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Figure 2.  Geologic map of the Austell-Frolona and Villa Rica antiforms.
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Within the area of this report, structure is
dominated by the Austell-Frolona antiform, a
regional structure which extends from Austell, Ga.
to Roanoke, Ala. (Medlin and Crawford, 1973).
Throughout most of its length, the Austell-Frolona
antiform is overturned to the northwest, but near its
northeastern terminus, the structure becomes
upright and plunges to the northeast (Medlin and
Crawford, 1973; Crawford and Medlin, 1973, 1974).
The Austell Gneiss lies in the nose of the antiform at
its northeastern terminus. We interpret the Austell-
Frolona to be an antiformal syncline (fig. 4), based
on evidence of multiple deformation of the area
and the gradational relationship of rocks of the New
Georgia Group into rocks of the Roosterville group.
This gradational zone is characterized by a general
decrease upward of metavolcanic lithologies and a
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Poles to foliation in the Austell Gneiss. *= pole to the plane of the poles or axis of F, fold.

corresponding thickening of the metasedimentary
sequence. This is best illustrated in exposures on
the northwestern side of the Austell-Frolona
antiform.

The Villa Rica antiform, a parasitic upwarp on the
northwestern limb of the Austell-Frolona antiform,
is coaxial and nearly coplanar with the Austell-
Frolona. It formed contemporaneously with the
larger scale Austell-Frolona and is cored by a thin
lens of felsic gneiss termed the Villa Rica Gneiss, a
body of dacitic composition. Rocks in and adjacent
to the Villa Rica antiform are included in the New
Georgia Group. These units structurally overlie and
stratigraphically underlie the rocks which core the
Austell-Frolona antiform (Roosterville group).
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Figure 4.  Cross section through the Austell-Frolona and Villa Rica antiforms.

Southeast of the Austell-Frolona antiform, the
Sandy Springs Group lies in fault contact with rocks
of the Roosterville group (fig. 2). Two reverse faults,
the Chattahoochee fault (Hurst, 1973; Medlin and
Crawford, 1973; Crawford and Medlin, 1973) and
the Blairs Bridge fault (McConnell and Abrams,
1978), have juxtaposed rocks of the Sandy Springs
Group with rocks in the Austell-Frolona antiform.
Where the massive Austell Gneiss is present,
northwestward movement was impeded, and the
Blairs Bridge fault block overrode the
Chattahoochee fault block (McConnell and
Abrams, 1978). Northeast of Austell, where the
Austell Gneiss is absent, lithologic units are not cut
out by the Blairs Bridge fault, which dies out to the
northeast.

DETAILED STRATIGRAPHY

NEW GEORGIA GROUP

New Georgia Group rocks in this area are
exposed on the northwestern flank of the Austell-
Frolona antiform in the Villa Rica antiform
(McConnell, unpublished map; and Pate, 1980).
New Georgia Group rocks are dominantly
metavolcanic and metaplutonic rocks which grade

upward (through decreasing abundance of
metavolcanic rocks) into rocks of the Roosterville
group. Rock types include amphibolite, granitic
gneiss, and metadacite, with minor biotite gneiss,
mica schist, and quartzite. Extensive linear zones of
sulfide and gold mineralization are characteristic of
the New Georgia Group rocks. In the area of this
report, we designate the upper portion of the New
Georgia Group rocks the Mud Creek Formation
(table 1).

Table 1
(arranged in stratigraphic order)

Austell Gneiss

Roosterville group

Bill Arp Formation
Andy Mountain Formation

New Georgia Group
Mud Creek Formation

Villa Rica Gneiss Member
Cedar Lake Quartzite Member




Mud Creek Formation

The type location of the Mud Creek Formation is
here named for exposures near and along Mud
Creek (fig. 5). In general, the Mud Creek Formation
is composed of amphibolite, hornblende gneiss,
biotite gneiss, mica schist, and quartzite in
decreasing order of abundance. This formation
stratigraphically underlies and grades upward into
rocks of the Roosterville group.

Locally garnetiferous, equigranular hornblende
plagioclase amphibolite and hornblende gneiss
make up the bulk of the Mud Creek Formation.
Garnet-biotite-quartz-plagioclase gneiss within the
amphibolite is discontinuous and grades along
strike into a garnet-biotite schist. The ampbhibolite is
interlayered with biotite gneiss, schist, and quartzite
within a metavolcanic sequence. Because of their
distinct characteristics, the Villa Rica Gneiss and the
Cedar Lake Quartzite have been designated as
members of the Mud Creek Formation.

