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INTRODUCTION

by

Perry B. Wigley

The three papers presented in part A of this
volume mark the beginning of revisions to and
systemization of the stratigraphy of the Georgia
Piedmont, Blue Ridge and Coastal Plain. This
volume also is published as part of the Committee
on Stratigraphic Units of North America (COSUNA)
revision of the stratigraphic nomenclature of North
America.

Part A consists of three papers which provide
interpretations regarding the stratigraphy of
selected areas in the Blue Ridge and Piedmont of
Georgia and adjacent parts of Alabama. Two
features which are especially significant about all
three of these reports are: (1) they present
stratigraphic interpretations in structually complex
areas where multiple deformation plays an
important role in the orientation of stratigraphic
sequences; and (2) there is movement away from
the old “belt” concept first introduced in Georgia
by G.W. Crickmay in 1952. In other words, some of
the authors in this edition propose that prior
stratigraphic interpretations were based on the
assumption that only a single major folding event
had affected the rocks. If the rocks were multiply
deformed in these areas, then the previously
proposed stratigraphic sequences could be easily
inverted. Also, other authors have presented new
stratigraphic interpretations regarding the old
“belt” terminology by suggesting that lithologic
units are traceable across “belt” boundaries,
thereby implying that the “belt” concept is
essentially unworkable.

The paper by Sears, Cook, Gilbert, Carrington
and Schamel deals with the stratigraphy and
structure of the Pine Mountain window in Georgia
and Alabama. This is a structurally complex area
where interpretations of stratigraphy are
complicated by the presence of two vertically
stacked nappes. Their interpretation differs from
earlier works in that they have recognized that

there are inverted sections on the lower limbs of
the nappes and that there has been considerable
confusion differentiating between the Grenville
“basement” and the Pine Mountain Group. Further
complications include facies variations and other
structural complications.

Higgins and Atkins have contributed significantly
to Piedmont geology by the recognition of a
mappable stratigraphy southeast of the Brevard
Zone. Within eugeosynclinal flysch-like rocks
which range in thickness from 6;000 m (20,000 ft ) to
possibly as much as 18,000 m (60,000 ft.), they have
named and mapped the Atlanta Group which they
subdivided into 12 formations and 3 members. This
stratigraphy was developed in terrane where 5 fold
generations and a high grade of regional
metamorphism occur. Further complications
include deep weathering of the rocks , which
requires that the interpretations be made chiefly on
poor outcrops and saprolite.

Abrams and McConnell have revised the
stratigraphy of the area around the Austell-Frolona
antiform in west-central Georgia. Earlier
interpretations were based on the premise that
there had been only one major folding event in the
area, but detailed field mapping has shown that at
least four major folding events have affected the
rocks and that present outcrop patterns were
caused by second generation folds. Thus the
Austell-Frolona area represents an antiformal
syncline. Earlier workers had interpreted the area
as an anticline, thus Abrams’ and McConnell’s
interpretations of stratigraphic relationships are
quite different from the previous concepts.

Part B will be pubiished later and will include
papers on other physiographic provinces including
the Coastal Plain.
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INTRODUCTION

The Appalachian Piedmont of the southeastern
United States is a vast terrane of multiply
metamorphosed, multiply folded, deeply weathered
igneous, metaigneous, and metasedimentary rocks.
Lack of recognizable stratigraphy that can be
mapped for any distance has generally been
considered characteristic of the Piedmont southeast
of the Brevard Zone (the so-called “Inner
Piedmont”), and most workers have simply divided
the area into “belts.”

The purpose of this paper is to describe a
mappable stratigraphy in the area around Atlanta,
Ga. (fig. 1), to establish formal names for the units,
and to briefly summarize the geology of the Atlanta
area.

THE ATLANTA GROUP

The Atlanta Group is here named from the area
around Atlanta, Ga. (fig. 1), southeast of the Brevard
Zone. The group consists of 12 formations (see fig. 1
for stratigraphic relations): the Inman Yard
Formation, the Wolf Creek Formation, the Promised
Land Formation with its Hannah Member, the
Norcross Gneiss, the Clairmont Formation, the
Senoia Formation, the Wahoo Creek Formation, the
Stonewall Formation, the Clarkston Formation with
its Fairburn and Tar Creek Members, the Big Cotton
Indian Formation, the Intrenchment Creek
Quartzite, and the Camp Creek Formation. These
units crop out in a major regional synform (fig. 1),
the Newnan-Tucker synform (Higgins and others,

1980; Atkins and Higgins, 1980), that is probably a
synformal syncline. From closure to closure, the
synform is more than 90 km (56 mi) long, and more
than 40 km (25 mi) wide at its widest point. The
synform is modified locally by several generations
of later folds (Atkins and Higgins, 1978, 1980).

The age of the Atlanta Group is not precisely
known. However, the Clairmont, Promised Land,
Wahoo Creek, and Clarkston Formations are
intruded by the Panola and (or) Stone Mountain
granites (fig. 1). Both granites have yielded
concordant zircon ages of about 325 m.y. (Higgins
and others, unpub. data), thus defining the
minimum age of much of the Atlanta Group as pre-
Late Mississippian (Harland and others, 1964). On
the basis of regional relations and a 1,100 m.y. or
older radiometric age of zircon from the Lanier
Mountain Quartzite Member of the Snellville
Formation (discussed later), the Atlanta Group is
estimated to be younger than about 1,100 m.y. [late
Precambrian; late Proterozoic (y or z)]. The group is
tentatively assigned an age of late Proterozoic (z;
latest Precambrian) and (or) early Paleozoic. The
reasoning for this assignment is discussed in a later
section.

The stratigraphic order given in this paper (fig. 1)
depends upon the Newnan-Tucker synform being a
syncline. So far, we have not found any top and
bottom criteria to substantiate the synclinal
interpretation. If future work shows that this
structure is really a synformal anticline, our
stratigraphic sequence would be reversed.
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EXPLANATION AND STRATIGRAPHIC RELATIONS
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Inman Yard Formation

The Inman Yard Formation is here named for, and
its type section given as, Inman Yard in the
Northwest Atlanta, Ga. quadrangle (U.S. Geol.
Survey 7V2-min. topographic quadrangle, 1973),
where typical exposures are found in deep cuts on
the northern side of the railroad yard west of
Marietta Road (fig. 2). The Inman Yard consists of
porphyroblastic biotite-plagioclase gneiss,
porphyroblastic granite gneiss, and sillimanite-
muscovite schist. The biotite-plagioclase gneiss is
typically well-foliated, locally banded, and contains
large porphyroblasts of K-feldspar scattered
through the matrix. It weathers to a dark-red soil
containing large blebs of kaolinite derived from the
porphyroblasts. The granite gneiss is typically a
medium-grained, light-gray, poorly foliated biotite-
muscovite-bearing rock containing large
porphyroblasts of K-feldspar. It weathers to a
grayish-tan soil. The schist is lustrous silver-gray and
generally crinkled. It weathers to a light-grayish
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Figure 2.

