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ABSTRACT |

This thesis examines the geology of the Scaly Mountain quadrangle in the eastern Blue Rid:ge of
southwestern North Carolina. Particular emphasis was placed on determining the structurejs, timing, and
emplacement mechanisms of the Rabun granodiorite pluton. The Scaly Mountain quadranghe was mapped
in detail (1:12,000 scale). The mapping effort included collection of structural data from 1,333 data
stations using a Brunton compass. Particular attention was paid to structural measurement;s that were
taken within the Rabun pluton, including measurements of what are interpreted to be both magmatic flow
foliations and tectonic foliations (two distinct foliations); folds, and the orientations of the :folds and other

linear structures; faults along the edge of the pluton in some areas; fractures; contacts withthe

surrounding country rock; and crosscutting dikes in the area. After the mapping was comp‘leted, the

structural data were compiled at 1:24,000 scale and analyzed to determine deformation events, average

'
!

orientations of folds and other linear structures, interrelationships of the tectonic units, and:, perhaps most
importantly for this study, different fabric relationships that will provide clues about the enf)placement
history of the Rabun granodiorite. Conclusions drawn from this study are: (1) The Scaly NiIountain
quadrangle contains three tectonic units: the Chattahoochee thrust sheet, the Dahlonega g():ld belt, and the
Shope Fork thrust sheet. (2) The rocks present in the Scaly Mountain quadrangle are: the ';I‘allulah f‘alls
Formation (graywacke-schist member), the Rabun granodiorite, the Otto Formation, the Ccf>weeta Group
(Coleman River Formation), calc-silicate rocks, amphibolites, and pegmatites. In additioni;there are

{
surficial deposits of colluvium, alluvium, and ancient landslides. (3) There are six to severfx deformation

events represented in the rocks in the Scaly Mountain quadrangle. (4) Evidence for multipile deformation
events can be seen along the trace of the Chattahoochee fault. The fault deforms the Rabun granodiorite,
truncates structures in the surrounding country rock, and is itself folded. Evidence for muitiple
deformation events can also be seen in the surrounding country rock. There is an early foliation that is
preserved in boudins. There are at least two generations of folding as well. (5) The Chattahoochee fault

postdates the Rabun granodiorite. Evidence for this is the truncation of the Rabun pluton Py the

Chattahoochee fault. (6) The Rabun granodiorite consists of a medium-grained phase and|a megacrystic




phase. (7) The Rabun granodiorite contains a magmatic flow foliation and an overprinting tectonic

foliation. (8) The Rabun granodiorite was emplaced by a combination of mechanisms either operating
together or at different times during the pluton emplacement. These are: stoping, diapirism, outward

displacement of the Earth’s surface, the principle of effective stress, and dike-feeding of the pluton.

vi
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CHAPTER 1

Introduction

The geology of the southern Appalachian eastern Blue Ridge is complex and
varied. It consists primarily of polydeformed metamorphic and igneous rocks. Perhaps
the most challenging part of unraveling the geologic history of the eastern Blue Ridge is
in trying to determine the timing and emplacement history of the various plutons that
occur within this province. Diapirism, ballooning, emplacement along faults, stoping,
and magma fracturing are a few examples of emplacement mechanisms that have been
proposed to explain emplacement of granitic plutons.

The primary focus of this research is the Rabun granodiorite, located in the
hanging wall of the Chattahoochee thrust sheet in southwestern North Carolina and
northeastern Georgia (Fig. 1). The primary study area is the Scaly Mountain quadrangle
located in the eastern Blue Ridge of southwestern North Carolina (Fig. 2). Rock units
that exist within the study area are the Rabun granodiorite, the Otto Formation, the
Tallulah Falls Formation, and the Coweeta Group. The Otto Formation is a sequence of
quartz-rich, two-mica (muscovite and biotite), feldspathic metasandstone interlayered
with aluminous schist. The Tallulah Falls Formation in the study area consists entirely of
the upper member, a migmatitic metagraywacke and muscovite-biotite schist. The Rabun
granodiorite is best described as a coarse-grained, megacrystic, microcline-plagioclase
granitoid, but also contains mappable fine-grained leucocratic granitic gneiss (Hopson et
al., 1989; Miller et al., 1997). While only a portion of the Rabun granodiorite occurs
within the boundaries of the Scaly Mountain quadrangle, data from several other mapped
quadrangles were incorporated into the analysis. The Coweeta Group rocks in the study

1
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Figure 2. cont.



area are primarily metasandstones. Table 1 consists of a summary of the various rock

units and Table 2 summarizes the tectonic boundaries.

The purpose of the study is to determine the emplacement history of the mapped
portions of the Rabun granodiorite in North Carolina and Georgia. With this in mind, the
primary objectives of this study were to collect structural and lithologic data needed to
construct a detailed geologic map of the Scaly Mountain quadrangle in southwestern
North Carolina. These data have been employed to attempt to determine the timing and
emplacement mechanism of the Rabun granodiorite, present structural data to separate
magmatic flow structures from tectonic structures within the pluton, explain the
relationships of the Rabun granodiorite to the surrounding country rock, and employ
published geochemical data to further constrain the emplacement history of the Rabun
granodiorite.'

Using the U-Pb ion microprobe technique, the Rabun granodiorite has been dated
at 375 Ma (Miller et al., 2000), which would make it one of the younger granitic plutons
in the eastern Blue Ridge. The Rabun is one of a series of Acadian plutons; the Pink
Beds (390 Ma) and Looking Glass plutons (380 Ma) are other plutons océurring nearby

in the eastern Blue Ridge that are approximately the same age (Miller et al., 2000).

Previous Work

There have been several studies conducted near the Scaly Mountain quadrangle in the
eastern Blue Ridge. The adjacent Prentiss quadrangle (Hatcher, 1980) to the west and the
Rabun Bald and Dillard quadrangles (Acker and Hatcher, unpublished) to the south and
southwest have also been mapped in detail. The Corbin Knob and Franklin

5
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quadrangles (Eckert and Yurkovich, unpublished), the Hightower and Lake Burton
quadrangles (Hopson, unpublished) and a portion of the Tallulah Falls dome (Stieve,
unpublished) have been mapped in detail also. Speer et al. (1994) described
emplacement mechanisms of some plutons in the southern Applachians. Hatcher (1971,
1974, 1976, 1978, 1989) and Hatcher and Goldberg (1991) have conducted numerous
geological investigations in the southern Appalachians, particularly in the eastern Blue
Ridge (Hatcher, 1971, 1974, 1976, 1978, 1979, 1989). Teague and Furcron (1948)
described the geology of part of northern Georgia (particularly Rabun and Habersham
Counties) and produced.a geologic map of the area. Fullagar et al. (1979) dated the
Toxaway and basement gneisses in the Blue Ridge in North Carolina. Fullagar et al.
(1997) performed Nd and Sr characterization of some crystalline rocks from the Blue
Ridge of North Carolina. They concluded that the plutonic rocks of the western Blue
Ridge are recycled Laﬁrentian Middle i’foterozoic crust with no evidence of a juvenile
Late Proterozoic source component. They also _indiézated that all lithotectonic belts east
of the western Blue Ridge appear to contain one or more crustal components derived
from a non-Laurentian terrane. Miller et al. (1990; 1997; 2000) conducted geochemical
analyses and age dating of the Rabun granodiorite and other plutons in the area. They
concluded that there were two distinct ages of magmatism during which all of the plutons
were intruded. The first age group is ~ 370 to 395 Ma and were emplaced during the
Acadian orogeny. The Rabun granodiorite was emplaced during this time frame. The
second age group is ~ 465 to 480 Ma and were emplaced during the Taconian orogeny.
Paterson et al. (1989) presented techniques and criteria for the differentiation of

tectonic and magmatic flow foliations in plutonic rocks. Paterson and Fowler (1993) also
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presented explanations for pluton emplacement mechanisms. Fernandez et al. (1997),
Hutton (1997), John and Stunitz (1997), and Ramsay (1989), are a few of the numerous |
other researchers who have studied and provided data for mechanisms of pluton
emplacement from around the world. All of this previous work has been helpful in

gaining insight on the history of the Rabun granodiorite.

Methodology

The Scaly Mountain quadrangle has been mapped in detail (1:12,000 scale) in the field.

A geologic map was produced for the Scaly Mountain quadrangle from these data (Plate
1). The folding depicted at depth on the cross sections is projected down dip from
surface folding and assumes that the folding at depth is not disharmonic. All plates are
located in the map pocket. The mapping effort included collection of structural data from
1,333 data stations (Plate 2) using a Brunton compass. Particular attention was paid to
structural measurements that were taken within the Rabun pluton, including
measurements of what are interpreted to be both magmatic flow foliations and tectonic
foliations (two distinct foliations); folds, and the orientations of thev folds and other linear
structure_s; faults along the edge of the pluton in some areas; fractures; contacts with the
surro{mding country rock; and crosscutting dikes in the area. After the mapping was
completed, the structural data were compiled at 1:24,000 scale and gnalyzed to determine
deformation events, average orientations of folds and other linear structures,
interrelationships of the tectonic units, and, perhaps most importantly for this study,
different fabric relationships that will provide clues about the emplacement history of the

Rabun granodiorite.




CHAPTER 2
Regional Geologic and Tectonic Setting -
The Scaly Mountain quadrangle rock units are polydeformed on all scales (Plate 1). Two
major faults were traced across the quadrangle. The Chattahoochee fault separates the
Tallulah Falls Formation and the Rabun granodiorite from the Otto Formation; and the

Soque River fault separates the Otto Formation from the Coweeta Group (Fig. 3 and Plate

1.

Stratigraphic Sucession

The oldest rocks in the study area are the Tallulah Falls and Otto Formations; they are

thought to be approximately the same age (Hopson et al., 1989; Hatcher and Goldberg

1991). The Coweeta Group rocks in the northwest corner of the area may be slightly

younger (Hopson et al., 1989; Hatcher and Goldberg 1991). The calc-silicate bodies in

the study area are most likely part of the Tallulah Falls Formation. Since they are

primarily contained as enclaves within the Rabun granodiorite pluton, they are older than

the pluton and probably were derived from the Tallulah Falls Formation. The Rabun

granodiorite is the next youngest rock unit in the study area. The youngest rocks in the

study area are the pegmatite dikes that crosscut most of the other rock units and are

relatively undeformed.

Rock Units

Chattahoochee Thrust Shéet

Tallulah Falls Formation. Th’;a Tallulah Falls F ormation consists of a series of kyanite to

sillimanite grade biotite paragneiss (metagraywacke),l feldspathic quartzite, pelitic schist,
10
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Figure 3. Major boundaries and thrust sheets occurring in the Scaly Mountain 7.5' quadrangle, North Carolina.
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calc-silicate, and subordinate amphibolite (Hopson et al., 1989). Hatcher (1971) defined
four members of the Tallulah Falls Formation: 1) Quartzite-schist member; 2)
Graywacke-schist member; 3) Garnet-aluminous schist member; and 4) Graywacke-
schist-amphibolite member. In the Scaly Mountain quadrangle the Tallulah Falls
Formation is represented by biotite gneiss and metagraywacke that belong to the
graywacke-schist member. Sillimanite-bearing aluminous schist occurs just to the south
on the Rabun Bald quadrangle (Acker and Hatcher, Unpublished map). Typical
exposures are shown in Figures 4 and 5. There are also some small amphibolite and calc-
silicate bodies present within the Tallulah Falls Formation. The composition of the
Tallulah Falls Formation rocks are quartz-plagioclase (Any.j)-biotite-muscovite with
minor microcline, garnet, epidote/clinozoisite, sphene, zircon, and opaque minerals (Fig.
6). Table 3 presents modal analyses for biotite gneiss samples taken from the Tallulah
Falls Formation. Plagioclasé coiﬁposition was det;armined for all rocks by a combination
of the Michel-Levy technique and by_obtaining the optic sign of untwinned plagioclase
crystals.

The major components of the Tallulah Falls amphibolites are hornblende-
plagioclase (Anyo-20)-quartz-biotite with minor garnet, sphene, epidote/clinozoisite,
zircon, and opaques. Another mineral assemblage is hornblende-plagioclase (Anjo.0)-
quartz with minor constituents of garnet, calcite, epidote/clinozoisite, sphene, and
opaques (Fig. 7). Table 3 presents modal analyses f(;r amphibolites from the area.

The calc-silicates in the area are primarily epidote/clinozoisite-hornblende-quartz-
calcite with minor amounts of plagioclase (Anjo0), sphene, garnet, and opaques (Fig. 8).
Table 3 presents modal analyses for calc-silicate rocks collected within the Scaly
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Figure 4. Photograph of a typical outcrop of biotite gneiss and schist in the
Tallulah Falls Formation containing ptygmatic folds of quartz-feldspar veins, at the
Cat Stairs on Highway 106.

Figure 5. Photograph of a typical outcrop of the Tallulah Falls Formation from
along Highway 64 near Cullasaja Falls.
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Figure 6. Photomicrograph of Tallulah Falls Formation biotite gneiss from near
Scaly Mountain. Field of view is 4.25 mm. bt-biotite, qtz-quartz, plag-plagioclase.

plag

Figure 7. Photomicrograph of amphibolite occurring within the Tallulah Falls
Formation from near the Cat Stairs on Highway 106. Field of view is 4.25 mm.
bt-bictite, qtz-quartz, plag-plagioclase, hblde-hornblende.
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Figure 8. Photomicrograph of calc-silicate quartzite occurring within theTallulah
Falls Formation. Field of view is 4.25 mm. qtz-quartz, hbide-hornblende, diop-
diopside, epi/clino-epidote/clinozoisite.
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Mountain quadrangle. Tallulah Falls schist in the study area are composed of muscovite-

biotite-quartzi-plagioclase;opaque minerals.