The Villa Rica Gneiss is a biotite-quartz

plagioclase (An27) gneiss with accessory amounts of
muscovite and epidote. The Villa Rica Gneiss (fig. 6)
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The type locality of the Mud Creek Formation
(U.S. Geological Survey, New Georgia,
Georgia, 7.5 min. topographic quadrangle).

Figure 5.
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Figure 6. The type locality of the Villa Rica Gneiss
Member of the Mud Creek Formation (U.S.
Geological Survey, Villa Rica, Georgia, 7.5

min. topographic quadrangle).

was originally introduced as the Villa Rica granite by
Hayes (unpublished map). Hayes named the Villa
Rica granite for type exposures around the town of
Villa Rica, but he also included all uniform textured
felsic gneisses of the northwestern Georgia
Piedmont in his definition of the Villa Rica granite.
McCallie (in Yeates and others, 1896) also called
exposures of the leucocratic gneiss in and around
Villa Rica a granite. More recently Crawford (1970)
(1970) referred to the body as a granite gneiss.
Sanders (in press) has determined that the Villa Rica
Gneiss is low in potassium and has suggested that it
is chemically similar to a trondhjemite (fig. 7). We
interpret the Villa Rica Gneiss (justification
presented below) to be a felsic metavolcanic and
therefore classify it as a metadacite.

The origin of the Villa Rica Gneiss is uncertain;
however, recent field mapping and examination of
core (courtesy of Cities Service Corp., Ducktown,
Tenn.) from holes drilled near several abandoned
mines and prospects within and at the boundaries
of the Villa Rica Gneiss suggest that the Villa Rica
Gneiss is not a large independent body of
leucocratic gneiss. Although not completely
conclusive, interfingering with the surrounding
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lithologies, the general concordancy of the
contacts, and the association with other volcano-
genic lithologies and ore deposits (Abrams and
others, 1981) strongly support a volcanic origin. An
alternate and closely related hypothesis which
would reflect similar contact relationships is that the
Villa Rica Gneiss represents a hypabyssal intrusive.

A gneiss similar in texture and mineralogy to the
Villa Rica Gneiss is located to the northeast along
the northwestern flank of the Austell-Frolona
antiform. This body appears to occupy the same
structural and stratigraphic position as the Villa Rica
Gneiss and may represent a northeastern extension
of the Villa Rica. Cross folding by F3 folds is an
explanation for the separation in map view. Sanders
(personal commun. 1981) has found this gneiss to be
chemically dissimilar to the Villa Rica Gneiss. His
work has revealed higher K,0, MgO, Fe;O3 and
CaO values and lower SiO5 and NayO values than
those in the Villa Rica Gneiss. Although the
structural and stratigraphic evidence for both gneisses
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Qz-Ab-Or diagram of modes from the Villa Rica Gneiss (I.U.G.S. Classification).

is similar, work in the area is needed to determine
the exact relationships.

The type locality of the Cedar Lake Quartzite
Member (fig. 8) is named for excellent exposures at
Cedar Lake northwest of Winston. The quartzite is
interlayered with amphibolite and varies in
thickness from 1 to 4 meters. The interlayering may
reflect original deposition or perhaps infolding on a
very small scale. The Cedar Lake Quartzite is, for
the most part, continuous, but is absent in some
places along strike either due to attenuation during
folding or nondeposition.

The Cedar Lake Quartzite is an important
stratigraphic marker within the volcanic sequence.
The presence of layers and disseminated grains of
magnetite and specular hematite in the Cedar Lake
Quartzite distinguish it from other quartzites in the
area. In some areas, iron oxides constitute up to 70
percent of the coarse to microcrystalline banded
quartzite. This oxide phase grades locally into a



The type locality of the Cedar Lake Quartzite
Member of the Mud Creek Formation (U.S.
Geological Survey, Winston, Georgia, 7.5 min.
topographic quadrangle).

Figure 8.

manganiferous or garnetiferous quartzite with
garnet constituting up to 25% of the rock. The
Cedar Lake Quartzite probably represents a
metamorphosed banded iron formation, similar to
those commonly associated with volcanogenic ore
deposits (i.e., Bathhurst, Broken Hill). It formed as a
part of the volcanic cycle which produced the mafic
and felsic volcanics that now occur as amphibolites,
hornblende gneisses, and low potassium felsic
gneisses of the Mud Creek Formation.