6

micaceous soil. The biotite-plagioclase gneiss and
the schist are generally interlayered on a scale of
less than 1 m (3 ft), whereas the granite gneiss forms
large outcrop areas without the other rock types.

The Inman Yard Formation is apparently the
oldest unit in the Atlanta Group, and its base is not
exposed. Its contact with the overlying Norcross
Gneiss is relatively sharp and apparently
conformable. Solely on the basis of map
distribution, the Inman Yard is estimated to be
about 700 m (2,300 ft) thick; this is probably greater
than its true thickness because of isoclinal folding.
The Inman Yard has only been found on the
northwest flank of the Newnan-Tucker synform in
northwest Atlanta. It is probably partly correlative
with the Wolf Creek Formation (fig. 1). To the
northwest, the Inman Yard is in sharp contact with
button schist and phyllonite of the Brevard Zone.
Before metamorphism, the rocks of the Inman Yard
Formation were probably a flysch sequence of
graywackes and shales intruded by porphyritic
granites.
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Part of the Northwest Atlanta quadrangle, showing type section of the Inman Yard Formation.



Wolf Creek Formation

The Wolf Creek Formation is here named for
exposures along and near Wolf Creek in the
Luxomni, Ga. quadrangle (U.S. Geol. Survey 7V:-
min. topographic quadrangle, 1973; fig. 3). It
consists of thinly laminated, commonly sheared,
fine-grained amphibolite interlayered on a scale of
a centimeter to a few meters with lustrous silvery-
gray biotite-muscovite button schists. Locally, thin
layers of felsite are present. The amphibolite
weathers to thin chips of ocherous saprolite and
ultimately to orange-red to ocher-colored soil. The
schist weathers to micaceous “buttons” (Higgins,
1971, p. 72) that cover the ground. Similar rocks
elsewhere have been mapped as part of the Brevard
Zone.

To the northwest, the Wolf Creek grades into
button schists and phyllonites of the Brevard Zone;
the contact is gradational and has been placed at
the last amphibolite. To the southeast, the Wolf
Creek is in gradational contact with rocks of the
Promised Land Formation; the contact has been
placed at the last appearance of button schist or
mica schist. To the southwest, the Wolf Creek is in
relatively sharp contact with the Clairmont
Formation and Norcross Gneiss (fig. 1). The Wolf
Creek is probably correlative with parts of the
Norcross Gneiss and the Inman Yard and Promised
Land Formations. On the basis of map distribution,
the Wolf Creek is determined to be approximately
1,200 m (3,940 ft) thick.

Before metamorphism, the Wolf Creek Formation
was probably a sequence of interbedded shales and
basaltic tuffs,

Figure 3. Part of the Luxomni quadrangle, showing type section and other typical outcrops (marked by foliation

symbols) of the Wolf Creek Formation.



Promised Land Formation

The Promised Land Formation is here named for
exposures around the small community of Promised
Land (name not shown on quadrangle map) at the
intersection of Rock Bridge Road and Georgia
Highway 124, approximately 1 km (0.6 mi) east of
the Yellow River in the Snellville, Ga. quadrangle
(U.S. Geol. Survey 7v2-min. topographic quadrangle,
1972; fig. 4). Typical exposures are found in
roadcuts on both sides of Highway 124 where it
crosses the Yellow River. The Promised Land
consists of massive to thinly layered, medium-
grained, gray, banded biotite-granite gneiss
interlayered on a centimeter-to-meter scale with
fine-grained, dark-green to greenish-black, blocky
hornblende-plagioclase amphibolite. The granite
gneiss weathers to a pink clayey saprolite, and the
amphibolite, to a blocky ocherous saprolite.
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A thin unit of quartzite and muscovite-quartz
schist at the top of the Promised Land Formation is
here named the Hannah Member for good
exposures where the powerline crosses the first
road running southwest from just northwest of
Hannah Cemetery (Snellville, Ga., U.S. Geol. Survey
7¥-min. topographic quadrangle; fig 5). Good
outcrops of the Hannah are found along the
powerline for several hundred meters on each side
of the road. The Hannah is composed almost
entirely of muscovite and quartz in varying
proportions along strike. Fresh outcrops are nearly
white. It weathers to a sandy micaceous soil. The
Hannah is never more than 3 m (9.8 ft) thick.

The contact of the Promised Land Formation with
the Wolf Creek Formation appears gradational. The
contact of the Promised Land with the Clairmont
Formation is sharp, especially where the Hannah

"A 3304 5

Part of the Snellville quadrangle, showing type locality of the Promised Land Formation and type section. The

arrow marked N points to type locality of the Norris Lake Schist Member of the Snellville Formation.
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Figure 5.  Part of the Snellville quadrangle, showing type locality of the Hannah Member of the Promised Land

Formation.

Member is present (fig. 1), and is probably
conformable. The contact of the Promised Land
with the Lithonia Gneiss is sharp, but is probably a
tectonic contact. On the basis of map distribution,
the Promised Land Formation is determined to be
400-1,500 m (1,312-4,921 ft) thick.

The Promised Land originally may have been a
sequence of interbedded mafic and felsic volcanic
and (or) volcaniclastic rocks. Alternatively, it may
have been mafic volcanic and (or) volcaniclastic
rocks that were intruded by felsic rocks. Because of
the fine scale of the interlayering, the first
alternative seems more likely.

Norcross Gneiss

The Norcross Gneiss is here named for exposures
in and around the city of Norcross, in the Norcross,
Ga. quadrangle (U.S. Geol. Survey 7%-min.
topographic quadrangle, 1973). Typical exposures
are found in the industrial parks on both sides of
Jimmy Carter Boulevard just southeast of Interstate
85 (fig. 6). The Norcross is a light-gray epidote-

biotite-muscovite-plagioclase gneiss that is fairly
well foliated. Locally, the gneiss contains
amphibolite, but invariably in distinct pods and (or)
lenses in contrast to the beds of amphibolites in the
Clairmont Formation. The Norcross Gneiss weathers
to grayish-white rounded boulders and finally to an
orangish-pink clayey saprolite and soil. The contact
between the Norcross and the overlying Clairmont
Formation is gradational over a few tens of meters
and is apparently conformable. The Norcross is
probably correlative with parts of the Wolf Creek
and Promised Land Formations (fig. 1). On the basis
of map distribution, the Norcross appears to be
about 2,000 m (6,560 ft) thick, but the fact that it is
everywhere nearly flat lying suggests that this
apparent thickness is far greater than the real
thickness.

No solid evidence has been found to indicate
whether the Norcross is an ortho- or paragneiss. Its
homogeneity would suggest an igneous parentage
and its long linear outcrop belt would suggest a
sedimentary parentage. It may have been a
volcaniclastic rock.
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Part of the Norcross quadrangle, showing the town of Norcross (type locality) and other

typical outcrops marked by foliation symbols or simply labeled “numerous outcrops.”