Dahlonega Gold Belt

Otto Formation. The Otto Formation is a sequence of quértz—rich, two-mica, feldspathic
metasandstone interlayered with aluminous schist (Hatcher, 1979; 1980). In the Scaly
Mountain quadrangle the Otto Formation is divided into two separate mappable units: a
metasandstone unit and é schist unit (Plate 1). Photographs of typical metasandstone is
presented in Figure 9 and of typical schist is presented in Figure 10. The metasandstone

unit occurs primarily adjacent to the Chattahoochee fault and makes up approximately 50

percent of the mappable Otto Formation. The metasandstone is composed of quartz-

biotite-muscovite-plagioclase (Any.jo)-microcline with minor garnet, zircon, and opaques.
The schist unit has major constituents of muscovite-biotite-quartz-garnet-staurolite with
minor plagioclase (Any.j9), epidote/clinozoisite, kyanite, tourmaline;, zircon, microcline,
chlorite (retrograde) and opaques.' Photomicrographs of the Otto Formation muscovite-
biotite schist and schist interlayered with metagraywacke are presented in Figures 11 and

12. Table 3 presents modal analyses of samples from the Otto Formation.

Soque River Thrust Sheet

Coweeta Group. The Coweeta Group consists of three formations; 1) Persimmon Creek
Gneiss; 2) Coleman River Formation; and 3) Ridgepole Mountain Formation (Hatcher,
1979). In the study area the C{éwe‘eta Group occurs in the extreme northwest corner and

consists of spils derived from high-érade metasandstone that probably belongs to the
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Figure 9. Photograph of a typical outcrop of the Otto Formation graywacke and
pelitic schist. Photo from Sill Vinson's Rock in the Prentiss quadrangle near Otto,

North Carolina. Photo by Robert D. Hatcher Jr. Knife is approximately 10 cm
long.
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Figure 10. Photograph of a typical outcrop of the Otto Formation schist from Sill
Vinson's Rock near Otto, North Carolina. Coin is a U.S. quarter. Crenulation
axial surfaces dip southeast. Photo by Robert D. Hatcher Jr.
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Figure 11. Photomicrograph of garnetiferous muscovite-biotite schist from the
Otto Formation. Field of view is 4.25 mm. bt-biotite, musc-muscovite, gt-garnet.

Figure 12. Photomicrograph of muscovite-biotite schist interlayered with
metasandstone from the Otto Formation. Field of view is 4.25 mm. bt-biotite,
gtz-quartz, musc-muscovite, plag-plagioclase.

20



Coleman River Formation. Coleman River metasandstone is composed of quartz
plagioclase(Anyg.39)-biotite-epidote-chlorite-garnet with minor zircon and magnetite

(Hatcher, 1980).

Rabun Granodiorite.

The Rabun granodiorite is a coarse-grained, + megacrystic, microcline-plagioclase
granitoid that ranges from poorly foliated megacrystic granodiorite to fine-grained
leucocratic granitic gneiss (Hopson et al., 1989; Miller et al., 1997).

In the study area it was possible to map the two distinct phases of the Rabun
granodiorite: megacrystic granodiorite dominated by 1-to 4-centimeter phenocrysts of
microcline (Figs. 13, 14, and 15), and medium-grained equigranular granitoid. The
megacrystic phase of the granodiorite is primarily composed of plagioclase (Anjg.29)-
microcline-quartz with minor biotite, muscovite, zircon, garnet, epidote/clinozoisite,
calcite, and opaques (Figs. 16 and 17). The medium-grained phase is composed of
plagioclase (Anyg.20)-quartz-microcline with minor muscovite, biotite, garnet, calcite, and
opaques (Fig. 18). The two phases are easily separated within the study area by the
presence or absence of microcline phenocrysts.

Also occurring within the pluton are calc-silicate rocks (presumably xenoliths).
The calc-silicate rocks have major components of epidote/clinozoisite-quartz-diopside-
calcite-hornblende with minor plagioclase (Anyo.20), sphene, and opaques (Fig. 19).

Table 3 presents modal analyses of the rock samples taken from the Rabun granodiorite.
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Figure 13. Photograph of the megacrystic phase of the Rabun granodiorite
showing feldspar alignment and weak tectonic overprinting. Photograph from the
Rabun Gap Quarry on the Rabun Bald quadrangle.

Figure 14. Photograph of the megacrystic phase of the Rabun granodiorite
showing feldspar alignment and tectonic overprinting. Photograph from the
Rabun Gap Quarry, on the Rabun Bald quadrangle.
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Figure 15. Photograph of the megacrystic phase of the Rabun granodiorite
showing feldspar alignment and weak tectonic overprinting. Photograph from the
Rabun Gap Quarry, on the Rabun Bald quadrangle.
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Figure 16. Photomicrograph of the megacrystic phase of the Rabun granodiorite.
Field of view is 4.25 mm. From the Rabun Gap Quarry, Rabun Bald quadrangle.
bt-biotite, qtz-quartz, musc-muscovite, plag-plagioclase, micro-microcline.
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Figure 17. Photomicrograph of the megacrystic phase of the Rabun granodiorite.
Field of view is 4.256 mm. From the Rabun Gap Quarry, Rabun Bald quadrangle.
bt-biotite, qtz-quartz, musc-muscovite, plag-plagioclase, micro-microcline.
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Figure 18. Photomicrograph of the equigranular phase of the Rabun granodiorite.
Field of view is 1.70 mm. From the Rabun Gap Quarry, Rabun Bald quadrangle.
gtz-quartz, musc-muscovite, plag-plagioclase.
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Figure 19. Photomicrograph of a calc-silicate quartzite from the Rabun
granodiorite. Field of view is 4.25 mm. From along N.C. 106 near Scaly

Mountain. gtz-quartz, plag-plagioclase, epi/clino-epidote/clinozoisite, hblde-
hornblende, sph-sphene.

!
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Pegmatite Bodies

Numerous pegmatite dikes occur within the study area. They are primarily found within
the Tallulah Falls Formation and the Rabun graqodiorite and are relatively undeformed,
indicating that these dikes were emplaced late in the crustal evolution of the Scaly
Mountain geology. The pegmatites are composed primarily of plagioclase-quartz-
microcline-hornblende with minor concentrations of epidote/clinozoisite, sphene, garnet,

calcite, and opaques.

Calc-Silicate Bodies

Calc-silicate “pods” occur on the Scaly Mountain quadrangleas irregularly shaped bodies
that have been polydeformed. They primarily occur within the Rabun granodiorite pluton
and in the Tallulah Falls Formation, near the contact with the Rabun granodiorite, which
indicates that those in the granodiorite are probably country rock that has been
incorporated by stoping into the pluton. These enclaves of calc-silicate rocks are found
primarily near the southern end of the quadrangle (Plate 1). They have at least two
different mineral assemblages: one is epidote/clinozoisite-hornblende-quartz-calcite with
minor plagioclase (Anjo20), sphene, garnet, and opaques. The other is
epidote/clinozoisite-quartz-diopside-calcite-hornblende with minor plagioclase (Anyg.20),

sphene, and opaques.

Amphibolite
There are very few mappable amphibolites within the study area. They are found as
small bodies in the lower part of the Tallulah Falls Formation (Plate 1) and are
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polydeformed. Amphibolite is composed of hornblende-plagioclase (An;o.20)-quartz-
biotite with minor garnet, sphene, epidote/clinozoisite, zircon, and opaques. Another
mineral assemblage is hornblende-plagioclase (Anjg.20)-quartz with minor gamet, calcite,

epidote/clinozoisite, sphene, and opaques.

Quaternary Deposits |

Many of the valley floors and lower slopes on the Scaly Mountain quadrangle are
covered by Quaternary colluvium and alluvium. These deposits are shown in Plate 3.
The colluvium consists primarily of cobble-to boulder-size rocks derived from upslope.
These rest unconformably on all of the map units within the Scaly Mountain quadrangle.
Alluvium occurs immediately adjacent to streams and where the streams are on shallow
to moderate gradients. It is composed of clays, cross-bedded sands, and coarser

sediments, particularly in smaller streams.
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CHAPTER 3

Structures within the Scaly Mountain Quadrangle

Mesoscopic Structures
Mapping of the Scaly Mountain quadrangle was performed at 1:12,000 scale and
structural data were collected at 1333 stations (Plate 2). The structures observed include
a second generation foliation (S,), direct observations of the Chattahoochee fault, passive
and flexural flow folds, open folds that may be related to emplacement of the Blue Ridge
thrust sheet, crenulations that may be related to the emplacement of the Chattahoochee
thrust sheet, and tectonic and magmatic foliations observed at the same stations in the
Rabun granodiorite. The structural data appear in Appendix A.

Within the Tallulah Falls Formation the primary foliation is defined by the
parallel aﬁgnﬁlent of minerals within the rocks (prnnanly biotite gneiss). At some
locations, such as the Cat Stairs on NC 106, an earlier foliation that is probably Taconic
in origin isvp’reser\'/ed in boudins. The dominant foliation is thought to be Acadian in
origin since peak metamorphism is Acadian (Hopson et al., 1989).

In the Otto Formation are two foliations and crenulations (Figure 9). The earlier
F, folding observed in boudins is probably Taconic in age. The F, folding which deforms
the F, folds is probably Acadian in age. The southeast-dipping crenulations noted in

Figure 9 are probably related to the emplacement of the Chattahoochee thrust sheet.
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Map-Scale Structures

The geologic map of the Scaly Mountain quadrangle (Plate 1) shows that there have been
multiple deformation events recorded in the observed map-scale structures. Figure 2
shows that to the south of the Scaly Mountain quadrangle fold interference patterns that
have been mapped on the Satolah, Rabun Bald, and Dillard quadrangles may indicate
earlier Taconic structures that have been refolded by Acadian deformation events.
Evidence for multiple deformation events can also be seen along the Chattahoochee fault.
The fault deforms the Rabun granodiorite, therefore the fault postdates the granodiorite.
The fault also truncates other earlier structures e.g., the dominant foliation in the rocks of
the hanging wall and footwall. More evidence is that the fault itself is folded. Therefore,
there have been at least two deformation events, and probably more, within the study
area. Fabric diagrams (Figures 20-24) of the rock units occurring in the Scaly Mountain
quadrangle show that the rocks have two distinct strike directions for foliations.

Further proof of multiple deformation events is given when the structural data for
the Rabun granodiorite are plotted on equal-area projections (Fig. 23). The plot of poles
to foliations for the Rabun granodiorite shows that the majority of the foliations strike to
the northeast and dip to the southeast, although there are some that dip to the northwest.
Also some (the minority) of the foliations strike to the northwest and dip to the northeast
or southwest. The scatter plot of lineations (feldspar alignment) within the granodiorite
are primarily northeast trending (Fig. 24). This would indicate that there have been
multiple deformation events within the area. First the granodiorite would have been
intruded into the surrounding country rock and later the tectonic foliation would have
overprinted the magmatic foliation.
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Figure 20. Scatter plot and fabric diagrams for all foliation measurements obtained in the study
area. (a) Lower-hemisphere, equal-area scatter plot of 1,329 poles to foliation measurements.
(b) Lower-hemisphere, equal-area Kamb contour diagram of 1,329 poles to foliation
measurements. (c) Lower-hemisphere, equal-area two percent per one percent area contoured
diagram of 1,329 poles to foliation measurements.
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Figure 21. Scatter plot and fabric diagrams for foliation measurements obtained in the study
area from the Otto Formation. (a) Lower-hemisphere, equal-area scatter plot of 452 poles to

foliation measurements. (b) Lower-hemisphere, equal-area Kamb contour diagram of 452 poles
to foliation measurements. (c) Lower-hemisphere, equal-area two percent per one percent area

contoured diagram of 452 poles to foliation measurements.

32



Equal Area Equal Area

(b)

N =512 C.l.= 3.0sigma

Scatter Plot: Kamb Contour:

N= 512 N= 512
- Contour Int. = 3.0 sigma; Counting Area= 1.7%

Expected Num. = 8.84 Signif. Level = 3.0 sigma

Equal Area

(c)
N=512 Cl.= 2.0%/1% area

1 % Area Contour:

Figure 22. Scatter plot and fabric diagrams for foliation measurements obtained from the
Tallulah Falls Formation in the study area. (a) Lower-hemisphere, equal-area scatter plot of 512
poles to foliation measurements. (b) Lower-hemisphere, equal-area Kamb contour diagram of
512 poles to foliation measurements. (c) Lower-hemisphere, equal-area two percent per one
percent area contoured diagram of 512 poles to foliation measurements.
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Figure 23. Scatter plot and fabric diagrams for foliation measurements obtained in the Rabun
granodiorite in the study area. (a) Lower-hemisphere, equal-area scatter plot of 362 poles to
foliation measurements. (b) Lower-hemisphere, equal-area Kamb contour diagram of 362 poles
to foliation measurements. (c) Lower-hemisphere, equal-area two percent per one percent area
contoured diagram of 362 poles to foliation measurements.
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Figure 24. Scatter plot and fabric diagrams for lineation measurements obtained in the Rabun
granodiorite in the study area. (a) Lower-hemisphere, equal-area scatter plot of 36 poles to
lineation measurements. (b) Lower-hemisphere, equal-area Kamb contour diagram of 36 poles
to lineation measurements. (c) Lower-hemisphere, equal-area two percent per one percent area
contoured diagram of 36 poles to lineation measurements.
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This evidence would indicate that at least six to seven deformation events are recorded in

the rocks occurring within the study area:

1) Early folding and formation of S; foliation; development of the S, foliation in the
Tallulah Falls Formation, during Acadian folding and metamorphism.

