hardening
by which the formation is generally characterized. Here, as elsewhere,
the deposit is frequently pebbly, the pebbles being either arranged in lines of
stratification or accumulated in pockets and in beds, sometimes agsorted
by size, and as usual the pebbles are commonly disseminated above and
commonly bedded below; and here, as at Columbus, the pebhles consist
predominantly of mederately well rounded and subangular fragments of
quartzite and quartz, ranging from 3 inches in diameter downward, and
there are in addition a few granitoid fragments. (p. 480.)

“The relations of the Lafayette formation to the Columbia ‘‘second
bottom™ are not well displayed, but the relations to the Potomac are admir-
ably displayed in many exposures. The eminence in the western part of the
¢ity known as Primrose Hill is a cusp of Potomac arkose only veneered with
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the Lafayette, and the street cuttings and gullies by which it is laid open
along many lines display the two formations in contact, sometimes conform-
able in structure and concordant in materials to such an extent that they
may not be demarked, but elsewhere strongly unconformable in structure
and discordant in composition. Precisely similar relations are displayed in
the half dozen or more excellent exposures on the Georgia Southern Rail-
way in the western part of the city, in some of which the formations are
(quite distinet, while in others they intergrade.” (pp. 480-481.)

The physiographic features at Macon are: (1) terrace or
“swamp” 15 to 20 feet above the level of Ocmulgee River; (2) ter-
race plain 40 to 50 feet above the first plain; (3) upland plain 100
to 125 feet above the second terrace plain. MecGee does not describe
this terracing in detail, but it is inferred that he considered the
Lafayette as oceurring on all three plains. Both the second terrace
and the higher land have gravel and red loam deposits spread over
them, but these deposits are evidently of different ages since they
are separated by a vertical interval of as much as 100 feet, and the
‘deposits do not appear to form a continuous mantle over the escarp-
ment between the two plains, Those on the lower two plains are
Pleistocene terrace deposits. The red loam deposits on the high land
west and south of Macon are lithologically similar to the Eocene
strata capping the hills on the east side of Oemulgee River, and it
is believed that they correspond to them.

“Over the divide between the Ocmulgee and the Oconee the
Lafayette appears in many exposures.” (p. 481.) No localities
where the exposures appear are mentioned. There are in places de-
posits of red sand unconformably overlying the Cretaceous which
might be mistaken for surficial deposits but which have been shown
by their contained fossils to be of Eocene age. At other places there
are similar sands which do not contain fossils, but these can usually
be traced. into fossil-bearing Eocene beds. Tt is believed, therefore,
that McGee has mistaken the red Eocene sands for the Lafaytte for-
mation. '

The formation is mentioned as occurring in the vicinity of Millen
(p. 481), but no particular locality is described. In this report these
deposits are considered referable to the Altamaha formation,

% * * But on returning to the fall line the normal fall-line fea-
tures recur, as in the fine exposure near Green’s Cut (10 miles south of
Augusta) where the usual aspect of the massive loam is well displayed. At
this point the deposit is exceptionally pebbly, to the extent, indeed, that it
has been largely worked as gravel for railway ballast, the pebbles ranging
from 2 inches down, the most abundant dimensions being three-fourths to
one and one-quarter inches; the materials are predominantly quartz and
quartzite, with no chert, the prevailing form being fairly well rounded, and
the pebbles are accumulated in layers, sometimes discontinuous, in which it

is occasionally cross-bedded, though even in these layers the gravel is
nowhere clean, the pebbles being simply disseminated closely throughout a
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matrix of loam just as the finer sand grains are disseminated through a clay
matrix in the loamy parts of the formation.” (p. 481.)

At Greens Cut on the Central of Georgia Railway, 27 miles south
of Augusta (probably the locality referred to in the above descrip-
tion), is a deposit of mottled sands and gravels overlying the Barn-
well sand of the Claiborne group. These have much the aspeet of
the Altamaha formation which appears to the southward and they
are believed to be referable to it.

“In central Georgia the Lafayette forms the surface on the Ocmulgee
and the Oconee rivers, save where the “second bottoms” overlap it; but
farther eastward, on the Ogechee as well as toward Savannah, the distine-
tive ‘“second bottoms” proper disappear, and the coast-sand mantle stretch-
ing up from the seashore, and along the Savannah finally overlaps the
Lafayette and extends upon the Piedmont gneiss, from which the orange-
tinted formation has been removed, if it was ever deposited.” (p. 481.)

Just what is meant by ‘“second bottoms” is not clear, but here, a¢
elsewhere in Georgia, the materials occupying definite plains bor-
dering the rivers are considered Pleistocene terrace deposits.

“In southwestern Georgia, e. g., about Thomasville, the characteristic
orange tinted or brick-red loams (in this direction the colors strengthen)
are not concealed by the coastal sands of the Columbia epoch, except about
the lower levels; but in southeastern Georgia there is a more or less contin-
uous mantle of these sands, by which the Lafayette is commonly buried from
sight. In passing southward from Thomasville the features of this forma-~
tion and its relations to the Columbia are well displayed.” (p. 482.)

The so-called Lafayette materials referred to in the preceding quo-
tation are in this report considered referable to the Altamaha for-
mation; they overlie the Alum Bluff formation (Oligocene).

“The ILafayette is well exposed on the southern bank of St. Mary’s
River, near Traders Hill. Here the upper part is orange brown or drab and-
massive for a few feet, but it quickly becomes regularly bedded, the heavier
layers of brown or gray clayey loam separated by leaves of gray silt and
brown or drab sand. It is again displayed in many railway cuttings about
Waycross, where the upper massive member is better developed yet decid-
edly less distinctly massive, orange-tinted, and casehardened than in cen-
tral Georgia, while the lower part is always stratified. It is revealed to a
depth of 40 feet or more at Doctortown in a railway cutting through a
natural bluff overlooking the Altamaha; here the upper member is ill devel-
oped or absent and the mass is stratified throughout, consisting of alterna-
tions of brown loam and white silt above and in the lower part of the
exposure these become, respectively, blue or gray clay and light colored sand.
Still farther northward the formation approaches within 10 miles of the sea
islands and inlets in the Cherokee Ridge on the southern side of the Savan-
nah. The upper massive member is fairly displayed here, though orange
yellow rather than of the characteristic color, while the lower portion con-
sists of stratified sand with fine gravel disposed in sheets.” (p. 484.)

A detailed section at the Atlantic Coast Line bridge near Folks-
ton, probably the Traders Hill locality, is given on page 398 of
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this report, and the stratigraphic relations of the beds discussed.
The strata above the Charlton formation (probably Pliocene) are
considered of probable Pleistocene age. The materials exposed near
Wayecross are, in this report, considered a part of the Altamaha for-
mation. The beds above the fossiliferous Miocene marl at Doctor-
town are tentatively referred to the Altamaha formation, although
they may be Pleistocene terrace deposits.

“Superb exposures of the Lafayette, displaying the usual fall line fea-
tures, occur on Savannah River about Augusta. The characters and struc-
tural relations here represent those exemplified at Columbus and Macon, save

that the “second bottom” phase of the Columbia is replaced by a series of
sandy terraces running up into the prevailing coastal sands.” (p. 484.)

It is probable that both Pleistocene and Eocene deposits at Augusta
have been mistaken for the Lafayette. The Pleistocene beds are de-
scribed on page 438 of this report. ‘

Sunhill and Munnerlyn are mentioned by McGee as localities
where the Lafayette may be observed. The materials at both lo-
calities appear to be identical in character with those of the Alta-
maha formation, which is well exposed to the southward of these
localities.

In 1891 J. W. Spencer' also gave detailed descriptions of sup-
posed occurrences of Lafayette strata in Georgia. The following are
quotations from his report, with comments by the writers:

“At Rich Hill, about six miles southeast of Knoxville, the same red
loam forms a capping at an elevation of 835 (?) feet; and near by, gravel
is seen on the hills at fifty feet below. At both these localities, the loam
forms a capping for both the surface and the sides of the hills, where the
underlying formations were incised by former eroding streams. This condi-
tion is common to the formation, as it forms a sheet alike over the ancient
hills and greater valleys. The base of this loam, especially in the vicinity
of the greater rivers, passes into a well marked bed of rounded quartz
gravel, sometimes three inches in length. Such gravel is seen upon the
hills between Knoxville and the Flint River, at elevations of 130 feet
above its modern high water. South of Knoxville the red loamy surface is
replaced by a belt of loose gray sand.”

The red loam capping Rich Hill is probably of Eocene age. The
materials at lower levels in this vicinity are in part residual sands
and in part Pleistocene terrace deposits.

“The country south of this point is, commonly speaking, a high plain
somewhat incised by streams. The surface is generally composed of the
orange loam, which varies in thickness from zero to 20 feet, as shown in the
railroad cuts south of Gaillard’s.

“At Fort Valley, this red loam or clay reaches a depth of 2 feet, as
shown in the artesian well. About three miles south of Fort Valley, there
is an excellent exposure in the railroad cut on the road to Americus.

1First Report of Progress of the Geological Survey of Georgia, 1891, pp. 60-72.
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Feet
“l. Deep colored red loam or hard sandy clay, with rounded
gravel in the lower two feet, resting upon an eroded

surface .. . . . 610
2. White and red mottled clay Wlth surfa.ce eroded ..o 7-3
3. Thin laminated sand with clay partings . . . 2
4. Laminated sand in colors from black to white exposed 10

“No. 1 represents our Lafayette deposit, and I am inclined to place even
the lower members as belonging to an earlier episode of that period.

“In a neighboring washout, the red loam has a thickness of ten feet,
underlaid by beds of whitish clay from 4 inches to 2 feet thick, intercalated
with sand beds. Some of these sands are deep red, and others gray or
white; beneath the whole are white sands. This section reaches a total
thickness of about 25 feet.

“From Fort Valley southward, the level plateau is covered with the
red loam of argillaceous texture. West of Winchester, sections of this
superficial material are well shown, where about eight feet of orange clayey
sand rests upon laminated sands in white and colored bands. Upon the
higher plateau, above Montezuma, the red loams prevail; but in descending
to the Flint valley, the underlying gray sands form the surface soils. This
is true over the lower country about Montezuma, and, indeed, for many
miles in the direction of Americus. But the higher hills are everywhere
capped with the orange loam.

“Along Flint River, many sections of the Lafayette loam are seen form-
ing the bottom lands. The best section, in its relation to other rocks, is
shown about two miles south of the great bend, in the river in closest prox-
imity to Hverett station. That section is here given.

Feet

‘“l, Orange loam or sandy clay . . . . . . . . . . .. .. 8

2. Light bluish clay with irregular Jomts stalned red . . 6
3. Orange and gray clayey sand, unconformable above and

below..........................5-9
4. Coarse light bluish clay, unconformable above and

below . . . . .. 3

5. Orange-colored quartz gravel unconformable above . 10

6. Coarse white sand cemented with clay, exposed. . . 4

“The upper three members and the fourth member represent.two dis-
tinct episodes, as shown by the unconformity. At the ferry, between Win-
chester and Garden Valley, the mantle of orange loam 1s well developed,
reaching from near the river to the surface of the country 210 feet above it,
this occupying alike the hill and the old valley. Here, the deposit is of a
more sandy character than adjacent to Fort Valley, and the lower beds are
cemented into occasional blocks of ferruginous sandstone.”

The deep red materials forming the upland surface at Fort Valley
and southward to the vicinity of Montezuma are in this report con-
sidered of Eocene age, and probably referable to the Claiborne group.
The materials on the low plains bordering Flint River from Monte-
zuma up the river to Everett Station are Pleistocene terrace deposits.

LAFAYETTE AND COLUMBIA MANTELS IN THE CHATTAHOOCHEE VALLEY

“In the vicinity of Columbus, both the Lafayette and Columbia forma-
tions are best shown in the railway cut, and in the ravines upon the Alabama
side of the river. The upper of these consists of about ten feet of red loam
underlaid by from one to four feet of coarse gravel. This formation rests
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upon the eroded surface of the Tuscaloosa series. The Columbia series
rests unconformably upon the older dnd constitutes the plains at Columbus,
which rise about one hundred feet above the river and 260 feet above the
sea. This later formation is made up of bluish sand and alluvial clay.
About five miles south of Columbus, just beyond Upatoi Creek, on the road to
Cusseta, there are other fine exposures of the older deposits.
Feet
“1. Orange loam . . . . . . . . . . v v oo .. 10
2. Laminated, colored sands with a streak of whitish clay,
this bed is completely cut through by the valley of an
ancient branch about twenty feet wide, which is now

filled with the over-lying red or orange loam. . . . . . §
3. White and stained clayey coarse sand . . . . . . . .. 8
4. Gray sandy clay . ... .. .. ... ... .. .... 6

“On neighboring hills, the gravels are found at an elevation of about
350 feet above the river, which is two or three miles distant.

“At many points along the Chattahoochee River, this orange loam cap-
ping is characterized by drift logs at its base; these probably belong to the
younger system of deposits, although sometimes of a different color rrom
those at Columbus.

“Steward’s Hill, six miles north of Georgetown, displays the finest ex-
posures of the Lafayette series seen anywhere in Georgia. This hill rises
265 feet above the river; the lower 145 feet belong to Cretaceous beds; the
overlying 120 feet constitute the Lafayette sand or loam.

Feet

1. “First bench of loamy sand, drab or reddish; the lower
three inches cemented with iron . . 30

2. Second bench, like the first, with sandstone cemented
at base . . . . ... Lo oL 10

3. Ditto of a redder color but at base there are three feet
of sandy clay . . e e e 20
4. Variegated colored lamlnated clayey sands D 11
5. Ditto partially concealed . . . . . . . .. .. .. ... 20
6. Cretaceous deposits e e e e e e e e e .. . 145

“The lamination is not always well marked The sands vary from white
to red. Through one of the beds there is a layer of coarse pellets, produc-
ing a fine conglomerate. In this region, the gravels occur along the sides
of valleys tributary to the Chattahoochee, but are not found at Steward’s
Hill. The gravels appear to be characteristic of the plateau to which
Columbus belongs. This condition is shown in the high terrace of Eufaula
(125 feet above the river), where there is a thick gravel floor. That terrace
is bounded on the west by hills covered with Lafayette loam. At Fort
Gaines, a similar condition is found. The surface of the same terrace is cov-
ered with twenty feet of red clayey sand or loam, the lower part of which
is composed of quartz gravel.

“The railway cuts east of Georgetown expose excellent sections.

“Along the river, about four miles above Columbia, Alabama, a fine
exposure of orange loam was seen rising twenty or thirty feet above the
river. In this loamy deposit, a piece of gneiss was found, in.size 8 to 6 by 4
inches, and some smaller pieces of mica schist. These transported stones
could not have been brought from a point nearer than Columbus, seventy-
five miles distant in a straight line. They could not have been trans-
ported by waves, but were probably carried southward entangled in the
roots of driftwood.

“The terrace in the extreme southwest corner of the State, near Chat-
tahoochee village, has approximately the same altitude as at Columbus and
Fort Gaines. Its surface and sides are covered, throughout a vertical
range, of one hundred feet, with the same orange-colored sandy clay or loam.
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“From these descriptions, it will be seen that orange-colored or red
sandy loam extends througnout the whole length of the river from the
highest altitudes of the country to the present flood plains.”

The deposits on the plains bordering Chattahoochee River at Co-
lumbus, Eufaula, Georgetown, and Fort Gaines are Pleistocene ter-
race sediments which rest directly upon Cretaceous, Eocene, and
Oligocene strata. There is question as to the age of some of the
gravels on the upland east of Columbus, but since gravel beds are
known in both the underlying Lower Cretaceous beds and in the
Eutaw formation of the Upper Cretaceous, it is considered probable
that they are all of Cretaceous age. The section at Stewards Hill
is referable in its entirety to the Ripley formation of the Cretaceous.

“LAFAYETTE AND COLUMBIA MANTELS IN THE INTERIOR OF SOUTHWEST GEORGIA

“Thrcughout the highlands of Decatur and Thomas counties conditions
similar to those along the great rivers prevail. Thus, near Whigham
station we see the following section: :

Feet
“l. Orange or red loam passing beneath into a lighter and
more clayey layer . . . . . . . .. . . ... ... 4- 8
2. Redish and light colored mottled clayey sand with light
patches of clay; only the upper portion is laminated; the
lower part is somewhat sharply defined, and in other

places apparently passes into. . . . . . . . . . ... 8
3. Laminated white and purple clay with red micaceous and

sandy partings. This bed shows undulations. . . . 3
4, Laminated red sand with clayey partings. .. . . . . 6

“No. 1 belongs to the Columbia and possibly to the No. 2 and No. 3

Lafayette series. In the Attapulgus Creek district, the orange or red loam
varies from two to eight feet, and often passes imperceptibly into bluer clay,
which occasionally graduates into banded clay.

“On the Taomasville road, nine miles east of Bainbridge, the orange loam
is conspicuous. There, a rolling hill-country, covered with this red deposit,
bounds the sand-covered plains of Bainbridge. In a washout, the lower
portion of the loam, which is 8 or 10 feet thick, contains irregular pockets
of cherty fragments derived from the adjacent rock. At one point, this
loam rests upon blue clay. In some localities, this subjacent clay is seen;
at others the underlying material is quicksand. The explanation of this
condition was not obtained until the observation was made in the railway
cut about a mile west of Climax, on the road to Bainbridge, showing the
following section:

Feet
“1. Orange or red loam passing below into a red and
white clayey material, with some ferruginous con-
cretions . . . . . . . . . .. L0000 4-12
2. Laminated sands, 1n colors from white to black, with
clay film partings . . . . . . . . . . . .. .. .. 0-12
At the west end of this section the sand is traversed
by two seams of white clayey matter about 8 inches
thick. 1t rest upon the eroded surface of
3. Whitish sandy clay .. . . . . . . . . . . . . . ... 4-8
4. A hand of sand from white to dark red in color with
some slightly clayey seams; exposed in places . . 8

5. Miocene, white sandy clay, exposed . . . . . . . .. 0-16
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“No. 2 is wanting at the eastern end of the cut, but No. 1 rests upon
from 10 to 15 feet of a sandy clay (Miocene) No. 5 which is not exposed
at the western end of the section. Two unconformable deposits succeed
the Miocene; but the lower of the two is sometimes completely wanting.
Thus is explained the occassional absence of the sand, which is so often seen
beneath the loam; namely, on account of its entire removal by erosion, be-
fore the deposition of the superficial red loam.

“In many places, in these southern counties, the orange loam rests
directly upon the deposits of apparently Miocene age. On the higher lands,
the loam is not covered by any superficial material, but at elevations inferior
to 200 feet above the'sea, a superficial water washed sand (Columbia series)
may be seen, at many places, resting upon the loam. This superficial sand,
at the phosphate beds, west of Boston, has a depth of a foot and a half,
Throughout the lower and more level counties of Mitchell, Miller, Baker,
Dougherty and Calhoun, the loam is apt of itself to be sandy, and covered
with a sandy soil, either directly derived from the loam, or perhaps in-
directly by the waves acting temporarily in some lagoon, which may formerly
have covered these counties. This last explanation appears to be sustained
by the presence of duny sand ridges rising to a height of twenty feet, on the
east side of the Flint River, opposite Newton.

“A further characteristic of this orange or red sandy clay or loam
is that its lower portion consists of a bed of gravel, in the vicinity of the
ancient valleys. Thus, on the hills, above the last bridge over the Upatoi
Creek, the gravel occurs at an elevation of 350 feet above the Chattahoochee
River, which is two or three miles distant. These pebbles diminish in
importance on going southward, and were not seen near the Florida bound-
ary. But, as if to take their place, fragments of limestone, or in phosphatic
regions, pebbles of phosphate occur in portions of the beds. In this way the
character of the subjacent rocks is detected by the hillocks being covered
with such loose masses, secondarily derived from the drift.

“As was noted before, at one or two points along the Chatahoochee,
drift boulders from the crystalline rocks far away were found. The same
holds true along the Flint and in other regions. This evidence of partial
transportation of the material of the loam is not needed to explain its source;
for it is generally so charged with hydrated micaceous particles as to at once
tell that a considerable portion of it has been derived from the decayed
crystalline rocks of Middle Georgia; which had also contained the quartz
veins, whence the quartz pebbles, in the gravelly portions of the formation,
originated. However, their partial local origin is attested by the presence in
many localities of fragments of the subjacent rocks.”

The deposits in southwestern Georgia referred by Spencer to the
Lafayette formation are included in the present report in the Alta-
maha formation.

In 1898, in connection with his study of the clays of the Fall Line
region, Dr. Geo. E. Ladd’ made some observations on supposed Lafay-
ette strata, occurring in the Fall Line region. Following the theories
advanced by McGee and Spencer, Ladd assumed that the Lafayette
formation was a surficial deposit which covered the entire Coastal
Plain.

““PHE COLUMBIA AND LAFAYETTE FORMATIONS”

“The formations of the Cretaceous and Tertiary succeed each other,
without any long continued land intervals, geologically speaking; and,

1Clays of Georgia: Geol. Survey of Georgia, Bull. No, 6-A, 1898,
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in spite of the unconformities mentioned, they rest, one on another, in a gen-
erally conformable series. At the close of the Miocene Period, however,
South Georgia stood for a long time high above the sea, the great rivers
carved broad and deep valleys, cutting down, in places, to a depth of 350
feet below the general surface level, for a breadth of several miles, the
topogropusc features of the region becoming pronounced. (p. 88.)

“Following this land epoch, however, came a new subsidence, the shore-
line moving inland to the present Fall Line, and, in places, somewhat beyond
it. During this subsidence, when elevations, now 800 feet above the level
of the sea, were washed by its waves, deposits of sand, clay and gravel were
spread irregularly, sometimes to the depth of 150 feet like a huge mantle
over the hills and valleys, which had been carved out, during the land epoch.
The materials of this formation can be found all over southern Georgia.
They rest on the hill-tops, on their slopes, and on the floors of the valleys,
and greatly interfere with geological research. This formation is known as
the Lafayette. (pp. 88-%9.)