Clairmont Formation

The Clairmont Formation is here named for fresh
exposures around the intersection of Clairmont
Road and Interstate 85 in the Northeast Atlanta, Ga.
quadrangle (U.S. Geol. Survey 7%-min. topographic
quadrangle; fig. 7). Typically, the Clairmont is a
well-foliated, medium-grained biotite-plagioclase
gneiss intimately interlayered with fine- to medium-
grained hornblende-plagioclase amphibolite (fig. 8).

10

Locally, the gneiss is porphyroblastic. The gneiss
generally has thin bluish-gray bands alternating with
whitish-gray bands and with amphibolite. The
layering is on the order of a few centimeters and is
commonly very contorted. Epidote and garnet are
locally present as accessory minerals in the gneiss.
Locally, amphibolite makes up entire outcrop areas
with little or no biotite gneiss present. Some areas
have only sparse amphibolite and consist of thinly
banded gneiss. The intimate interlayering of



; ¥
SOALE | 24000

e t==H Bt ' = - S .
WRERSEINE ConTous NTERVAL |0 FEE = Am' M

-

i
Wy ==X v—::—,!' +

g v
o4 R TR

Figure 7, Part of the Northeast Atlanta quadrangle, showing type locality of the Clairmont Formation, Arrow points to
the exposed contact between the Clairmont and Wahoo Creek Formations behind Parkwood Hospital.
Structure symbols and X’s mark good Clairmont exposures. @ marks a good exposure of the Wahoo Creek.

Figure 8. Typical contorted gneiss and amphibolite of the Clairmont Formation in a roadcut beside the northeast-bound
lanes of Interstate 85, about 0.3 km (0.25 mi) southeast of Clairmont Road.
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amphibolite with gneiss is in contrast with the
Norcross Gneiss in which the amphibolite forms
discrete pods and lenses.

Even in saprolite outcrops, the distinctive finely
banded character of the Clairmont is preserved. On
further weathering, the Clairmont forms a dark-red
soil containing ocherous bands derived from
amphibolite.

The contact between the Clairmont and the
underlying Norcross appears to be conformable and
gradational over a few tens of meters (about 100 ft).
The contacts between the Clairmont and the Wolf
Creek, Promised Land, and Senoia Formations are
relatively sharp and probably conformable. The

Figure 9.

The contact between the Clairmont
and Wahoo Creek Formations exposed
behind Parkwood Hospital (see fig. 7).
' The contact appears gradational over
. about T m (3 ft). Arrow W points to typical
{ light-colored slabby gneiss of the Wahoo
i Creek Formation; arrow C points to
‘l typical gneiss of the Clairmont Formation.
" Largely hidden by weeds in this
photograph, the contact interval consists
of an interlayering of the two rock types.

contact between the Clairmont and the overlying
Wahoo Creek Formation is gradational over less
than a meter (3 ft) and can be seen in an outcrop
behind Parkwood Hospital in the Northeast Atlanta,
Ga. quadrangle (U.S. Geol. Survey 7V2-min.
topographic quadrangle, 1973; figs. 7 and 9). The
Clairmont Formation appears to be correlative with
part of the Senoia Formation (fig.1).

On the basis of map distribution, the Clairmont
appears to be 500-1,500 m (1,640-4,920 ft) thick. Its
original thickness is probably less.

Before metamorphism, the Clairmont was
probably a sequence of graywacke and pelitic
graywacke intimately interbedded with mafic
volcaniclastic rocks.




Senoia Formation

The Senoia Formation is here named for outcrops
in and around the city of Senoia, in the Senoia, Ga.
quadrangle (U.S. Geol. Survey 7%2-min. topographic
quadrangle, 1965). The type section is designated as
the exposures along the first road running west
from Georgia Highway 85 southwest of Keg Creek
(fig. 10). Other good exposures are found along the
road between Gary Summers Road and Mclntosh
Trail northwest of Senoia (fig. 10). The Senoia
consists of garnet-biotite-muscovite schist intimately
interlayered with fine-grained hornblende-

plagioclase amphibolite on a scale of 1-3 m (3-10 ft).
Thin layers of spessartine quartzite are locally
present near the contact with the overlying Wahoo
Creek Formation.

Biotite gneiss is also present in the upper part of
the Senoia, especially east of the city of Senoia, and
sillimanite is more common in the upper part of the
formation than toward the base. The schist weathers
to a purple-pink micaceous saprolite, the
amphibolite to a blocky ocherous saprolite, and the
spessartine quartzite to a hard, black blocky
saprolite.

Figure 10. Part of the Senoia quadrangle, showing type section of the Senoia Formation and location of other good

exposures.
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The Senoia is probably correlatve with most of
the Clairmont Formation (fig. 1). Its lower contact
has not yet been mapped. Its upper contact with
the Wahoo Creek Formation is relatively sharp and
probably conformable. It could represent simply a
thickening of the purple-pink weathering schist and
amphibolite in the lower part of the Wahoo Creek
Formation. Because the lower contact has not yet
been mapped, the thickness is unknown. Before
metamorphism, the Senoia was probably a
sequence of interbedded shales, marine mafic
volcaniclastic rocks, and local thin beds of
manganiferous sandstones.

Wahoo Creek Formation

The Wahoo Creek Formation is here named for
good exposures along Wahoo Creek in Newnan
North, Ga. quadrangle (U.S. Geol. Survey 7%-min.
topographic quadrangle, 1973; figs. 11 and 1). The
Wahoo Creek is one of the most distinctive units of
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the Atlanta Group and has been mapped
completely around the Newnan-Tucker synform
(fig.1). It is generally a nearly white, fine- to
medium-grained muscovite-plagioclase-quartz
gneiss that is distinctively slabby (fig. 12). Locally,
the gneiss has porphyroblasts of K-feldspar and has
pitted weathering surfaces. In addition to the light-
colored gneiss, the Wahoo Creek has minor
amounts of amphibolite and two other distinctive
rock types. Approximately the lower 15-30 m (50-
100 ft) of the Wahoo Creek is purple-pink
weathering schist and amphibolite. This lithology is
not present everywhere, but where present, it is a
good contact marker. Perhaps the most spectacular
lithology in the Wahoo Creek is thinly layered
epidote, calcite, and diopside-bearing gneiss
commonly called calc-silicate. The layering of this
gneiss is remarkably thin (a few centimeters to tens
of centimeters) and straight. The calc-silicates are
characteristically slabby like the light-colored
gneiss. These rocks appear to be lenses within the
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Figure 11. Part of the Newnan North quadrangle, showing type locality and other good outcrops (marked by X’s) of

the Wahoo Creek Formation.
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Figure 12. (a) Typical evenly layered, slabby gneiss of the Wahoo Creek Formation along Briarcliff Road, about 0.3 km
(0.25 mi) north of North Druid Hills Road in the Northeast Atlanta quadrangle.