2) The Rabun granodiorite intruded the country rock.

3) The granodiorite magmatic foﬁation was tectonically overprinted (may have
occurred as part of 4 or 6).

4) The Chattahoochee fauit became active.

5) A crenulation cleavage developed within the Dahlonega gold belts rocks,
corresponding to the emplacement of the Chattahoochee thrust sheet.

6) The Chattahoochee fault was folded along with other features.

7) Arching of the Tallulah Falls dome occurred.

Tectonic Boundaries
The eastern Blue Ridge is separated from the western Blue Ridge by the Hayesville fault
*and from the Inner Piedmont by the Brevard fault zone (Fig 2). The Hayesville fault
separates the Blue Ridge into two distinct tectonostratigraphic terranes. The western
Blue Ridge, west of the Hayesville fault, is predominantly rocks of the Great Smoky
Group and Murphy belt that were deposited unconformably on Middle Proterozoic
Grenville basement. Exposures of the Grenville basement are common in western North
Carolina west of the Hayesville fault. The eastern Blue Ridge is characterized by one-
mica, one-feldspar dominant metasandstones and by abundant mafic and ultramafic rocks
with rare exposures of Grenville basement (Hopson et al., 1989).
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The Brevard fault zone contains numerous faults, its own stratigraphy, and
separates the eastern Blue Ridge from the Inner Piedmont to the east. The Rosman fault
forms the southeast boundary of the eastern Blue Ridge and northwest margin of the
Brevard fault zone. It is characterized by a cataclastic zone up to 50 m thick (Hopson et
al., 1989; Horton and McConnell, 1991; Hatcher, 2001).

Within the eastern Blue Ridge province at the latitude of and within the Scaly
Mountain quadrangle are two main thrust faults: the Chattahoochee fault and the Soque
River fault. Also occurring at the latitude of the Scaly Mountain quadrangle is the Shope

Fork fault.

Chattahoochee Fault

The Chattahoochee fault séparates rocks of the Dahlonega gold belt from the Tallulah
Falls Formation. The trace of the Chattahoochee fault is marked by a sharp break from
the migmatitic Téllulah Falls Formation rocks to non-migmatitic metasandstones and
schists of the Otto Formation. Faulting is thought to be post metamorphic peak because
migmatite is not observed in the Dahlonega gold belt (Hopson et al., 1989).

The Chattahoochee fault is folded and displacement along the fault occurred
while the rocks were ductile. Evidence of ductility is the lack of cataclasis along the
fault. Folding of the fault itself occurred after the fault was emplaced and provides
evidence that the rocks were ductile the entire time that the Chattahoochee fault was
being emplaced.

The Chattahoochee fault was emplaced late in the deformational and metamorphic
history of the Scaly Mountain quadrangle. Evidence for this is found on the northwestern
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flank of the Rabun pluton. The Tallulah Falls Formation rocks are faulted out near the
southwest end of the pluton in the Dillard quadrangle (Acker and Hatcher, unpublished
map). The rocks of the Otto Formation are also truncated by the fault. It is possible that
the Chattahoochee fault is a strike-slip fault and not a thrust fault. The primary evidence
for this is the alignment of foliation strikes on either side of the fault. The foliation
strikes within both the Otto Formation and the Tallulah Falls Formation align almost
uniformly with the fault plane. The northeast-trending mineral lineations could be

stretching lineations indicating northeast or southwest directed strike slip.

Shope Fork Fault

The Shope Fork fault was originally named and recognized in the Prentiss quadrangle by
Hatcher (1980). The Coweeta syncline (Hatcher, 1979) extends southwest from north of
the North Carolina-Georgia border into the Hightower Bald quadrangle (Hatcher, 1979;
Hopson et al., 1989). The southeast limb of the syncline is truncated by the Shope Fork
fault that separates amphibolite-poor Coweeta Group from amphibolite-rich biotite gneiss

and schist to the northwest (Hopson et al., 1989).

Soque River Fault

The Soque River fault separates rocks of the Dahlonega gold belt from rocks of the
Coweeta Group. There is some debate as to whether the Soque River fault and the Shope
Fork fault are the same fault. Gillon (1982) and Nelson (1982) correlated this fault with
the Shope Fork fault. Hopson et al. (1989) refuted this because the Coweeta Group rocks
that occur in the footwall of the Shope Fork fault are laterally continuous with correlative
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rocks that occur in the hanging wall of the fault mapped by Gillon (1982). Hopson et al.
(1989) also stated that the Shope Fork fault is pre- to synmetamorphic while the Soque

River fault is post-metamorphic peak.

Metamorphism

Metamorphic grade on the Scaly Mountain quadrangle ranges from staurolite-
kyanite grade to sillimanite grade.

The biotite gneisses of the Tallulah Falls Formation were subjected to Kyanite-
sillimanite grade metamorphism. As seen in Table 3, the typical mineral assemblage is
quartz-plagioclase-biotite-muscovite with minor constituents of microcline, garnet,
epidote/clinozoisite, sphene, zircon and opaques. The rocks chosen for modal analysis do
not contain kyanite or sillimanite, but both minerals were noted in the field.

The Rabun granodiorite was metamorphosed along with all of the adjacent rocks
following emplacement (probably ~360 Ma, B. Bream, personal communication, 2001).
Lack of a contact aureole indicates emplacement as a catazonal pluton into a crust that
was already hot and near peak metamorphic conditions. Deformation of the Rabun
granodiorite and the country rocks occurred after emplacement, producing one of the
high temperature foliations in the Rabun granodiorite.

The Otto Formation rocks reach staurolite-kyanite grade metamorphism within
the field area. The non-migmatitic nature of the Otto Formation indicates upper
amphibolite facies metamorphic conditions.

Amphibolites, occurring within the other rock units as isolated bodies, reach
metamorphic grades as high as sillimanite grade. Tile;re ié quite a variation in the mineral
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assemblages of the amphibolites (Table 3). The fact the hornblende is present indicates
that these rocks reached amphibolite facies metamorphic conditions.

Calc-silicates also occur as isolated bodies within the other rock types in the area.
The calc-silicate rocks underwent high-grade metamorphism. The fact that hornblende is
present would indicate that the rocks reached amphibolite facies metamorphic conditions.
There was a variavtion"\'zvithin the assemblages of the rocks that were chosen for modal
analysis (Table 3).

The pegmatite dikes that <-:rosscut the other rock units have undergone very little

metamorphism.

Geomorphic expression of the Rabun granodiorite

The Rabun granodiorite and the Tallulah Falls Formation rocks form the highest
ridges in the Scaly Mountain quadrangle. The Otto Formation also forms ridges but at
lower elevations. The aspect of the Rabun ridges that is different is that exfoliation
surfaces are found on the south-southwest facing slopes. These exfoliation surfaces are
due to sheeting within the pluton. The exfoliation surfaces loosen over time due to
mechanical weathering processes and eventually break loose from the main body of rock.
These exfoliation surfaces occur in both the megacrystic phase and the equigranular
phase of the granodiorite. Sheeting joints form subparallel to surface topography and the
spacing between the joints increases with depth into the crust (Hatcher, 1995). Sheeting
is thought to form by unloading over long periods of time as erosion removes large
quantities of overburden from a rock mass (Hatcher, 1995). The mass expands normal to

the Earth’s surface so that extension fractures form normal to the expansion direction and
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parallel to the surface (Hatcher, 1995). The Tallulah Falls Formation and the Otto

Formation ridges do not exhibit exfoliation surfaces on the slopes. -
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CHAPTER 4

The Rabun Granodiorite

Geology of the Rabun Granodiorite

The Rabun granodiorite pluton is comprised of two distinct types of granitic rock.
The main body of the pluton is megacrystic granodiorite with large phenocrysts of
microcline. On the northeast flank of the main pluton is a medium-grained, equigranular,
leuco;:ratic, granitic gneiss that can be mapped separately. Some map-scale folds occur
within the pluton that become apparent when observing foliations at map-scale (Plate 1).
It is possible that the Rabun granodiorite has been tilted on its side; however, this is a
difficult hypothesis to prove when the entire pluton is considered. In the Scaly Mountain
quadrangle there is a large portion of the medium-grained phase present on the northeast
side of the pluton. However, at the Rabun Gap quarry on the Rabun Bald quadrangle to
the south there is very little medium-grained granodiorite present on the northeast side of
the pluton. Even further éouth on the Dillard quadrangle there is some of the medium-
grained phase present; however, it occurs on the southwést flank of the pluton. More

research will be needed to determine whether or not the pluton has been tilted.

Magmatic Flow Structures Versus Tectonic Flow Structures

At some places within the Rabun granodiorite it is possible to observe two distinct
foliations (Figs 23 and 24). One of the foliations was concluded to be the product of
magmatic flow, while the other was determined to have a tectonic origin. Evidence for

magmatic flow foliations includes: the preferred orientation of primary igheous minerals
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that show no evidence of plastic deformation or recrystallization; aligned crystals
surrounded by anhedral, non-deformed quartz grains or non-aligned; anhedral aggregates
of quartz; imbrication or “tiling” of crystals; preferred-alignment of elongate
microgranitoid enclaves; magmatic flow foliations deflected around xenoliths; schlieren
layering; and absence of phenocrysts and enclaves at the intrusion contact (Paterson et
al., 1989). Evidence of solid state flow (tectonic foliations) includes: microscopic
evidence of plastic deformation within mineral grains (e.g. undulatory extinction);
fractured or boudinaged strong minerals, such as feldspar and hornblende; the foliation
commonly passes through enclaves; strain is commonly heterogeneous and mylonitic
zones may develop; and evidence of pressure solution of crystals may be found (Paterson
et al., 1989). Superposition of solid-state deformation (tectonic) on magmatic foliations
can be inferred if the rocks have aligned igneous minerals, especially euhedral feldspars,
but they also show evidence of recrystallization. Ifthe feldspar crystal faces are
preserved, a dominant magmatic flow component may be inferred (Paterson et al., 1989).
Within the Rabun granodiorite it is possible to see some of the above-mentioned
criteria for the superposition of a tectonic foliation on magmatic flow foliation. The
igneous minerals—especially the feldspar megacrysts—have a preferred alignment and the
crystal faces are fairly well preserved, which would indicate a dominant magmatic flow
foliation. Within the granitoid, however, is another foliation that trends differently than
the magmatic flow foliation and is interpreted to be a tectonic overprinting foliation that
is roughly parallel to the foliation in the enclosing country rocks (Figs. 20-23). The
orientations of these foliations prirharily trend,t6 the northeast with some points trending

to the northwest (Figs. 20-23).
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The poles to foliations and a scatter plot of the feldspar lineation (magmatic
foliation) were plotted on equal area stereonet projections (Figs. 23 and 24). These data
indicate that these are indeed two distinct and separate structures within the Rabun

granodiorite.

Contacts of the Rabuil granodiorite with the surrounding country rock.

The Rabun granodiorite is in contact with the Tallulah Falls Formation on the
eastern flank and on part of the western flank of the pluton, and is truncated by the
Chattahoochee fault on another part of the western flank (Plate 1). No metamorphic
aureole exists at the contacts of the pluton with the country rock; the contact is
gradational of a scale of a few centimeters to as much as a meter and is relatively easily
defined. The. contact between the pluton and surrounding rock is folded. At the contacts

with the Tallulah Falls Formation there is an increasing occurrence of pegmatite dikes.

Relationship of the Rabun granodiorite with surrounding country rock.

The Rabun granodiorite pluton intruded the Tallulah Falls Formation at
approximately 375 Ma (Miller et al., 2000) and is presumed at one time to have been
completely surrounded by the Tallulah Falls Formation rocks. At a later time a portion of
the Tallulah Falls Formation and the pluton were faulted out by the Chattahoochee fault.
This is evident in the southwestern portion of the Scaly Mountain quadrangle (Plate 1).
The pluton and the surrounding rocks share at least some deformation events that are
indicated by the folded contacts and by similar foliation trends within both rock units.

An important observation is that the Tallulah Falls Formation rocks, however, contain
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more deformation events than the pluton. An earlier foliation which has been truncated
by the dominant S, foliation exists at some locations in the Tallulah Falls Formation, such

as the Cat Stairs on N.C. 106 where the earlier foliation is preserved in boudins.

Description and possible relationship of the pluton facies.

After modal analyses were performed (Table 3) some trends were noted within
each facies of the pluton. The plagioclase content is approximately the same for both
facies. The microcline content increases in the megacrystic phase and is mostly found as
phenocrysts. Miller (1997) noted that the potassium in this phase is located almost
wholly within the microcline megacrysts. Quartz content is higher in the medium-grained
phase. The relative abundances of biotite and muscovite are reversed in the two facies,
with biotite more abundant in the meg'acrystic phase. This trend would indicate that
potassium in the medium-grained phase went into muscovite and biotite, while
potaésium in the megacrystic phase Went i)rimarily into microcline and biotite with little
muscovite forming. The megacrystic facies contains zircon and epidote while the
medium-grained facies contains these minerals in lesser abundance. Although there-are
some differences in mineralogy between the two facies of the Rabun granodiorite, these
differences are minor. The major difference is the presence or absence of the

phenocrysts.