“After a comparatively brief subsidence, there was re-emergence, when
new valleys were cut, often through the Lafayette, and penetrating the
underlying strata. Then took place a final submergence and a deposition
of the superficial sands and gravels, which make up Columbia formation.
The Columbia and Lafayette formations are unconformable with reference
to each other; they also lie unconformably upon the Tertiary and Cretace-
ous strata; and along the margin of the Coastal Plain even upon the crys-
tallines of the Piedmont Plateau. * * %k (p. 89.)

“The Lafayette gravels are cnaracterized by cross bedding, rapid trans-
ition from coarse to fine material, and generally, by a deep-red color; result-
ing from the oxidation of iron-bearing material. It frequently has a mot-
tled appearance which is noticeable in the sides of gullies and cuts. The pre-
vailing red color is frequently broken by a net-work of gray and blue tints,
which mark the former position of the roots of trees and shrubs where the
iron oxide has been “reduced” by the organic compounds resulting from
their decay.” (p. 90.)

Ladd states that Rich Hill, Crawford County, is capped with
Lafayette strata (p. 91). As previously stated, the red materials
on this hill are probably of Eocene age.

“Tne Fall Line crosses the Ocmulgee River beneath the Macon foot-
bridge; and here are exposed boulders and outcropping ledges of the hard
Piedmont crystallines. Overlying them are the Columbia terraces; and east

and west mounting over, but capping, the Tertiary heights are the white,
red and orange gravels and sands of the Lafayette. (p. 101.)

The thought expressed is that the terrace materials belong to the
Columbia division of McGee, and that the Lafayette formation is
confined to the heights and rests upon Tertiary strata. As pre-
viously stated, the gravels and red loams on the upland at Macon
overlie Cretaceous strata and probably belong to the Claiborne group
of the Focene.

Gravel deposits occurring at Vineville and at Rutley [Rutland]
are referred by Ladd to the Lafayette formation (pp. 102, 103). In
the present report these are considered terrace deposits helonging to
the Okefenokee formation (Pleistocene).

Ladd also described sands and gravels which he considered refer-
able to the Lafayette formation, at Griswoldville, Jones County
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(p. 106); at Gordon; at Meclntyre, Wilkinson County (pp.
120, 130) ; at Stevens Pottery, Baldwin County (pp. 138, 139); at
Chalker, Washington County (p. 151); and near Belair, Richmond
County (p. 161). These materials are said to form mantles over
Cretaceous or Tertiary strata, or over both. After having studied
many exposures in this region the present writers have reached the
conclusion that Ladd has mistaken for the Lafayette formation both
Eocene and Cretaceous strata in place, and the residual creep ma-
terials derived from these strata. This opinion is based partly upon
paleontologic evidence and partly upon the lithologic resemblances of
the supposed Lafayette materials to the Eocene and Cretaceous strata
of the region.

R. M. Harper' has discussed the oceurrence of supposed Lafayette
deposits in Georgia as follows: .

“When tnhoroughly decomposed by atmospheric agencies the Grit can
often hardly be distinguished from the Lafayette loam, and in railroad cuts
and other artificial, excavations which exposes the indurated Grit it is
sometimes impossible to say whether there is any Lafayette above it or not.

“The Lafayette probably covers more than 99 per cent. of the Altamaha
Grit region, but its presence cannot easily be proved, for the reason just
stated, and also because neither it nor the Grit is fossiliferous. Little if
anything is known as to its maximum thickness in this region. In composi-
tion it is a loam, containing probably as much sand as clay. Farther inland
it is often ,brick-red, but in the Altamaha Grit region, and in pine-barrens
generally, its color is considerably lighter and might be described as terra-
cotta.”

Although assuming that the Lafayette formation is present as a
surficial covering over practically all of the Altamaha region, Harper
admits that “its presence can not easily be proved.” The present
writers have not been able to differentiate any surficial formation
.other than residual gray sands and the Pleistocene deposits which
along the rivers and towards the coast rest upon the Altamaha beds
as terrace accumulations. In their opinion the loams referred to the
Lafayette formation by Harper are the weathered residual products
of the Altamaha strata. .

The following deseription of the Lafayette is given by Professor
MecCallie:*

“Lafayette—The Lafayette, whose exact position in the geologic time
scale is still debated, like the Columbia formation, is a superficial deposit,
covering most of the Coastal Plain. The formation consists of orange and
vari-colored clays and sands, with local beds of gravel. The basal member
of the formation along the Fall Line frequently becomes distinctly pebbly.
These water-worn pebbles, which consist largely of quartz derived from the
crystalline rocks to the north, occur irregularly distributed throughout the

1Annals New York Acad. Sci., Vol, 71. pt. 1, 1906, p. 23.
2Geol. Survey of Ga., Bull. 15, 1908, p. 30.
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vari-colored sandy clays, but more often they are found in layers or pockets.
They also occur in the basal member, at places, with fragments of white
clay forming more or less continuous layers. These phases of the lower di-
vision.of the formation become less pronounced in the southern part of the
State, where sandy loam and vari-colored stratified clays predominate.

“The upper member of the formation differs from the lower in being
more uniform, both in physical structure and lithological character. Along
the Fall Line, at some points, it becomes quite pebbly; however, as a general
rule, it is made up almost entirely of massive reddish or motley sandy clays.
Frequently, the massive clays of the upper division are hardened into a com-
pact mass, having almost the consistency of sandstone. This indurated layer
resists the erosive action of surface water; and, by being undermined by
the washing away of the layers below, it often stands out in high, perpendic-
ular walls. Excellent illustrations of this mode of erosion are frequently
met with in the vicinity of streams, which have lowered their channels into
the underlying formations.

“The thickness of the Lafayette formation is quite variable. At some
places, near the northern margin, where it has been protected by the Colum-
bia sands, it attains a maximum thickness of more than 80 feet; at other
points, it has been entirely removed by erosion. These eroded areas are
quite irregular in outline, and may occur at any point throughout the
Coastal Plain. They are more frequently met with, however, in the vicinity
of the larger streams; yet, they are not entirely absent from the level piney
woods.” -

Following McGee.and others, McCallie has referred to the Lafay-
ette formation deposits both older and younger than Pliocene.

In the opinion of the writers the existence of the so-called Lafay-
ette formation in Georgia has not been proven. Assuming the ter-
rane to be of Pliocene age, it is probable that at least a part of the
beds referred in this report to the Altamaha formation are synchro-
nous with it. Other than these the formation probably has no repre-
sentatives in Georgia,

CHARLTON FORMATION

The name Charlton is derived from Charlton County Ga., and is
applied to an argillaceous limestone and clay formation exposed in
the banks and bluffs of St. Marys River, from Stokes Ferry, 11 miles
south of St. George, Charlton County, Ga., to Orange Bluff, near
Kings Ferry, Fla. This formation, however, may also occur on the
Satilla River' and the probability of limestone beds at Burnt Fort,
12 miles northeast of Folkston being equivalent, has been mentioned
on a preceding page. From a study of the fossil collections from
St. Marys localities, Dr. Vaughan has classified the formation as
probably of Pliocene age. . g

In previous publications there are a few scattered references to
the formations exposed along St. Marys River, but the authors have

iNoTm.—A fossiliferous marl has recently been found near the Satilla River, on the
land of W. M. Thrift, six miles east of Winokur, Charlton County. It resembles some
of the marl on St. Marys River and is of probable Pliocene or Miocene age.—0. V.



GEOLOGY OF THE COASTAL PLAIN OF GEORGIA PLATE XXVII.

A. EXPOSURE OF CHARLTON FORMATION, ST. MARYS RIVER, (FLORIDA
SIDE), ONE MILE ABOVE TRADERS HILL CHARLTON COUNTY, GA.

B. CHARLTON FORMATION, ST. MARYS RIVER. AT A. L. R. R. BRIDGE,
THREE MILES SOUTHEAST OF FOLKSTON, C lL\RL'lO\' COUNTY, GA.
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made little or no attempt at correlation. The relations of the Charl-
ton formation to other formations on St. Marys River are graphically
shown in the profile, fig. 4, page 47.

The relations of the Oharlton formation to the Miocene are not
definitely known. At Stokes Ferry, the top of the formation is - per-
haps 30 or 35 feet above sea level, and it descends gradually dewn
stream, reaching tide level. Accordmg to the geological map of
Florida by Matson and Clapp’ the Jacksonville formation (Miocene)
outerops at elevations of 50 to 100 feet above sea level, a short dis-
tance south and east of St. Marys River. Beds, from which Dr.
Vaughan has identified Miocene fossils, are exposed at low tide at
Owens Ferry, Satilla River, Camden County, Ga. In view of these
cecurrences of Miocene the Pliocene beds on St. Marys River, if
correctly correlated, may occupy an erosion basin in Miocene strata,
or, if the latter are absent beneath them, they may rest in a similar
basm in pre-Miocene strata probably referable to the Alum Bluff
formation (Oligocene). The great thickness’ attributed to the Mio-
cene at Jacksonville, 460 feet, and the fact that the Miocene
there is supposed to lie unconformably upon the Vicksburg,
makes the former alternative seem the more probable one. There
are no data for estimating the thickness of the formation; only 12 or
15 feet have been observed in natural exposures.

The strata are poorly fossiliferous, and it is difficult to correlate
the beds on the basis of their fossil contents. The formation is char-
acterized at two or three localities by an abundance of ostracods. All
of the fossils which have been identified from the formation are given
on succeeding pages.

Regarding the age of the formation, Dr. Vaughan in unpub-
lished notes, says:

“None of the material [fossils] between Hicks Bluff and Orange Bluff can
be older than Pliocene, and although not a single extinct species was col-
lected, it may be Pliocene. The two species of ostracods listed by Doctor
Bassler from Rand Landing and Clay Landing appear to be recent. As the

material from Stokes Ferry seems to be the same as that from Rand and
Clay landing it is probably of the same age. [Pliocene.]”

LOCAL DETAILS

ST. MARYS RIVER.

Stokes Ferry.—The point farthest up St. Marys River at which
hard rock of the Charlton formation appears is at Stokes Ferry, 11
miles south of St. George, Ga. The exposure is in a low bluff on the
Florida side, about 100 yards below the ferry. Orange-colored loam

igecond Ann. Rept., Geol. Survey of Florida, 1909.
2Idem.
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overlain by gray sand appears in an escarpment a short distance back
from the river at a higher level than the strata described in the fol-
lowing section:

Section at Stokes Ferry

Pleistocene Feet
Satilla formation.
4. Dark colored sand; contains vegetrble matter; thickness
variable . . . . . . . . .. .0 .00 00 4
3. Coarse, greenish, argillaceous sand. Line of rounded, flat,
or discoidal quartz pewoles, some as much as two
inches in diameter, along base . . . . . . . . . . .. 2
(Unconformity)
Pliocene ?
Charlton formation.
2. wreenish or arab, stiff, tenacious clay containing calcar-
eous concretions; ostracods and some phosphatic parti-

cles, maximum . . . . . . . . ... ... 0. 4tob
1. Limestone containing ostracods, small gastropods,
and casts of small bivalves . . . . . . . . . . . .. 1

The limestone at the base is a hard, spongy, or cecllular, siliceous
rock ; about one foot is exposed at low stages of the river. Beds
Nos. 1 and 2 appear for about 150 or 200 feet along the river bank
beyond which they are replaced by the more recent Pleistocene.
Loose fragments of bones and mammal teeth were found here, and
from their position on the slopes of the bluff it is inferred that they
came either from bed No. 2 or bed No. 3.

Hicks Bluff —FExcept at one point only late Pleistocene sands and
clays are exposed at this locality; however, the orange-colored, ar-
gillaceous sands, which in this region overlie the Charlton formation,
appear in an escarpment leading to the higher land about 300 yards
back from the river.

Section at Hicks Bluff

Pleistocene. Feet.
Satilla formation.
3. Dark-colored, thin line of quartz peobles at base . 3 to 10

) (Unconformity)
Pliocene ?
Charlton formation.
2. (Qreenish, sticky, sandy clay, maximum . . . . . . 4

1. Soft, argillaceous, fossiliferous limestone; contains
Pecten gibbus, Phacoides multilineqtus and Laev-
icardium, maximum thickness . . . . . . . . . ’ 4

The limestone and clay appear as a small erosion dome covered
by late Pleistocene sand. The limestone is richer in fossils than at
any other locality on the river. A few fragments of bones and
mammal teeth were found.
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No exposures of hard rock are known between Hicks Bluff and
Red Bluff.

Bed Bluff.—The section at Red Bluff on the Florida side of the
river, two miles east of St. George, Ga., is described as follows:

Section at Red Bluff.

Pleistocene? Feet
4. Partly concealed, and in part gray sand. . . . . ... 10
3. Varicolored sand . . . . . . . . . . ... .. .... 26
Pliocene ? '
Charlton formation. . :
2. Drab,sandyclay . . . . . . . . . . . . o o0 7
1. Sandy, fossiliferous limestone . . . . . . . . . . . .. 1.5

From the limestone bed Dr. Vaughan has identified the follow-
ing fossils:

Fossils from limestone bed ot Red Blujff.

Leda acuta Conrad. Pecten sp.
Barbatia marylandica Conrad. Lithophaga sp.
Arca umbonata Lamarck. Phacoides or Diplodonta.

Schoolhouse Bluff —A section similar to the preceding is exposed
at Schoolhouse Bluff, about four miles below the Georgia Southern
and Florida Railroad bridge, and one mile below old Drewry Ferry.

Section at Schoolhouse Bluff.

Pleistocene. Feet. In.
7. Gray or white sand at top of bluff. . . . . . 4to 5
6. Orange-colored, argillaceous sand with clay at
the base, and beneath the clay a thin line of

small quartz pebbles . . . . . . . . . .. 12 7 1s
Pliocene ?
Charlton formation.
5. Qreenish, fine-grained, sticky clay . . . . . . 3
4, Soft limestone, and siliceous, fossiliferous ma-
terial with ostracods and Rangia cuneata . 1
3. White, calcareous clay . . . . . . . . . .. 3
2. Hard, earthy, argillaceous limestone. . . . v 4
1. Chalky, argillaceous limestone with small gas-
tropods e e e e e e e e e e e e e e 2 6

Rand Landing—This blufl is located about two miles below the
old Drewry Ferry, and about five miles, by land, below the Georgia
Southern and Florida Railroad bridge.

Section at Rand Landing.

Pleistocene? Feet In.
12. Poorly exposed orange-colorea argillaceous
sand; line of small quartz pebbles along
base . . . . . .. . .00 0 20
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Pliocene ?
Charlton formation. Feet. In.
1L Clay (?) . . . . . . . o vt e e
10. Thin, nodular, limestone layer . . . . 4toh
. Greenish clay ... ... ... e e e
White and greenish laminated clay with poor-
ly preserved prints of fossils
Greenish, laminated clay . . ... .. ..
Cream-colored, argillaceous limestone. . .
‘White, calcareous clay . . . . . . . .. ..
Soft calcareous material containing ostra-
cods, Bythocypris, Cytherella
Limestone, non-fossiliferous
‘White, calcareous elay . . . .. . .. ...
Rather hard, argillaceous limestone. . . .

[ ¥- P78

10
10
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Stratum No. 1 is apparently arched into a small anticline. It ap-
pears at the water’s edge at two points about 100 yards apart, and
halfway between these two points it rises about three feet above the
water.

Clay Landing.—This bluff is on the Florida side of the river and
about one and one-half miles northeast of Toledo, Ga.

Section at Clay Landing.

Feet
Pleistocene (?).
5. Slope covered by gray sand; underlying strata prob-
ably orange-colored, argillaceous sand . . . . . 15 to 20

Pliocene ?
Charlton formation.

4. Contact with the above not exposed. Greenish, fine-

. grained, sticky or plastic clay containing small,
calcareous nodules,—exposed . . . . . e e

3. Whiteelay . . ... ... .. ... ... ...

2. Soft, friable, calcareous, sandy clay or marl; con-

tains ostracods, poor casts and prints of mol-

lusks, fish teeth and fish vertebrae . . . . . . . 3

1. White, hard, argillaceous limestone, no fossils . . 1

[\CR

Two ostracods, Bythocypris sp. and Cytherella sp. have been identi-
fied from bed No. 2. - According to Dr. R. S. Bassler these species
are either Recent or close to Recent species.

Nettles Landing.—There is a high bluff at an old log slide one and
one-half miles by land above Cow Ford. The strata are not very well
exposed.

Section at Nettles Landing.

Feet
Pleistocene?
11. White, surficial, quartz sand at top of bluff . . . 3or 4
10. Not well exposed, slope covered with white sand;
probably an orange-colored, argillaceous sand un-
derlies the surface, line of small, well-rounded
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Feet
quartz pebbles at base from which springs
BINETEE . . . & v« v e e e e e e e e e e 15 to 20
Pliocene ?
Charlton formatijon?
9. Poorly exposed, plastic, greenish, fine-grained clay 3
8 Concealed . . ... ............... 5
Charlton formation. ‘
7. 'Thin layer of hard, argillaceous limestone, probably
but a few inches thick . . . . . .. .. ...
6. Clay . . . . . . e e e e e e e e e e e e
5. Thin limestone layer with a few poor prints o } P
fossils . . . . . . . L. L. oL e e
4, Drab, laminated c¢lay . . . . . . . . . . ...
3. Soft, sandy, argillaceous limestone, Modiolus, Cy
therea?, RaAngia . . . . . « « « « v v v v v o P e 5

2. White, hard limestone—no fossils ., . . . . . .
1. Earthy, compact limestone . . . . . . . . . ..

Stratum No. 11 is a part of the gray or white surficial sand cover-
ing the upland plain. The river at this point impinges against the
scarp of the Okefenokee plain or platean, and the late Pleistocene or
Satilla terrace deposits do not appear, which accounts for the differ-
ence in the height of this bluff as compared with the bluffs at Sawpit
Landing and Cow Ford.

Stratum No. 10 is probably the equivalent of the upper parts of the
bluffs at Calico Hill and near Folkston.

Cow Ford.—The next exposure of the argillaceous marl or lime-
stone of the Charlton formation appears in the right bank of the
river about one-half mile below Cow Ford and nine miles south of
Folkston.

Section at Cow Ford.

Feet
Pleistocene or Recent.
4, Dark or chocolate-colored sand, white at the sur-
face . . . . . . . oo e e e e . 5
Pliocene ?
Charlton formation.
3. Plastic, sandy clay . . . .. . .. . . . ...
2. Soft, yellow, argillaceous limestone; contains
poorly preserved fossils—Modiolus, Pracoides > ...... 4

Carditamera Sp. . . . . « « v v v v « v o 4
1. White, laminated, fine-grained clay

The lowest Pleistocene terrace, which at this point is a palmetto
“flatwoods,” is about three-fourths of a mile wide. It lies 10 to 15
feet above low water; at its inner margin there is an abrupt rise of
about 30 or 40 feet from this lower plain to the upland plain.
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Sawpit Landing.—Calcareous clay and chalky limestone are ex-

posed at this locality, two miles by the river above the ferry at'
Traders Hill.

Section at Sawpit Landing.

Pleistocene,
Satilla formation.
8. Stiff, greenish clay

Pli . (Unconformity)
iocene ?

Charlton formation.
7. White, calecareous clay . . . . . . . . . . . . ..
6. Calcareous sand and sandy limestone . . . . . .
5. 'Soft, white, calcareous clay, fossiliferous; con-
tains Leda, probably acuta, Pecten @gibbus,
Anomia simplex, Phacoides or Diplodonta, Tel-

(=2
(=2}

linag Sp. « « .« . . . . .o e e e 1
4. White or yellow limestone . . . . . ... . ... 1
3. Greenish clay. . . . . . . . .. S e e 1
2. Drab, calcareous clay . . . . . . . . . . .. .. 2
1. Soft, gray or white, chalky limestone or marl at

low tide . . . e e e e e e e e e e 2

Bed No. 8 is considered Pleistocene in age; the clay forms a flat
terrace about one mile wide bordering the river.

Folkston.—A good exposure occurs three miles southeast of Folk-
ston on the Florida side of the river at the end of the new bridge of
the Atlantic Coast Line Railroad. The section in detail is as follows:

Section of bluff on St. Marys River, at end of railroad bridge, three
miles southeast of Folkston.

Feet 1n.
Pleistocene ? '
24. At top—gray, fine, incoherent, quartz sand . . . . 2
(Unconformity)

23. Mottled clay and sand . . . . . . . . . .. .. 4 6
22, Stiff, plastic elay . . . . . . . . . .. . ... 3 6
21. Orange-yellow, clayey sand . . . . . . . . . . . 5 6
20. Yellowsand . . . . . . . . . . . . ... ... 4
19. Drab, sandy clay . . . . . . . . .« . .. . 4
18, Yellowsand . . . . . . . . . . . . .« ... .. 2 6

17. Greenish, stiff, sandy clay with line of quartz peb-
bles at base . . . . . . . . . . ... 4 6

(Unconformity)

Pliocene ?

Charlton formation.
16. Greenish, laminated clay
15. White limestone layer
14. Drab, calcareous clay
13. Limestone . . . . . . . . . . . .. ...
12, Drabeclay . . . . . « « o v v o o o
11. Greenish, laminated clay . . . . . . . . . ..

10. Gray, fossiliferous, sandy clay or phosphatic marl
Pecten gibbus . . . . . . . o o000 a0

- _ooooeH
[=r Y= AU NL
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Feet. In.
9. Thin layer of compact, argillaceous limestone . . 1
8. Green or drab, highly fossiliferous clay, ostracods
and clay casts of fossils . . . . . . . . . .. 6
7. Limestone . . . . . .. . ... ... .... 0 3
6. Green, fossiliferous clay, Pecten . . . . . . .. 1
5. Limestone . . . . . . . ... . . 0 . ... 0 6
4. Clay . . . . .. .. ... ... e e e e e 0 4
3. White limestone . . . . . . . . ... .. ... 0 6
2, Laminated, fossiliferous clay . . . . . . . . .. 2 6
1. White, argillaceous limestone. . . . . . . . . . 0 6

The beds from 17 to 23 inclusive lie horizontally, and are probably
of Pleistocene age; from 1 to 16 the strata belong to the Charlton
formation. These beds have been disturbed from their original
positions and dip northward 30 to 45 degrees. Bed No. 24, the
surficial sand which covers the flat, upland plain reaches a thick-
ness of eight feet or more, and is sharply defined from the underlying,
red, argillaceous sand, being quite different in lithologic appearance;
it is, therefore, considered a later deposition. About 50 yards east
of the bridge there is a friable, coquina-like layer, possibly the equiv-
alent of No. 10 of the above section. Of the fossils collected from
the Charlton formation at this locality Dr. Vaughan has identified
the following:

Fossils from the Charlton formation three miles southeast of Folkston.