(b) Close-up of part of the same outcrop to show the fine layering. Knife is 8 cm long.
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light-colored gneiss and probably account for only volcaniclastic rock. The “calc-silicate” lenses could

about 5 percent of the formation. Where deeply represent premetamorphic altered zones, or they
weathered, the Wahoo Creek forms a dark-pink could have been calciferous sediments deposited as
soil. Along most of the Wahoo Creek outcrop belt lenses in a subaqueous volcaniclastic rock.

(fig. 1) the topography is knobby, and both the

relief and elevation are greater than in the areas on Stonewall Formation

either side.
The Stonewall Formation is here named for

The lower contact of the Wahoo Creek is exposures in and around the community of
gradational over about 1 m (3 ft; see fig. 9) as Stonewall, in the Fairburn, Ga. quadrangle (U.S.
described earlier. The upper contacts with the Geol. Survey 7V2-min. topographic quadrangle,
Stonewall Formation and the Clarkston Formation 1973; fig. 13). The Stonewall consists of medium-
(fig. 1) are generally sharp and probably grained biotite gneisses and fine-grained
conformable. hornblende-plagioclase amphibolites, interlayered

in various proportions and lesser amounts of

The Wahoo Creek Formation is nearly flat lying sillimanite-biotite schists. Many of the amphibolites
through most of its outcrop belt and thus locally have small amounts of biotite, and epidote is fairly
attains an outcrop width of more than 6 km (3.7 mi), common in the gneisses. Some bodies of
Where it is steeply dipping, however, it is only amphibolite are large enough to be mapped .
about 300 m (1,000 ft) thick. We estimate that the separately. The gneisses in the Stonewall generally
real thickness is 300-800 m (1,000-2,600 ft). weather to a dark-red clayey soil, the amphibolites

to blocky ocherous saprolite, and the schists to pink

The Wahoo Creek was probably originally a felsic micaceous soils.
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Figure 13. Part of the Fairburn quadrangle, showing Stonewall, Ga., type area of the Stonewall Formation, and Fairburn,
Ga., type area of the Fairburn Member of the Clarkston Formation.

16



The contact between the Stonewall and the
underlying Wahoo Creek Formation is sharp and
probably conformable, as is the contact with the
overlying Clarkston Formation. On the basis of map
distribution, the Stonewall is probably 1,000-1,500 m
(3,281-4,921 ft) thick. The Stonewall Formation was
probably originally a sequence of interbedded
graywackes, shales, and mafic volcanic rocks.

Clarkston Formation

The Clarkston Formation is here named for the
city of Clarkston, in the Stone Mountain, Ga.
quadrangle (U.S. Geol. Survey 7%-min. topographic
quadrangle, 1973). Nearly continuous outcrops
along the Georgia Railroad and East Ponce de Leon
Avenue (Stone Mountain Highway) from Clarkston
to Mountain Industrial Boulevard (fig. 14) are
designated the type section. Typical outcrops of the
Clarkston are also found along Mountain Industrial
Boulevard north' of East Ponce de Leon Avenue (fig.
15).

J l‘ E.‘B‘_'_IT—TBZ“F‘:}, s = mmma mmm e ——————

R
ALE 124000

The Clarkston Formation is composed of purple-
pink weathering sillimanite-garnet-quartz-
plagioclase-biotite-muscovite schist and ocher-
weathering, fine-grained hornblende-plagioclase
amphibolite. The schist and amphibolite are
interlayered on a scale of 1-20 m (3-66 ft). Biotite-
plagioclase gneiss is a minor constituent of the
Clarskton. Locally, the schists of the Clarkston are
slightly graphitic.

On the northwestern limb of the Newnan-Tucker
synform, from East Point, Ga. to near Palmetto, Ga.
(fig. 1), the Clarkston Formation is divisible into two
members. The Fairburn Member (lower) is here
named for outcrops in and around the city of
Fairburn, in the Fairburn, Ga. quadrangle (U.S.
Geol. Survey 7%-min. topographic quadrangle,
1973; fig. 13). It consists almost entirely of schist that
is generally crinkled and locally contains small red
garnets. Where the garnets are present, the schist
weathers to a purple-pink saprolite; where they are
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Figure 14. Part of the Stone Mountain quadrangle, showing type section of the Clarkston Formation.
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Figure 15. Part of the Stone Mountain quadrangle, showing other good exposures (arrow) of the Clarkston Formation
mentioned in the text.

absent, it weathers to a gray saprolite. The Tar Quartzite is sharp and conformable, as is the
Creek Member (upper) of the Clarkston is here contact between the Clarkston and the Camp Creek
named for outcrops along roads around Tar Creek Formation where the Intrenchment Creek is absent.
in the Fairburn, Ga. quadrangle (U.S. Geol. Survey
7%-min. topographic quadrangle, 1973; fig. 16). It On the basis of map distribution, the Clarkston is
consists of purple-pink-weathering sillimanite- estimated to be about 800-2,500 m (2,625-8,200 ft)
garnet-quartz-plagioclase-biotite-muscovite schist thick. The Fairburn Member is probably 400-1,000 m
and ocher-weathering, fine-grained hornblende- (1,312-3,280 ft) thick, and the Tar Creek Member is
plagioclase amphibolite like the Clarkston probably 400-1,500 m (1,312-4,920 ft) thick. Like the
undivided. In the Fairburn quadrangle, the Tar Wahoo Creek Formation, the Clarkston has been
Creek Member has been intruded by both the mapped completely around the Newnan-Tucker
Union City Complex and Palmetto Granite. synform (fig. 1).

The contact of the Clarkston with the underlying The intimately interlayered schists and
Wahoo Creek Formation is generally sharp and amphibolites that constitute the bulk of the
probably conformable. The contact of the Clarkston Clarkston Formation were probably originally shales
with the overlying Big Cotton Indian Formation is and mafic volcaniclastic rocks. The biotite gneisses
gradational over about 100 m (328 ft). The contact in the formation were probably graywackes.

between the Clarkston and the Intrenchment Creek
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Formation.

Big Cotton Indian Formation

The Big Cotton Indian Formation is here named
for exposures near Big Cotton Indian Creek and its
tributaries in the Jonesboro, Ga. quadrangle (U.S.
Geol. Survey 7V2-min. topographic quadrangle,
1973; fig. 17). The Big Cotton Indian underlies a
large part of the trough area of the Newnan-Tucker
synform (fig. 1). It is composed of biotite-
plagioclase gneisses (locally porphyritic),
hornblende-plagioclase amphibolites, and smaller
amounts of biotite-muscovite schist. The gneisses
weather to a dark-red saprolite and soil, the
amphibolites to blocky ocherous saprolite and
ocherous soil, and the schist to a dark-pink
micaceous soil. North of about the area of
Soapstone Ridge, biotite gneiss is more abundant in
the formation, whereas to the south, granite
gneisses make up increasingly more of the
formation.