Chemistry of the Rabun granodiorite.
The chemistry of the Rabun granodiorite pluton has been previously determined (Miller
et al, 1997). Major and trace element chemistry were determined for seven samples
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from the pluton and the analyses are presented in Table 4. The granodiorite has a distinct
Nd crustal isotopic signature and high concentrations of incompatible elements. Isotopic
diversity implies that a variety of materials were involved, which is consistent with
crustal anatexis (Mﬂler et al., 1997). Several constraints were placed on the types of
source material, as concluded by Miller et al. (1997).

1. The U-Pb inheritance in zircons indicates involvement of relatively old,
variable age crustal material, either in sifu or as detrital fragments in sediment.
Sr and Nd isotopic data support this conclusion, but suggest that most samples
also include a more juvenile component. Inheritance is also demonstrated in
the zircon studies by Miller et al. (2000) where 1.05 to 1.24 Ga cores were
observed in zircons from the Rabun granodiorite.

2. 80 values are typical of the crust—higher than those of mafic rocks, but
lower than those of sedimentary ;‘ocks. A sedimentary component may have
contributed to the melt, but it was probably not dominant.

3. The granodiorite is poor in heavy REEs, moderately rich in Sr, and has very
small negativé Eu ano;nalies. The residue of melting must have contained a
héavy REE-concentrating phase, probably garnet, and probably was not

dominated by feldsparé.
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Table 4

Elemental and Isotopic Data for Representative Samples from the Rabun Granodiorite
Modified from Miller et al., 1997

(Wi%) R2 R4 R7 RO R11 R14 R22A
Si0, 7.7 70.2 67.7 66.8 66.5 7.7 68.9
TiO, 0.20 0.22 0.41 0.33 0.44 0.16 0.37
AlLO, 15.5 14.9 15.6 16.1 16.4 16.1 15.1
Fe,0, 1.65 1.74 2.91 261 3.13 1.36 2.73
MnO 0.02 0.02 0.03 0.03 0.03 0.02 0.03
MgO 0.57 0.55 0.97 0.83 1.05 0.44 0.84
Ca0 2.62 1.94 2.65 2.31 3.05 1.64 2.58
Na,0 5.24 434 4.60 4.39 4.74 5.85 4.49
KOs 0.87 3.47 2.68 4,03 2.32 1.41 2.79
P,0s5 0.12 0.07 0.14 0.13 0.17 0.05 0.12
Lol 1.54 0.62 0.62 0.47 0.54 1.39 0.70
Total 100.03  98.07 98.31 98.03 98.37  100.12  98.65
(ppm)
Rb 39 80 108 105 76 53 77
Sr 385 426 732 497 825 673 431
Ba 110 840 940 1,330 850 340 690
Th _ — —_ 8.1 — 2.7 77
u — — — 0.8 _ 0.8 0.8
Zr 70 100 160 160 180 90 150
Hf — — — 46 — —_— —
Ta —_ —_ — 0.4 — —_ —
La _ 23.8 —_— 35 55 9.2 28
Ce —_ 47.8 — 57.8 98.5 18 52
Nd —_ 152 —_ 22.7 35 9 19
Sm — 2.64 — 3.92 6.09 2 36
Eu — 0.714 — 1.07 1.38 0.69 1.18
Tb — —_— — — — 0.27 0.35
Dy —_ — — — —_ 1.1 14
Yb — 0.38 —_ 0.7 1.07 0.65 0.64
La — 0.093 —_— 0.108 0.161 0.1 0.1
8’Rb/esr 0.295 0.542 0.642 0.613 0.37 0.228 0.518
'S Srmees 070849 0.70954 070956 070064 0.70851 0.70615 0.70868
87811 Sr400 0.7068  0.7065 0.7059 0.7061 0.7064 0.7049  0.7057
“TSm/**Nd — — — 0.0976  0.0937 — —
N *Ndpeas — — — 0512303 0.51227 _— —
143N/ Nd 40 —_— —_ — 0512047 0512025 — —
€Ng, 400 —_ —_— —_ -1.5 -1.9 —_ —_—
208pp204py, dwis - — —_ —_— — _— 18.49
207 DD 2P by —_ — S — — —_ 15.63
208pp 204 Py — — — — — — 38.35
80w 9.1 — 8.4 8.9 8.8 6.5 8.7
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4. High Ba and moderate K,O contents suggest that K-feldspar was not abundant
in the residue. K-feldspar saturation would require higher potassium
concentrations in coexisting melts, and abundant K-feldspar would result in
partitioning of Ba into the residue (Miller et al., 1997).

5. %7Sr/*Sr ratios indicate that the granodiorite has “normal” continent margin
granitoid ratios (Miller et al., 1997), with a probable source in the continental
crust.

The granodiorite source was probably mixed, comprising both Early to Middle
Proterozoic and younger rocks indicated from zircon dating (Miller et al., 2000), and
including both relatively felsic, perhaps sedimentary, crust and more depleted material.
The granodiorite may also have been a hybrid between trondhjemitic and ancient felsic
crust-derived magmas (Miller et al., 1997).

Miller et al. (1997) suggested the following scenario for the generation of the
magma. Fragments of a primitive magmatic arc were emplaced tectonically as a
consequence of convergence beneath the Blue Ridge crust. The thermal blanketing
resulting from crustal thickening could ultimately have led to temperatures high enough
to induce melting in the underaccreted mafic crust, up to 850°C or more, on a time scale
of tens of millions of years to 100 m.y. The more ancient, felsic component could have
been contributed by overlying crust that may have also exceeded its solidus, or it could
have come from North America-derived sedimentary rocks that may have been part of
the near-continent arc assemblage. Mafic and felsic rocks may have been interleaved

depositionally, by intrusion of mafic rocks into a sedimentary sequence, or tectonically.
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This hypothesis does not fit with current thinking that the eastern Blue Ridge basement is
oceanic in nature. However, the ¥Sr/*°Sr ratios are relatively high which indicates a
component of continental crust derived material. This may indicate that the eastern Blue

Ridge basement is not entirely derived from an oceanic source.

Timing and poessible modes of emplacement of the Rabun granodiorite.

The Rabun granodiorite is the youngest of a series of mid-Devonian age plutons
that were emplaced during the Acadian orogeny. The Rabun granodiorite has an ion
probe U-Pb age of 375 Ma. (Miller et al., 2000) and is syntectonic. The Rabun is
deformed and contains a second foliation, is concordant, and does not have a contact
aureole. These facts also indicate it is probably early to synmetamorphic, and was
intruded into a hot crust.

Miller et al. (1997) suggested that melting for the Rabun granodiorite magma took
place at relatively great depths (> 30 km) within the tectonically thickened crust. After
the magma was generated, it presumably ascended and was emplaced into the Tallulah
Falls F ormatiop, but still at depth because of the concordant nature of the contact and the
lack of a contact aureole.

Different modes of emplacement and arguments for or against each, for the Rabun
pluton, are presented in the following section. Previous attempts to describe

emplacement mechanisms in different plutons by others are outlined in Table 5.
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Emplacement of the pluton along the Chattahoochee fault.

This emplacement mechanism is unlikely. The pluton is truncated by the
Chattahoochee fault indicating it was emplaced before the fault formed. This agrees with
previous work that has suggeleted that the Chattahoochee fault is post-emplacement.
Stoping

Evidence for this a component of this emplacement mechanism is apparent within
both facies of the pluton. Within the medium-grained facies are small xenoliths of the
surrounding Tallulah Falls Formation biotite gneiss. Within the megacrystic facies are
xenoliths of calc-silicate rocks and xenoliths and schlieren of Tallulah Falls biotite
gneiss. This mechanism can account for at least a small part of the emplacement history
of the Rabun pluton.

Diapirism |

Diapirism is the most likely emplacement mechanism for the Rabun pluton. If the
two pluton facies are considered as separate magma pulses, it is possible that the
medium-grained facies was emplaced and at least partially solidified when the
megacrystic facies was emplaced. In this scenario part of the medium-grained phase was
incorporated into the megacrystic phase and only remnants of the medium-grained phase
(on the flanks of the megacrystic phase) survived.

However, the gradational contact between the two phases of the pluton would
indicate that they were probably liquids when in contact and that there is a possibility of
some mixing between the two phases.

Further evidence for diapirism as an emplacement mechanism is obtained when

the magmatic orientation of the microcline megacrysts is considered. The megacrysts
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have a preferred alignment that is roughly parallel to the pluton’s margins. This would
indicate that megacrysts were aligned by magmatic flow while the pluton was ascending
through the crust.
Outward displacement of the Earth’s surface

Paterson and Fowler (1993) suggested this as one of their two emplacement
mechanisms; the other mechanism they suggested is lowering the Moho. Evidence of the
outward displacement of the Earth’s surface is not readily available, however it is
unlikely due to the nature of the Rabun ’plutdn. The pluton was emplaced deep within the
Earth’s crust (>30 km) and would probably not have exerted force to displace the Earth’s
surface.
Principle of effective stress

Hutton (1997) suggested that the principle of effective stress @y be important for
the emplacement of plutons in contractional tectonic settings. This mechanism requires
that forces within the magma become incorporated into the overall regional stress field.
This would allow the magma to overcome the compressional forces within the
contractional zone. This mechanism is a difficult hypothesis to test. The pluton is clearly
syntectonic, in a cdnvergent setting.
Dike-feeding of the pluton

Johnson et al. (2001) put forth dike-feeding as a pluton emplacement mechanism.
The overall shape of the Rabun pluton (pencil-like) could have arisen from emplacement
by this mechanism. However, Johnson et al. (2001) state that there should be evidence of
brittle deformation of the country rock. This brittle deformation is not found around the
Rabun pluton. The formation of dikes usually occurs at shallow depths where brittle
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deformation style is dominant. It is unlikely that this mechanism played a part in the

emplacement of the Rabun pluton.
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CHAPTER §

Conclusions

Conclusions drawn from this study are:

1) The Scaly Mountain quadrangle contains three tectonic units: the Chattahoochee

thrust sheet, the Dahlonega gold belt, and the Shope Fork thrust sheet.

2) The rocks present in the Scaly Mountain quadrangle are: the Tallulah Falls Formation
(graywacke-schist member), the Rabun granodiorite, the Otto Formation, the Coweeta
Group (Coleman River Formation), calc-silicate rocks, amphibolites, and pegmatites.
In addition there are surficial deposits of colluvium, alluvium, and ancient landslides.

3) There are six to seven deformation events represented in the rocks in the Sca}y
Mountain quadrangle.

4) Evidence for ;Ilultiple deformation eévents can be seen along the trace of the
Chattahoochee fault. The fault deforms the Rabun granodiorite, truncates structures
in the surrounding country rock, and is itself folded. Evidence for multiple
deformation events can also be seen in the surrounding country rock. There is an
early foliation that is preserved in boudins. There are at least two generations of
folding as well.

5) The Chattahoochee fault postdates the Rabun granodiorite. Evidence for this is the
deformation of the Rabun by the Chattahoochee fault.

6) The Rabun granodiorite consists of a medium-grained phase and a megacrystic phase.
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7) The Rabun granodiorite contains a magmatic flow foliation and an overprinting
tectonic foliation.

8) The Rabun granodiorite was emplaced primarily by diapirism. Stoping may have
played a minor role in the emplacement of the pluton.

This research is the first detailed structural study of the Rabun granodiorite and
provides some insight into the histories of similar plutons occurring within the eastern
Blue Ridge. This research also provides new data supporting findings from previous
studies of the regional geology of the eastern Blue Ridge province of the southern

Appalachians.
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APPENDIX A

STRUCTURAL DATA FOR THE SCALY MOUNTAIN QUADRANGLE
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NOTE: Structural measurements are presented in quadrant format. Abbreviations in the

lithologic unit column refer to: tf-Tallulah Falls Formation, rg—Rabun granodiorite, op—
Otto Formation pelitic schist, oss—Otto Formation metasandstone, cr—Coleman River