Pecten gibbus Linnaeus Rangia cuneata (Gray)

Anomia simplex d’Orbigny

. Limestone or marl is reported at the base of the bluff at Calic

Hill, two miles below the bridge; when visited this was not exposed.
The bluff or hill is about 40 feet high and the strata exposed are the
. equivalents of the upper 30 feet of the section at the railroad bridge,
with the possible exception of the bluish, fine-grained, plastic clay
seen near the basge of the hill.

Between the preceding exposure and Chalk Bluff, a section of
which is given below, only late Pleistocene sand and clay appear in
the river banks.

Chalk Bluff —This locality is about one-half mile above Orange
Bluff, deseribed below, and exhibits a similar succession of strata.

Section at Chalk Bluff.

Feet In
Pleistocene.
Satilla formation.
5. Bluish or greenish, fine-grained, plastic, sandy clay 2
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Pliocene ?

Charlton formation. Feet -
4. Stiff, white, chalky or calcareous clay, thin layers

of limestone . . . . ... .......... 6

Greenish or drab, fullers earth-like clay

White, chalky clay . . . . . . .. ... . ...

Sticky, greenish, calcareous clay

In.

oo
DO b

........

Stratum No. 5 underlies a flatwoods terrace, as at Orange Bluff.
Poorly preserved fossils occur in the lower part of the bluff. A
Pecten and probably a Modiolus were identified.

Orange Bluff—This bluff is on the Florida side of St. Marys
River, about two miles above Kings Ferry, Fla. It is a low bluff,—
about 10 feet high at low tide. The fossiliferous limestone of the
Charlton formation is not exposed on the river below this point:

Section at Orange Bluff.
Feet In
Pleistocene
Satilla formation.

2. Stiff, greenish, sandy clay, weathered brownish;
contains Osirea wvirginica; thin line of smooth,
perfectly rounded quartz pebbles, reaching one
inch in diameter, at base . . . . . . . . . .. 5

Pli , (Unconformity)
iocene ?

Charlton formation.
1. Soft, white or drab, argillaceous limestone or marl,
becoming more argillaceous at the top. The rock .
is variable in hardness and the river has washed
out small holes at the base of the bluff. Fossils
collected. Thickness at low tide

Stratum No. 2 forms the clay flatwoods terrace which borders the
river. The fossils in stratum No. 1 are poorly preserved, but are
most abundant at the base of the bluff and can be collected best at low
tide. From the collections made at this locality Dr. Vaughan has
identified the following:

Fossils from Orange Bluff.

Leda acuta Conrad Phacoides multilineatus (T. and H.)
Pecten gibbus Linnaeus Chione cancellata (Linnaeus)
Fragum Mulinia lateralis (Say)
Laevicardium

ALTAMAHA (LAFAYETTE) FORMATION
NAME
The first description of beds which probably included parts of this

formation was given by Dr. R. H. Loughridge' in 1884, in the Tenth
Census, although the name “Altamaha” was not used, and the for-

1Tenth Census, vol. 2, 2, p. 15.
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mation was described as “Miocene or Grand Gulf” sandstone. The
name “Altamaha grit” was applied by Dr. W. H. Dall' in 1892,
from typical exposures along Altamaha River. Using the name
“Altamaha grit,” Dr. R. M. Harper’ studied the formation mainly
from a phytogeographical standpoint and gave some details regard-
ing its distribution, lithologic character, and age. He referred it
to the Pliocene, and stated ‘“‘there is every reason to believe that the
‘Altamaha grit’ is the equivalent of the Grand Gulf formation of the
States farther west.” Prof. S. W. McCallie’ has also given a brief
description of the deposits. In 1908 Veatch® described the deposits,
traced their boundaries, and applied to them the name “Altamaha”
formation, employing the word formation rather than grit, since so
many lithologic phases were discovered to which the term “‘grit” was
not applicable.

As explained on later pages, there is some reason for believing
that the deposits here included in the Altamaha formation constitute
a complex embracing strata representing every period from the
Oligocene to the Pleistocene.

DEFINITION

Stratigraphic Relations.—The Altamaha (Lafayette?) formation
has been observed overlying Eocene, Oligocene, and Miocene( ?)
strata, and may be considered in a certain sense a surficial formation.
In Burke and Washington counties in the northeastern part of the
Coastal Plain the formation overlaps the Claiborne, some phases of
which it resembles texturally; the Claiborne sands, however, bear
fossils, upon the evidence of which they may be distinguished from
the Altamaha beds. The relations between the two formations may
be observed at Waynesboro and Tennille in railroad and road cuts.
It overlies the Vicksburg in the counties of Laurens, Pulaski, and
Dooly, and is perhaps in contact with the Vlcksburg and Chatta-
hoochee in places along the west side of Flint River, as far south
as' Decatur County. Near the base of the formation there are, in
places, mechanically included flint fragments derived from the
underlying older formations. The formation probably directly over-
lies the Chattahoochee and Vicksburg formations in Sereven and
Burke counties, although actual contacts have not been discovered.
Throughout the greater part of the area of its occurrence the forma-
tion overlies the Alum Bluff formation from which it ean not in

1Bull. U. 8. Geol. Survey No, 84, 84.

2Annals New York Acad, Sci., vol. 17 pt. 1, Sept., 1906.
3Bull. Geol. Survey of Georgia No. 15 1908 p. 31.
“Science, n, s, vol. 27, Jan., 1908, pp. 71- 14,
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all cases be easily discriminated. The two formations are similar
lithologically near the contacts at many places, and the Alum Bluff
formation does not always bear fossils; it is, therefore, not.improb-
able that beds properly belonging in the Alum Bluff formation
have been included in the Altamaha division. Probably a large part
of the Altamaha materials were derived from the Alum Bluff beds,
rendering the former lithologically similar to the latter, Weather-
ing of both formations has also made a sharp distinction difficult in
many localities. Unconformities with the Alum Bluff formation
were noted at Climax, Forest Falls, Cairo, and in some of the bluffs
on Altamaha River above Doctortown., The relations of the forma-
tion to the Alum Bluff formation at particular localities will be dis-
cussed in subsequent pages. - Beds tentatively regarded as referable
to this formation overlie, unconformably, fossiliferous Miocene
strata at Doctortown and at Bugs BInff on Altamaha River and at
Porters Landing and other localities on Savannah River.

The relation of the formation to the probable Pliocene bed ex-
posed on the King plantation, six miles south of Atkinson on Satilla
River, cannot be determined with certainty, but the latter is believed
to be contemporaneous with at least a part of the beds here included
in the Altamaha (Lafayette?) formation. In the dredgings at
Brunswick, Miocene, Pliocene, and Recent shells were obtained,
but there are no natural exposures of the beds and the relations of the
Altamaha (Lafayette?) formation to possible Pliocene must remain
in doubt.

It has not been possible in all cases satisfactorily to determine the
relation of the terrane to deposits of Pleistocene age. In fact,
there is some grounds for the belief that the strata here included in
the Altamaha (Lafayette?) formation may be a complex, embracing
on the one hand not only beds of Pliocene age but also beds of Mio-
cene and Oligocene age, and on the other hand beds of Pleistocene
age, the latter being reworked produets of the Altamaha materials,
and therefore resembling them. However, the evidence at present
available is not sufficient to justify an attempt to subdivide the for-
mation.

" Overlying the Altamaha (Lafayette?) formation there is nearly
everywhere a thin mantle of loose, gray, or brownish sand, mainly
of residual origin, but probably in part of Pleistocene age. The sand
, rarely shows stratification lines, contains but very little clay, and
can be easily differentiated from the Altamaha materials. These
surficial sands in places reach a thickness of 20 or 30 feet, but the
average is not more than two or three feet.
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Lithologic Characters.—The Altamaha (Lafayette ?) formation
is an extensive deposit of irregularly bedded sands, clays, and gravels,
locally indurated. Omn the whole the deposits are homogeneous, but
locally become a heterogeneous mixture of the above mentioned com-
ponents. The indurated sands and the conglomerates conrtain a pecu-
liar greenish or greenish-gray, disseminated clay, and are described as
“gray or greenish aluminous grits;” the pebbles are predominantly
subangular, often lath-shaped, and the sand is universally harsh or in
sharp, angular grains; there is a great abundance of feldspar, hoth
in pebbles and semi-decomposed, disseminated grains, and phases
of the formation may be appropriately described as “feldspathic
grit” ; a negative peculiarity is the total absence of calcareous phases.
The weathered surface loams are mottled and splotched in red, yel-
low, purple, and gray tints, the surface aspects differing in this
respect from those of any other Coastal Plain formation. These
striking effects are probably due to unequal weathering, oxidation,
and unequal distribution of iron materials. These loams are not a
later deposition but are due to the weathering of the Altamaha ma-
terials, although in many places they appear to overlie unaltered
beds unconformably. The formation is very coarse-grained, even
at points 100 miles from its northern margin. It contains sands,
gravels, conglomerates, and clays, all of which are locally indurated ;
the sandstones, conglomerates, and claystones do not differ essentially
in composition from the non-indurated materials. These different
phases do not constitute stratigraphic units but are local depositional
phases produced by shifting currents.

The grit and sandstone phases of the Altamaha (Lafayette %)
formation, the peculiar nature of which attracted the special attention
of those who first studied the terrane, are typically exposed along
Altamaha River. They appear as gray or greenish, aluminous sand-
stones, more or less mottled and stained by iron oxide. At some
localities pebbles are embedded in the sand and clay matrix, the
whole cemented into a conglomerate ; but, except for the pebbles, these
beds do not appear different from the typical sandstone of the Altaha-
ma formation. The percentage of clay in the indurated rock varies
from five to ten per cent. to a percentage sufficiently high to render the
rock an indurated clay rather than a sandstone. The sandstones are
generally soft and friable, the cementing material being an opaline sil-
ica, but locally they become extremely hard. In places the sandstones
are arkosic,—that is, composed of quartz, feldpar, mica, and other
nuinerals of igneous rocks,—in which cases the interstices are filled
with clay and the whole cemented with silica, producing rocks not un-
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like some of the indurated phases of the Lower Cretaceous strata near
the Fall Line. These lithologic peculiarities have been observed at
widely separated localities, the sandstones being in all cases easily
identified, although entirely devoid of fossils. Except along Alta-
maha River, surface outcrops are not abundant. In the interstream
areas there are occasional small tracts a few acres in extent, in which
jutting beds of sandstone, 15 or 20 feet thick, form barren, rocky
flats. Exposures of grit or hard rock are most common in the north-
ern part of the Altamaha region but are not observed near the coast
or near the Florida boundary line. It is believed that these isolated
exposures are local indurations only and do not form eontinuous
sandstone beds.

The clays of the Altamaha formation are fairly uniform in texture
and composition throughout the area of their occurrence. They are
greenish or drab, very fine-grained and plastic, and always more or
less sandy. They have a low specific gravity absorb a high percent-
age of water, and occur in thick, irregular pockets or thin, lenticular
layers, never persisting as individual beds over any large area. In
places they grade into or are abruptly replaced by sands and sand-
stones. Greenish clay, full of coarse, angular, quartz particles and
subangular, decomposed, feldspar pebbles, is of frequent occurrence
in the formation. The clays are locally indurated, the cementing
material being opaline’silica.

The sands of the formation consist chiefly of coarse, quartz sand
and are red and yellow, or orange, in color, with an occasional brown-
ish tint. They are more or less argillaceous and in places contain
layers of quartz and feldspar pebbles. The feldspar pebbles con-
stitute a large percentage of the gravel layers. A characteristic of
the pebbles is their angularity, some being lath-shaped, showing
scarcely any rounding of the angles. The pebbly feature is nowhere
very prominent and is exceptional rather -than general. In a few
localities the pebbles are rather large, attaining a diameter of four
or five inches. Near the Atlantic coast and in the southwestern part
of the State the sands are, in places, fine-grained, rarely micaceous,
crossbedded, and interstratified with thin layers and leaves of plas-
tic clays. In places these clay layers do not exceed one inch in
thicknéss. Such a structure is seen in the exposures of the forma-
tion near Jesup, at Waynesville in Wayne County, and near Whig-
ham in Grady County.

In the northern part of the region the sands are always coarse.
They are never pure and contain large amounts of disseminated clay.
It is only near the Atlantic coast and near the Florida State line that
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they are fine-grained, and even here there are some coarse-grained
materials,

While in the foregoing the sands, clays, and sandstones are de-
scribed separately they do not form stratigraphic units. Irregu-
larly-bedded sands, clays, and sandstones may be seen in the same
vertical section, the clays frequently being replaced by sands and
vice versa. In places the sands and gritty clays may be seen to grade
horizontally from non-indurated to indurated rocks, or from soft
sands and clays into grits typical of the Altamaha formation,

Beds of gravel and conglomerate occur but form only a small pro-

. portion of the whole. They are interbedded with the clays, sands,
and sandstones, and grade into them. Throughout the sands there
are pebbles scattered promiscuously, or they may be arranged in
lines a few inches thick. The conglomerates differ from the sand-
stones or grits only in the size of the rock particles. The beds of
gravel and conglomerate are not persistent over large areas and are
rarely more than eight or ten feet thick.

The pebbles making up the conglomerate are mainly quartz,
quartzite, and feldspar. The quartz pebbles may be as much as
three inches in diameter, and fragments of feldspar one and one-half
inches in diameter have been observed. A feature of most of the
gravels is the angularity or subangualrity of the pebbles.

The cementing materials of the conglomerates are clay and iron
oxide. The material cementing the clays is probably opaline
silica.

Brown iron oxide ‘“pebbles” or nodules are in many places so
abundant as to warrant special mention. Throughout the “wire-
grass” region they occur in such quantity that the lands are termed
“pebble” or “pimple” land in contrast to the lands covered by gray
sand, and the “pebble” or “pimple” land is generally recognized as
being superior in fertility. These nodules are a surface phenomenon
produced by weathering ; the iron oxide of the argillaceous sands is
segregated into irregular, small bodies which are subsequently worn

smooth. The “pebbles” vary in size from buckshot to eight or ten
inches in diameter, but the buckshot size is most common. The
mineral composing them is limonite or some closely allied iron min-
eral with clay and sand impurities. They are round or tubercular in
shape, and have a slick or water-worn appearance, yet there is not
much evidence of their having been transported by water and their
smoothness may be due to attrition by raindrops. These pebbles
were noted as being especially abundant at Stillmore, Fitzgerald,
Douglas, Glenville, Pelham and Doerun.
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Thickness.—The formation is variable in thickness; it is spread
over an immense area and is, in a certain sense, a surficial deposit,
being dttenuated both to the northward and to the southward, and
probably presenting the greatest thickness near the middle of the
area in GGeorgia. The thickness, 350 feet or more, given by Veatch'
in a previous paper 1s exaggerated for the recent investiga-
tions have demonstrated that underlying Oligocene clays, sands, and
sandstones, penetrated in well borings to-the depth indicated, were
erroneously referred to the Altamaha (Lafayette?) formation. The
maximum thickness can nowhere be observed in natural exposures
and estimates must necessarily be made in part from well records.
Observed and estimated thicknesses throughout the terrane are:
Decatur County, not exceeding 50 to 75 feet; near Pelham, probably
not greater than 100 feet; in southern parts of Grady, Thomas,
Brooks, and Lowndes counties, absent, or not exceeding 40 or 50
feet; Wayeross, 50 feet; Doctortown, 40 feet; Tilman Ferry Bluff,
Altamaha River, 65 feet. Throughout the northern border, in
Dooly, Pulaski, Dodge, Laurens, Johnson, Washington, Emanuel,
Jenkins, and Burke counties, the thickness varies from six to eight
feet to a thickness of probably 50 or 75 feet.

The maximum thickness certainly will not exceed 150 feet and the
greatest thickness will be found in Laurens, Montgomery, Toombs,
Coffee, Irwin, and Tift counties. It should be borne in mind that
we are not always able to differentiate definitely the Alum Bluff and
Altamaha formations and the figures given above are likely to

be too great rather than too small, on acount of possible inclusion
of Alum Bluff beds.

Paleontology and age.—Except for a few pieces of wood and
fragments of oyster shells, the latter found in a gravel bed at Collins,
and probably a mechanical mixture in the gravel, the typical Alta-
maha (Lafayette !) formation is devoid of fossils. There are, there-
fore, no paleontologic criteria for determining the age and strati-
graphic position of the formation. Shells of probable Pliocene age
occur in a deposit on Satilla River, six miles south of Atkinson, but
the relation of the typical Altamaha formation to this deposit has not
been conclusively determined. It is probable, however, that the
Satilla River bed is contemporaneous with at least a part of the
Altamaha (Lafayette ?) formation. Loughridge® described the Alta-
maha beds in part and referred them to the Miocene; Dall’ in 1892
also referred the formation to the Miocene, but after the recogni-

i§cience, n. s, vol, 27, January 1908, pp. 71-74.
2Tenth Census vol. 6, pt. 2, 16.
3Bull, U. Geol Survey, No. 84 p. 81.
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tion of the Oligocene in the Coastal Plain, referred it to the uppor
Oligocene.” A part of the beds described by Dall are undoubtedly
of upper Oligocene age.

The formation is younger than the Alum Bluff formation (Oligo-
cene) which it overlies in bluffs of Altamaha, Oconee, Ocmulgee, and
other rivers. In places on Altamaha and Savannah rivers deposits
here provisionally referred to the Altamaha (Lafayette?) forma-
tion overlie unconformably beds correlated with the Duplin
Miocene of North Carolina; of course, such beds are younger than
Miocene strata upon which they rest. The formation is overlain
in part by surficial gray sands of Pleistocene age. There seems,
therefore, to be more grounds for referring it to the Pliocene or
early Pleistocene than to any other series. The possibility of
some of the beds here included in the Altamaha (Lafayette ¢) forma-
tion being older, and some younger, has been discussed on a preced-
ing page. It is probable that at least a part of the beds are the time
equivalent of the so-called Lafayette formation.

Areal distribution.—The Altamaha (Lafayette ?) formation is
the most widespread terrane in the Coastal Plain, covering in part
an arca of approximately 21,000 square miles, or three-fifths of the
Coastal Plain area of the State. Its northern boundary is approxi-
mately marked by Waynesboro, Midville, Tennille, Dublin, Cochran,
-and Unadilla, and its western boundary is Flint River; thence a
large part of the entire area south and east to Florida and the Atlan-
tic Ocean is underlain by this formation. The most typical beds
occur along Altamaha River and the formation underlies practi-
cally all the area known as the “wire-grass region.” In the southern
parts of Brooks, Thomas, and Grady counties, it is thin and partly
removed by erosion. Near the coast deposits which may be rem-
nants of the formation appear on thé first marine terrace, (Satilla
Plain), near Kingsland, Woodbine, and Pearl in Camden County and
at a number of places near Savannah, Chatham County.

Physiographic expression.—The formation where it forms the
surface produces a peculiar topography and a part of the area of its
occurrence constitutes one of the major topographic divisions of the
Georgia Coastal Plain, described in the first page of this report as the
“Altamaha upland.” This area is one of low hills with gentle slopes
and softened outlines; of shallow, saucer-shaped valleys, often not
more than 40 or 50 feet deep; of sluggish, clear-water streams,

1Eighteenth Ann. Pept., U. 8. Geol. Survey, pt. 2, p. 340.
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bordered by swamps and sand hammocks; of “bays” and cypress
ponds.

Altamaha and Oconee rivers have cut deep valleys into the
formation and precipitous bluffs are found along their courses and
form an exception to the general type. The topography is in con-
trast to the broken, hilly areas of the Cretaceous and Eocene near
the Fall Line; to the limesink topography to the west and south-
west; and to the flat, sand-coated plains to the southeast.

Structure—Inasmuch as the formation is not regularly bedded
and there are no persistent layers, folding, faulting, etc., could
hardly be detected even if they existed. Some inclination of beds
from the horizontal was noted near Minter, Laurens County, but
this was probably due to irregular deposition. A pecularity of the
formation is the numerous local uneonformities and abrupt hori-
zontal changes in the character of the materials. The highest ele-
vations are about 470 feet near Tennille and 450 feet at Ashburn,
thence there is a gradual slope to the Atlantic coast, where the
formation appears only a few feet above sea level.

Conditions of deposition.—The character of the deposits indi-
cates a shallow water deposition, and affords evidences of condi-
tions which find no parallel in the earlier Tertiary systems. The
heterogeneous character of the deposits, the angularity and arkosic
nature of much of the gravel, the rapidly shifting conditions of
deposition, the numerous local unconformities and abrupt changes
in the lithology, the absence of marine fossils and of any calcareous
and glauconitic deposits, and other chemical and lithologic char-
acteristics of marine sediments, precludes the classification of the
Altamaha as a true marine deposit. The deposits are of terrestrial
origin, produced as flood-plain and delta accumulations which, prob-
ably merged into littoral deposits.

At the beginning of the Pliocene there was an uphft of the Pied-
mont Plateau, a southward tilting, and consequent rejuvenation of
the drainage. f(ireat accumulations of detritus were dumped on a
plain facing the sea, and coalescing deltas of coarse sediments rap-
idly accumulated and encroached upon the sea. The arkosic char-
acter of the sediments and general angularity of the pebbles indi-
cate that this was a period of either great aridity or of extreme
cold, in which disintegration predominated over decomposition.
Much of the Altamaha has a true fluviatile or flood- -plain aspect,
while in some localities the presence of interstratified, fine-grained
clay and sand suggests the presence of fresh-water lakes within the
deltas. Tt is probable that the coarse delta deposits first laid down
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were reworked and carried farther southward by stréams. The
source of the material was probably mainly from the Piedmont re-
gion, but there is evidence that the older Coastal Plain formations.
furnished a share of the detritus.