Part of the Fairburn quadrangle, showing type area (arrows) of the Tar Creek Member of the Clarkston

The contact of the Big Cotton Indian with the
underlying Clarkston Formation is gradational over
about 100 m (328 ft) and is locally difficult to map.
Its contact with the Camp Creek Formation is also
gradational over about the same interval.

The Big Cotton Indian Formation is estimated to
be as much as 4,000 m (13,125 ft) thick, on the basis
of map distribution. However, its true thickness is
probably much less.

Most of the biotite gneisses in the Big Cotton
Indian Formation were probably originally
graywackes, but some of the more massive bodies
may be metaplutonic rocks. The amphibolites were
probably mafic volcanic rocks, and the schists,
aluminous shales. Most of the granite gneisses in
the formation are probably metaplutonic rocks.
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Figure 17. Part of the Jonesboro quadrangle, showing type area of the Big Cotton Indian Formation. Good typical

exposures are indicated by arrows.

Intrenchment Creek Quartzite

A thin unit of spessartine quartzite and
spessartine mica schist is here named the
Intrenchment Creek Quartzite for outcrops in
excavations for the landfill beneath the powerline
just west of Intrenchment Creek in the Southeast
Atlanta, Ga. quadrangle (U.S. Geol. Survey 7V2-min.
topographic quadrangle, 1973; fig. 18). The
Intrenchment Creek is composed of about 15-30
percent spessartine garnet and 70-85 percent
quartz. Because of the manganiferous garnets, it
weathers to blocky, hard black quartzite and finally
to black sandy soil. Similar rocks elsewhere have
been called coticule rocks (Clifford, 1960; Schiller
and Taylor, 1965; Kramm, 1976; Grapes, 1978) and
gondite (Fermor, 1909). The Intrenchment Creek is
never more than about 3 m (10 ft) thick. It is
discontinuous, but where present, it is between the
Clarkston and Camp Creek Formations. An
exception to this is the thin layer of Intrenchment
Creek Quartzite east of Lakewood Heights (fig. 1).
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The origin of manganiferous quartzites and
associated manganiferous schists has been the
subject of many studies during the past 15 years (see
Grapes, 1978). Following Grapes (1978, p. 31-33), we
suggest that the spessartine quartzite and schist of
the Intrenchment Creek represent oceanic
sediments of an oxidized zone. The iron and
manganese in these rocks may have been
introduced by halmyrolytic alteration from
associated mafic volcanic rocks.

Camp Creek Formation

The Camp Creek Formation is here named for
roadcut outcrops along Fairburn-Jonesboro Road
(Georgia Highway 138) on both sides of Camp
Creek in the Riverdale, Ga. quadrangle (U.S. Geol.
Survey 7V2-min. topographic quadrangle, 1954; fig.
19). The Camp Creek consists of massive granite
gneisses interlayered with thin [less than 1 m (3 ft)],
fine-grained, dark-green hornblende-plagioclase
amphibolites. The granite gneisses weather to sandy
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Figure 19. Part of the Riverdale quadrangle, showing type area of the Camp Creek Formation.
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light-colored soils, and the amphibolites to blocky
ocherous saprolite and finally to ocherous soils.

The Camp Creek Formation is the youngest unit
of the Atlanta Group. Its contacts with all other
units except the Big Cotton Indian Formation
are relatively sharp and probably conformable. On
the basis of map distribution, the Camp Creek is
estimated to be 600-3,000 m (1,969-9,843 ft) thick.

ROCKS OUTSIDE THE ATLANTA GROUP
Lithonia Gneiss

The Lithonia Gneiss crops out over a large area
east of Atlanta, Ga. (fig. 1). The name Lithonia has
long been used for this major rock unit of the
Georgia Piedmont. Watson (1902) called it the

“Lithonia area of contorted granite gneiss.”
Crickmay (1952; Georgia Geol. Survey, 1939)
referred to it as “Granite gneiss, Lithonia type,”
believing it to be a metamorphosed granite.
Herrmann (1954) considered it a migmatite, and
called it Lithonia Gneiss. This name was formally
adopted by Higgins and Zietz (1975).

The Lithonia Gneiss is a hard, fine-to medium-
grained, light-gray to whitish-gray muscovite-
biotite-microcline-oligoclase-quartz gneiss that has
a well-defined and commonly contorted gneissic
banding. Garnetiferous layers are locally present in
the gneiss, which has a variety of accessory minerals
(Herrmann, 1954, p. 13). The large pavement
outcrops at Arabia Mountain (fig. 20) in the
Conyers, Ga. quadrangle (U.S. Geol. Survey 7V2-min.

Figure 20. Part of the Conyers quadrangle, showing Arabia Mountain, type locality of the Lithonia Gneiss. Ariow poinis
to borrow-pit outcrop of the Snellville Formation with its Lanier Mountain Quartzite and Norris Lake Schist

Members.
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topographic quadrangle, 1972; fig. 20) are here
designated the type locality. Pavement outcrops are
characteristic of the Lithonia Gneiss, but where the
unit is deeply weathered it forms light, whitish-
yellow sandy soils, that are reliable criteria for
geologic mapping.

The map pattern of the Lithonia (fig. 1) does not
conform with the structural patterns of the Atlanta
Group rocks in the Newnan-Tucker synform, and
the gneiss is not found west of the Wahoo Creek
Formation outcrop belt on the eastern limb of the
synform. Strikes of layering in the Lithonia are at
various angles to strikes of compositional layering
and foliation in rocks of the Atlanta Group at their
contact with the gneiss (Atkins, unpub. data).
Although we have not seen the contact of the
Lithonia with rocks of the Atlanta Group in outcrop,
we have seen no evidence of gradational relations.
The contact, therefore, appears to be relatively
sharp. We tentatively interpret the contact of the
Lithonia with the Atlanta Group rocks as a thrust
fault, the Lithonia being thrust over the Atlanta
Group rocks. If this interpretation is correct, the
thrust fault may mark the sole of a large nappe.
Alternative interpretations would be (1) that the
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contact of the Lithonia with the Atlanta Group rocks
is an unconformity; or (2) that the Lithonia is a
metaplutonic rock that intruded the Atlanta Group
rocks. The contact between the Lithonia and the
Snellville Formation is either an unconformity or a
thrust fault (see next section).

The age of the Lithonia is uncertain at present.
Preliminary radiometric ages of zircons from the
gneiss (Higgins and others, unpub. data) suggest an
age of about 375 m.y. for part of the gneiss, but this
age is still open to interpretation.

Interpretation of the origin of the Lithonia Gneiss
must await detailed geochemical and geochrono-
logical studies now in progress.

Snellville Formation

The Snellville Formation is here named for
exposures within the city limits of Snellville, in the
Snellville, Ga. quadrangle (U.S. Geol. Survey 7Vz-
min. topographic quadgrangle, 1973). The type
locality is designated as the large roadcut outcrops
on Lanier Mountain (fig. 21). The Snellville consists
of two members, both present on Lanier Mountain.