Formation. All Scaly Mountain data were collected as part of this study.
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Strike |  Dip Plunge | Trend Plunge ]  Trend Stike | Dip Unit
SM1 N63 E 30 SE tf
SM2 N75E 54NW if
SM3 N67E 47NW tf
SM4 N30W 18SW of
SM5 N22E 22SE tf
SM6 N56W 15NE tf
SM7 N14W 39 SW tf
SMs8 NO3E 68 SE tf
SM9 NOSE 60 NW tf
SM10 NS1E 50 SE f
SMIt N35E 20 SE tf
SM12 NO6W 41SW tf
SM13 N38E 35SE tf
SM14 NI3E 28 SE tf
SMI15 N40E 48 SE g
SM16 N20E 08 NW 13
SM17 NS5OE 32SE 8
smis N1OE 32 SE g
SM19 N6SE 42SE e
sSM21 N30E 31SE g
SM22 N30E 58 SE g
SM23 N29E 36 SE g
SM24 NI5W 24SW op
SM25 N65E 30 NW op
SM26 N4SE 34 NW op
SM27 N48E 32SE op
Sm28 N20E 23 SE op
SM29 N44E 48 SE op
SM30 N4ow 64SW op
SM31 NSOE 55SE op
SM32 NI0E 41NW op
SM33 N30E 16 SE op
SM34 N30E - 54SE op
SM35 NSOE 46 SE op
SM36 N6OE 46 SE op
SM37 N45E 39 SE op
SM38 N52E 44SE op
SM39 N40E 80 SE op
SM40 N24E 30 SE op
SM41 NS6E 64 SE op
SM42 NSOE 74NW op
SM43 N52E 56 SE op
SM44 N65E 82 SE op
SM45 N61E 50 NW op
SM46 N45SE 81SE op
SM47 N20E 40 SE op
SM48 N20wW 435w op
SM49 NSOE 62NW op
SM50 N52E 70NW op
SM51 N25E 46 SE op
SMs2 N34E 84 SE op
SM53 NI6E 66 NW op
SM54 N26E 85 SE op
SMs5 NSOE 40NW op
SM56 N30E ISNW op
SM57 N22E 42NW op
SMs8 NS4E 37NW op
SM59 N42E 46 NW op
SM60 N44E 22SE op
SM61 N26E 30NW op
SMé62 N45E 68 SE op
SM63 N28E 56 SE op
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Strike Dip Plunge | Trend Plunge | Trend Stike | Dip Unit
SM64 N42E 48 SE op
SM65 N34E 58 SE op
SM66 N26E 76 NW op
SM67 N32E 49 SE op
SM68 N29E 78 NW op
SM69 N28E 28 SE op
SM70 N19E S4NW op
SM71 N30E 64 NW op
SM72 N35E 76 SE op
SM73 N20E 42SE op
SM74 N20E 70 NW op
SM75 N41E 38 NW op
SM76 N35E 50 NW op
SM77 N34E 63NW op
SM78 N35E 64 NW op
SM79 N36E 45NW op
SM80 NS2E 45 SE op
SM81 NSOE 60 SE op
SM82 N45W 66 NE tf
SM83 NG68E 20 SE of
SM84 N2SE 20 SE tf
SM8s N30wW 15NE tf
SM86 N25E 65 NW tf
SM87 N22E 72 SE f
SM88 N30E 72SE tf
SM89 N6OE 20 SE tf
SM90 N3SE 84 SE tf
SM91 NI0E 77SE i
SM92 N65SE 20 SE tf
SM93 NI10E 48 SE tf
SM94 N36E 45 NW tf
SM95 N21E 60 SE tf
SM96 N35E 50 SE if
SM97 N28E 70 SE tf
SM98 N75E 67SE T8
SM99 N64E 40 SE g
SM100 NG6OE 25 NW g
SM101 N4SE 54NW g
SM102 N30E 24 SE if
SM103 N40E 50 SE tf
SM104 NSOE 50 SE tf
SM105 N30E 32SE tf
SM106 N26E 30 SE of
SM107 N36W 40SW if
SM108 N40E 54 SE tf
SM109 N30E 44 SE tf
SM110 N3SE 46 SE tf
sMitt N55W 40SW tf
SM112 N40E 48 SE tf
SM113 N40OE 46 SE tf
SM114 N20E 54 SE i
SML115 NIOE 40SE tf
SM116 N40E 45SE tf
SM117 NSOE 70 SE if
SMil18 N20E 52SE tf
SM119 N25E 26 SE of
SM120 NSOE 31SE tf
SMi121 N30E 25NW 23 350 g
SM122 N30E 20NW 49 010 )
SM123 NG6OE 26 NW 30 360 12
SM124 N50W 16 SW 08 016 g
SMI125 N30E 24 SE 16 006 g
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Smke | Dip Plunge | Trend Plunge | Trend Stike | Dip Unit
SM126 N28E 20 SE 18 010 g
SM127 N20wW 24 NE 16 o10 g
SM128 N26E 24 NW 10 004 g
SM129 N30E 40NW g
SM130 N11E 24 NW 31 030 g
SM131 N31E 18 SE 40 035 18
SM132 N26E 41SE 39 055 g
SM133 N70W 43SW 26 046 ®
SM134 N30E 3INW 26 043 g
SM135 N26E 84 SE of
SM136 N25E 69 SE of
SM137 N33E 36 NW 28 050 P
SM138 N28E 39SE 45 050 e
SM139 N4OE 36 NW ®
SM140 N45W 20 SW 34 040 g
SM141 N20W 27NE i
SM142 20 060 N20E 15SE tf
SM143 N21wW 29 NE tf
SM144 NIOW 25 NE t
SM145 N20E 51NW op
SM146 N49E 61SE op
SM147 N24E 74 SE op
SM148 N21E 80 SE op
SM149 NISE 81SE op
SM150 N3SE 53SE op
SMI51 N38E 80 SE op
SM152 N28E 69 SE op
SM153 NISE 74 SE op
SM154 NI16E 71SE op
SM15S N27E 76 SE op
SM156 N32E 73 SE op
SM157 N34E TINW op
SM158 N22E 85 SE op
SM159 N49E 60'SE op
SM160 N24E 82 SE op
SM161 NS7E 78 NW op
SM162 N6OE 66 SE oss
SM163 NISE 54NW oss
SM164 N35E 81 NW oss
SM165 NIOW 44NE op
SMI166 NS4E 65 NW op
SM167 N8sW 20 NE op
SM168 N30E 73 SE op
SM169 N3sW 425w op
SM170 N21w 278w op
SM171 NISW 84 NE op
SM172 N20E 72SE op
SM173 N4OE 70NW op
SM174 NSOE 78NW op
SM175 N4SE 24 SE op
SM176 N23E 46 SE op
SM177 N4SE 70 NW op
SM178 N34E 82NW op
SM179 N38E 38 SE tf
SM180 N16W 24 NE tf
sMi181 N32W 15 SW if
SM182 N4SE 57SE of
sM183 N22E 45NW tf
SM184 N24E 39SE i
SM185 N37E 67SE tf
SM186 NISE 37SE tf
SM187 N6OW 25 §W g
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Fold Axis

Foliation Feldspar Lineation Axial Surface Lithologic
Station Stike |  Dip Plunge | ‘Trend Plunge | Trend Stike | Dip Unit
SMi188 N4gw 16 NE g
SM189 N25W 15 NE g
SM190 N25W 25NE g
SM191 N40E 66 SE 8
SM192 N39E 77SE g
SMI193 | N24E 34NW B
SM194 N37E 65 SE 25 295 g
SM195 N24E 37SE B
SM196 N23E 36 SE g
SM197 N29E 17SE g
SM198 N30E 40 SE 36 052 8
SM199 N28E 64 SE 24 050 e
SM200 N33E 32 NW 26 054 g
$M201 N4sw 35 SW 40 051 g
SM202 N25E 47SE 23 055 8
SM203 N32W 33SW g
SM204 N20W 15 SW 40 054 g
SM205 N39E 34 SE 18
SM206 N39E 73 SE tf
SM207 N31W 30NE 1g
SM208 N45E 79 SE tf
SM209 NSS5E 54 SE tf
SM210 N3SE 66 SE tf
SM211 N30E 49 SE tf
SM212 N39E 54 SE tf
SM213 N31E 45SE tf
SM214 N32E 60 SE if
SM215 N40E 37SE tf
SM216 N20E 62 NW tf
SM217 N23E 29 SE tf
SM218 N8OW 44 NE tf
SMm219 N44E 38 SE tf
SM220 NSOE 40 SE tf
SM221 N36E 49 SE tf
SM222 N44E 50 SE tf
SM223 N37E 52 SE if
SM224 25 010 N25E 35SE tf
SM225 N41E 51SE tf
SM226 N52E 50 SE tf
SM227 N29E 40 SE if
SM228 N29E 44 SE tf
SM229 N46E 56 SE tf
SM230 N4SE 53 SE tf
SM231 N44E 60 SE tf
SM232 N34E 53 SE tf
SM233 NI9E 56 SE tf
SM234 N4 E 35SE tf
SM235 N36E 56 SE tf
SM236 N34E 49 SE of
SM237 N34E 64 SE of
SM238 NISE 48 SE tf
SM239 N24E 33SE if
SM240 N38E 34 SE tf
SM241 N28E 40 SE tf
SM242 N17E 47SE tf
SM243 N22E 52 SE tf
SM244 N35E 39 NW tf
SM245 N21E 64 SE tf
SM246 NIGE 45 SE tf
SM247 NISE 61 SE tf
SM248 N24E 49 SE f
SM249 N26E 50 SE tf
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Stike | Dip Plunge |  Trend Plunge | Trend Stike |  Dip Unit
SM250 N30OwW 55 NE tf
SM251 N36E 67 SE tf
SM252 N30E 35 NW tf
SM253 N20E 33SE if
SM254 N24E 57 SE tf
SM255 N33E 39 SE tf
SM256 N27E 55SE tf
SM257 N25W 24 NE tf
SM258 N46E 34 SE if
SM259 N28E 05 SE tf
SM260 N22E 34 SE tf
SM261 N37E 34 SE tf
SM262 NISE 74 SE tf
SM263 N76E 32NW tf
SM264 NI10E 43 SE f
SM265 N2SE 44 SE tf
SM266 N32E 34 SE tf
SM267 NISE 80 NW tf
SM268 N23W 31SW tf
SM269 N23E 49 SE tf
SM270 NOSE 66 NW tf
SM271 NI2W 54 SW tf
SM272 N30E 55 NW tf
SM273 N14W 87NE f
SM274 NO4E 63 SE tf
SM275 N75E 64 SE tf
SM276 N27E 75 NW f
SM277 NI14W 25 NE tf
SM278 N26E 21 SE tf
SM279 N25 W 20 NE tf
$M280 NO6E 35SE tf
SM281 N26E 48 SE of
SM282 N68W 22 NE tf
SM283 N20 W 34 NE tf
SM284 N52W 18 NE tf
SM285 N17E 38 SE f
SM286 N24E 31SE tf
SM287 N20 W 18 SW of
SM288 N39wW 10 SW tf
SM289 NI0OE 06 SE tf
SM290 N1SE 52 NW f
SM291 NISE 29 SE tf
SM292 N33E 52NW tf
SM293 NIOE 29 SE tf
SM294 N31W 33NE tf
SM295 N18E 23 SE tf
SM296 N60E 43 SE tf
SM297 N30W 56 NE tf
SM298 Ni9E 46 SE tf
SM299 NI3E 54 SE tf
SM300 NI10E 30 SE f
SM301 NI2E 26 SE if
SM302 NISE 23 SE tf
SM303 N20E 29 NW op
SM304 N32E 32SE op
SM305 N25E 38 SE op
SM306 N21E 32 NW op
SM307 N2SE 50 SE op
SM308 N22E 36 SE op
SM309 N31E 40 SE op
SM310 NISE 12NW op
SM311 N25E 40 NW op
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Smke | Dip Plunge | Trend Plunge | Trend Swike |  Dip Unit
SM312 NI0E 64 SE oss
SM313 N20E 20 SE oss
SM314 N25wW 30 NE oss
SM315 N35W 36 NE op
SM316 N64E 40SE op
SM317 N4SE 40 SE op
SM318 N40E 28 NW op
SM319 NSOE 45SE 0ss
SM320 N28E 32NW 0ss
SM321 N40E 26 NW oss
SM322 NIOE 48 SE op
SM323 N20E 28 SE op
SM324 NI2E 34 SE tf
SM325 N10E 21SE tf
SM326 N4SE 36 NW tf
SM327 .N32W 24 NE tf
SM328 N26E 59 NW tf
SM329 N24E 46 SE tf
SM330 05 015 N30E 10NW tf
SM331 N70E 34 SE ff
SM332 N45E 48 SE if
SM333 NI16E 39 SE tf
SM334 N40E 69 SE tf
SM335 N4a1w 25SW tf
SM336 N55W 15NE tf
SM337 N50W 10SW tf
SM338 NI12E 22 NW tf
SM339 NISE 63 SE tf
SM340 N30E 37SE tf
SM341 N20E 36 SE tf
SM342 N35E 61SE tf
SM343 N20W 40NE tf
SM344 N3owW 25NE tf
SM345 N42E 25SE if
SM346 N40E 56 SE tf
SM347 N50W 20NE tf
SM348 NI4E 85SE tf
SM349 N20E 20 SE if
SM350 N33E 47SE tf
SM351 N77TW 24 NE tf
SM352 N65W 36 SW tf
SM353 N60E 20SE g
SM354 N40E 30SE B
SM355 N70E 55SE tf
SM356 N38E 36 SE tf
SM357 NS52E 45SE g
SM358 NS5W 10SW g
SM359 N25SE 15NW 8
SM360 . N25E 38SE op
SM361 N41E 74 SE op
SM362 NISE 42 SE op
SM363 N40E 34 SE op
SM364 NI10E 77SE oss
SM365 N34E 74 SE op
SM366 N31E 49 SE oss
SM367 N30E 70 SE op
SM368 N20E 32NW op
SM369 N35W 39SW op
SM370 N36W 43swW op
SM371 N23 W 45w op
SM372 N85 W 40SW op
SM373 N30wW 4sw 0ss
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Stike | Dip Plunge |  Trend Plunge |  Trend Stike | Dip Unit
SM374 N46E 63 NW oss
SM375 N65W 32NE oss
SM376 N5OE I8 NW oss
SM377 N30E 37NW op
SM378 N25E 74 NW oss
SM379 N60E 69 NW op
SM380 N36E 78 NW x op
SM381 NS7E 40NW op
SM382 NSOE 42NW op
SM383 N3SE 78 NW op
SM384 N7SE 42NW op
SM385 NSOE 44NW op
SM386 N47E 73 NW op
SM387 N37E 48 SE op
SM388 N70E 70 NW op
SM389 N34E 82 NW tf
SM390 N28E 74 SE tf
SM391 N36E 54 NW if
SM392 N30E 54SE tf
SM393 N28E 69 SE tf
SM394 N30E 81 NW tf
SM395 N3SE 59 NW oss
SM396 N22E 82NW oss
SM397 NSOE 60 NW oss
SM398 N41E 73 SE oss
SM399 N32E 40NW oss
SM400 N42E 72NW oss
SM401 N31E 45SE oss
SM402 N34E 66 SE oss
SM403 NSOE 6TNW g
SM404 N20w 30NE g
SM405 N20wW 20 NE tf
SM406 N3SE 27SE g
SM407 NISW 13 NE 8
SM408 N23W 30NE 18
SM409 NISE 21SE tf
SM410 N30E 22SE g
SM411 N28E - 24 NW tf
SM412 N25E 58 SE g
SM413 N34E 36 SE tf
SM414 N40E 32NW tf
SM415 N3SE 70 SE 3
SM416 NIOE 30NW B
SMa17? NISW S1NE ]
SMa18 N62W 35SW B
SMai9 Nsow 22SW 12 070 18
SM420 N32W 20 NE 1
SM421 N4asw 21NE g
SM422 NSSE 29 SE 24 035 g
SM423 N48E 24 SE 42 026 g
SM424 N40E 40SE 20 313 8
SM425 N25E 20 SE 37 305 18
SM426 N2o0wW 36 SW g
SM427 N25E 25SE 3s 350 18
SM428 N20E 25SE 32 340 18
SM429 N25 W 20 SW 15 060 ]
SM430 N23E 26 SE 37 057 8
SM431 N32E 20 SE 24 312 B
SM432 N36E 15SE g
SM433 NS2E 30 SE g
SM434 NS3E 34SE g
SM43s g
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Stike | Dip Plunge | Trend Plunge |  Trend Swike | Dip Unit
SM436 N6SE 27SE g
SM437 N62E 57SE 18
SM437(B) NSOE 25 SE g
SM438 N60E 40 SE g
SM439 NS5S4E 41SE 45 060 g
SM440 N5OE 66 SE g
SM44l N70E 60 SE 2
SMa42 N70E 67SE ©
SM443 NSOE 28 SE g
SMdd4 N3SE 20 SE B
SM445 N45SE 45 NW 0 025 g
SM446 N45W 30 NE 0 045 g
SM447 N6oW 34NE g
SM448 NSSE 38 SE g
SM449 N25W 25 NE g
SM450 N35E 20 NW 2
SM451 N4SE 65SE g
SM452 N4SE 25 SE g
SM453 N60W 38 SW g
SM454 N4ow 25SW g
SM4s5 N3SE 27NW g
SM456 N4ow 425w ]
SM457 N45E 52SE g
SM458 N45E 30SE e
SM459 N4swW 28 SW ]
SM460 N20W 20 SW ®
SM461 N35W 30 SW e
SM462 N25W 21SW e
SM463 N35E 39 NW B
SM464 N30W 28 SW 8
SM465 N37E 34SE g
SM466 N26E 36 SE g
SM467 N4LE 31SE i3
SM468 N20E 20 SE 1g
SM469 N37E 35SE e
SM470 N72E 50 SE g
SM471 N39E 44 SE g
SM472 N30E 50 SE 8
SM473 N40OE 74 SE g
SM474 N33E 41NW g
SM475 N26E 37SE e
SM476 N20E 25SE ]
SM477 N4SE 38 SE g
SM478 N30E 32SE 18
SM479 N44E 68 SE tf
SM480 N83E 56 NW tf
SM481 N30E 55 SE tf
SM482 N29E 51SE f
SM483 N4ow 26 SW if
SM484 N44E 50 NW tf
SM485 N30wW 20 NE tf
SM486 N60W 45NE tf
SM487 N3sW 46 SW tf
SM488 N30E 35SE if
SM489 N3ow 34NE tf
SM490 N37W 32NE tf
SM491 N49E 56 SE P
SM492 NS6E 44 SE g
SM493 N74E 36 SE g
SM494 N21E 35SE g
SM495 Ni16W 73 NE tf
SM496 N54wW 41SW tf
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Lithologic