LOCAL DETAILS

The details concerning lithologic character, stratigraphic rela-
tions, ete., from which the general conclusions preceding were drawn,
are given in the following sections and descriptions:

ALTAMAHA RIVER

The characteristic, lithologic features of the formation, its relation
to the underlying Alum Bluff formation, and questionably, its rela-
tion to the Miocene, are exhibited in the bluff exposures on Altamaha
River,

The sections exposed at Grays Landing, 11 miles below the
Forks are: :

Section at Upper Bluff, Grays Landing.

Pleistocene ? Feet
7. At top, thin veneer of gray sand and gravel . . . . .
Pliocene ?
Altamaha (Lafayette ?) formation.
6. Characteristically mottled, argillaceous sand . . . 8§ to 15
5, Massive bed of gray, feldspathic sandstone or grit 15
Oligocene.
Alum Bluff formation.
4. Gray argillaceous sand . . . . . . . . . . . .. 6

3. Interstratified sand and clay; clay layers a few
inches thick; the sand has the appearance of the
Alum Bluff sand in the southwestern part of the

State . . . . . . L ..o 000 e 10
2. White, minutely jointly, fullers earth, contains

round, siliceous concretions . . . . . . . . .. 2 to 12
1. Semi-indurated, greenish argillaceous sand .. . . 2

Section at Lower Bluff, Grays Landing.
Pleistocene ?
9. Gray sand and gravel at the top, forms a.thin
veneer over thesurface . . . . . . . . . . ..

Pliocene ?
Altamaha (Lafayette ?) formation.
8. mottled, argillaceous sand . . . . . . . . . . .. 8
7. Sandstone and gray sand . . . . . e e e e e e 20
(Unconformity)
Oligocene.

Alum Bluff formation.

Fullers earth-like clay and sand . . . . . . . . .
Greenish argillaceous sand . . . . . . .
Greenish clay . . . . . . . . . . . . . . . ...
Massive sand, containing thin clay layers . . .
‘White fullers earth . . . . . . . . . . . . ...
Greenish, rather compact sand . . . . . . . . .

il af ol of S 4
HoOBROIR
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The massive Altamaha sandstone or grit also appears at Fall-in-
Rock, 18-mile post, and at Piney Bluff, at the 20-mile post.

Section at Fall-in-Rock Bluff.

Feet
3. At top, reddisa sand . . . . ... .. ... .. -
2. Massive bed of gray or greenish sandstone, forms
a projecting ledge and a precipitous bluff . . . 25
1. Greenish and gray clay and sand, softer than the
above rock . . . . . . . . . . i e e e 10

It is probable that Jayer No. 2 belongs to the Altamaha formation;
however, no unconformity appears between 1 and 2 and there are no
fossils or other conclusive evidence of the age of the strata.

Section at Lower End of Piney Bluff.

Feet
Pliocene ?
Altamaha (Lafayette?) formation
3. Abrupt bluff of greenish or gray, massive sandstone
or grit . . . . . .. .. ... ... 25
Oligocene.
Alum Bluff formation.
2. Compact, gray sand .. . . . . . . . ... ... 3 ()

1. Sandy, fullers earth-like clay; no fossils, but ap-
pears similar to the Alum Bluff deposits of
soutowestern Qeorgia . . . . . .. ... .. 6

At Tillmans Ferry, 36 miles below the Forks, the entire bluff
is made up of the Altamaha formation. The bluff is 65 feet high;
the lower 35 feet is more or less indurated, and is a coarse feld-
spathic grit; the rock above is not well exposed and the upper slope
is covered with sand and gravel and a few sandstone projections
appear. The sandstone is conglomeratic in places and pebbles three-
fourths of an inch in diameter were noted. Nothing resembling
typical Alum Bluff materials appear.

Lower Sister Bluff, at the 49th mile-post, presents fine exposures.
The lower, softer strata are carved into a “bad-lands” type of erosion
and the bluff is the most picturesque on the river.

Section at Lower Sister Bluff

Pliocene ?
Altamaha (Lafayette ?) formation Feet.
7. Beginning at the top, mottled grit . . . . . . . 10
6. Drab and greenish, friable aluminous sandstone . 8
5. Coarse grained, pebbly grit . . . . . . . . . R 2%%
. (Unconformity-)
Oligocene.

Alum Bluff formation.
4, Greenish, argillaceous sand, finer in texture than
"theabove . . . . . . . . ... ..., 8
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3. Drab, sandy clay . . . . . . « .« o ... ..
2. White sand, thin clay iayers . . . . . . . . ..
1. Greenish and drab, compact, aluminous sand, finer
in iwexture than No. 2. Laminated clay at the
base . . . . . .00 e e e e e e e

411

Feet.
10

25

Proof that the strata in the upper and lower parts of the bluff are
of different ages is not as patent as is desirable, for the beds exhibit
no striking lithologic differences, and no fossils were found. How-
ever, at the upper bluffs, one mile above, there is better evidence of

an unconformity.

The upper portions of the sections at Fort James (58th mile-
post), have the characteristic appearance of the Altamaha formation
but here again there is some uncertainty about the age of the beds.

Section at Upper Fort James Bluff

Pliocene ?
Altamaha (Lafayette ?) formation
6. At top, pebbly mottled, argillaceous sand
5. Coarse, mottled grit
4. QGreenish sandyeclay . . . . . . . . . . ... ..
3. Sandstone . . . . .. . . ... 0.0
2. Semi-indurated aluminous grit
(Unconformity)

Oligocene.
Alum Bluff formation.
1. Greenish compact clay and sand mixture, perhaps
finer in texture than the beds above. . . . .

Section of Lower Fort James Bluff.

.

Pliocene ?
Altamaha (Lafayette ?) formation
5. Beginning at the top, mottled sand not well ex-
POSEd . . . . o e e e e e e e e e e e e
- 4, Coarse, gray grit . . . . ... . ... ...,
3. Greenish or gray fine argillaceous sand, compact,
massive . . . e e e e e e e e e e e e
2. Sandstone or gr1t ................
Oligocene
Alum Bluff formation ?
1. TFine-grained, greenish, argillaceous sand . . . . .

Feet

25

Feet

30
12

2%

20

At Oglethorpe Bluff (69th mile-post), the indurated phase of the
Altamaha does not appear, and the formation is represented by vari-

colored sand and by thin lenses of clay.

Section at Oglethorpe Bluff.

Pliocene ?
Altamaha (Lafayette ?) formation.
6. Beginning at the top, red and yellow sand; con-
tains some clay and is mottled in the upper part
5. Clay layer . . . . . . ¢ . ¢ v e v v v v e
4. Yellow and white crossbedded sand . . . . . . .

Feet

18
25
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Feet.
3. Purplishelaylens . . . .. ... ... ..... 5
2. Coarse-grained, crossbedded, arkosic sand, feldspar
and angular quartz gravel . . . . . . . . .. 20
(Unconformity)
Oligocene
Alum Bluff formation ?
1. Greenish, compact argillaceous sand, no fossils . 15 (max.)
Section at Linden Bluff, 73 Mile-post.
Pliocene ? Feet.
Altamaha (Lafayette ?) formation
6. Mottled argillaceous sand (top of section) . . . 12
5. White, coarse, to very coarse sand with some
gravel at the base . . . . . . . .. .. ... 25
(Unconformity)
Miocene ?
4. White and yellow sandy clay . . . . . . ... 2
3. Black siltyclay . . . . . . . . ... . ... 5
2. Quartz pebbles in a matrix of bluish sandy clay 5
(Unconformity.)
Oligocene ?
Alum Bluff formation ?
1. Greenish compact argillaceous sana . . . . . . 18

The beds which are marked questionably Miocene, occupy the
same position in the section as the fossiliferous Miocene bed at the
next bluff below,—Bugs Bluff. The lowest bed is referred to the
Alum Bluff formation on the basis of the unconformity. Bugs
Bluff is nearly a mile in length; the section given is at the lower
end of the bluff, and is one mile by land from Doctortown.

Section at lower end of Bugs Bluff.

Feet
Pleistocene :
7. Gray sand, capping bluff . . . . . . . . . . .. 2
Pliocene ?
Altamaha (Lafayette ?) formation ?
6. Mottled, argillaceous sand . . . . . . . . . . .. 10
5. Coarse, white crossbedded sand, becomes coarser
and pebbly at the base . . . . . . . . . .. 28
Miocene :
Duplin marl .
4, TFaintly laminated, yellow and white sandy clay 514
3., Bluish mud . . . . . . . . ... 6%
2. Shell and pebble conglomerate, contains Pecten
eboreus, Mytilus conradinus. . . . . . . . . 1%

(Unconformity)

Oligocene ?
Alum Bluff formation ?
1. Greenish, compact, argillaceous sand . . . . . . 10
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Section at Doctortown

. Pliocene ?
Altamaha formation ?
6. Yellow and mottled argillaceous sand, has the
typical surface aspect of the Altamaha
o. White and yelow crossbedded sand contaming
thin layers of small quartz pebbles. . . . . .
4. Red and yellow sand containing thin clay laminae
Miocene.
Duplin marl
3. Calcareous fossiliferous sand or sandy friable
marl . . . . 0 . e e e e e e e e e e e e
2. Bluish sand containing the Miocene fossils, Pecten
eboreus, Mactra congesta . . . . . . . . . ..
‘ (Unconformity)
Oligocene ?
Alum Bluff formation ?
1. Coarse, bluish or greenish compact clayey sand
towater'sedge . . . . . . ... ...

413

Feet.
10

10
10

7

The Sansavilla bluffs, 27 and 28% miles, respectively, below Doc-
tortown, are the last high bluffs on the river. Paleontologic evidence
of the age of the beds is lacking; the succession of beds is similar to

that at Doctortown and Bugs Bluff.

Section at Upper Sansavilla Bluff

Pleistocene
Okefenokee formation

3. Fine, brown and white quartz sand, covering a

terrace plain . . . . . . . . ... ...
Pliocene ?
Altamaha formation ?

2. Bluish-gray sand, interstatified with white, thinly
laminated clay; the clay layers contain small
bits of plant remains

Miocene or Oligocene ?
1. Bluish, compact, argillaceous sand

Section at Lower Sansavilla Bluff.

Pleistocene.
Okefenokee formation.
8. Fine brown and white, mcoherent quartz sand .
Pliocene ?
Altamaha formation ?
‘White clayey sand . . . . . . .. .. . ...
White clay layer, fine-grained thinly laminatec¢
clay .. . . L e e s e e
Sand . . . . ... L Lo
Thin clay layer . . . . . . . . . « . . . . ..
Argillaceous sand . . . . . . . ... . ...
Clay, fullers earth-like. . . . . . . . . . . ..
Mlocene or Oligocene ?
1. Coarge, crossbedded compact, argillaceous sand .

pockot BN

~

Feet.

30
5(?7)

10

18
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EAST AND NORTH OF ALTAMAHA RIVER

On the Macon, Dublin, and Savannah Railroad, between Vidalia
and Dublin, various lithologic phases appear in the cuts. The forma-
tion near the surface is an orange yellow loam, beneath which is a
mottled, argillaceous sand splotched with red, yellow, white, and pur-
ple. Crossbedded sands and local beds of gravel appear, and at a num-
ber of places are drab claystones and gray, aluminous sandstones. The
formation is uniformly overlain by a gray, incoherent sand, from two
to six feet thick.

A bed of coarse gravel consisting of pebbles and cobbles was noted

in a railroad cut on the east side of Ohoopee River, two miles east
of Adrian.

Section in railroad cut two miles east of Adrian.

Altamaha formation Feet
4. Gray, incoherent sand . . . . . .. . ... .. b
3. Yellow, argillaceous sand . . . . . . . . . .. 3
2. Gravel bed, maximum thickness . . . . . . . . 2.5

1. Coarse, gritty clay and argillaceous sandstone,
typical Altamaha . . . . . .. .. ... .. 12

The gravel bed is not a persistent layer and soon thins out, prov-
ing that it 1s merely a lens in the Altamaha (Lafayette ?) formation.
The pebbles are mostly quartz, but a few pebbles of decomposed feld-
spar and vitreous flint, which has the appearnce of Vicksburg flint,
oceur ; unlike most of the Altamaha gravel the pebbles are smooth,
well rounded, and of large size, some three or four inches in their long-
est diameter. The lower bed contains coarse fragments of erystalline
quartz in which flakes of mica occasionally occur. This is evidence
that the detritus was derived directly from the Piedmont Plain.

Characteristic phases of the Altamaba formation occur at Still-
more, Emanuel County. The surface is covered with small, brown,
iron oxide concretions about the size of buckshot, and the weathered
part of the formation presents a mottled or “calico” appearance,
The best exposure appears in the deep cut of the Central of Georgia
Railway within the town limits.

Section at Stillmore,

Altamaha formation? Feet
7. Gray sand residual . . . . . ... ... .... 214
6. Yellow loam, presenting a mottled or “calico” ap-
PEATANCE . . « .« =« v e e e e e e e e e e e 6
5. Yellow and drab clay layer . . . .. . .. .. 2
4. Mottled purplish and gray argillaceous sand . . 3
3. Greenish sand, containing a small amount of clay 315
2. Drab, “stickey”, sandy clay . . . .. .. .. .. 3%
1. Aluminous grit or sandstone . . . . . . . . .. 2
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At Ohoopee station, Toombs County, there is a cut about 25 feet
deep in which the sands and clay beds exhibit local unconformities.

On the south side of Pendleton’s Creek, two miles south of
Ohoopee, there is a rough, craggy bluff of Altamaha sandstone, 15

feet high. The rock is made up principally of sharp quartz sand
- and a small amount of disseminated clay, and is similar to the sand-
stone at other localities. No fossils occur.

At the Jack Williams cut, four miles west of Collins, typical clay
and aluminous grit are exposed.

In a cut of the Seaboard Air Line Railway three-quarters of a
mile west of the station at Collins, Tattnall County, purplish sand
and gravel layers are overlain by orange-colored, sandy loam. The
locality is of interest since fragments of oyster shells, which could not
be specifically identified, were found in a gravel layer 10 feet from
the top of the cut. These shells may have been transported with the
gravel. This is the only locality in this formation where fossil ani-
mal remains have been found. The pebbles are small, not exceeding
an inch in length or diameter, angular or subangular, and consist
principally of quartz with a small percentage of decomposed feldspar.

Grits and claystones, similar to those described above, outerop on
the farm of Dr. Donaldson, on Lott Creek, one mile northeast of
Register. There is a rugged bluff 10 feet high; the rock is fine-
grained, and the cementing substance is opaline silica; parts of the
sandstone are quartzitic, as at some other localties, although this is
not a charactertistic phase. It can not always be certainly deter-
mined whether such materials belong to the Altamaha (Lafayette ?)
formation or to the Alum Bluff formation.

At Ludowici, Liberty County, coarse, mottled sands with thin lay-
ers of clay appear in a cut at the factory of the Ludowici Roofing
Tile Company. These sands and clays resemble the materials of the
Altamaha (Lafayette ¢) formation. ’

Red sands resembling Altamaha materials were noted beneath the
Pleistocene gray sands between Darien Junction and Ludowiei, and
also beneath the gray sands between Darien Junction and Darien.

At Waynesboro and Greens Cut, Burke County, the formation ap-
pears in railroad cuts. It consists of mottled, argillaceous sands and
loams, easily distinguishable from the red sands of the Claiborne
group which it overlies,

A good exposure appears in a railroad cut three miles north of
Munnerlyn, Burke County.
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Section in railroad cut, three miles north of Munnerlyn.

Altamaha formation Feet.
3. Mottled sand, and drab, massive clay, oxidized red 10
2. Coarse-grained sandstone or grit ., . . . . . . . 5
1. Bluish-gray clay containing coarse grains of quartz
and feldspar . . .. .. ... ... .. ... 10

The clay is slick and unctuous, has a high air shrinkage, and when
dry crumbles into very hard lumps. Similar clay occurs near
Screven approximately 100 miles to the southward.

On the L. L. Brasselle place, six miles south of Midville, bluish or
drab claystone, and sandstones or grits, appear in a rather pictureque
bluff about 12 feet high. At a lower level a white quartwzitic sand
bears poorly preserved fossils, and oyster shells embedded in a white,
calcareous sand have been thrown from a nearby well. The fos-
sil-bearing beds undoubtedly belong to the Alum Bluff formation.
The claystones or grits observed at this locality probably belongs to
the Altamaha formation. They contain no fossils. There are no
exposures showing the two phases in contact.

Sandstones and gritty claystones appear at Parramore Hill.

."Section in ralroad cut north of Parramore Hill Statton

Altamaha formation Feet.
4. Weathered red and yellow, sandy clay . . . . . . 4
3. Gray, coarse-grained sandstone . . . . . . . .. 2
2. Drab or chocolate-colored, semi-indurated clay . . 3
1. Very hard, massive, drab clay. . . . . . . . . 7

The sandstone is a local induration and not a persistent layer.
Coarse, quartz grains are embedded in the fine-grained ground-mass
of the clay. There is no evidence of any overlying formation except
u thin veneer of sand.

Mottled, argillaceous sands, tentatively referred to the Altamaha
(Lafayette ) formation, overlie Miocene strata at Porters Landing,
Trowel Landing, and at Sisters Ferry on Savannah River, and sim-
ilar materials appear in cuts of the Seaboard Air Line Railway three
miles north of Clyo in Effingham County. At Ebenezer Chureh, 30
miles above Savannah in Effingham County, a small thickness of
red sand with thin, laminated clay layers overlie Miocene beds at an
clevation of about 40 feet above the river; these are probably of the
same age as the other Savannah River occurrences just noted. These
deposits may all prove to be Pleistocene terrace deposits.

North of Savannah, along the Seaboard Air Line Railway, red
sands appear at a few places beneath the gray surface sand, and are
similar in lithololgic appearance to the red, argillaceous sands of
Effingham County.
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A. CUT OF ATLANTIC COAST LINE RAILROAD WEST OF CLIMAX, DECATUR
COUNTY, SHOWING STRATA OF THE ALTAMAHA FORMATION.

2 OF THE ALTAMATIA

B. CHARACTERISTIC MOTTLING IN WEATHERED PHASI
FORMATION, CUT OF ATLANTIC COAST LINE RAILROAD, WEST
OF CAIRO, GRADY COUNTY.
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In the vicinity of Savannal red sands containing thin clay laminae
and sandy beds appear at a number of localities and may represent
the Altamaha formation. The difficulty of correlating these depos-
its with the Altamaha, however, is at once »~parent, since they are
unfossiliferous and only widely separated exposures occur. They
are older than the gray sands which veneer the first marine terrace,
and older than the Pleistocene muds which also occur in basins on
this terrace. The red sands ,themselves, however, may be of Pleis-
tocene age. Exposures of these materials were noted in cuts of the
Montgomery branch of the Seaboard Air Line Railway, three, four,

-and nine miles west of Savannah, and in cuts of the Jacksonville
branch of the same system one-third of a mile south of Florida June-
tion, all in Chatham County.

Along the Seaboard Air Line Railway, between Savannah and Al-
tamaha River, red sands and mottled, sandy clays, probably corre-
sponding to the deposits noted in the vicinity of Savannah, occur at
Burroughs, Limerick, and Arcadia.

WEST OF ALTAMAHA AND OCONEE RIVER

At Kramer, five miles west of Abbeville, Wilecox County, the for-
mation has an arkosic character. Feldspar pebbles an inch in length
were noted in a conglomerate which appears in the railroad cut, one-
half mile west of the station. The rock is composed of quartz, feld-
spar, mica in minute flakes, and small grains of a black mineral, prob-
ably ilmenite ; these minerals are in a matrix of white clay, and silica
is the cementing agent. The quartz varies from small grains to angu-
lar pebbles an inch in length. Some of the feldspar is but little de-
composed. Such large fragments of feldspar this distance from the
Fall Line are of unusual interest and are not found in any of the
older Coastal Plain formations.

At Fitzgerald, Ben Hill County, the Altamaha (Lafayette?) for-
mation appears at the surface as an argillaceous, massive sand, mot-
tled red and white, covered by gray, incoherent sand. Brown, iron
oxide “pebbles” are abundant and vary from the size of buckshot to
three or four inches in diameter. They are evidently derived from
the Altamaha formation by weathering but have subsequently been
worked into the gray surface sands which overlies the Altamaha.
Loose beds of these pebbles were noted in the gray sands along the
Atlanta, Birmingham, and Atlantic Railroad track west of Fitz-
gerad, near the railroad shops.

Outerops of indurated Altamaha sandstone and claystone occur
a short distance north of Fitzgerald on the Bowens Mill road.

In a cut of the Southern Railway, one mile north of Helena, Tel-
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fair County, the lens structure of the clay beds and the character-
istie, coarse, gritty texture of the formation are exhibited.

Large, brown, iron oxide accretions, 8 or 10 inches in diameter,
irregularly 10unded oceur at the surface in the ucmlty of Broxton
and Douglas, Coffee County.

At “the Rocks” nine miles northeast of Broxton, there is 20 feet
of fine-grained, aluminous sandstone and claystone exposed in a
narrow, rugged ravine. The rock bears no fossils, and its strati-
Olaphlc position is determined entirely by its hthologlc resemblance
to indurated phases of the Altamaba at other loealities.

An excellent exposure of feldspathic grit or sandstone oceurs at
the 339th milepost on the Southern Railw ay, two miles northeast
of Hazelhurst, Jeff Davis County. There is 10 feet of rock exposed;
a short distance south of the rock exposure, the rock retains its tex-
ture and composition, but is not indurated, suggesting that the sand-
stones of the Altamaha are local indurations only and not continuous

beds.