Figure 21. Part of the Snellville quadrangle, showing type locality of the Snellville Formation and its Lanier Mountain

Quartzite Member,



The lower member is here named the Norris Lake
Schist Member (see Herrman, 1954) for outcrops in
No Business Creek, just below the dam at Norris
Lake, in the Snellville quadrangle (fig. 4). The Norris
Lake consists of interlayered garnet-biotite-
muscovite schist, biotite-muscovite schist, thin
hornblende-plagioclase amphibolites, and minor
amounts of biotite gneiss and quartzite. Biotite
gneiss is only found near the base of the member,
where it is interlayered with amphibolite and
schists. Schist is by far the most abundant rock in
the Norris Lake. Near its upper contact with the
Lanier Mountain Quartzite Member, the Norris
Lake contains thin layers of micaceous quartzite.
The schists in the member weather to a red
micaceous saprolite, and the amphibolites to blocky
ocherous saprolite.

The upper member of the Snellville Formation is
here named the Lanier Mountain Quartzite
Member for outcrops at the formational type
locality (fig. 21) and natural outcrops along the top
of Lanier Mountain (see fig. 21 and location
description above). The Lanier Mountain ranges
from “clean” quartzite composed almost entirely of
quartz, through muscovitic quartzite, to
garnetiferous, sillimanitic, muscovitic quartzite. It
generally holds up low ridges. Where garnets are
present, as at the type locality, they are generally

flattened and smeared. Sillimanite is locally
abundant on parting planes.

Other good outcrops of the Snellville Formation
(both members) are found on Elijah Mountain, near
Klondike, in the Conyers, Ga. quadrangle (U.S.
Geol. Survey 7%:-min. topographic quadrangle,
1972), and in a large borrow pit on the west side of
Klondike Road just noth of Interstate 20 in the
Conyers quadrangle (figs. 20 and 22).

The Norris Lake Schist Member is approximately
30 m (98 ft) thick, and the Lanier Mountain
Quartzite Member is 1-3 m (3-10 ft) thick. Locally,
the two members occur separately.

The Snellville Formation overlies the Lithonia
Gneiss and the Wolf Creek, Clairmont, and Wahoo
Creek Formations (fig. 1). It is probably younger
than all units of the Atlanta Group. The lower
contact of the Snellville is locally discordant with
the underlying rocks (figs. 23 and 24), and, as stated
above, the Snellville overlies different units in
different places. Moreover, the map pattern shows
that the Snellville does not conform with the
Newnan-Tucker synform; locally, the Snellville lies
athwart the contact between the Lithonia Gneiss
and rocks of the Atlanta Group. The lower contact
of the Snellville is either a folded thrust contact, or
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Figure 22,
Elijah Mountain.
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Part of the Conyers quadrangle, showing location (arrows) of good exposures of the Snellville Formation on



Figure 23. Photograph of the unconformity or thrust contact beneath the Lanier Mountain Quartzite Member of the
Snellville Formation near Stockbridge, Ga. (see fig. 25).
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Figure 24. Part of the Stockbridge quadrangle, showing location (arrow) of the unconformity or thrust contact shown in
figure 23.
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a folded angular unconformity (Atkins, 1978; Atkins
and Higgins, 1980). The contact relations are still
under investigation.

Because the Snellville is intruded by the Stone
Mountain and Panola Granites (fig. 1), it must be
older than about 325 m.y. Detrital zircons from the
Lanier Mountain Quartzite Member have yielded
an age of about 1,700 m.y. (or possibly slightly
older), defining a maximum age for the unit.

The Norris Lake Schist Member of the Snellville
probably originally consisted of aluminous shale
and smaller amounts of mafic volcaniclastic rock.
The Lanier Mountain Quartzite Member was
sandstone and slightly pelitic sandstone.

MAFIC AND ULTRAMAFIC IGNEOUS ROCKS
Soapstone Ridge Complex

The Soapstone Ridge Complex of mafic and
ultramafic igneous rocks is here named for
Soapstone Ridge, within the city limits of Atlanta, in

the Southeast Atlanta, Ga. quadrangle (U.S. Geol.
Survey 7V2-min. topographic quadrangle, 1973; fig.
25). The complex underlies more than 40 km? (15.4
mi2), making it the largest mafic-ultramafic complex
in the Appalachians south of Maryland.

The Soapstone Ridge Complex is a multiply
folded thrust sheet, probably nowhere more than
about 200 m (656 ft) thick. This sheet has been
dissected into four main parts (fig. 1) by the South
River and its tributaries. In addition, there are many
erosional windows through the thrust sheet; only
the largest of these are shown on the geologic map.
Some of the areas of granite or granite gneiss shown
on the map may be plutons that intruded the
complex after it was thrust into place; others may
be plutonic rocks that intruded the complex before
thrusting and were transported with the sheet.
Most, however, are probably rocks of the Big
Cotton Indian Formation exposed in windows. One
important window in the northernmost segment of
the complex exposes Intrenchment Creek
Quartzite. The basal thrust fault is exposed at
several places but is best seen in steep cuts at the
truck depot on the east side of Moreland Avenue

CONTOUR INTERVAL 40 FEET

Figure 25. The Southeast Atlanta quadrangle, taken from the 1:100,000-scale Greater Atlanta region map (U.S. Geol.
Survey, 1974), showing type area of the Soapstone Ridge Complex.
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(U.S. Highway 23) just south of the South River in
the Southeast Atlanta quadrangle (fig. 26). In these
cuts, actinolite-chlorite-talc schist of the Soapstone
Ridge Complex rests in sharp contact upon gneiss
of the Big Cotton Indian Formation, Complex folds
in the gneiss are cut off by the fault, and in the
eastern end of the outcrop, a 1 m (3 ft) thick
pegmatite dike and several 30 cm (1 ft) thick quartz
veins end at the thrust contact. Extensive
excavations on the ridge immediately south of the
truck depot show several linear repetitions of the
basal units of the complex and of Atlanta Group
rocks. Some of these features are due to antiforms
being cut by the excavation surface; others are due
to imbricate thrusts (Higgins and others, 1980).

The Soapstone Ridge Complex is composed
chiefly of metamorphosed mafic and ultramafic
rocks. Almost all of these rocks have been
extensively altered, so that relict minerals such as
pyroxene and olivene are extremely rare.
Nevertheless, the complex can be roughly divided
into six major lithologic units:

(1) a thin unit (~ 6 m; ~ 20 ft) of sillimanite-quartz
blastomylonite and epidosite, that crops out
discontinuously at the base of the complex;
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(2) actinolite-chlorite-talc schist, near the base of
the complex, that is probably the result of
shearing of more massive rocks during
emplacement of the complex;

(3) a mixed unit composed of about equal amounts
of metamorphosed mafic rocks (mostly
amphibolites and metagabbros) interlayered
with fine- to medium-grained metamorphosed
ultramafic rocks (probably mostly metadunites
and metaperidotites);

(4) a mixed unit composed of fine-grained
amphibolite and actinolite-chlorite-talc schist;

(5) a unit composed entirely of fine-grained
amphibolite; and

(6) a unit of massive, medium- to very coarse-
grained metamorphosed mafic rock (probably
mostly metatroctalite; see fig. 27), the most
common rock type of the main part of the
complex on Soapstone Ridge (fig. 1).