Foliation Feldspar Lineation Fold Axis Axial Surface
Station Smike | Dip Plunge | Trend Plunge | Trend Stike |  Dip Unit
SM497 N40E 14NW tf
SM498 N53W 74NE tf
SM499 NISE 34NW tf
SM499B NS3E 61SE tf
SM499C N24E 32NW tf
SM500 16 042 N44E 41 NW tf
SM501 N42E 53 SE tf
SM502 N4SE 63 SE tf
SMS03 N52E 57SE tf
SM504 NS6E 46 SE tf
SM505 N33E 44SE tf
SM506 N27E 35SE tf
SM507 N37W 54 NE tf
SM508 N54W 46 SW tf
SM509 N29w 32NE tf
SM510 N34E 47SE if
SM511 NOSE 41SE tf
SM512 N39E 60 SE tf
SM513 N38E 60 NW tf
SM514 N36E 50 SE tf
SM515 NISE 61 NW tf
SMs16 N28E 20 NW tf
SM517 NOSE 68 SE tf
SMs18 NISE 39SE tf
SM519 NS56E 36 SE tf
SM520 NS58E 39 SE tf
SM521 N46E 54 SE tf
SM522 N44E 71SE tf
SM523 N68E 26 SE tf
SM524 N36E 85 NW of
SM525 'N44E 35SE ! tf
SM526 N30E 43SE tf
SM527 N3gW 26 SW tf
SM528 N62W 18SW tf
SM529 N24E 60 SE tf
SM530 N37E 40NW tf
SMs31 NS7E 37SE tf
SM532 N53E 65 SE if
SM533 N23E 78 NW tf
SM534 N20W 26 NE tf
SM535 N4o W 32NE tf
SM536 N41E 35SE 18
SM537 N36E 27SE g
SM538 N16W 24SW g
SM539 N48E 26 SE 18
SM540 N70W 45SW 7
SM541 N30E 61SE g
SM542 N23W 38 NE g
SM543 N36E 43NW s
SMS44 N30E 24 SE B
SM545 N29wW 20 NE g
SM546 NOSE 15NW g
SM547 N28E 32SE tf
SM548 N30E 20 SE tf
SMS49 N29E 28 SE tf
SM550 N24E 32NW g
SM551 N36E 56 NW g
SM552 N6OE 25SE g
SM553 N38E 32SE g
SM554 N4SE 63 SE g
SM555 N31E 35SE g
[ YELT N40OE 40SE tf
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Axial Surface

Foliation Feldspar Lineation Fold Axis Lithologic

Station Swike ]| Dip Plunge | Trend Plunge {  Trend Stike |  Dip Unit
SM557 N27E 53 SE f
SMS558 NT78W 76 SW of
SM559 N21E 25SE

SM560 N36E 33SE 13
SM561 N41E 34 SE e
SM562 N23E 21 NW 18
SM563 N20E 26 NW g
SM564 N21W 26 NE e
SM565 NS2E 54 SE g
SM566 N33W 40 SW g
SM567 NISE - 34 SE f
SM568 N34E 40 SE tf
SM569 NS1E 62 SE of
SM570 N42E 32SE tf
SM571 ‘N27W 28 NE tf
SM572 N4SE 41SE tf
SM573 N39E 46 SE tf
SM574 N23E 32 NW

SM575 N43E 25SE g
SM576 N29E 39 SE e
SM577 N60E 32SE g
SM578 N34E 48 SE g
SM579 N28E 41SE tf
SM580 N34E 39 SE of
SM581 N24E 34 SE g
SM582 N60E 58 SE g
SM583 N34E 62SE tf
SM584 N25E 39 SE of
SM585 N38E 47SE tf
SM586 N29E 36 SE tf
SM587 N2IE 64 SE f
SM588 N24E 34 SE tf
SM589 NISE 44 SE tf
SM590 N24E 73 SE tf
SM591 N47E 35SE f
SM592 N46E 52SE tf
SM593 N23 W 15 SW tf
SM594 N26W 38 NE tf
SM595 N20W 19NE tf
SM596 N23W 34 NE of
SM597 NS7E 64 SE g
SM598 N38E 46 SE tf
SM599 N43E 52SE g
SM600 N27E 43SE 18
SM601 N60E 51SE g
SM602 NS6E 62 SE 18
SM603 N21E 36 SE of
SM604 N35E 47SE tf
SM605 N27E 40 SE tf
SM606 N31E 52 SE tf
SM607 N42E 67SE of
SM608 N70E 43 SE of
SM609 N20wW 15NE "
SM610 N30E 27 SE o
SMél11 N25E 38 SE tf
SM612 N32E 50 SE f
SM613 NI7E 33 SE of
SM614 N29E 40 SE tf
SM615 N39E 42SE tf
SM616 N32E 42 SE tf
SM617 N34E 44 SE tf
SM618 N40E 38 SE tf
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic

Station Stike |  Dip Plunge | Trend Plunge | Trend Stike |  Dip Unit
SM619 N47E 65 NW tf
SM620 N4SE 60 SE tf
SM621 N37E 17SE tf
SM622 N34E 65SE tf
SM623 Na3w 37NE of
SMé624 N42E 49NW tf
SM625 N36E 62SE tf
SM 625B N3SE 68 NW tf
SM626 N38E 35SE tf
SM627 N32E 42SE if
SMé628 N21E SINW tf
SM629 N41E 70 SE tf
SM630 NS4E 43NW of
SM631 N28E 55 NW tf
SM632 N25E 67NW tf
SM633 NI1OW 62NE tf
SM634 NISE 76 SE tf
SM635 tf
SM636 NSLE 56 NW tf
SM637 N27E 38NW tf
SM638 N4Ow 40 SW if
SM639 N70E 48 SE tf
SM640 N20W 37NE tf
SMé641 N3SE 41SE tf
SM642 N30E 45SE tf
SM643 N40OE 43SE tf
SMé44 N37E 49 SE f
SM645 N43E 39 SE tf
SM646 N3S8E 42SE tf
SM647 N35E 40 SE tf
SM648 N20W 26 NE if
SM649 N28W 21 NE of
SM650 N24wW 15 NE f
SM651 N31W 32NE tf
SM652 N30E 40 SE tf
SM653 N20W 37NE tf
SM654 N31W 42NE tf
SM655 N26W 31NE tf
SM656 N21E 40NW tf
SM657 N36E 27SE tf
SMé658 N25E 34 SE tf
SM659 N27W 39NE tf
SM$660 Na2w 40 NE tf
SM661 N38E 41NW tf
SM662 N25E 31SE tf
SM663 N43E 29 SE tf
SM664 N27E 36 SE tf
SM665 N21E 40 SE o
SM666 N27E 38 SE tf
SM667 N24E 43SE o
SM668 N20E 40SE tf
SM669 NISW 31NE if
SM670 N21wW 27NE’ tf
SM671 N17W 28 NE tf
SM672 N23E 37SE o
SM673 N26E 31SE tf
SM674 N18W 37NE if
SM675 N20W 35NE tf
SM676 N37TW 45NE of
SM677 N29E 37SE of
SM678 N34E 46 SE f
SMé679 N29E 34 SE tf
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Stike |  Dip Plunge | Trend Plunge | Trend Stike |  Dip Unit
SM680 N31E 31 SE ) tf
SM681 N21E 59 SE 12
SM682 N46E 74 NW g
SM683 N27E 54 SE ®
SM684 N34E 64 SE g
SM685 NISW 57NE tf
SM686 N10E 50 SE tf
SM687 N30W 32NE of
SM688 NSOE 60 SE tf
SM689 N14W 32 NE tf
SM690 NOsSW 40NE tf
SM691 N33E 70 SE tf
SM692 N30E 70 SE f
SM693 N42E 65 SE tf
SM694 N31E 65 SE tf
SM695 N44E 71SE tf
SM696 NI1sW 42NE tf
SM697 N36E 60 SE tf
SM698 N39E 47SE f
SM699 N36E 64 SE tf
SM700 N24wW 49 NE f
SM701 NISW 43 NE tf
SM702 N20wW 46 NE tf
SM703 N30E 53SE tf
SM704 N36E 59 SE tf
SM705 N34E 54 SE f
SM706 N30E 47SE tf
SM707 N17W 39NE f
SM708 N29E 39 SE f
SM709 N31E 30SE tf
SM710 N25E 35SE tf
SM711 N21E 30 SE tf
SM712 N20 W 40NE if
SM713 NIsW 45NE tf
SM714 NI1OW 40NE f
SM715 N60OE 30SE tf
SM716 N56E 59 SE tf
SM717 N35E 41 SE tf
SM718 N20W 67 NE tf
SM719 NOSE 43SE f
SM720 N60E 25SE tf
sM721 N34E 45 SE tf
SM722 N20W 39NE tf
SM723 N34E 20SE g
SM724 N45E 43 SE 8
SM725 N34E 21 SE B
SM726 N44E 47NW P
SM727 NSOE 24 SE e
SM728 N2sw 26 NE ©®
SM729 N29E 35SE 8
SM730 N34E 40 SE e
SM731 N30E 30SE g
SM732 N42E 37SE g
SM733 N31E 27SE g
SM734 N3SE 24 SE g
SM735 N28E 20 SE B
SM736 N32E 23 SE 8
SM737 N34E 41SE 8
SM738 N31E 39SE 18
SM739 N39E 33 SE g
SM740 N20W 45NE g
SM741 N24W 40NE g
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Swike |  Dip Plunge |  Trend Plunge | Trend Stike |  Dip Unit
SM742 N36E 37SE 12
SM743 N32E 22 SE g
SM744 N34E 64 SE g
SM745 N3sW 29 SW e
SM746 N30E 30SE g
SM747 N36E 20 SE g
SM748 N22WwW 70 NE g
SM749 N39E 53 NW g
SM750 N35SE 24 SE B
SM751 N30E 25SE g
SM752 N18W 30 NE 2
SM753 N30E 47SE e
SM754 N25E 50 SE g
SM755 N35E 60 SE g
SM756 N31E 64 SE g
SM757 N36E 64 SE g
SM758 N27E 55 SE g
SM759 N32E 21 SE g
SM760 N2g W 25NE g
SM761 N25W 29 NE g
SM762 N30E 27SE g
SM763 N33E 22 SE g
SM764 N30E 29 SE b4
SM765 N35E 26 SE g
SM766 N28E 30 SE g
SM767 N24E 28 SE 8
SM768 N29E 318E B
SM769 N32E 26 SE g
SM770 N34E 28 SE g
SM771 NISW 38 NE op
SM772 N24W 42NE op
SM773 N20E 53 SE op
SM774 N38E S1SE op
SM775 N36E 67SE tf
SM776 N20W 37NE P
SM777 N31E 40 NW 18
SM778 N2owW 27 SW g
SM779 N36E 41SE g
SM780 N32E 38 SE e
SM781 N27W 31NE g
SM782 N36E 43 NW g
SM783 N26E 34 NW op
SM784 N31E 30 NW op
SM785 N28E 38 NW op
SM786 N2IW 40 SW op
SM787 N29E 42 SE op
SM788 N35E 40 SE 0ss
SM789 N31E 44 SE o0ss
SM790 N36E 51 SE tf
SM791 N35E 56 SE tf
SM792 N23W 40NE B
SM793 N17W 36 NE g
SM794 N3ow 42NE e
SM795 N3SE 48 NW g
SM796 N34E 51 NW g
SM797 NI19W 60 NE g
SM798 N23 W 64 NE g
SM799 N33E 54 SE tf
$M800 NI1SW 35NE tf
S$M801 N27E 36 SE tf
SM802 N36E 59 NW tf
SM803 N30E 41SE tf