The Altamaha (Lafayette ?) formation appears in the railroad
cuts at Jesup, Wayne County, but is largely obscured in this part of
the State by a thin covering of grayv sand. In'a cut of the Southern
Railway, three miles southeast of Jesup, the exposure has the litho-
logic appearance of the Altamaha, but may be an Okefenokee Pleis-
toecene deposit. The formation here contains' coarse gravel and
large chunks of silicified wood. In the clay pits of the brick-yard
at Odessa the formation consists of alternating layers of fine-grained,
plastic clay and ferruginous quartz sand. Neither the clay nor sand
layers are persistent, and the two intergrade and replace each other.
Some of the sand is very coarse, being made up of angular quartz
fragments as large as peas.

Characteristie, lithologic features and structure again appear in
the cuts two to two and one-half miles south of Sereven, Wayne Coun-
ty. Coarse, gritty clay similar in appearance to that at Munnerlyn,
Stillmore, Helena, and other localities north and west is exposed. No
exposures of the underlying older Tertiary formations appear.

Characteristic Altamaha clays and sands appear.in a eut one mile
northeast of Blackshear, Pierce County, the weathered surface phase
of which is a mottled, argillaceous loam ; there are local unconformi-
ties between sand and clay beds, and the sand is coarse in texture and
angular. The sands and clays are similar in composition to the sand-
stones and claystones of the formation to the north and west, differ-
ing only in being unconsolidated.

Characteristic Altamaha materials appear in the numerous rail-
road and road euts in the vieinity of Wayeross, Ware County. The
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most instructive exposure is in a cut of the Atlantic Coast Line
Railroad, two miles north of Waycross. Here are revealed peculari-
ties of deposition, local unconformities, and the relation of the
mottled, argillaceous sands to the less altered parts of the formation,
and to the gray sands which cover the plain.

Somewhat similar sands and clays appear in Red Bluff on the
right bank of Satilla River, four miles east of Raybon, Wayne
County, and about eight miles above the King Plantation bluff. No
fossils were found.

Section at Red Bluff

Feet
4. At top, light yellow, incoherent sand (Pleistocene) 3
Altamaha (Lafayette ?)
3. Mottled sand containing a small amount of dis-
seminated elay . . . . . . . . . . . . ... 10
2. White, red, and yellow, fine sand,. . . . . . . . 15
1. Gray, very sandy clay . . . . . . . . .+« . .. 4

The only means of establishing the correspondence in age of these
beds with the typical Altamaha farther west, is by tracing the beds;
this is hindered by the gray sand covering and the lack of contin-
uous exposures.

Sands and clays similar to those exposed in a cut three miles south-
east of Jesup occur at the brickyard at Waynesville, Wayne County.

A locality of much interest in connection with the discussion of
the Altamaha formation is the bluff on Satilla River at the King
plantation, six miles south of Atkinson, for fossiis occur in the basal
bed of the section and there is some probability that the beds are con-
temporaneous with the Altamaha beds exposed at Waycross and
Blackshear, about 25 miles to the westward.

Section at King Plantation

' Feet
9. Gray sand (Pleistocene)
Pliocene
8. Bluish, sandy clay, laminated; red splotches due
to weathering . . . . . ... ... ... ..
Gray, sharp sand; a small amount of dissemina-
nated clay, some small quartz pebbles. . . .
Drab eclay layer . . . . . . . . . . .« ..
Gray sand, containing clay laminae an inch or
two thick . . .. ... ... ... ..
Gray, fine-grained, very sandy clay . . . . . . .
Gray sand . . . .. . . L0 e e e e e e e
Yellow sand, fragile molds of shells. . . . . . .
Bluish, laminated argillaceous sand, containing
fragile shells and a few small bone fragments 2

From the shell bed No. 1 Mr. T. H. Aldrich identified several
species and regards the horizon as probably Pliocene.

oo =
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Fossils from bluff of Satilla River, King Plantation, siz miles south
of Atkinson, identified by T'. H. Aldrich.'

Rangia cuneata (Gray) Modiolaria sp?

Mulinia lateralis (Say) Gemma purpurea, H. C. Lea
Mulinia congesta (Conrad) Neretina sp?

Dosinia sp? . Neverita sp?

New Species

Potamides saltillensis Amnicola georgiensis
Potamides cancelloides Amnicola expansilabris
Paludestrina plana Planorbis antiquatus

Amnicola saltillensis

There is no good evidence of an unconformity between the fossil-
iferous bed and the upper part of the bluff. Although no definite,
structural break was detected in the section there is some ground for
believing that a part of the section above the fossiliferous layer, in
addition to the surface gray sand, should be referred to the Pleis-
tocene and not to the Pliocene.

On the Jacksonville branch of the Seaboard Air Line Railway at
Waverly, Woodbine, Colesburg, and Kingsland, in Camden County,
red sands, which are probably of the same age as the red sands in the
vieinity of Savannah are exposed in the shallow cuts. Although re-
sembling the Altamaha materials, and here tentatively referred to
that formation, they may eventually prove to be Pleistocene terrace
deposits. These red sands are covered with a thin mantle of sur-
ficial, gray sands.

WESTERN AND SOUTHERN LOCALITIES

Drab claystones and gray sandstones appear near the Georgia
Southern and Florida Railroad, one-half mile north of Worth,
" Turner County.

Section one-half mile north of Worth.

Feet.
Altamaha (Lafayette ?) formation.
6. Upper part of hill partly concealed, projecting
beds of sandstone and conglomerate . . . . . 20
5. Drab, sandy claystone, massive . . . . . . . . . 20
4, Mottled clay layer . . . . ... ... ... .. 1.5
3. Gray sandstone or grit in places very hard . . . 5
2. Mottled clay . . . . . . . .« . . e v e w e 51
1. Indurated gray or drab, fine textured clay; breaks
with an angular, conchoidal fracture . . . . . 8

At this locality indurated sands and clays may be seen grading
into non-indurated materials which have the mottled aspect so char-
acteristic near the surface throughout the Altamaha terrane.

1Nautilus, vol. 24, No. 11, March, 1911, p. 131.
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In a cut of the Atlantic Coast Line Railroad near the bridge, one-
half mile east of Sylvester, Worth County, the following section was
observed :

Section in railroad cut one-half mile east of Sylvester.

Feet. In.

Altamaha (Lafayette?) formation
7. At the top of the cut, orange-colored loam con-

taining small, iron oxide “pebbles” ., . . . . . 3
6. Yellow, crosshedded sand containing small angular
quartz pebbles; thin layers of clay in the sand 6
. b, Purple sand . . . . . .. ... ..o .. 0 3
4. Yellow sand . . . . .. e e e e e e e e 7
3. Purple sand . . . . . . . .. . ... ... 0 4
2. Yellow sand . . . . . . . .. .. ... ... i} 6
(Unconformity.)
1. Purplish, sandy, massive bed of clay . . . . . . 2 6

The. characteristics displayed here are angular, lath-shaped, quartz
pebbles and unconsolidated sands.

In the vicinity of Ticknor and Doerun, Colquitt County, there are
areas of typical “pimple” or “pebble” land, or land strewn with
small, brown, iron oxide concretions resutling from the weathering
of Altamaha materials,

Pelham, Mitchell County, is located on the top of the Altamaha
-escarpment which parallels Flint River. Near the surface there is
a red or mottled, argillaceous loam overlain 'y a carpet of gray sand.
Drab and purplish, very sandy clays occur beneath the surface
formation. “Pimple” land occurs in this neighborhood also.

At Forest Falls, or Limesink, eight miles north of Whigham,
Grady County, the Altamaha (Lafayette ?) formation varies in
thickness from 8 to 20 feet. It overlies the Alum Bluff formation
unconformably. At the base are gray and yellow sands and greenish,
“oummy” clays, and at the surface red, case-hardened sands.

In southern Georgia and near the Florida line the formation has
a lesser thickness, and over parts of Grady, Thomas, and Brooks
-counties is entirely absent. The topography of this part of the State
has been influenced more by the Alum Bluff formation than by the
Altamaha (Lafayette ?) formation. Sandstones and conglomerates
which farther to the northward characterize the Altamaha terrane, are
here absent.

In the railroad cuts and in an adjacemt gully three-quarters of a
mile west of Climax, Decatur County, the Altamaha formation
overlies gray, or greenish and drab, interstratified clays and sands
which probably belong to the Alum Bluff formation. Neither the
upper nor lower exposures bear fossils, and there are-differences
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of opinion as to a division of the strata. A detailed section at this
locality, made by Dr. Vaughan, has been quoted on page 348. All
the beds exposed from the level of the track up, except the gray, sur-
ficial sands, in the second cut west of Climax have the lithologic
characters of the Altamaha formation at other localities.

The section in the second cut, not including the gully exposures,
is as follows:

Section wn railroad cut three-quarters of a male west of Climaz.

Feet.
Altamaha (Lafayette ?) formation.

6. Beginning at the top,—gray incoherent sand
reaching a maximum of . . . . .. .. ... 3

5. White and orange-colored, argillaceous sand, mot-
tled and massive, due to weathering . . . . . 7

4, Thin, siliceous crusts of limonite, apparently
marking an unconformity . . . . .-. . ... 1

Purplish, white and yellow, crossbedded sand . . 15
Gray or drab clay layer with purplish splotches

appears to be a lens in the sand; varies from

6 to 12 feet above the level of the track. . . 25 to 4
1. White, purplish, and yellow, crossbedded, coarse
sand; very small percentage of disseminated
clay; sand mainly angular, quartz grains;
maximum thickness . . . . . ... ... .. 12

The beds between the level of the branch and the track level,
about 40 feet, probably belong to the Alum Bluff formation.

Characteristic, mottled, argillaceous sands of the Altamaha forma-
tion appear in the Atlantic Coast Line Railroad cuts near Fowltown
and Recovery in Decatur County. In a cut one and one-half miles
west of Recovery the contact with Alum Bluff is exposed. Six.feet
of mottled, argillaceous sand rest unconformably upon two to four feet
of fine, gray sand containing a small amount of disseminated clay.
About 10 feet below the level of the track a sandy limestone referable
to the Chattahoochee formation is exposed.

In the first cut east of the station at Whigham, Grady County, the
Altamaha formation appears as thin layers of red and purple sand,
alternating with laminated clay. Some of the clay laminae are not
more than a fraction of an inch in thickness, and the clay layers
have sand partings. In a cut one mile east, light, green clays of
the Alum Bluff formation appear overlain by orange-colored sand of
the Altamaha formation.

Fine exposures appear in the railroad cuts at Cairo, Grady
County. The formation here consists of mottled, sandy clays and
crossbedded, yellow and red sands, with dull yellow loam at the sur-
face. The peculiar mottling or cahco effect, due to weathering, is
shown in a photograph made in a cut west of Cairo. Plate

XXVIII-B.
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The Alum Bluff formation is exposed in the terrace escarpments of
Ocklockonee River at the 204th and 205th mileposts on the Savannah-
Montgomery division of the Atlantic Coast Line Railroad. The
overlying Altamaha (Lafayette ¢) formation appears in a cut which
extends from milepost 203 eastward for one-half mile; the formation
here is a massive, argillaceous sand, mottled with yellow and gray.
At Thomasville, Thomas County, the Altamaha is represented by a
small thickness of red sand. '

South of Cairo, Thomasville, Boston, and Quitman, the forma-
tion appears only on the higher hills as a capping. It consists
mainly of red loam and may be easily confused with the red, argilla-
ceous sand, residual from the Alum Bluff. North of these points
the formation presents topographic and lithologic characters similar
to those which prevail in the northern part of the Altamaha area.

One of the few exposures south of Thomasville which are consid-
ered referable to the Altamaha, occurs on the Tallahassee road, 12
miles south of Thomasville,

Section twelve miles south of Thomasville.

5. At top of hillgray, surficial sand . . . . . e 2
Altamaha (Lafayette ?) formation.
4. Stratified sand and clay, mottled red and white,
coarser in texture than the underlying materials 20
Alum Bluff formation (contact obscured by weathering and creep.)
3. Residual, red, sandy clay . . . . . . . . ...

2. Greenish, fossiliferous clay . . . . . . . . ... 10
Chattahoochee formation.
1. Limestone . . . . . . . ... ... ... ... 15

The materials capping the hill on the Mallet plantation on the
Boston-Monticello road, four and one-half miles southwest of Boston,
Thomas County, have much the appearance of the Altamaha forma-
tion, but their relation to the underlying residual sand of the Alum
Bluff formation is obscure.

The Altamaha formation appears in railroad cuts near Quitman,
Brooks County, and near Kinderlou and Valdosta, Lowndes County,
It attains only a small thickness and is underlain by sandy clays of
the Alum Bluff formation.

East and southeast of Valdosta the country is a flat, sand-covered
plain in which there are few natural exposures. Yellowish, mottled
gands occur beneath the gray surface sands. It is probable that there
is a small thickness of the Altamaha formation underlying this re-
gion. The mottled sand in the cut one mile west of Stockton has
the appearance of this formation.
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PLEISTOCENE

The Pleistocene deposits consist of thin, fluviatile and marine
terrace accumulations of sand, clay, and gravel. The only systematic
description of the Pleistocene of the Georgia Coastal Plain pre-
viously given is that of W J McGee." McGee first studied the Pleis-
tocene in the District of Columbia, gave it the name “Columbia
formation” and differentiated it into three phases, the fluvial, in-
terfluvial, and low-level phases. The formation was traced south-
ward to the Mississippi and to Mexico. He recognized the three
phases in Georgia and gave brief, general descriptions of them. Pre-
vious to McGee’s studies, Lyell had already observed successive ter-
races on the coast of Georgia, and other observers have also men-
tioned them, but their geological significance seems not to have been
fully presented.

In the present report the differentiation is based largely upon phys-
iography, and the formations are described in greater detail than in
- McGee’s report. The name Columbia as a group name is retained.
The divisions are given in the following table:

. . Marine terrace deposits
s Columbia Satilla formation Fluviatile deposits
Pleistocene group

Coastal terrace sand

Okefenokee formation Fluviatile deposits

The solution of the Pleistocene problem of Georgia, and in fact
of the Atlantic Coast region in general, is conditioned largely upon
a knowledge of topographic details. This knowledge can not be
acquired until detailed topographic maps have been made available.

In Georgia the Pleistocene formations do not lie superimposed one
upon the other, but occupy terrace benches at different topographic
positions with respect to each other.

During the Okefenokee period gray sands and other sediments
were laid down on a terrace plain of probable marine origin, now
60 to 125 feet above sea-level, and contemporaneous fluviatile ter-
race deposits consisting of gravels, sands, and loams, were laid down
on the “second” terrace skirting the larger rivers,

During the Satilla period gray sands and muds were laid down
on a marine terrace, a flat plain 20 to 40 miles broad, border-
ing the coast at elevations of 15 to 40 feet above sea level, and cor-
responding terrace alluvium was deposited along the rivers.

Although the available data are at present too incomplete to admit
.of a positive statement it is not improbable that an older Pleistocene

1The Lafayette formation; Twelfth Ann. Rept. U. 8. Geol. Survey, pt. 1, 1890-1891,
p. 353-521.
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terrace plain exists to the westward of, and at a higher elevation
than the Okefenokee terrace. Evidence of such a plain is to be seen
in the topographic aspect of the country lying along the Atlantic
Coast Line Railroad between Valdosta, Lowndes County, and Way-
cross, Ware County ; along the Atlantic Coast Line Railroad between
Pearson, Coffee County, and Waycross; and along the Southern
Railway between Baxley in Appling County, to near Jesup, Wayne
County. The general surface of the belt of country crossed by these
railroads is a nearly level plain which gradually descends towards
the coast. Along the first mentioned railroad there is a descent from
an elevation of 215 feet at Valdosta to 140 feet at Waycross; along
the second there is a descent from 205 feet at Pearson to 140 feet
at Waycross; and along the third, a descent from 206 feet at Baxley
to 155 feet at Odum.

The northern part of Eﬁingham and the southern parts of Screven

and Bulloch counties, also present the aspect of a plain similar to the
Okefenokee Plain.

COLUMBIA GROUP
OKEFENOKEE FORMATION

The name Okefenokee is derived from Okefenokee Swamp, a great,
swampy tract in southern Georgia covering parts of Charlton, Ware
and Clinch counties. The swamp occupies a portion of the plain on
which were laid down the deposits under consideration. The Oke-
fenokee formation consists in part of coastal terrace deposits and in
part of river terrace or fluviatile deposits. During this period there
was probably a depression of the land, the coast line perhaps being 40
to 75 miles west of its present position. Coastal sands and probably
other sediments were laid down forming a terrace, and contempora-
neous fluviatile deposits were formed on terraces skirting the larger
rivers as far as the Fall Line. The coastal terrace formed during this
period is a flat plain 20 to 40 miles wide, which varies in elevation
from 60 to about 125 feet above sea-level. It is covered with gray and
white quartz sand. The river terraces lie 50 to 100 feet above zero
water level, and form prominent topographic features along Savan-
nah, Ocmulgee, and Chattahoochee rivers. The terrace deposits
consist of sands and gravels of fluviatile or fluvioestuarine origin.
The two types of deposits will be described separately.

COASTAL TERRACE DEPOSITS

The coastal terrace phase of the formation is represented princi-
pally by a thin deposit of gray sand which covers the Okefenokee
Plain, a topographic division which has been described in tife chapter
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on physiography. The age of the formation is determined by the
physiographic position and not by the evidence of fossils since fossils.
are entirely absent. The western boundary of this plain is marked
approximately by a line extnding from near Sisters Ferry on Sa-
vannah River, or Clyo, southeastward through the northern part of
Bryan County, to about 10 miles north of Ludowiei, Liberty County ;
thence to Jesup, and along the Atlantic Coast Line Railroad to near
Wayeross, Ware County; and thence to the western boundary of the
Okefenokee Swamp. It includes the Okefenokee Swamp, and the
towns of Folkston, Jesup, Ludowici, and Hinesville are situated
upon it. Its eastern boundary is marked by an escarpment 20 to 40
miles from the coast, which separates it from the first or Satilla ter-
race. (The approximate area of this plain is shown on the sketch
map, Fig. 1, p. 28).

The most conspicuous deposit on the plain referable to this period
1s a gray sand. Red and yellow sands containing thin clay layers
and pebble beds underlie the surface sand and are doubtless in part
Pleistocene, although in this report such materials are in most cases
tentatively referred to the Altamaha formation. The Okefenokee
formation is not in contact with any formation older than Pliocene
and Miocene. On the west the sand of the Okefenokee Plain
merges into the surficial sand of a higher plain and it is not always
possible to draw a sharp line of demarkation between them.
Swampy flats traversed by small creeks occur in the plain and prob-
ably the muds underlying these flats belong to this period of the
Pleistocene.

The gray surface sand is composed almost entirely of subangular
quartz particles, probably derived from the older Coastal Plain
formations. On the whole, it is, perhaps, finer in texture and
lighter in color than the upland sands to the west. At the surface
the sand is loose, incoherent, and structureless, but shows faint lines
of stratification and current bedding at depths. At a few localities
it is white at the surface and darker-colored beneath, the white
phase having been formed by leaching and not as a separate deposit.
A notable ocecurrence of white sand lies along the railroad between
TLudowiei and Darien Junction.

In the Okefenokee Swamp the only deposits known, aside from
the recent peaty accumulations, are white, yellow, brown, and black
sands,—the dark colors being due to large amounts of organic matter.
The sand is in places indurated, due probably to a cement of iron
oxide., This is the so-called “hard pan” of this area.

The thickness of the sand is small, probably averaging less than
10 feet over the whole plain. Good exposures appear at Folkston,
where the average thickness is six or eight feet, with local accumula-
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tions reaching 15 or 20 feet; the sand is gray, almost white at the
surface, and light yellow beneath, At other places over the plain the
thickness varies from two or three to 10 or 15 feet.

The plain which the Okefenokee sand covers is in general flat and
almost featureless. Some of the larger streams which traverse it
have bluffs 30 or 40 feet high, but these are exceptional. The ero-
sive power of rainwater is lessened by the porous sand, and ravines
and gullies are rare. The main streams have few tributaries. The
plain is dotted with cypress ponds and swamps due to original in-
equalities in the land surface. Locally the sand has been heaped into
low ridges and hills which in certain instances were controlling fac-
tors in determining the courses of streams. The anomalous course
of St. Marys River is probably due to obstructing sand ridges.

As may be inferred from the lithologic description given above,
little can be said regarding the structure of this formation. It con-
forms to the low seaward slope of the Okefenokee Plain and varies
in elevation from 60 to 125 feet above sea-level.

LOCAL DETAILS

Surficial sands.—QGray, yellow, and brownish to almost black
sand, reaching a thickness of 20 feet or more, occurs in and on the
borders of Okefenokee Swamp.

The sands are prominent at Folkston; at the surface they are
gray, or in places almost white, becoming 'yellow at depths. A
high, sand-covered scarp occurs a short distance east of Folkston and
borders St. Marys and Satilla rivers on the west. Fine-grained,
sandy clay or mud, which may be an Okefenokee Pleistocene deposit,
underlies a broad flat through which Spanish Creek flows.

East of Waycross, near the 42d mile-post on the Atlantic Coast
Line Railroad, cuts on either side of Big Creek expose 10 or 15
feet of brownish sand showing stratification lines. The color is due
to organic matter.

Heavy beds of gray sand occur at Waynesville, Wayne County,
which is on the scarp between the first and second Pleistocene ter-
races. A considerable area in southeastern Wayne County and
eastern Pierce County forms a flat, swampy, palmetto and pine
covered plain, over which the gray sands have a thickness of only
three or four feet.

Gray sands are conspicuous on the eastern edge of the plain at
Mount Pleasant in Wayne County, and similar sands occur be-
tween Jesup and Altamaha River in the same county. At Ludowici,
Liberty County, the sands covering the plain are gray to almost
white, and of small thickness. This pine-clad sand plain seems to
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merge gradually to the northwestward into the dry, rolling, wire-
grass, sandhill region covered with a scattered tree growth, which
surrounds Glenville, in Tattnall County. Gray sands are conspic-
uous on the eastern edge of the plain at Walthourville in the same
county. ‘

The sand-covered Okefenokee Plain extends northeastward from
Ludowici, through Bryan and Effingham counties, to Savannah
River. In Bryan County the surface gray sands and the typical
topography of the plain are finely exhibited along the Seaboard Air
Line Railway between Ellabell and Groveland. Here the western
limit of the plain is on the west side of Cannoochée River, between
Groveland and Daisy.