The time of emplacement of the Soapstone Ridge
Complex is iimportant to interpretations of the
tectonic history of the Atlanta area and to
determination of the age of the Atlanta Group.
Some of the small granitic bodies that appear to
have intruded the complex after it was emplaced
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Figure 26. Part of the Southeast Atlanta quadrangle, showing location (arrow) of the large cuts in the truck depot where
the thrust fault at the base of the Soapstone Ridge Complex is exposed.



Figure 27. Typical coarse-grained metatroctolite of the Soapstone Ridge Complex. Diameter of coin is 1.8 cm.

bear a strong resemblance texturally and
mineralogically to the Stone Mountain Granite. If
such a lithologic correlation is valid, then the
complex had to be emplaced before about 325 m.y.
ago. The fact that the complex is multiply folded
and strongly metamorphosed also constitutes
evidence that it was emplaced before about 325
m.y. ago. The first generation of folds in the Atlanta
area (Buck Branch folds of Atkins and Higgins, 1978,
1980) have not been recognized in the rocks of the
complex, and, in fact, the thrust fault at the base of
the complex cuts these folds in the country rocks.
The rocks of the complex are, however, folded by
all later generations of folds. If the unconformity
beneath the Snellville Formation is really an
unconformity and not a thrust fault, and if it is
roughly correlative with the Taconic unconformity,
as we have suggested (Atkins, 1978; Atkins and
Higgins, 1978), then the complex must have been
emplaced after the early Early Ordovician (Knox
time). On the basis of these data and speculations,
we suggest that the Soapstone Ridge Complex was
emplaced by low-angle (nearly flat) thrusting in the
early Middle Ordovician, the time of slope reversal
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in the Valley and Ridge province, and also the
approximate time of emplacement of similar
complexes elsewhere in the Appalachians (Williams,
1971; Kennedy and Phillips, 1971; Upadhyay and
others, 1971; Williams and Smyth, 1973; Crowley,
1976; Morgan, 1977; Fisher and others, in press). We
further suggest that the Soapstone Ridge Complex
is the remnant of a disrupted ophiolite complex,
obducted onto the North American Continent
(Higgins and others, 1980). Whatever the origin of
the complex, if it was thrust onto the Atlanta Group
in Middle Ordovician time, it would restrict the age
of most of the Atlanta Group to pre-Middle
Ordovician.

Other metamorphosed ultramafic rocks

In addition to the large Soapstone Ridge
Complex, numerous small bodies of highly altered
ultramatic rocks are scattered throughout the
Atlanta area. These bodies may be related to the
Soapstone Ridge Complex, but are found within
different stratigraphic units and are too small and
discontinuous to warrant formal stratigraphic
names.



Other metamorphosed mafic rocks the Stone Mountain and Panola Granites, have also
intruded the Lithonia Gneiss and the Snellville

Outcrop areas within many of the formations of Formation (fig. 1). In addition, there are numerous
the Atlanta Group are made up almost entirely of smaller unnamed bodies of granite and granite
amphibolite. The largest of these amphibolite areas gneiss. Four of the major granite bodies have
have been shown separately on the geologic map already been named, but will be described here for
(fig. 1). Most of the amphibolites are hornblende - completeness. The fifth is named in this paper.

plagioclase amphibolites, and most were probably
mafic tuffs before metamorphism. These units are
also found within different stratigraphic units and  *
are too small and discontinuous to warrant formal
stratigraphic names.

Union City Complex

Granite and granite gneisses of the Union City
Complex are here.named for exposures around
Union City, in the Fairburn, Ga. quadrangle (U.S.
Geol. Survey 7V2-min. topographic quadrangle,
1973). Some of the best exposures are around
Shannon Shopping Mall at the intersection of
Georgia Highway 138 and Interstate 85 (fig. 28). The

GRANITIC PLUTONIC ROCKS

Five major bodies of granitic rock have intruded
the rocks of the Atlanta Group, and two of these,
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Figure 28. Part of the Fairburn quadrangle, showing type area (Union City) of the Union City Complex. Arrows point to
some of the best exposures, now within Union City limits.
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Union City is a complex of granites and granite
gneisses that are not separable in the field, even at
1:24,000-scale mapping. The granites range from
unfoliated to slightly foliated; most are porphyritic
muscovite-biotite granites. The granite gneisses are
mostly foliated and are generally richer in biotite
than the granites. The Union City Complex
underlies more than 63.7 km? (24.6 mi?) in Fulton
and Fayette Counties (fig. 1).

The Union City rocks intrude the Clarkston and
Camp Creek Formations and Intrenchment Creek
Quartzite of the Atlanta Group. The age of the
Union City is unknown, but is probably Paleozoic.

Ben Hill Granite

The name Ben Hill Granite has been in use for
many years. The type locality is the community of
Ben Hill, in the Ben Hill, Ga. quadrangle (U.S. Geol.
Survey 7%2-min. topographic quadrangle, 1973; fig.
29). The Ben Hill underlies more than 109.3 km?
(42.2 mi?) in Fulton County (fig. 1) and is thus of
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batholithic size. It is a coarse-grained, porphyritic,
muscovite-biotite-quartz-plagioclase-microcline
rock (Cofer, 1958). Blocky, commonly zoned,
microcline phenocrysts, locally as much as 5 cm (2
in) long, make up 20-70 percent of the rock. Large
pedestal-boulder outcrops are characteristic of the
Ben Hill. Where deeply weathered, the Ben Hill
forms a light-colored, tan-yellow soil that contains
abundant weathered microcline phenocrysts.

The Ben Hill Granite has intruded the Clarkston,
Stonewall, Wahoo Creek, and Clairmont Formations
and the Norcross Gneiss (fig. 1). Its contact with
these units is generally sharp and markedly
discordant. However, the contact zone is locally
marked by many dikes and sill-like layers of Ben Hill
Granite alternating with the altered country rocks
over about a 30 m (100 ft) interval. Numerous
xenoliths of country rock are found in the Ben Hill,
and eight large xenoliths, or more likely roof
pendants, have been mapped (fig. 1). Some of the
small xenoliths and the large roof pendants can be
identified as belonging to units of the Atlanta
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Figure 29. Part of the Ben Hill quadrangle, showing the community of Ben Hill, type locality (or area) of the Ben Hill

Granite.
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The age of the Ben Hill Granite is at present
unknown, but radiometric dating is in progress by
the U.S. Geological Survey. On the basis of
preliminary zircon ages, the Ben Hill is tentatively
assigned an age of about 325 m.y.