76




Axial Surface

Foliation Feldspar Lineation Fold Axis Lithologic
Station Smike | Dip Plunge | Trend Plunge | Trend Smke ]| Dip Unit
SM804 N34E 50 NW tf
SM805 N39E 46 SE tf
SM806 N34W 42NE tf
SM807 N40E 37SE of
SM808 N31E 40 SE tf
SM809 N27W 51NE if
SM810 N36E 47SE g
SM811 N39E 40SE g
SMs812 N33E 49SE g
SM813 NISE 40NW tf
SM814 NO5W 47sW tf
SM815 N30E 36 SE B
SMs16 N27E 30 SE e
SM817 N35E 50 SE 18
SM818 N33E 42 SE g
SM819 N36E 39SE 18
SM820 N3LE 38 SE e
SM821 N33E 35SE e
SM822 N4OE 29 SE B
SM823 N30E 30 SE g
SM824 N39E 31SE B
SM825 N36E 42SE 8
SM826 N24E 38 SE g
SM827 N29E 41SE g
SM828 N37E 50 SE if
SM829 N30E 57SE tf
SM830 N35E 53SE tf
SM831 N31E 47SE tf
SM832 N36E 53SE if
SM833 N41E 48 SE if
SM834 N32E 49 SE tf
SM835 N36E 55SE tf
SM836 N29E 60 SE 13
SMs37 N37E 62 SE tf
SM838 N41E 56 SE if
SM839 N39E 52SE tf
SM840 N32E 61 SE tf
SM841 N27W S2NE 2
SMs842 N33E 40 SE e
SM843 N29E 37NW g
SM844 N31W 30NE w®
SM845 N39E 40SE g
SM846 N37E 49NW g
SM847 N41E 53 NW ®
SM848 N31E 40NW op
SM849 N27E 36 SE oss
SM850 N30E 46 SE oss
sM851 N3SE 43 SE oss
SM852 N32E 40 SE 0ss
SM8s3 N37E 56 SE if
SM854 N21wW 42NE B
SM855 N26W 39NE 1
SM856 N23W 45NE 3
SMses7 N37E 42SE op
SM858 N41E 61SE 0ss
SM859 N33E 52SE oss
SM860 N44E 49SE op
SM861 N21W 37NE oss
SM862 NISW 40 NE oss
SM863 N36E 40SE oss
SM864 N31E 48 SE oss
SM865 N26E 41SE op
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Stike |  Dip Plunge | Trend Plunge | Trend Swike |  Dip Unit
SM866 N30E 41 SE op
SM867 N37E 36 SE op
SM868 N20W 47NE 0ss
S$M869 N25W 42NE 0ss
SM870 N33E 39 SE 0ss
SM871 N35E 44 SE oss
SM872 N36E 39 SE 0ss
SM873 N26W 40 NE op
SMB874 N30W 51NE 0ss
SM875 N28W 46 NE o0ss
SM876 N33 W 44NE oss
SM877 N31E 50 SE o0ss
SM878 N40E 47 SE oss
SM879 N35E 54 SE 05§
SM8so N31E 67 SE 0s8
SM881 N39E 54 SE o0ss
SM882 N28E 49 SE 0ss
SM883 N25E 42SE op
SM3884 N31E 50 SE 0ss
SM885 N35E 36 SE 0ss
SM886 N30E 39SE oss
SM887 N39E 40 SE 0ss
SMs888 N28E 41SE 0ss
SM889 N30E 44 SE 0ss
SM890 N40E 42SE 0ss
SM891 N1SW S2NE 058
SM892 N21W 37SW 0ss
SM893 N31E 48 SE 0s8
SM894 N36E 49 SE oss
SM895 N3SE 47SE 0ss
SM896 N34E 47SE oss
SM897 N43E 51SE oss
SM898 N32E 41SE oss
SM399 N37E 41SE 0ss
SM900 N31E 49 SE 058
SM901 N39E 53 SE 0ss
SM902 N4OE 41 SE oss
SM903 N38E 46 SE o0ss
SM904 N30E 31SE oss
SM505 N32E 29 SE 058
SM906 N36E 34 SE 0ss
SM907 N33E 30SE op
SM908 N25E 54 SE 0ss
SM909 N20 W 43NE oss
SM910 N31E 46 SE oss
SM911 N26E 36 SE 058
SM912 N24E 45SE oss
SM913 N21E 59 SE oss
SM914 N30E 51SE 0ss
SM915 N24E 46 SE 0ss
SM916 N29E 49 SE oss
SM917 N35E 40 SE oss
SMo918 N21E 38 SE B
SM919 N33E S0SE oss
SM920 N20E 27SE g
SM921 N31E 25 SE B
SM922 N27E S8ONW 18
SM923 NISW 26 NE ®
SM924 Niow 26 NE g
SM925 N23E 27NW 1g
SM926 N29E 21SE g
SM927 N22E 24 SE e
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Suike | Dip Plunge | Trend Plunge | Trend Stike |  Dip Unit
SMo28 N17W 25NE e
SMo29 N23E 29SE e
SM930 N3SE 30SE e
SMo31 N26E 30SE 5
SM932 N29E 26 SE e
$M933 N28E 27SE ®
SM934 N21E 31SE e
SM935 N24E 25 SE e
SM936 N13W 27NE g8
$Mo37 Ni6W 21NE e
SM938 N27E 29 SE g
$M939 N23E 33SE g
SM940 N16W 27NE g
$Mod1 N21E 33SE ©®
SM942 N20E 48 SE oss
SM943 N25E 30SE e
SM944 N20E 27SE g
SMo45 N24E 28 SE ®
SM946 N23E 25 SE g
SM947 N20E 29SE g
SM948 N26E 30SE g
SM949 N21E 29SE g
SM950 N23E 35SE g
SM951 N30E 33SE B
SM952 N27E 38 SE e
SMos3 N35SE 43SE 8
SM954 N21E 29SE tf
SMos5 N20E S1SE f
SM9S6 N24E S9NW if
$M957 N25E 60 NW if
SM958 N29E 64 SE if
SM959 N21E 60 SE tf
SM960 N30E 43SE ®
SM961 N30E 41SE B
$M962 N33E 45SE e
SM963 N27E 47SE g
SM964 N25E 40SE e
SM965 N31E 25NW rg
SM966 N34w 20SW e
SM967 N20E 31SE ©®
SM968 N26E 35SE rg
SM969 N39E 47SE ®
SM970 N32E 40SE g
SM971 N3SE 50 SE e
SM972 N20E 55SE tf
§M973 N24E 50SE ff
SM974 N2LE 56 SE of
SM975 N26E 59 SE f
SM976 N30E 42SE e
SMo77 N26E 31NW 5
SM978 N25E 40SE 5
$M979 N20E 61SE f
SM980 N25E 70NW ff
$M981 N23E 66 NW tf
$M982 N27E 70 SE 1f
SMo983 N30E 47SE op
SM9s4 N21E 50SE op
SMogs N28E 60 SE op
$M986 N26E S1SE op
SMog? N35E 47SE ®
SMos8 N29E 40SE g
$Mo989 N2IE 44 SE 2
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Axial Surface

Foliation Feldspar Lineation Fold Axis Lithologic
Station Stike ]  Dip Plunge | Trend Plunge | Trend Swike ]| Dip Unit
SM990 N24E 37SE g
SM991 N30E 29 SE g
SM992 N27E 33SE e
SM993 N30E 30NW s
SM994 N26E 41NW e
SM995 N25E 29 SE g
SM996 N31E 35SE g
SM997 N29E 46 SE B
SM998 N30E 25 SE g
SM999 N26E 29 SE B
SM1000 N21E 37SE g
SM1001 N35E SINW g
SM1002 N25W 43NE g
SM1003 N31E 40 SE 8
SM1004 N27E 51SE g
SM1005 N20W 37NE g
SM1006 N29w 40NE g
SM1007 N20E 30 SE tf
SM1008 N25E 34 NW g
SM1009 N35W 29NE e
SM1010 N31E 55SE tf
SM1011 N26E 50 SE of
SM1012 N35E 54 SE tf
SM1013 N27E 40SE tf
SM1014 N24E 57SE of
SM1015 N30E 51SE tf
SM1016 N32E 54 SE tf
SMI017 N39E 52SE tf
SMI018 N36E 57SE tf
SM1019 N29E 54 SE tf
SM1020 N3LE 49 SE f
SM1021 N37E 59 SE tf
SM1022 N33E 51SE it
SM1023 N34E 56 SE tf
SM1024 N38E 52SE if
SM1025 N34E 58 SE tf
SM1026 N40OE 64 SE tf
SM1027 N39E 71SE op
SM1028 N30E 50 SE tf
SM1029 N33E 47SE if
SM1030 N29E 54 SE tf
SM1031 N30E 50 SE tf
SM1032 N36E 58 SE tf
SM1033 N28E 55SE of
SM1034 N25W 4TNE f
SM1035 N31E 52 SE tf
SM1036 N42E 67SE o
SM1037 N40E 64 SE tf
SM1038 N45SE 68 SE f
SM1039 N4lE 60 SE tf
SM1040 N40E 55SE f
SM1041 NM4E 65 SE if
SM1042 N3SE 47SE tf
SM1043 N31E S7SE tf
SM1044 N26E 70 SE of
SM1045 N21E 76 NW op
SM1046 N35E 61 SE oss
SM1047 N39E 65 SE 05§
SM1048 N34E 57SE op
SM1049 N37E 65 SE op
SM1050 N36E 57SE op
SM1051 N41E 68 SE oss
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Axial Surface