Deposits beneath the surficial sands.—At numerous places within
the area covered by this plain there are, beneath the surface sands,
deposits of sand and clay the ages of which are more or less problem-
atic. Some of these deposits probably belong to the Okefenokee

" formation. Occurrences of such materials, concerning the Pleisto-
cene age of which but little doubt exists, are described or referred to
below.

The sands and clays overlying the Charlton formation in the
bigher bluffs on St. Marys River, described on pages 892-400 of
this report, are tentatively referred to this formation.

In a cut on the Southern Railway, three miles east of Jesup, a
coarse, quartz gravel bed, which may belong to this division of
the Pleistocene, is exposed.

Sands and clays, probably referable to the Okefenokee formation,
underly the surface sands at brickyards near Waynesville and Odessa,
Wayne County. Unconformities, the significance of which could
not be determined appear in these sections and it may be that both
the Okefenokee and Altamaha formations are represented.

Red and gray, argillaceous sands probably belonging to the Oke-
fenokee formation, appear in bluffs of Savannah River at Frying
Pan Landing, Gaffney Landing, and at Ebenezer, * Effingham
County.

Certain deposits, described in the chapter on the Altamaha formas
tion and tentatively referred to that terrane, may eventually prove
to be of Pleistocene age and referable to this formation.

FLUVIATILE TERRACE DEPOSITS

Bordering the large rivers of the Coastal Plain of Georgia are
remnants of a plain, higher than the “second bottoms” or Satilla
Plain, and 50 to 200 feet lower than the general upland of the re-
gion. Tt is believed that the deposits laid down on this plain are
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contemporaneous with the Okefenokee coastal deposits. While the
coastal portion of the Okefenokee terrace plain was being cut and the
gray sands and other deposits were being laid down upon it, the
terraces bordering the present river valleys, and their accompanying
deposits, were being formed,—either by the waves along the borders
of reentrant estuaries, or by the meandering of the rivers in the parts
of the valleys not submerged. The river terraces coalesce with the
coastal terrace.

The river terrace plains lie 50 to 125 feet above the present rivers.
Immediately subsequent to their formation the fluviatile portions of
the Okefenokee plain filled the valleys from side to side, having
widths varying from one to ten miles; into these ancient plains the
rivers have intrenched themselves, forming younger plains at two
lower levels,—one the Satilla plain, and the other the Recent flood
plain, The cutting of these younger plains has resulted in the de-
struction of all but remnants of the original Okefenokee plain.

The Okefenckee fluviatile deposits overlie in turn all the older
Coastal Plain formations, from the Cretaceous to the Pliocene. The
materials have been derived in part, perhaps chiefly, from these older
formations, and in part from the Piedmont Plateau region to the
northward of the Coastal Plain. On account of lithologic similarity
it is sometimes difficult to distinguish between the terrace deposits
and the underlying older formations. However, in most cases a
gravel bed is present at the base of the terrace deposits, and uncon-
formable relations to the older deposits appear wherever there are
clean cut exposures. It is probable that in the past some of these
deposits have been confused with the Altamaha formation as has
been pointed out in the discussion of the Lafayette formation.

The deposits consist chiefly of red, argillaceous sands, in places
pebbly, and \coarse gravels. There are but few clay beds and the
formation lacks the distinctive alluvial character of the lower ter-
race and flood plain deposits. Along some of the streams a gray,
incoherent, rather pure sand seems to be the only deposit. Near the
Fall Line the deposits show clearly that they have been derived in
large part from the ecrystalline rocks of the Piedmont region, but
farther south the Coastal Plain formations have contributed a major
portion of the materials. Along Withlacoochee, Allapaha, and Ock-
lockonee rivers the detritus has been derived entirely from the
Coastal Plain formations, The formation is usually unconsolidated
but in a few places there are local beds of gravel cemented by iron
oxide. The pebbles are chiefly quartz and quartzite, but a subordi-
nate percentage are limestone, flint, and limonite.

At a number of localities on the Okefenokee plain there are sur-
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ficial, brown-gray, loose, incoherent sands differing in their physical
appearance and lithologic characters from the red loams and gravels
forming the terrace deposits, and resembling closely the gray sands
of the upland. Conspicuous accumulations of such sands were noted
at Montezuma, Bainbridge, Fort Gaines, Dublin, and Lumber City.
Some of these deposits are in the form of hills and are probably of
wind-dune origin; they may have been formed subsequent to the
elevation of the terrace plain. At other localities the gray sands ap-
pear to be water-laid sediments which rest directly upon the older
formations, forming a thin uniform mantle over the plain,

The formation is thin, not exceeding 50 feet at any place, and
usually much less than 20 feet. The greatest thickness was noted
near the Fall Line.

Except for fragments of silicified wood found at Fort Gaines, and
fossils in limestone and flint pebbles derived from the underlying
Tertiary beds, no fossils are known in this formation.

The deposits are confined to comparatively level plains paralleling
the rivers.. The plains were originally one to 10 miles in width,
but the deposits have been so largely removed by subsequent erosion
that their total area is relatively small. They are confined princi-
pally to the courses of Chattahoochee, Flint, Ocmulgee, Oconee,
Altamaha, Ogeechee, Savannah, Ocklockonee, Withlacoochee, Little,
and Allapaha rivers.

At a few localities the terrace plain forms a conspicuous topo-
graphic feature. The physiography of the terrace is illustrated in a
profile accompanying this report (See fig. 2, p. 37). The business
portion of Macon, a part of the residence portion of Columbus, the
cities of Fort Gaines, Albany, Lumber City, and parts of Augusta
are built on this terrace.

In detail the surface of the terrace is nearly level, the only undula-
tions being due to sand heaps. The vegetation is more Iuxuriant
and the sotl generally more fertile than on the interstream uplands.

The approximate elevations of the second, or Okefenokee terrace
plain, above sea-level at the Fall Line are: '

: River. Terrace Plain.
Augusta . . . . .. ..o o0 e e 98 200

Milledgeville . . . . . . . . . . .. ... 215 290

MaACON  + + v i v e e e e e e e e e e e e 279 355

Flint River at Fall line. . . . . . . . . .. 320 ? 380 ?
Columbus . . . . . « o « v v v v e e e e 190 300 to 325

From the Fall Line there is a gradual descent, until the river ter-
races merge into the coastal sand plains bordering the sea coast.
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LOCAL DETAILS

Chattahoochee River.—Good exposures of the Okefenokee forma-
tion occur in the valley of the Chattahoochee at Columbus, and Oma-
ha, Ga., at Eufaula, Ala., Fort Gaines, and at Columbia, Ala.

At Columbus, Muscogee County, the deposits lie on a terrace ap-
proximately 100 to 125 feet above the river. They consist of bright
red, highly ferrnginous, clayey sands, and gravel composed of large,
well-rounded quartz pebbles or cobbles. The formation is exposed at
Rose IIill, Ga., and in Phoenix, and Girard, on the Alabama side
of the river.. It rests unconformably upon the Cretaceous and Crys-
talline rocks. The deposits do not exceed 30 or 40 feet in thickness.

In the vicinity of Eufaula, Barbour County, Ala., the second ter-
race deposits appear in a bluff of Chattahoochee River, and form
a level plain lying about 100 feet above the river. Upon this plain
the greater part of the city of Eufaula is built. The formation rests
unconformably upon the black clay-marls of the Ripley formation.
The surface materials are massive, highly ferruginous, clayey sands,
slightly hardened by atmospheric agencies, resting upon heavy beds
of gravel. The gravels are made up chiefly of quartz pebbles. About
one mile southeast of Georgetown, Quitman County, Ga., the gravels
have been mined in a pit near the Central of Georgia Railway. Here
the deposits are a heterogeneous mixture of gravel and red sand, in
places indurated to such an extent as to require blasting. About 15
feet is exposed in the pit. The pebbles are small and consist chiefly
of vein quartz material.

At Fort Gaines, Clay County, the second terrrace deposits consist
principally of coarse, red, clayey sands with quartz pebbles at the
base. They rest upon Eocene strata. A thickness of 25 feet was
noted in this vicinity. In places large limestone fragments, evidently
derived from the Midway formation (¥ocene), occur in the base of
the deposits. The pebbles are composed chiefly of subangular quartz;
they are poorly stratified, being arranged in oblique lines and showing
crossbedding. Good exposures occur at the old Brown Mill, one mile
north of town. Fragments of silicified wood were noted which prob-
ably came from this formation. In this vicinity loose, structureless,
gray sands also appear on the terrace plain.

At Columbia, Ala., and vicinity, the deposits consist of highly fer-
ruginous, red, clayey sands with scattered small pebbles. The sands
have a distinctive bright red appearance, and, upon exposure to the
atmosphere, harden in a peculiar manner. The sands form a plain
about 100 feet above the river level upon which the town of Columbia
is built.
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Flint River.—The deposits along Flint River lie 50 or 60 feet
above the river and consist of coarse, red sands and gravels. The
gravels, which consist of small pebbles, form the lesser part of the
deposits. The sands contain some disseminated clay, and when weath-
ered present g mottled appearance. A covering of gray sand is con-
spicuous over the second terrace from the vicinity of Newton south-
ward ; the plain here reaches a greater width than along any of the
rivers. The upper part of Red Bluff on the west side of the river,
seven miles north of Bainbridge, presents an exposure of Okefenokee
sand lying unconformably upon a mass of residual flint and clay de-
rived from the Vicksburg and Chattahoochee formations. The de-
posits vary from 6 to 29 feet in thickness; at the base they consist of
coarse sands and small quartz pebbles with a few limestone and flint
fragments ; the upper part is composed of red, massive sand with suf-
ficient clay to produce a mottled effect when weathered. On the west
side of the river, and extending three or four miles northward from
Bainbridge, is a conspicuous development of wind-blown sand upon
the second terrace.

Ocmulgee River.—Along Ocmulgee River deposits were recognized
at Macon, Lumber City, and other points. At Macon they occur on
a terrace 60 to 75 feet above the river, and form the plain on which
the business section of Macon is built. They consist of coarse quartz
gravels and red, clayey sands containing fragments of siliceous lim-
onite. The deposits are kaolinic in places, the source of the kaolin
being in part the crystalline rocks which outerop in the valley just to
the north of the city, and in part the underlying Lower Cretaceous
deposits. The beds are heterogeneous, show very little sorting, and
present evidence of rapid deposition. At one point in a cut of the
Georgia Southern and Florida Railway, near . Stevens Sons’ Com-
pany’s sewer-pipe plant, a bed'of sandstone and conglomerate is
prominent. The terrace deposit is easily distinguished from the un-
derlying Cretaceous materials by its darker color and its coarser tex-
ture. TIts thickness can hardly be more than 20 or 25 feet. An ex-
posure showing the relations between the Cretaceous materials and
the terrace deposits occurs in the bluff a few hundred yards south of
the plant of the Cherokee Brick Company ; white, micaceous, kaolinie
sand is overlain unconformably by 15 feet of crossbedded, vari-colored
sand and gravel. Lying from 150 to 200 feet above the river are
beds of gravel and red, argillaceous sands similar to those on the
second terrace, but there is reason to believe that these are remnants
of overlapping Eocene deposits. '

The terraces are inconspicuous at Hawkinsville and Abbeville and
exposures are poor. The formation seems to consist of red sands



PLEISTOCENE 433

with subordinate amounts of gravel. The plain lies about 60 feet
above the river and is eovered with loose, gray sand.

At Lumber City the Okefenokee terrace is present as a well devel-
oped plain about one mile wide on the north side of the river. The
terrace deposits are exposed in the upper part of the river blufl. The
materials are coarse, gray and red, pebbly sands with coarse quartz
pebbles at the base. Among the pebbles were noted fragments of
limestone derived from adjacent older formations. The formation
probably does not exceed 20 feet in thickness; the surface of the plain
lies 40 to 50 feet above the river. The Okefenokee plain is here cov-
ered in part by deposits of vellowish, incoherent sand heaped up, in
places, probably by wind action.

Savannah River—The Pleistocene terraces are well developed at
Augusta, but there are no sharp demarcations between the deposits
on the second terrace and those on the adjacent upland. On the Caro-
lina side at 80 to 100 feet above the river, bright red, ferruginous
sand overlies, unconformably, Cretaceonsy strata and weathered
schists, but exposures of red sand probably of Eocene age but of sim-
ilar lithologic appearance occur in the slopes to an elevation of 200
feet above the river. A mantle of loose, gray sand, slightly tinged
with red, also appears on the slopes between the second terrace and
the adjacent upland. On the Georgia side near Monte Sano a bed of
red, clayey sand containing scattered quartz pebbles and fragments of
siliceous limonite was observed lying unconformably upon arkesie
sands and clays of the Lower Cretaceous. On account of its lithologic
character and topographic position the deposit is considered referable
to the Okefenokee formation. These also resemble red sands on the
upland at Monte Sano, which probably correspond to the supposed
Eocene sands on the upland east of Augusta in South Carolina,

Along the Jower course of Savannah River the terrace deposits lie
50 to 60 feet above the river, and consist of gray, brown, and red,
almost structureless, unconsolidated sands, and beds of gravel made
up of quartz pebbles. The deposits are thin and not conspicuous.

Ogeechee. River.—Second terrace deposits appear along Ogeechee
River but there are few exposures. They consist of a few feet of red
sandy loam, often pebbly, overlain by a thin veneer of gray sand.
The plain is 30 to 40 feet above the swamp level. The second terrace
is well defined at Millen; the surface is 830 or 40 feet above the river;
here the terrace deposit consists of red, clayey sand containing small.
angular, quartz pebbles.

Other rivers—Along Withlacoochee, Little Allapaha, and Ock
lockonee rivers, the Okefenokee terrace deposits consist chiefly of non-
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pebbly sands, clay being almost entirely absent. The sands are brown
or gray, often pure white, and are generally coarse and subangular.
The terraces lies about 40 feet above the rivers. The sand deposits
average about 10 feet in thickness. They are unconsolidated and
ruassive, except at a few points where pebbles and faint stratification
lines were observed near the contact with the older formations. This
sand forms level plains which may reach two or three miles in width,
The predominance of sand on these terraces is explained by the fact
that the above mentioned rivers have their sources within the Coastal

Plain and traverse only older formations consisting predominantly of
sand.

SATILLA FORMATION

The name Satilla is derived from Satilla River, Ga., and is applied
to the latest Pleistocene deposits of the State. These deposits are
typically developed along either side of Satilla River in Camden and
Charlton counties. The shore-line during this submergence was par-
allel to that of the present Atlantic coast, but 20 to 30 miles farther
inland. The greater parts of Camden, Glynn, and Chatham counties,
all of McIntosh County, the southern part of Bryan County, and the
eastern part of Liberty County were submerged, while the valleys of
the larger rivers were inundated as far as the Fall Line. There were
thus two types of deposits formed, coastal marine deposits and fluvia-

tile or river terrace deposits. The two types will be described sep-
arately.

COASTAL TERRACE DEPOSITS

The coastal deposits lie upon a wave-cut terrace which extends 20
to 80 miles back from the present ocean at elevations of 15 to 40 feet
above sea-level. The western limit of this terrace or plain is marked
Ly the high sand ridge east of Folkston, Charlton County, and by the
escarpment at Waynesville and Mount Pleasant, Wayne County,
and at Walthoursville, Tiberty County. North of Liberty County the
escarpment is not so pronounced as to the southward, and owing to
the lack of topographic maps has not been traced in detail. However,
it probably passes close to Clyde, Bryan County, Meldrim, Effingham
County, and Meinhard, Chatham County. This terrace is in this re-
port, referred to as the “first marine terrace” or “first Pleistocene
plain,” and is not to be confused with the Recent analogous plain now
in process of formation which is represented by sand beaches and tide
marshes.

The deposits on the Satilla plain rest unconformably upon Pliocene
or Miocene strata, concealing the latter from view, except where ex-

r
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posed along stream bluffs and banks. No sharp distinction can be
drawn between the latest Pleistocene and the Recent deposits.

The relative age of the formation with respect to the older Okefe-
nokee formation is determined by its topographic position and not
by its stratigraphic sequence or paleontologic zvidence.

The formation consists of greenish and bluish, marine clays; gray,
white, and yellow sands; and thin layers of gravel. None of the
deposits are consolidated.

The clays are fine-textured, and appear to have been muds depos-
ited in lagoons or tidal marshes. They are calcareous in places and
contain oyster shells and white caleareous nodules. They also contain
organic remains in the form of disseminated, decayed vegetation,
stumps of trees and bones of animals. Gypsum crystals were noted
in deposits at Savannah and at Colerain Bluff on St. Marys
River in Camden County. The clays are usually massive and show
few traces of lamination or bedding. They are underlain by sands
and often by thin beds of well-rounded quartz pebbles, apparently
of beach origin. The sands cover the greater part of the plain and
form bluffs on the coast. At the surface they are gray or pure white,
becoming yellowish, brownish, or even black at depths, the color being
due to iron oxide and disseminated organic matter. They are com-
posed almost entirely of sharp, angular, quartz grains, and are, per-
haps, on the whole, finer than the gray, surficial sands of the higher
plains. A small amount of mica and black sand, magnetite, ilmenite,
and other black, silicate minerals were noted. They show evidences
of stratification and crossbedding, and contain shells or prints of
shells. Tn a few places the sands are slightly indurated by an iron
oxide cement, as at the bluff near Crescent, McIntosh County.

The sands and clays are closely associated and are contemporaneous
deposits.

The maximum thickness of the deposits is perhaps not more than
50 feet and the average not more than 15 feet. A thickness of 22
feet of clay has been observed near Savannah and 20 feet of sand
appears at Crescent. At Rose Bluff, Fla., opposite St. Marys, the
bluff, which at low tide is 45 feet high, exposes Pleistocene strata
referable to this formation from base to top. .

The formation is fossiliferous and in this respect is in contrast to
the older and topographically higher Okefenokee formation. Shells,
mostly living species, are common in places; remains of mammals,
megatherium, tapir, horse, mammoth, beaver, deer, and cetacea
occur ; sharks’ teeth occur at certain localities, and remains of a

species of crocodile is found. Buried stumps are found in many
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places, but no other plant remains of paleontologic value have been
discovered.

A collection of bones and teeth made from the dredging at Bruns-

wick were studied by Mr. J. W. Gidley, of the Smithsonian Institu-
tion. He says:

“The materials from Brunswick, Ga., consist for the most part of fossil
fragments of various mammals and fishes representing species of early Pleisto-
cene age. The sharks teeth, however, probably represent Eocene and Miocene
species. The recognizable genera and species are as follows:

Mammals.
Equus fraternus Leidy
Equus ? complicatus Leidy

Equus ? tau Owen (or more probably an undescribed species)
Mammut floridanum (Leidy) ’

Physeter ? vetus Leidy or Physeterula ? neolassicus
Megatherium sp. probably M. americanum

Castoroides ohioticus

Bison ? bison Linn.

A Cervuiine, probably belonging to the genus Cervus
I'apirus haysii Leidy
Fishes.

Sharks—several species of the genera Carcharodon
Galeocerdo and Lamna

Sting-ray—Pastinaca sp.

The sharks teeth represent several species of the genera

Carcharodon, Galeocerdo, and Lamna.
Reptiles.

Crocodilus sp.

The “Eocene and Miocene species” may be detrital material re-
deposited during the Pleistocene,

A collection of shells was made at Rose Bluff, Fla., opposite St.

Marys, Camden County, from which the following forms were de-
termined by Dr. Vaughan.

List of fossils from Rose Bluff, Fla., opposite to and four miles south-
west of St. Marys, Ga.

Mulinia lateralis (Say) Anomia sumplex Orb.

Terebra dislocata Say Phacoides multilineatus (T. & H.)
Olivella. mutica Say Divaricella quadrisulcata Orb.
Nassa acuta Say Cardium robustum Solander
Turbonilla sp. Tellina (Angulus) sayi Deshayes
Neverita duplicata Say Strigilla flexuosa Say

Natica pusilla Say Donax fossor Say

Sigaretus perspectivus Say Donax variabilis Say ? young
Nucula proxima Say Ervilia concentrica Gould

Arca incongrua Say Labiosa canaliculata Say

Ostrea virginica Gmel.

Sir Charles Lyell' visited several localities along the coast of

*Travels in North America.
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Georgia. He notes finding the tooth of a Mylodon and the grinder
of a mastodon at Heyners Bridge, 12 miles south of Savannah; he
also mentions finding remains of Megatherium in the old Brunswick
canal and on Skidaway Island. Lyell suggests that the deposits are
of fluvio-marine origin and that the bones of the mammals were
carried down by streams,

Oyster shells are found in the clay deposits west of Savannah,
in clay in the western part of Glynn County, in the clay terrace
bordering St. Marys River, and at other localities. Large bones of
mammals have been found at Whiteoak, Camden County.

The time which has elapsed since the emergence of the Satilla
plain from below sea-level has been relatively short and erosion
has as yet affected the appearance of the surface but slightly. The
plain is very flat and there are great stretches of swamp land. In
places on the plain there are low ridges of sand, probably of beach
and wind-dune origin, although some such ridges may have existed
as banks or islands previous to the emergence of the plain above sea-
level. The clay flats probably represent the sites of old marshes and
shallow estuaries and straits.

If the coast region were uplifted 15 or 20 feet above its present
elevation, a plain now submerged beneath the ocean waters would
appear as an emerged terrace lying east of and parallel to the Satilla
terrace, and separated from it by an escarpment. This plain would
be analogous to the Satilla plain in all its essential features.

LOCAL DETAILS

Observations have been made at the following localities:

Savannah, Chatham County.—A thick deposit of fine-grained,
plastic clay occurs near the Seaboard Air Line Railway, three miles
west of Savannah. It is at a lower elevation than the land both to
the east and west, and has the appearance of havmm been deposited
in an ancient marsh or lagoon. The clay rests upon red sand and
clay of an entirely different lithologic appearance, the age of which
is problematical.