Palmetto Granite

The name Palmetto Granite has been used for
many years. The type locality is the small town of
Palmetto, in the Palmetto, Ga. quadrangle (U.S.
Geol. Survey 7%2-min. topographic quadrangle,
1968; fig. 30). The Palmetto is the largest granitic
batholith in the Atlanta area, underlying more than
242.4 km?2 (93.6 mi?) in Fayette, Coweta, Henry, and
Fulton Counties (fig. 1). In outcrop, the Palmetto is
almost identical with the Ben Hill Granite. It is a
coarse-grained porphyritic rock (fig. 31a) that has
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virtually the same mineralogy, outcrop character-
istics, and weathering characteristics as the Ben Hill.
Both granites are easily mappable even where
outcrop is absent, because they leave a distinctive
soil littered with pieces of feldspar phenocrysts (fig.
31b). Possibly, the Ben Hill and Palmetto Granites
are cupolas of the same batholith.

The Palmetto Granite has intruded the Norcross
Gneiss, the Senoia, Clairmont, Wahoo Creek,
Stonewall, and Clarkston Formations, the
Intrenchment Creek Quartzite, and the Camp
Creek Formation (fig. 1). The contact relations of
the northwesternmost part of the batholith,
northwest of about the Fayette-Coweta County line,
are similar to those of the Ben Hill Granite (see
above). To the east and southeast, however, the
Palmetto becomes increasingly rich in xenoliths and

Figure 30. Part of the Palmetto quadrangle, showing the town of Palmetto, type locality of the Palmetto Granite.



Figure 31a. Typical Palmetto Granite, showing large euhedral feldspars. This is identical in outcrop to Ben Hill Granite.
Diameter of coin is 1.8 cm.

Figure 31b. Distinctive soil derived from weathering of the Palmetto Granite. The numerous blocky grains are pieces of
feldspar phenocrysts. Diameter of coin is 2.1 cm.
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large areas of altered country rocks; in fact, in this
area as much as 50 percent of the exposure is of
country rocks. This has allowed us to map the
country-rock units of the Atlanta Group through
the granite with remarkable contact control (fig. 1);
we have shown the granite outcrop area with
patterns over the county-rock units. Within the
granite, schists are exceptionally rich in quartz and
sillimanite, and locally have euhedral and subhedral
feldspar porphyroblasts as much as 3 cm long (fig.
32a). This area of country rock and granite is
referred to as the Tyrone phase for the small
community of Tyrone, in the Tyrone, Ga.
quadrangle (U.S. Geol. Survey 7%-min. topographic
quadrangle, 1965; fig. 32b). Earlier workers mapped
this phase as a separate granite, the “Tyrone
Granite,” but our mapping shows that it is simply a
phase of the Palmetto. We have also separated
another phase of the Palmetto, which we call the
Shake Rag phase for the small community of Shake
Rag (Tyrone quadrangle; fig. 33.) This phase consists
of granite and country rocks that have been so
highly altered that they have as much as 60 percent
sillimanite and quartz and can be mapped as a
separate unit (fig. 1). The nearly layer-by-layer
intrusion of the Palmetto Granite into the country
rocks suggests slow, “permissive intrusion,” as do
the aureole effects.

Like the Ben Hill Granite, the age of the Palmetto
is unknown; radiometric age dating is in progress

by the U.S. Geological Survey. On the basis of
preliminary zircon ages, the Palmetto is tentatively
assigned an age of about 325 m.y.

Relationship of the Ben Hill and Palmetto Granites
to structure and to the Brevard Zone

Both the Ben Hill and the Palmetto Granites
appear to have been emplaced along axial traces of
north-to northwest-trending cross folds that fold
the Newnan-Tucker synform (fig. 1). These folds are
probably the Elijah Mountain generation (third
generation) folds of Atkins and Higgins (1978, 1980).
In addition, however, the long east-and southeast-
trending “tail” of the Palmetto curves across the
Newnan-Tucker synform.

The northwestern contacts of both granites are
with cataclastic phyllonites, mylonites, and button
schists of the Brevard Zone. Near these contacts, the
granites are sheared and foliated, and their
microcline phenocrysts are commonly augen-
shaped. Both granites have “tails” that extend
northeast along the Brevard Zone (fig. 1). These
relations could be interpreted as indicating that the
granites were emplaced during right-lateral
movement on the Brevard, the bends and “tails”’ of
the granites being due to a drag effect during
emplacement.

Figure 32a. Distinctive feldspar porphyroblasts in mica schist. Diameter of coin is 2.1 cm.
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Figure 32b. Part of the Tyrone quadrangle, showing type locality (community of Tyrone) of the Tyrone phase of the

Palmetto Granite.

Stone Mountain Granite

The Stone Mountain Granite is best known for its
type locality, Stone Mountain, a prominent
monadnock of nearly bare granite that stands
approximately 250 m (820 ft) above the surrounding
terrain (Atkins and Joyce, 1980; fig. 34). The main
body of the granite underlies more than 27.4 km?
(10.6 mi?) in Dekalb County, east of Atlanta (fig. 1).
In addition, six satellitic plutons of Stone Mountain
Granite are large enough to map, and many bodies
(including dikes and sills) are too small to map
separately.

Many petrographic and petrologic studies of the
Stone Mountain Granite have been published
(Herrmann, 1954; Grant, 1962, 1969; Wright, 1966;
Whitney and others, 1976; Whitney and Stormer,

1977; Atkins and others, 1980). The Stone Mountain
is a whitish-gray, unfoliated, fine-‘to medium-
grained, homogeneous biotite-muscovite-
microcline-oligoclase-quartz rock, that has a
hypidiomorphic-granular texture (Herrmann, 1954;
Wright, 1966; Whitney and others, 1976). The rock is
actually a quartz monzonite or adamellite, but the
name “granite” is retained because of long usage.
The Stone Mountain becomes slightly less
leucocratic (more biotitic) away from the type
locality. The granite characteristically forms
pavement outcrops; where deeply weathered, it
forms a light-tan-yellow sandy soil.

The Stone Mountain Granite has intruded the
Promised Land, Clairmont, and Snellville Formations
and the Lithonia Gneiss. Its contacts are sharp and
markedly discordant. It was probably emplaced
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Figure 33. Part of the Tyrone quadrangle, showing location of type locality of the Shake Rag phase of the Palmetto
Granite.

during the very latest phase of metamorphism and
locally has had an aureole effect on the high-grade
country rocks within a few meters (tens of feet) of
the contact (Grant, 1962; Atkins, unpub. data). The
Stone Mountain contains xenoliths that can
generally be identified with the country-rock units,
but they are mostly smaller and far less abundant
than xenoliths in the Ben Hill and Palmetto
Granites.

the whole rock data (using a decay constant of 1.42
x 10-1y-1) gives 280 + 34 m.y. Two concordant zircon
ages from the Stone Mountain (Higgins and others,
unpub. data) indicate that it is about 325 m.y. old.
The reinterpreted Rb-Sr data agr