ROOSTERVILLE GROUP

As previously defined, rocks of the Roosterville
group are dominantly metasedimentary with
associated felsic intrusives and minor interlayered
amphibolite. Rock types include:quartzite, mica
and graphitic schists, and metagraywacke. In the
area of this report, rocks of the Roosterville group
have been divided into two formations: the Andy
Mountain Formation and the Bill Arp Formation.
(table 1).

63

Andy Mountain Formation

The oldest unit of the Roosterville group in this
area is the Andy Mountain Formation which is
herein named for Andy Mountain, 1.5 mi. west of
Winston, where there are excellent exposures of
quartzite and schist within the type locality (fig. 9).
The rocks of this formation are interpreted to
stratigraphically underlie rocks of the Bill Arp
Formation. Due to refolding, they now structurally
overlie the Bill Arp and the intrusive Austell Gneiss
in this area. Rocks to the southwest in the core of
the Austell-Frolona antiform have been termed the
Frolona formation by Crawford and Medlin (1974).
Based on their description, the Frolona formation
appears to be equivalent to the Andy Mountain
Formation. Crawford and Medlin interpreted the
Austell-Frolona as an antiform which was affected
by a single fold event and placed their Frolona
formation in the core of the fold as the oldest unit,
stratigraphically underlying the Bill Arp Formation.
Based on our interpretation of stratigraphic
relationships and multiple folding within the
Austell-Frolona,we believe it represents a second
generation, overturned syncline. The Andy
Mountain Formation (our Frolona formation
equivalent) is still interpreted to be older than the
Bill Arp Formation. While all original facing criteria
have been destroyed by metamorphism and
multiple deformation, the gradational transition
from a predominantly metavolcanic sequence (New
Georgia Group) upward into a predominantly
metasedimentary sequence (Roosterville group)
supports this structural interpretation.

Rocks of the Andy Mountain Formation are
dominantly siliceous schists and quartzite with local
horizons of gneiss. The quartzite is best exposed at
Andy Mountain where the unit occurs as a clean,
sugary quartzite. Locally, along strike garnetiferous
zones are present. The unit as a whole is
discontinuous, probably due to nondeposition or
attenuation during folding.

Schist units are gradational into quartzite. They
vary from medium-grained garnet-muscovite-quartz
schist to graphitic garnet-muscovite-quartz schist.
Other accessory minerals in the schists include
chlorite, biotite, staurolite, and tourmaline. Chlorite
results from the alteration of garnet. Garnets are
poikiloblastic and commonly show evidence of
rotation. In areas where garnets are most abundant,
they stand out on the weathered surface to give the
rock a spotted appearance.



A relatively small part of the Andy Mountain
Formation is composed of an equigranular garnet-
biotite-plagioclase-quartz gneiss. The gneiss is
characterized by lenses of ptygmatically folded
quartz. Accessory minerals in the gneiss are:
hornblende, chlorite, muscovite, and calcite.

Bill Arp Formation

The Bill Arp Formation (fig. 10) was introduced
informally in 1974 by Crawford and Medlin to apply
to those rocks that structurally underlie the Austell
Gneiss and structurally overlie their Frolona
formation. The type locality of the Bill Arp
Formation is located at the community of Bill Arp,
Ga. In this report, we are formalizing the rocks
described by Crawford and Medlin (1974) as the Bill
Arp Formation, but are also expanding the unit to
include Crawford and Medlin’s Union Grove
Church schist. The Union Grove Church schist is
petrographically indistinct from the Bill Arp and we
believe that it represents an infolded slice or
possibly a roof pendant of the Bill Arp Formation
within the metaigneous Austell Gneiss.

The Bill Arp Formation consists dominantly of
interlayered mica schists and metagraywacke. Rock
types include garnet-biotite-muscovite-plagioclase-
quartz schist, muscovite schist, quartz-muscovite-
biotite schist,muscovite-biotite-quartz-plagioclase
schist and metagraywacke. The uniform, medium- to
fine-grained metagraywacke is composed of
muscovite, biotite, plagioclase, and up to 65%
quartz with minor amounts of epidote, chlorite,
hornblende and garnet. Calcareous concretions,
possible original limey lenses, occur as elongate
features parallel to the plane of foliation in the
metagraywacke. These concretions have a
concentrically zoned mineralogy with calcite and
quartz as the dominant minerals (Sanders and
others, 1979). The concretions are best observed in
exposures on Interstate 20 at Georgia Highway 5.