At a point one and one-half miles west of this locality, and near
the railroad, the clay, as determined by an auger boring, reaches a
thickness of nine feet and is underlain by three feet of coarse gravel
and sand. The clay is fine-grained, plastic, and contains small lime
nodules and fragments of oyster shells,

In a railroad cut seven and one-half miles west of Savannah is a
yellowish, stiff, fine-grained clay containing oyster shells. The cut
is three feet deep and affords only a poor exposure.
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Near Pooler a clay deposit, which is being used in the manufae-
ture of brick, contains oyster shells; buried tree stumps are also re-
ported. The oyster appears to be Osirea virginica, a species at
present inhabiting Atlantic Coast waters. The clay lies in swampy,
wet tracts and is three to eight feet thick.

At Wheat Hill on the Seaboard Air Line Railway, five miles north
of Savannah, 10 feet of bluish, sticky mud containing oyster shells
was found by boring.

At the Isle of Hope a bluff eight feet high exposes brownish sand
resembling burned sugar; the sand shows crossbedding, is slightly
indurated, and contains a few scattered shells.

A large part of the city of Savannah is built on a high, Pleisto-
cene sand bluff or sand hill; surrounded on all sides by lower land.
This bluff rises about 30 or 35 feet above the level of Savannah
River. The escarpment between this sand deposit and the more
recently formed marsh or tide land is easily distinguished near the
Tybee Island station of the Central of Georgia Railway in the east-
ern part of the city.

A Dbluff on Savannah River a short distance above “The Hermit-
age” is about eight feet high and shows the following section:

Section in bluff on Savannah River,

Feet.
Satilla formation.

3. White or gray, incoherent, quartz sand . . . . . 6
2. Bluish, sandy clay, weathers reddish . . . . . }
(Unconformity.)
Age (?7)
. 1. Gray sand containing white or drab clay laminae 2

Layer No. 1 may represent a formation older than the Satilla
formation. No fossils were found. Northward from this point the
marine terrace deposits merge into the fluvio-estuarine or fluviatile
deposits of the lowest terrace bordering Savannah River.

Southward from Chatham County, through Bryan, Liberty, and
MeIntosh counties, the surface is covered largely by gray or white
sands, with subordinate areas of clays which contain oyster shells.

Crescent, McIntosh County.—A picturesque sand bluff 20 feet
high occurs at the mouth of Sapelo River near Crescent. The sand
is gray or white at the surface and yellow or brownish at depths;
it is sufficiently indurated to produce a nearly vertical cliff, and
large wave-worn boulders of the material lie along the base. The
induration is probably due to iron oxide cement and the dark color .
is in part at least due to organic matter. Only faint evidence of
stratification was noted. No fossils were discovered.
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A red, argillaccous sand of problematic age was seen along the
railroad about three miles west of Crescent.

Glynn County.~—The Satilla formation in the western part of
Glynn County is represented by clays underlying “clay flats” and
swamps. The swamp areas probably are the sites of old sounds,
marshes and drowned river courses in which chiefly muds were de-
posited. The surface of the eastern part of the county is mainly
sand.

In the bed of a small creek on the Livingston plantation, 18 miles
west of Brunswick, the Pleistocene consists of a few feet of greenish-
gray, argillaceous sand containing fragments of bones and teeth,

‘Remains of mammals’ were found in the excavations for the
Brunswick canal in 1838 and 1839, and oyster shells are found in
the clay deposits in the western part of the county. Iossil remaing
from the Pleistocene at Brunswick, obtained by dredging, have been
described on page 436.

A short distance west of Bladen and Everett City the rise from
the swampy flats of the first terrace to the sandy pine plain of the

second terrace may be easily observed without the aid of topographic
maps.

Camden County, Satilla and St. Marys Rivers.—At Whiteoak.
near the station, a few feet of clay appears just above the level of
high tide. The clay is an olive green in color, very sandy, and con-
tains white, limy concretions. Bones of vertebrates have been found.
A clay flat extends northward from Whiteoak to Bladen.

Pleistocene clay and sand deposits occur along Satilla River. On
the west side of the river at Burnt Iort is a clay flat or terrace nearly
four miles wide. The clay of this terrace is greenish in color and
stiff, and contains calcareous nodules, The surface of the flat is
10 or 15 feet above the river. The clay overlies a soft, argillaceous
limestone and an older sandy clay which are exposed in the river
bank at low tide.

At Owens Ferry farther down the river the Satilla formation ap-
pears in a bluff about eight feet high. It consists of sand and bluish,
sandy clay, becoming coarse-grained, and containing a few scattered
pebbles at the base. It overlies a fossiliferous, caleareous sand and
sandstone which are tentatively referred to the Miocene.

Over most of the southeastern part of Camden County the only
material exposed is gray or yellow, unconsolidated sand.

There are a number of low sea bluffs near St. Marys in which sand
only is exposed. Point Peter Bluff, four miles northeast of St.

1White, George, Statistics of Georgia, 1849, p. 283.
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Marys, is 10 or 12 feet high; the upper part of the bluff is com-
posed of gray, almost white, incoherent sand, and the lower part-is
brown, chocolate, or almost black, slightly indurated sand.

Miller Bluff on North River, five miles north of St. Marys, is 15
feet high at low tide and is likewise composed of fine sand. The

lower part of the bluff is brown or umber in color, and slightly in-
durated. '

A collection of fossils was made at Rose Bluff, Fla., opposite to
and four miles southwest of St. Marys. The bluff is composed en-
tirely of sand. :

Section of Rose Bluff, opposite to and four miles southwest of St.
arys.

Feet.
Satilla formation. :

3. At the top, gray or white, loose sand . . . . . . 3 or 4
7. Brownish sand, color due to organic matter and

iron; compact enough to form large tide-washed

boulders . . . . . . . .. ... ... .... 1
Greenish, sandy clay . . . . . . . . . .. ...
Brown sand contains scattered shells
Bluish, stick mud . . . . . . . . . ... .. ..
Greenish clay and sand
Friable sand, full of shells . . . . . . . . ...
Sand and greenish clay at low tide

b Lo o1 o
© N W b UL K O

The above section was made at a spring, the cnly point where
fossils were found.

A similar bluff, Reeds Bluff, about two miles above Rose Bluff,
is described by Sellards." A bed of oyster shells occurs here.

The Satilla formation is exposed at Orange and Chalk bluffs and
other localities on St. Marys River, where the deposits underly flat
terraces. The best exposures are on the Florida side of the river.

At Orange Bluff, two miles above Kings Ferry, Fla., the formation
is a stiff, greenish clay overlying a white marl unconformably. The
contact betwcen the clay and the marl (Charlton formation) is
marked by a line of well-rounded quartz pebbles, some as large as an
inch in diameter. The formation has a thickness of four to six feet
in the bluff; a few fragmentary oyster shells were noted in the clay.

Stiff clay of the Satilla formation was also noted at Chalk Bluff,
one-half mile above the preceding.

At Sawpit Landing, two miles above the ferry at Traders Hill,
Charlton County, a similar greenish clay forming a flat terrace is
exposed in a low bluff to a thickness of three feet. For a section of
this bluft see page 398.

18ellards, . II., Third Ann. Rep't., Fla. Geol. Surv., 1910, p. 127
B



GEOLOGY OF THE COASTAL PLAIN OF GEORGIA. PLATE XXIX.

A. DEPOSIT OF PURE WHITE SAND USED IN THE MANUFACTURE OF GLASS.
PROBABLY BELONGING TO THE OKEFENOKEE FORMATION, TWO
MILES NORTHEAST OF LUMBER CITY, TELFAIR COUNTY.

B. BEARDS BLUFF, ALTAMAHA RIVER, TATTNALL COUNTY, SHOWING
PROMINENT CLAY LAYER IN SATILLA FORMATION,
OVERLAIN BY LOOSE SAND.
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FLUVIATILE TERRACE DEPOSITS

The fluviatile deposits of this period form low terraces along the
larger rivers of the Coastal Plain. They consist of unconsolidated
sands, clays, and gravels which merge coastward into the marine or
fluvio-marine deposits deseribed on preceding pages.

The river terraces of the Satilla formation are comparatively flat
plains, from 10 or 15 to 40 or 50 feet above the rivers, and vary in
width from 300 or 400 yards to an original width of 8 or 10 miles.
They extend from the Fall Line southward and eventually merge
into the marine terrace plain of the same formation. The greatest
width is attained along the lower course of Savannah River, but the
river is cutting into this original terrace and forming the Recent al-
luvium. The topographic position of the terrace is illustrated in
Plate 11, B, opposite page 40. A distinction is made between the
Satilla terrace and the Recent flood plain.

The Satilla deposits overlie Cretaceous and Tertiary formations
unconformably. They vary in elevation above sea-level from about
300 feet at the Fall Line to 20 or 30 feet where they merge into the
coastal deposits. The thickness does not generally exceed 10 or 20
feet, but a thickness of 40 feet is attained in places.

Lithologically, the deposits vary considerably on the different
rivers. On the whole they have a distinctly fluviatile or alluvial
aspect, consisting of clays, sands, and gravels, generally unconsoli-
dated, and without re@ular beddln(r The materials have been de-
rived in part from the adjacent older Coastal Plain formations, and
in part from the Piedmont Plain region to the northward. Sand
heaps, probably wind aceumulatlons were noted at a number of
places on this terrace.

The formation contains but little of paleontologlc interest. A few
mammalian bones were found at the base of the deposits on St. Marys
and Suwanee rivers; a few fragments of silicified wood have also
been observed.

Savannah Rwwer—The Satilla plain or terrace bordering the
Savannah River was originally a comparatively level plain, two to
ten miles in width, which extended entirely across the valley. Into
this plain the river has intrenched itself, meandered, and formed a
broad, flood plain swamp of Recent age. Throughout the greater
part of its course, from about 30 miles below Aungusta to Purisburg,
S. C., the river banks, exclusive of the high bluffs, expose chiefly
the flood plain alluvium of the Recent swamp, the Pleistocene allu-
vium appearing at but a- few localities.

At Augusta the deposits reach a thickness of 30 or 40 feet. They
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consist of sands, gravels, and lenticular layers of sandy and plastic
clays. The clays are used extensively in the manufacture of common
building brick. The business portion of Augusta is built upon the
plain formed by these deposits.

New Savannah Bluff, 13 miles below Augusta, affords a fine ex-
posure of the formation. The bluff reaches a maximum height of 25
feet; the lower part consists of coarse, crossbedded sand and beds of
small pebbles. A large percentage of the pebbles is composed of
feldspar; the upper eight feet is red, coarse, harsh sand which ¢on-
tains a small amount of disseminated clay, and is sufficiently compact
to form an abrupt face. At the upper end of the bluff there is a thin,
non-persistent layer of bluish-white, sandy clay. The material ex-
posed forms a level plain about one mile wide on the Georgia side of
the river,

Silver Bluff, 27 miles below Augusta, on thé Carolina side, is the
most typical Pleistocene bluff exposed on the river. It furnishes an
excellent example of a fluviatile or fluvio-estuarine deposit. The ma-
terials consist of coarse, crosshedded sands and gravels of a hetero-
genous character, overlain' by an undulating, massive, and non-lami-
nated sandy clay, and this in turn by red and yellow sands. The
pebbles are angular and occur in lenses about three feet thick. None
of the beds are indurated. The bluff reaches a height of 22 feet.
Opposite, on the Georgia side, the low silty banks of the swamp or
Recent flood plain appear.

Other exposures of the Satilla formation occur at Cohens Bluff
Landing, S. C.; Poor Robin Landing, Ga.; Parachuchla, and Puris-
burg, S. C. At Cohens Bluff, 101 miles above Savannah, a bed of
massive, light greenish clay, containing lime nodules is exposed. Its
lithologie character indicates that it has been derived in large part
from the argillaceous Eocene marls to the northward. At Para-
chuchla, 55 miles above Savannah, the bluff exposes about 15 feet of
structureless, gray, and light buff sand, underlain by two or three feet
of mottled, sandy clay. The sand forms an oval hill produced by
either wind or current action; the type of deposit is similar to that
at Beards Bluff on Altamaha River described on a subsequent page.
At Purisburg, S. C., 23 miles above Savannah, the formation appears
in a bluff about 12 feet high in which is exposed reddish, sandy clay
(color due to weathering), drab, laminated clay, crossbedded sand,
and coarse gravel resting unconformably upon Miocene strata. The
pebbles, which have a maximum diameter of six inches, indicate a
fluviatile or estuarine deposit; the coarseness of the gravel suggests
that the material was carried down during floods, or at some stage
when there were strong currents,
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Ogeechee River.—Along Ogeechee River, dposits of the Satilla
formation consisting mainly of sand form a terrace, the upper surface
 of which lies about 10 feet above the river. At Rocky Ford, Screven
County, however, clay probably belonging to this formation was
noted in a terrace which lies about eight feet above the swamp. A
conspicuous development of the sand occurs at Eden, Effingham Coun-
ty. The highest part of the sand hill west of Eden is nearly 20 feet
above the swamp.

Ocmulgee and Oconee Rivers.—The Satilla terrace along Ocmulgee
and Oconee rivers rises 10 to 20 feet above the river levels. In many
places the terrace is swampy, is subject to overflow, and has the aspect
of a Recent flood plain deposit.

Near the Fall Line, clay makes up the greater part of the deposits,
the amount of sand increasing to the southward. The general section
at the Fall Line is: '

At the surface, sandy loam grading into brownish or yellowish
clay with limonitic concretions; then bluish, plastic clay; and at the
base, sand and gravel, water-bearing.

Southward the plain is covered at many places with loose, gray
sand, and the clays occur as lenticular beds of small extent, or in
pockets in the sand. In places the clays are fine-grained, plastic, and
contain lime nodules.

Altamaha River.—Along Altamaha River the Satilla formation
presents much the same aspect as along Savannah River. The Satilla
plain originally had a maximum width of four or five miles; into
this plain the Altamaha River has entrenched itself, meandered and
formed an extensive Recent flood plain or swamp two to six feet
above low water level. The Satilla beds appear in bluffs 10 to 15 feet
high. Hillocks of wind-blown sand appear at different places over the
terrace plain.

Beards Bluff (see plate XX1X, B), in Tattnall County, 6014 miles
below the forks, affords a good example of the fluviatile phase of the
formation. The bluff is about 15 feet high and is capped by a dome
of fine, gray sand ; beneath the surface sand is an undulating layer of
bluish, sandy clay, and beneath the latter, forming the base of the
bluff, is a coarse, current-bedded sand. The surface sand seems to
have been accumulated by wind action. The clay and lower sand
were probably reworked from the Altamaha formation. Ohoopee
White Bluff, 3914 miles below the forks also presents a good section
of the Satilla formation. The section is similar to that at Beards
Bluff- except that the wind-blown surface sand does not appear. A
coarsely arenaceous clay bed, which terminates abruptly along the
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bluff, appears in the section. The materials as a whole are hetero-
genous in character and appear to have been deposited by rapid river
currents. Buckhorn, Red, and Town Bluffs expose materials, mainly
sand, referable to this formation.

Flint River.—Near the Fall Line the first terrace above the river
ig broad and swampy, and is underlain mainly by brownish and bluish
plastic clays. From Oakfield to Bainbridge the Satilla terrace forms
a narrow plain, 15 to 20 feet above the river. The terrace deposits
are exposed at a number of places. The general section is as follows:
At the surface—loose, gray sand; then undulating layers and pockets
of clay; at the base—coarse, heterogenous, crossbedded sand with
lesser amounts of gravel.

Chattahoochee River—The best development of the Satilla terrace
occurs along the Chattahoochee River. The river has cut a narrow
trench about 40 feet deep in the nearly level plain, exposing uncon-
solidated sands, clays, and gravels of the Satilla formation, resting
upon strata of Tertiary and Cretaceous ages. Conditions differ from
those on Savannah and Altamaha rivers in that there is scarcely any
swamp bordering the river, and the plain is on the whole higher above
the river level; tributary streams enter the river through narrow
trenches or gorges and not through swamps, as on Savannah and Alta-
maha rivers. '

Fine developments of the terrace may be seen at Columbus, Omaha,
Georgetown, opposite Eufaula, Ala., and at Fort Gaines. This ter-
race plain reaches a maximum width of three miles but the average
is not perhaps more than one or one and one-half miles.

Opposite Columbus the terrace material consists in part of brownish
or yellowish, structureless loam presenting somewhat the appearance
of loess. The Satilla terrace forms a level plain, approximately one
mile wide and about 50 feet above the river, on which a part of the
city of Columbus is built.

The deposits consist predominantly of sand; clay layers occur in
undulating beds of variable thickness and in pockets enclosed by sand,
and gravel beds are common at the base of the terrace deposit. The
crossbedding and the general heterogeneous character of the materials
indicate rapid changes in the conditions of deposition.

Southward from Columbusé the deposits begin to show evidence of
being derived in part from the Coastal Plain formations.

Other rivers—The deposits of this formation bordering the Ock-
lockonee, Withlacoochee, Allapaha, Suwanee, and St. Marys rivers
are composed almost entirely of gray or white sand and gravel, with
subordinate clay beds in a few places. The rivers have cut narrow
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trenches resembling canals in the sandy terrace plains of the for-
mation. The terrace plains reach a width of one-half mile or more,
though usually they are much narrower; their surfaces lie about 8
to 15 feet above the rivers. ;

Along Withlacoochee River, east of Quitman, the Satilla terrace
18 about 20 feet above the river and is about one-half mile wide. The
sand is pure white in places and might be suitable for use in the manu-
facture of bottle glass. It is usually fine at the surface but becomes
coarser with depth, often showing crosshedding at the base.

On the Allapaha, two miles east of Milltown, the terrace is well
developed and is about 15 feet above the river. The section at the
wagon bridge is as follows:

Section at wagon bridge two miles east of Milltown.
Feet.
Pleistocene.
Satilla formation.
3. Brownish or chocolate-colored sand, gray or white
over the surface of the plain . . . . . . . . .
2. Brown or yellow, coarse sana, quartz, and quartz-
ite pebbles; also contains small white pebbles of

phosphate . . . . . ... ... ... .. .. 2
{Unconformity.)

ot

Oligocene.

Alum Bluff formation.

1. Greenish, laminated, sandy eclay . . .. . . . . . ... S

This terrace forms a clay flat west of Stockton.

At Statenville, Echols County, the Satilla formation consists of
very pure, gray or white, quartz sand, in places coarse-grained. The
terrace lies about 20 feet above the river.

At Bony Bluff, nine miles southwest of Fargo, large, blackened
bones and fragments of silicified wood are found in a bed supposed
to lie at the base of the formation.

On St. Marys River from near St. George up the valley the de-
posits of the formation may be considered of fluviatile or fluvio-
estuarine origin. They form a flat sand terrace about 12 feet above
the river. At Stokes Ferry, 11 miles south of St. George, the basal
part of the formation consists of pebbly sand in which are embedded
fragments of bones and teeth, and roots of trees.

RECENT

The Recent deposits, or those formed since the close of the Pleisto-
cene or the uplift of the Satilla or latest Pleistocene terrace, and now
in the process of formation, consist ef: (1) marsh and tide-swamp
muds; (2) beach sand and dunes; (3) river flood plain deposits;
(4) interstream swamp deposits; (5) certain terrigenous deposits
semi-alluvial in character,
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The processes by which the Satilla terrace, with its accompanying
deposits, was formed are being repeated at the present time along
the coast. The Recent terrace which is thus being formed is largely
submarine. Beach sands are being laid down on the ocean front,
while the courses of the streams entering the ocean are drowned and
converted into estuaries, and muds are being deposited in the marsh
and tide-swamp land. In the absence of any accurate maps the area
of marsh and tide-swamp land along the coast may be roughly esti-
mated at 400 square miles. While observations have not been made
at a very large number of localities, the thickness of the Recent de-
posits in the area inundated by the tides probably does not exceed
six feet. The composition of the muds is indicated by the following
analysis of a sample from St. Simons Island, made by Dr. Edgar
Everhart from a sample collected by Prof. MecCallie.

Analysis of mud from St. Simon Island.

Moisture at 100° C.. . . . . . . . . .. . ... 1.62
Loss on ignition . . . . . . . . ... ... ... ... 9.94
Soda, Na, O. . . . . . . . v v v v v v it e e e e 3.05
Potash, KO0 . . . . . . ... ... 1.13
Lime, CaO . . . . . . . . . . . .« e .40
Magnesia, MgO . . . . . . . . .« .. .o o0 1.28
Alumina, ALO; . ... . . . . . . . ..o 13.67
Ferric oxide, Fe, 0, . . . . . . . . . . . . . ... ... 4.86
Titanium dioxide, TiO, . . . . . . . . . . .. .. ... 1.01
Sulphur trioxide, SO; . . . . . . . . . . . .. ... .24
Phosphorus pentoxide, PO, . . . . . . . . . . . . ... 22
Chlorine, C1 . . . . . . . . . . v v v v v v v v v v 1.77
Silica, Si0, . . . . . . . . . ... Lo £7.95

Total . . . . . . .« . ... 100.15

In places the Satilla terrace is separated from the Recent terrace
by bluffs 10 to 15 feet high, while at other localities the two merge
into each other.

The Recent alluvium along the Coastal Plain streams consists
mainly of sand, although along the lower courses of Altamaha and
Savannah rivers some clay has been deposited. Owing to the com-
paratively short period that has elapsed since the close of the Pleisto-
cene, deposits of this class are of small extent. Along some of the
streams the only Recent deposits are accumulations of sand in the
form of bars.

In the southeastern part of the Coastal Plain’ of Georgia are
numerous swamps ranging in size from one to two acres to that of the
immense tract known as Okefenokee Swamp. Peaty accumulations
or decayed plant matter with more or less silt and sand are being
formed in these swamps. In the Okefenokee Swamp peaty accumu-
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lations to the thickness of four feet are reported. Some of the swamp
areas are densely wooded and have been the roosting places of birds
for perhaps centuries, and a phosphatic muck is being slowly formed
from their dung and dead bodies.