The Bill Arp Formation stratigraphically overlies
the rocks of the Andy Mountain Formation and was
intruded semi-concordantly by the Austell Gneiss.
Xenoliths of the Bill Arp Formation within the
Austell Gneiss are common. These are best
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The type locality of the Andy Mountain Formation (U.S. Geological Survey,
Winston, Georgia, 7.5 min. topographic quadrangle).



Austell Gneiss

observed in a roadcut located on Interstate 20, 1V Medlin and Crawford (1973) introduced the term
miles west of its junction with Georgia Highway 5. Austell Gneiss for exposures of felsic gneiss at the

Many of the xenoliths have a hornfels texture that type locality in and around the town of Austell (fig.
overprints the regional metamorphic fabric. 11). Their terminology revises an earlier description
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Figure 10.

The type locality of the Bill Arp Formation
(U.S. Geological Survey, Winston, Georgia, 7.5
min. topographic quadrangle).

Figure 11.

The type locality of the Austell
Gneiss (U.S. Geological Survey,

ological > M loons ¢
Austell, Georgia, 7.5 min,

topographic quadrangle).
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of the Austell as the Austell granite by Hayes
(unpublished map). Hayes also included all augen
gneisses of the northwestern Georgia Piedmont in
the definition of the Austell granite. Crickmay
(1952) described the Austell as a granite and used
Hayes’ terminology. Shepis (1952), in a detailed
study of the body, described it as a “granite augen
gneiss.” Less extensive work was done in the area
by Higgins (1966, 1968), Crawford and Medlin (1973,
1974) and McConnell and Abrams (1978).

Previous workers have suggested that the Austell
Gneiss is sedimentary in origin. At the time of their
work, the excellent exposures now present on
Interstate 20 had not been cut to expose xenoliths
of Bill Arp Formation with excellent contact
metamorphic textures within the Austell Gneiss. In
this report we redefine the Austell Gneiss as a

GRAPHIC REPRESENTATION OF

MODES FROM AUSTELL GNEISS SAMPLES
(DIAGRAM MODIFIED AFTER JOHANNSEN,I93I)

metaigneous body that is intrusive into the rocks of
the Roosterville group.

The Austell Gneiss varies from a medium- to
coarse-grained blastoporphyritic gneiss to an
equigranular, fine- to coarse-grained,
nonporphyritic rock (Crawford and Medlin, 1974).
Equigranular textures are more prevalent near the
margins and along the limbs of the folded gneiss
where the body has been stretched or sheared. The
Austell crops out as large pavement type outcrops
and has an outcrop area of 35 sq. mi. (Coleman and
others, 1973). It is dominantly a biotite-oligoclase-
(An 17)-quartz-microcline gneiss of quartz
monzonitic composition (fig. 12 and Crawford and
Medlin, 1974). Accessory minerals include large
euhedral to subhedral grains of allanite and sphene
as well as minor amounts of muscovite, garnet,
hornblende, calcite, epidote, chlorite, and apatite.
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Figure 12. Qz-Ab-Or diagram of modes from the Austell Gneiss (after Johannsen, 1931).

CONCLUSIONS

This report presents a stratigraphic interpretation
for a small area of the northwestern Georgia
Piedmont. Multiple fold episodes have greatly
complicated the stratigraphic relationships within

the report area. New Georgia Group rocks are
recognized to structurally overlie, but
stratigraphically underlie, rocks of the Roosterville
group. Although relative age relationships between
units remain the same, previously determined
stratigraphic sequences within the Roosterville
group (Crawford and Medlin, 1974) based on a less



complex structural interpretation (i.e., one fold
event) were fortuitous. Based on multiple folding
and stratigraphic relationships between the New
Georgia and Roosterville groups, the Austell -
Frolona antiform (Roosterville group) is now
interpreted to be a refolded, recumbent syncline;
therefore, units which now core the antiform,
previously determined by Crawford and Medlin
(1974) as the oldest units of the stratigraphic
sequence, are still interpreted as the oldest rocks of
the Roosterville group. Only with an understanding
of the structural complexities of the northern
Piedmont can detailed stratigraphies be developed;
therefore, previously determined stratigraphic
sequences based on only one major folding event
must now be re-evaluated.
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