- Sand deltas or plains of semi-alluvial character form another type
of Recent deposits. In the northern, hilly part of the Coastal Plain
erosion has been very active on account of the loose, unconsolidated
character of the formations; and at certain localities, especially where
the forests have been cut away, deep gullies have been formed. Every
torrential rain moves large quantities of sand which, on acount of
over-loading, is deposited along the beds of the small creeks, forming
so-called “sand streams,” or is spread out at the mouths of gullies
forming small subaerial deltas. The best example of this type is at
the huge gullies or “caves” west of Lumpkin, Stewart County. A
“sand stream’ is illustrated in Plate XIV, B.

SURFICIAL GRAY SANDS OF THE UPLAND

Surficial grayish or brownish, incoherent quartz sands cover large
portions of the interstream uplands of the Coastal Plain of Georgia
at elevations higher than the Pleistocene terrace plains. On account
of the sterility of the soils which these sands produce and their in-
fluence on the topography and tree growth, they attract the attention
even of persons who are not interested in problems of geology. The
sands are not everywhere of the same origin. Much of the sand is
residual and can not be referred to any one geologic period or forma-
tion. However, in places there are wind-blown accumulations, and at
rare intervals the marks of stratification can be detected. In this
report no attempt has been made to sub-divide or to map these sands
and a part of this work would, perhaps, more properly fall within the
province of a soil survey.,

The surficial gray sands are made up almost entirely of crystalline
quartz there being at no place sufficient clay to render them coherent.
A number of samples were examined microscopically. In addition
to the quartz grains, small percentages of clay, some limonite and
allied iron oxide minerals, and very small amounts of minerals com-
mon to igneous rocks such as mica, magnetite, ilmenite, feldspar, ana
rutile were detected. The clay content rarely exceeds three per cent;
the limonite cccurs as a coating over the quartz grains and gives the
sand its yellowish or brownish appearance. On the whole, the sand
is uniformly fine in texture; in samples tested from several localities
40 to 60 per cent. of each sample passed a 40-mesh sieve; the texture
of the residual sands at any particular locality depends upon the
character of the sands in the formations from which they were de-
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rived. In all of the more notable deposits the quartz grains are for
the most part subangular. In color the sands are dull gray or white
at the surface, but at varying depths becomes yellowish or some darker
shade; the darker basal sands grade downward into the underlying,
unweathered, argillaceous, sandy formations. Pebbles are not com-
mon although at a number of localities they have been observed.
They consist of small, well rounded to angular, quartz pebbles, and
small, brown or black, iron oxide nodules. Slight differences in the
character of the sands at various localities have been noted, but on
the whole they are uniform in texture, color, and composition, not-
withstanding their diversity of origin.

The surficial sands vary in thickness from a few inches to a maxi-
mum of 30 feet. The greatest thickness of what appear to be re-
sidual sands occurs at the sand-pits near Howard, Taylor County,
where the maximum is 20 or 30 feet. At other localities along the
Fall Line 10 to 25 feet of sand has been observed, but over much of
the “sand hill region, the thickness does not exceed five or six
feet. Over the Altamaha (Lafayette ¢) terrane the average depth
of the residual sands in place is probably between two and four feet,
but there are local accumulations of sands of torrential or eolian
origin reaching a thickness of 10 to 25 feet. In the western part of
the Coastal Plain, principally that part underlain by the Vicksburg
formation, the gray sands are either absent or very thin. They are
absent also in scattered smaller areas in other parts of the upland
region.

The surficial sands are present as a thin mantle over parts of the
upland region from the Fall Line on the north to the Florida State
line on the south. To the southeastward, within 50 or 75 miles of
the Atlantic Coast, they merge into the hthologlcally similar sands
which cover the Okefenokee ferrace plain. The sands are unequally
distributed over the upland and are notably absent from certain
areas. Their most conspicuous development is in the Fall Line
region, chiefly over the area underlain by Lower Cretaceous strata;
they are also well developed over the region underlain by the Alta-
maha and Alum Bluff formations in the eastern and southeastern
parts of the Coastal Plain. Upland areas, where the sands are nearly
or entirely absent, are the following: Certain areas in Burke,
Washington, Wilkinson, and Twiggs counties which are underlain
by red, ferruginous sands of the Claiborne formation; Rich Hill,
CGrawford County ; the Fort Valley plateau, and the “red lands” in
the vicinity of Grovania, Henderson, and Elko in the southern
part of Houston County; the northern part of Dooly County; in the
vieinity of Americus, and the southern part of Sumter County;
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A. CUT OF MACON, DUBLIN & SAVANNAH RAILROAD THROUGH A SAND HILL
ON EAST SIDE OF OCONEE RIVER, NEAR DUBLIN, LAURENS COUNTY.

B. EXPOSURE OF RESIDUAL. SURFICIAL SAND IN A SAND PIT NEAR
HOWARD, TAYLOR COUNTY.
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large parts of Randolph, Terrell, Dougherty, and other counties
west of Flint River; and in the southern parts of Grady, Thomas,
and Brooks counties.

The sands, notwithstanding their relatively insignificant thick-
ness, have had a very marked influence upon the topography, vege-
tation, and settlement of the country. The “sand hills” constitute
a well known type of topography in the region of the Fall Line,
and throughout that part of the area underlain by the Altamaha
(Lafayette ?) formation, popularly known as the ‘‘wire-grass” re-
gion. In the latter region the sands are most conspicuous along
the streams and particularly along those streams having general
north-south courses. It has been commonly noted by the people
living in this region that the accumulations of sands are greater on
the east or left sides of the streams. Numerous exceptions to this
may be found in the Coastal Plain region as a whole, but it is pre-
vailingly true over the “wire-grass” region. The hills perhaps
antedate the present streams and may have governed their courses in
part, the western front having acted as a barrier preventing the
streams from pushing their courses to the eastward. The most
notable examples of this type of sand hills are on the eastern side of
Ohoopee River at Reidsville; on Cannoochee River at Stillmore; on
Little Ocmulgee River two miles east of Helena and at Lumber City;
and on the north side of Satilla River north of Waycross. These hills
are well above the level of the streams and the sand is mnot to be
confused with the alluvial sands of lower levels. The vegetable
growth over the sand hills is sparse, consisting mainly of scattered
long-leaf pines and stunted oaks, and the soil is poor and unpro-
ductive.

The origin of the gray sands which form the ‘“sand hills” and
cover the higher interstream areas of the Coastal Plain has been
a perplexing problem to geologists and other investigators.

In the few references made by McGee' to these surfieial sands he
referred them to the “interfluvial phase of the Columbia.” Also
Spencer,” McCallie,’ and Veatch' have referred to them in a general
way as “Columbia sand.” Mr. R. M. Harper® has given interesting
descriptions of the sands at a number of localities, discussing them
from the standpoint of their influence upon the flora of the Coastal
Plain.

1T§§8La§f8agette formation : Twelfth Ann. Rept., U. 8. Geol. Survey, 1890-1891, pt. 1,
|9Y

2§pencer, J. W., First Ann. Rept. Progress, Georgia Geol. Survey, 1890-1891, %p 81-71,
1531\15%%%111& S W Uuderground Waters of Georgia: Georgia Geol. Survey, ull.

p

‘Clay Depos . eorgla : Georgia Geol. Surve é Bull. No. 18, 1909, p. 68.

BA Phytoge% cal Skgtch of the Altamaha Grit Reglon of Georgia Annals N. Y,
Acad. Sci.,, Vol. a.II, pt. Nov., 1906.

No.
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It is reasonably certain that much of the surficial sand is residual
from Cretaceous and Tertiary formations, and hence should not
be classed as a formation, using this word in a stratigraphic sense.
The residual sand varies from one to ten feet in thickness. At
many places on the slopes there are accummnlations of sands trans-
ported by rainwater from higher to lower levels. In some cases
the redeposited sands appear to rest unconformably upon the under-
lying strata, this relation being especially apparent where pebbles
are present at the base. Such deposits may show a thickness of
from five to fifteen feet whereas the residual sands on the tops of
the hills may not be more than two feet. Accumulations of this
nature are properly colluvial deposits. The winds may have shifted-
and redeposited the residual sands in places but there do not appear
to be many large deposits due to this cause.

The formations from which the residual, surficial sands are de-
rived are themselves composed chiefly of quartz sand with small
percentages of disseminated clay. In the process of weathering
the clay is carried away in suspension by rainfall leaving the
quartz grains and small amounts of other minerals, such as mica,
iron oxides, etc. Wherever the formations underlying the surface
are very calcareous, argillaceous, or ferruginous, the gray surficial
sands are absent.

In addition to the residual and colluvial deposits, there are gray
or browish, incoherent sand deposits 10 to 30 feet thick, which
lie in belts one-half mile to two miles wide, paralleling certain
rivers and creeks; these accumulations appear to be at higher eleva-
tions than the fluviatile terrace deposits of the Okefenokee forma-
tion. Locally, they exhibit faint stratification lines and in places
seem to be sharply separated from-the underlying older formations.
These facts, together with their peculiar distribution and relatively
great thickness are evidence of their non-residual character. Their
high elevation precludes the possibility of their having been deposited
by existing streams. It is suggested that they may have been
heaped up as the result of combined wave and wind action along
the shores of early Pleistocene estuaries, or they may have been
deposited as alluvium by the rivers occupying the valleys in early
Pleistocene time. This type of surficial sand is typically developed
along Cannoochee, Ohoopee, Little Ocmulgee and Satilla rivers, and
appears along other streams throughout the Altamaha upland or
“Wiregrass country.”

One well known sand deposit,—the sand hills on the east side
of Flint River at Albany,—clearly owes its present form to wind
deposition, whatever may have been the primat#y origin of the sand.
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There is some evidence of a sand-coverd, Pleistocene terrace plain
higher and older than the Okefenokee plain and perhaps similar in
origin, although as yet sufficient proof of its existence has not been
obtained to warrant positive statements. Such a plain, if it exists, in-
cludes a part of the gray surficial sands here treated under the head
of upland sands. (See pp. 424-425.) .

LOCAL DETAILS

The more important localities where the surficial sands are de-
veloped, are mentioned below, and the topographic positions, litho-
logic characters, and probable origins of the deposits are indicated.

Fall Line localities.—FExtending southward 10 to 20 miles from
the southern border of the Piedmont Plain is a belt of land over
much of which gray or brownish, incoherent quartz sands form a
surficial covering. In a classification of the Coastal Plain from the
agricultural standpoint Loughridge' has described this region as the
“Fall Line sand hills.” In extent the ‘“‘sand hills” were said to
reach across the State from Augusta to Columbus, covering an area of
about 2,950 square miles. The surficial sands over this area are be-
lieved to be residual, except along the terraces bordering the rivers,
where fluviatile sand deposits of Pleistocene age have been deposited.

Near Hampton Terrace Hotel on the South Carolina side of Sa-
vannah River opposite Augusta, the surficial sands are gray or
brownish, and mantle the upland plain at an elevation of 225
feet or more above the river; in one exposure, at the base of the
gray sand water-worn, quartz pebbles having a diameter of two
or three inches, were observed.. These pebbles are unmistakably
in the surficial sand and suggest an unconformity with the underlying
strata. The sand here overlies red, highly ferruginous sand of
Eocene age. The gray sands are also exposed on the Georgia side
west of Augusta, at Monte Sano, at which place also a few pebbles
were noted. The sands also mantle the hills and ridges westward
from Augusta. Notable thin coverings of grayish or brownish quartz
sands, probably residual, occur in the vicinity of Grovetown, Co-
lumbia County, and are also well developed over the hill tops and
slopes southward from this place to Iephzibah, Richmond County.
They attain a thickness of only a few feet. In this region the
sands are underlain principally by Eocene strata.

At Keysville, in the northwestern corner of Burke County, the
surficial sands reach a thickness of 10 to 18 feet and do not seem to
be in any way connected with the drainage of the country. The

Loughridge, R. H., Cotton Production: Tenth Census, Vol. 8, p. 38.
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sands are in general yellow or brownish, and, when moist, resemble
oak sawdust; but in places at the surface they have been leached
almost pure white. They consist almost entirely of subangular
quartz, but microscopic examination reveals a few.rounded grains
of opalescent silica; limonite forms a coating over the quartz
graing; there is some organic matter at the surface to which the
characteristic dull gray appearance is due. No trace of stratifica-
tion appears in any of the exposures. About two miles east of the
town there is in these sands a circular depression which probably
resulted from the irregular heaping up of the sands by wind action.
The surficial sands overlie red, argillaceous sands of Eocene age.

About 10 feet of brownish, incoherent sand overlies the Cretaceous
strata in the railroad cut at Carrs Station, Hancock County, and
similar sands appear at other localities in the southern part of the
‘same county.

In a cut of the Central of Georgia Railway, about three miles west
of Griswoldville, Jones County, 10 to 15 feet of loose, surficial sand
overlies red Eocene sand from which it does not seem to be sharply
separated. Although so great a thickness of sands of the residual
class is not common, the nearly pure character of the underlying
Eocene sands at this locality renders this explanation of the origin
of the deposit the most probable one.

The gray, pebbly sands appear as a thin covering over the high
level upland west of Macon, lying about 200 feet above Ocmulgee
River. They appear to be residual from the underlying pebbly
formation. The gray sands and gravels are mined at a small pit
three miles west of Macon near the Columbus road.

The gray sands are well developed southeast of Roberta, Craw-
ford County. They do not appear at all on Rich Hill, which is
capped by Eocene strata, and which is probably the highest point in
the Coastal Plain; over the adjacent Lower Cretaceous area to the
southward they form a thick mantle covering a belt a few miles
wide. In this region the sands are gray at the surface, and light yel-
low at depths, and are composed almost entirely of quartz. The thick-
ness averages four to six feet but locally reaches 10 to 15 feet. At
many places in this region the surface is dotted with numerous
small, oval hillocks of sand, 8 or 10 inches high, thrown up by a
burrowing pouched gopher, locally known as a “salamander.” This
small rodent is common elsewhere in the sand hills of the Coastal
Plain. To the southward of this region in the Fort Valley area the
surficial sands appear to be entirely absent.

The best known development of the surficial sands occur on the
high plain stretching from three miles east of Butler, Taylor County,
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westward to Geneva, Talbot County, in the region traversed by the
Central of Georgia Railway. This plain reaches an elevation of
650 feet or more above sea-level. The sands are being excavated for.
commercial purposes at Howard and Junction City.

Near Butler the sands are only five or six feet thick. They ex-
tend northward from Butler to the border of the Piedmont area.

At Howard, near the pits of the J. M. Brown Sand Company,
the sands attain a probable maximum thickness of over 30 feet. Thirty
feet of sands appear in the pits near the railroad, one mile west of
Howard. They are entirely unconsolidated and show but little evi-
dence of stratification. At the surface they are gray or light buff
in color but in places at depths are slightly darker. These sands
overlie Lower Cretaceous strata apparently filling old erosion hol-
lows; although there are these local indications of unconformity it
is believed that the sands are residual from the underlying Creta-
ceous strata, but in places have been shifted into ravines by winds
and torrents. .

Section wn pit of J. M. Brown Sand Company at Howard.

Surficial sand.
5. At the surface—fine-grained, gray or brownish
sand . . .. . L L e s e e e e e e
Light yellow sand . . .. .. .. ... ...
Almost white sand, showing some evidence of
water stratification . . . . . . .. .. .. } :

25

Ferruginous sand containing a very small per-
centageof clay . . . . . . .. .. ... ..
White sand . . . .. ... . ... ... ...

I A

Miecroscopic examination of a sample of the surficial gray sand
from this locality revealed chiefly subangular quartz grains with
slight amounts of mica in fine flakes, some decomposed feldspar at-
tached to quartz grains, minute particles of black sand, and a small
amount of iron oxide which forms a coating over the quartz grains;
the clay content does not exceed one or two per cent.

"~ Near Junction City, Talbot County, the sands reach a thickness of

20 feet; in color they are light bluff or dull gray; as at Howard, they

are composed, of subangular quartz with minor amounts of clay,

iron oxide, mica, and black sand; they are generally fine in texture .
but a few rounded quartz pebbles about the size of buckshot were

observed in places. The deposits are wholly unconsolidated and re-

veal no stratification.

Similar sands are present in the region to the southward of the
above mentioned places and overlie the Upper Cretaceous and lower
Eocene beds. Over a large part of the limestone region of south-
western Georgia they appear to be absent, the soils consisting of
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red, argillaceous sands residual from the Eocene and Oligocene
formations; they have been noted in a few places, however, as in
the region east of Americus, Sumter County; north of Shellman,
Randolph County; over a large part of Lee County; in the western
part of Baker County; and in Miller County.

Large accumulations of sand appear in the form of dunes 30 or
40 feet high on the east side of Flint River at Albany; the maximym
elevations of their summits above the river isabout 100 feet. Among
the dunes are undrained depressions probably due in part to the col- |
lapse of solution caverns in the underlying Vicksburg limestone,
and in part to the irregular heaping up of the sand by wind. The
sands are gray or light buff in color and are composed entirely of
subangular quartz grains; in composition and appearance they re-
semble the gray sands of the Iall Line region. Small, angular
and flat flint chips are scattered through the sands; since these
fragments show no evidence of having been water-worn in transpor-
tation they are believed to be the chippings left by Indians in the
manufacture of arrows, hatchets; ete. Similar flint chips have been
observed at Dublin in sand described on a following page. The
sands were probably accumulated during the early Pleistocene period.

“Wire-grass” sand hills.—Grayish and brownish sands are present

a surficial covering over nearly the whole of the “wire-grass” up-
land east of Flint River. Generally they form only a thin residuay
covering over the mottled, argillaceous sands and clays of the Alta-
maha (Lafayette ?) formatlon The thickness of the sand averages
two to four feet, but at a number of localities there are accumula-
* tions reaching 10 to 25 feet. A few of the more conspicuous lo-
calities are mentioned below:

In the southeastern part of Burke County, and also in Screven
County, are heavy beds of surficial gray sand of probable residual
origin lying between Briar Creek and Savannah River. The sands
reach a thickness of from 3 to 10 feet and overlie, alike, the Barnwell
sand of the Claiborne group and the Altamaha (Lafayette %) forma-
tion. They lie on the divide between the two streams at elevations
of 125 to 150 feet above Savannah River.

On the east side of Oconee River, opposite Dublin in Laurens
County, is a conspicuous accumulation of sand lying about 100 feet
above the river and reaching a maximum thickness of 20 feet. See
plate XXX, opposite page 448. The sands are gray to light buff in
color. Near the surface they are rather fine, incoherent, and
structureless, but with depth become slightly coarser and near the
base exhibit current bedding. Between this sand accumulation and
the river there are gray sands of terrace origin which are certainly of
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Pleistocene age and referable to the Okefenokee formation. Quartz
pebbles were noted in the upland gray sands south and southwest
of Dublin. . :

A fine exposure of sand appears in a cut of the Seaboard Air
Line Railway two miles east of Helena, Telfair County, on the east
side of Little Ocmulgee River. The sand bed reaches a thickness of
25 feet; it is gray or light buff in color, becoming coarser and almost
white at the bottom of the cut; very coarse sand and a few pebbles
were noted near the contact with the underlying formation. The
~ sand hill reaches a height of 75 feet above the river and extends
southward to the junction with the Ocmulgee at Lumber City. On
the ‘west side of the river only a thin coating of the gray sand is
present.

The gray sands are well developed in the region traversed by
Cannoochee River and its tributaries. A notable deposit occurs on
the east side of Cannoochee River five miles northeast of Stillmore,
Emanuel County, where it is well exposed in a cut of the Georgia and
Florida Railway. The sands reach a thickness of 15 feet; are gray,
yellow, or light buff in color, and have the characteristics of similar
aceumulations at other localities. Wavy lines one-eighth of an inch
thick or less, of ferruginous, darker colored sand, present the only
evidence of stratification. At one point in the cut a high per-
centage of iron oxide was observed, rendering the sands yellow or
orange in- color; a few thin, limonitic crusts were noted. This de-
posit is well above the river and is certainly not a Recent flood-
plain' accumulation. On the west side of the river there is only a
very thin film of sand over the Altamaha (Lafayette ?) formation.

Similar deposits occur along the Georgia and Florida Railway
on the north side of Ohoopee River, six miles southeast of Stillmore;
on the north side of Pendletons Creek; and near Normantown.

Near Reidsville, on the east side of Ohoopee River in Tattnall
County, is a heavy sand bed covering a belt two to three miles wide.
The sands are white at the surface in places and in a photograph
produce the effect of snow. The deposit lies well above the river
and ‘apparently is not of river terrace origin. However, gray sands,
locally termed ‘“sand hammocks” which are probably of Pleistocene
terrace origin, occur at lower levels along the river.

There is an extraordinary development of sand on the east and
north side of Satilla River, and its tributary, Seventeen Mile Creek,
extending from western Pierce County opposite Waycross, to Doug-
las, Coffee County. This deposit consists of gray, yellowish or
brownish, incoherent quartz sands free from pebbles and clay, and
for the most part structureless or showing only very faint structure.
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In places the sands reach a thickness of 20 or 30 feet or more. The
altitude of the sand hills above Satilla River is about 50 feet, or
about the same as the general upland level of the same region. The
sands lie at a higher elevation than the sands of the Okefenokee ter-
race plain east of Waycross, and because of their higher elevation
are supposed to be older than that formation. In places in this belt
there are in the sands roughly circular, shallow depressions which
during rainy seasons, hold water and form sand hill ponds. It is
not known whether these sands are of beach and wind-dune origin
along the shore of a Pleistocene estuary or whether they were de-
posited as alluvium. It is certain, however, that they owe their pres-
ent form in part to wind action.

Considerable accumulations of surficial sand cover the high pla-
teau on the east side of Flint River from near Faceville, Decatur
County, southward to River Junction, Fla. The sands are buff or
dirty gray in color, due to iron oxide and to a small amount of or-
ganic matter from growing vegetation. They are loose in texture
and resemble the surficial sands of the Fall Line region and else-
where. A sample from near the 255th mile-post on the Atlantic
Coast Line Railway between Recovery and River Junection was ex-
amined microscopically. It was found to consist chiefly of fine, sub-
angular quartz with a small percentage of well rounded, or spherical
grains, and a very small percentage of clay.
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