Foliation Feldspar Lineation Fold Axis Lithologic
Station Stike | Dip Plunge | Trend Plunge | Trend Smke | Dip Unit
SM1052 N40E 60 SE 0ss
$M1053 N4SE 62 SE oss
SM1054 N34E 66 NW 0ss
SM1055 N36E 55SE oss
SM1056 N29E 67NW oss
SM1057 N38E 64 NW oss
SM1058 N39E S1SE 0ss
SM1059 N4LE 60 SE 05
SM1060 N36E 57SE op
SM1061 N42E 65 SE op
SM1062 N39E 54 SE op
SM1063 N43E S7SE op
SM1064 NA4LE 62 SE op
SM1065 N37E 65 NW 0ss
$M1066 N42E 50 SE 0ss
SM1067 N26W 41NE oss
SM1068 N29W 45NE 0ss
$M1069 N3LE STSE oss
$M1070 N29E 62 SE 0ss
SM1071 N20W 40NE op
SM1072 N27E 45 SE op
SM1073 N27E 41SE op
SM1074 N31E 48 SE op
SM1075 N3SE 60 SE op
SM1076 N28E 51SE op
SM1077 N25E 49 SE op
$M1078 N2LW 38NE op
$M1079 N33E 44 SE op
SM1080 N37E 51SE op
SM1081 N29E 41NW oss
SM1082 N33E 49 SE oss
SM1083 N38E 47SE oss
SM1084 N34E 46 SE oss
SM1085 N39E STSE oss
SM1086 N41E 62 SE op
$M1087 N42E 60 NW op
SM1088 N37E 61NW op
SM1089 N30E 57NW op
SM1090 N40E 62NW op
SM1091 N3SE 51SE op
SM1092 N42E 57SE op
$M1093 N39E 48 SE op
SM1094 N36E 52SE op
SM1095 N40E 61NW op
SM1096 N3SE 50 SE op
SM1097 N3sW 62 NE op
SM1098 N36E 52 SE op
SM1099 N4SE 67SE op
SM1100 N31E 57SE op
SM1101 N4OE 50 SE op
SM1102 N3SE S4SE oss
SM1103 N36E 50 SE oss
SM1104 N42E 47SE 0ss
SM110s N39E S3SE oss
SM1106 N33E 49SE oss
$M1107 N37E 57SE op
SM1108 N43E 62NW op
SM1109 N40E 60NW op
SM1110 N36E 59SE op
SMii11 N41E 55SE op
sM1112 N30E 53NW op
SM1113 N33SE 60 SE op
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station stike |  Dip Plunge | Trend Plunge | Trend Swmike | Dip Unit
SMi1114 N27W 67NE op
SM1115 N25W 64 NE op
SM1116 N39E 61SE op
SM1117 N37E 58 SE op
SM1118 N37E 60 SE op
SM1119 N39E 57NW op
SM1120 N45E 61SE op
SM1121 N32E 57SE op
SM1122 N43E 50 SE op
SM1123 N36E 54 SE op
SM1124 N41E 67SE op
SM1125 N38E 47SE op
SM1126 N43E 39 SE op
SM1127 N30E 47SE op
SM1128 N28E 36 SE op
SM1129 N33E 46 SE op
SM1130 N36E 52 SE op
SM1131 N35E 56 SE op
SM1132 N31E 50 SE op
SM1133 N40E 61 SE op
SM1134 N42E 56 SE op
SM1135 N39E 50 NW 0ss
SM1136 N36E 49NW oss
SM1137 N38E 52 SE 0ss
SM1138 N4SE 60 SE oss
SM1139 N36E 51SE oss
SM1140 N40E 49 SE 058
SM1141 N37E 60 SE oss
SM1142 N44E 57SE oss
SM1143 N27 W 42NE op
SM1144 N30wW 45NE op
SM1145 N36E 52 SE op
SM1146 N40E 51SE oss
SM1147 N38E 60 SE oss
SM1148 N29 W 67NE oss
SM1149 N3 w 65 NE oss
SM1150 N41E 57SE o0ss
SM1151 N39E 44 SE oss
SM1152 N41E 50 SE oss
SM1153 N27W 49NE 0ss
SM1154 N39E 54 SE op
SM1155 N42E 60 SE op
SM1156 N40E 54 SE op
SM1157 N30w 38 NE op
SM1158 N38E 42 SE op
SM1159 N42E 51SE op
SM1160 N30E 61NW op
SM1161 N37E 60 NW op
SM1162 N31E 59 NW op
SM1163 N40OE 60 SE o0ss
SM1164 N49E 70 SE s oss
SMI1165 N39E 54 SE oss
SM1166 N4SE 60 SE oss
SM1167 NS5E 64 NW oss
SM1168 N4SE 60 NW op
SM1169 N49E 65 NW o0ss
SM1170 N41E 59 SE oss
SM1171 N44E 49 SE oss
SM1172 N39E 48 SE op
SM1173 N4SE 50 SE op
SM1174 N34E 46 SE op
SM1175 N31W 49NE op
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Foliation Feldspar Lineation Fold Axis Axial Surface Lithologic
Station Smke | Dip Plunpe | Trend Plunge | Trend Stike |  Dip Unit
SM1176 N36W 40 NE op
SM1177 N30E 60 SE op
SM1178 N35E 50 SE 05§
SM1179 N39E 57SE oss
SM1180 N41E 49 SE 0ss
SM1181 N3SE 45SE 0ss
SM1182 N40E 49 SE oss
SMI183 N36E 52SE oss
SM1184 N39E 49 SE oss
SM1185 N4SE 55SE 0ss
SM1186 N29E 35SE g
SM1187 N33E 39SE 1
SM1188 N30E 27SE e
SM1189 N41E 33SE g
SM1190 N37E 42 SE g
SM1191 N40E 31SE g
SM1192 N45E 29 SE g
SM1193 N27W 37NE 18
SM1194 N31W 31NE g
SM1195 N4OwW 39NE g
SM1196 N38W 45 SW g
SM1197 N25W 31SW g
SM1198 N31E 46 SE e
SM1199 N39E 57SE g
SM1200 N36E 50 SE g
SM1201 N43E 61 SE g
SM1202 N37E 49NW tf
SM1203 N3IE 27SE tf
SM1204 N30E 30 SE of
SM1205 NI19W 41NE tf
SM1206 N25E 37SE tf
SM1207 N3SE 32SE tf
SM1208 N15W 27NE tf
SM1209 N20W 24NE of
SMI1210 N21E 29 SE tf
SMi1211 N27E 65 NW g
SMI212 N20E 51SE g
SM1213 N24E 56 SE g
SM1214 N30E 50 SE ®
SM1215 N20W 31NE if
SM1216 N25W 40 NE tf
SMI217 N3SE 40 SE if
SM1218 N31E 29 SE of
SM1219 N27E 50 SE g
SM1220 N31E 59 SE e
SM1221 N30E 50 SE tf
SM1222 N35E 47SE tf
SM1223 N27E 38 SE of
SM1224 N33E 37SE tf
SM1225 N20wW 35NE tf
SM1226 N31E 42NW o
SM1227 N41E 47SE tf
SM1228 N38E 45SE tf
SM1229 N25W 51NE tf
SM1230 N39E 49 NW f
SM1231 N36E 40 SE f
SM1232 N27E 45 SE if
SM1233 N31E 59 SE ®
SM1234 N27E 42 SE e
SM1235 N26W 40 NE 18
SM1236 N29W 45NE -
SM1237 N30E 49 SE -

83




Axial Surface

Foliation Feldspar Lineation Fold Axis Lithologic
Station Swike |  Dip Plunge { ‘Trend Plunge { Trend Stike |  Dip Unit
SM1238 N34E 40 SE g
SM1239 N31E 38SE g
SM1240 N32E 50 SE g
SM1241 N27E S3SE g
SM1242 N36E 43SE e
SM1243 N29W 40NE B
SM1244 N31E 46 SE g
SM1245 N3SE 40SE )
SM1246 N38E 50 SE tf
SM1247 N21E 37NW if
SM1248 N29E 47NW tf
SM1249 N34E 57SE tf
SM1250 N20E S1SE op
SM1251 N1sW 60 NE op
SM1252 N24 W 65 NE op
SM1253 N30E 61SE op
SM1254 N32E 55SE op
SM1255 N36E 51SE op
SM1256 N30E 52SE op
SM1257 N25W 43 SW op
SM1258 N21W 40 SW op
SM1259 NI5SW 375W op
SM1260 N29E 35NW op
SM1261 N30E 49 SE op
SM1262 N27E 51SE op
SM1263 N34E 50 SE op
SM1264 N38E 64 NW op
SM1265 N25wW 70 NE op
SM1266 N20wW 31SW op
SM1267 N33E 42 NW op
SM1268 N29E 57SE op
SM1269 N31E 50 SE op
SM1270 N35E S7SE op
SM1271 N28E 51SE op
SM1272 N20W 42NE op
SM1273 N21 W 36 NE op
SM1274 N17W 41NE op
SM1275 N27E 51SE op
SM1276 N35E 47NW op
SM1277 N30E 57SE op
SMI1278 N31E 60 SE op
SM1279 N37E S3SE op
SMi280 N31E 52 SE op
SM1281 N29E 50 SE op
SM1282 N27E 42NW op
SM1283 N35E 50 SE op
SM1284 N31E 45 SE op
SM1285 N37E 50 NW or
SM1286 N30E 47NW er
SM1287 N31E 57SE op
SM1288 N39E 51SE op
SM1289 N3SE 60 SE op
SM1290 N30E 54 SE op
SM1291 N37E 50 SE op
SM1292 N27E 61SE op
SM1293 N33E 43SE op
SM1294 N20wW 51NE op
SM1295 N29E 57SE op
SM1296 N26W 50 NE op
SM1297 N37E 51SE op
SM1298 N31E 60 SE op
SM1299 N36E 50 SE op
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Axial Surface

Foliation Feldspar Lineation Fold Axis Lithologic
Station Stike ]| Dip Plunge |  Trend Plunge | Trend Stike |  Dip Unit
SM1300 N30OE S7SE op
SM1301 N29E S1SE oss
SM1302 N35E 55SE oss
SM1303 N33E 50 SE oss
5M1304 N31E 57SE oss
SM1305 N29E 59 SE oss
SM1306 N34E 61SE oss
SM1307 N31E 54 SE op
SM1308 N28E 52SE op
SM1309 N34E 57SE op
SM1310 N34E 51SE op
SM1311 N27E 62SE op
SM1312 N31E 58 SE op
SM1313 N29E 54 SE tf
SM1314 N31E 61SE tf
SM1315 . N30E 51SE tf
SM1316 N35E 50 SE i
SM1317 N33E 50 SE tf
SM1318 N37E 67SE op
SM1319 N34E 61SE op
SM1320 N30E 65SE op
SM1321 N36E 68 SE op
SM1322 N33E 61SE op
SM1323 N35E 64 SE op
SM1324 N39E 59 SE op
SM1325 N31E 64 SE op
SM1326 N36E 69 SE op
SM1327 N34E 63 SE op
SM1328 N29E S8 SE op
SM1329 N32E 66 SE op
SM1330 N38E 61 SE op
SM1331 N34E 54 SE op
SM1332 N35E 58 SE op
SM1333 N32E 55SE op
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VITA

Dwight D. Lamb was born in Princeton Kentucky but spent most of his youth on a
small tobacco and cattle farm in Lyon County, Kentucky. As a boy Dwight developed an
interest in the various rocks, minerals, and fossils that he found on the family farm. In
June 1980, Dwight graduated from Lyon County High School and chose to attend college
classes at Mississippi State University where he majored in biochemistry and chemical
engineering. There, he also played basketball for MSU and worked in the biochemistry
department through the University work-study program. Spring 1981, Dwight left MSU
to return to work on the family farm. In 1984, Dwight decided to return to college at a
location closer to his Kentucky home. June 1988, Dwight earned his Bachelor’s degree
in biology with a minor in geology from the University of Tennessee-Martin. One year
later Dwight returned to UT-Martin where he earned a Bachelor’s degree in geology. In
the fall, 1992, Dwight entered the masters program in geological sciences at The
University of Tennessee-Knoxville. There, he worked as a graduate teaching assistant
and later as an intern at Hazardous WastefRemediallAétion Programs. Following his
internship, Dwight accepted a full time position for an environmental ﬁrm,'which slowed
his goal of obtaining a Masters degree. Dwight obtained his Masters degree in December
2001. Today, Dwight remains in Knoxville where he and his wife are expecting their

second child.
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Plate 1: Geologic map and cross sections, Scaly Mountain 7.5 minute quadrangle, North Carolina
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DESCRIPTION OF ROCK UNITS
B OTTO FORMATION TALLULAH FALLS FORMATION
BIOTITE-MUSCOVITE SCHIST - Pelitic schist with minor BIOTITE GNEISS AND METAGRAYWACKE - Biotite
m amounts of metagraywacke. Schist is light gray to dark gneiss and metagraywacke are medium to dark gray to
gray/black (fresh) and fine- to coarse-grained containing black and fine to medium grained containing quartz,
muscovite, quartz, plagioclase, biotite, +/- garnet, +/- I , biotite, ite, and +/- mi ine,
staurolite, +/- epidote/clinozoisite, +/- tourmaline, and +/- garnet, epidote/clinozoisite, sphene, and zircon.

microcline with opaques (ilmenite & magnetite?) locally
abundant. Locally abundant garnet and staurloite.
Schistose outcrops weather tan to orange.

AMPHIBOLITE - Dark green to black, fine- to medium-
grained, containing amphibole, plagioclase, quartz,
biotite, and +/- hornblende, garnet, sphene, microcline,
epidote/clinozoisite, and zircon.

. METAGRAYWACKE - Metagraywacke with minor

amounts of biotit ite schist. y z J
are light- to dark-gray and fine- to medium-grained gr:]';gas"-'CAT_E QUARTZITE - Light green, fine-
q:;anz. t. +/- epi N . b iolite and diopsidé, quartz, calcite, hornblende, and +/-
AJEmol , and +- plagioclase, microcline, sphene, garnet, and zircon.

zircon. Metagraywackes are locally gneissic.
Metagraywackes and schists are interlayered with thin

PE ViR ) 5 -
layers of schist within metagraywacke. G_MATITE Wi ‘the to tan, coarse g{alned containing

quartz, , hornblende,
and +/- epidote/clinozoisite, sphene, garnet, and calcite.

RABUN GRANODIORITE

MEGACRYSTIC PHASE - Megacrystic granodiorite
white to light gray, porphyritic and trachytic texture,
containing plagioclase, microcline, quartz, and +/-
biotite, muscovite, zircon, and calcite. Phenocrysts are

COLEMAN RIVER FORMATION

METASANDSTONES - Metasandstones are typically
dark gray to black, fine to medium grained, and

. Outcrops display a ic flow inequigranular containing quartz, feldspar
A foliation and an overprinting tectonic foliation. (plagioclase?), biotite, and +/- garnet.
EQUIGRANULAR PHASE - Medium-grained
granodiorite, white to light gray, subhedral texture,
containing plagioclase, microcline, quartz, and +/-
[ biotite, muscovite, and calcite.
AMPHIBOLITE - Dark green to black, fine- to medium- STRUCTURAL FEATURES AND SYMBOLS
grained, containing amphibole, plagioclase, quartz,
biotite, and +/- hornblende, garnet, sphene, microcline, CONTACTS
epidote/clinozoisite, and zircon.
. e - L LY i ;i here approximately located,
PEGMATITE - White to tan, coarse grained containin S o contac dashedlw
i , quartz, mi ine, o hornblendge, e solid where exact.
and +/- epidote/clinozoisite, sphene, garnet, and calcite.
»°  Thrust fault, dashed where approximately located,
% i solid where exact. Teeth on hanging wall.
PLANAR STRUCTURES
/45 f Strike and dip of foliation; inclined, vertical
LINEAR STRUCTURES
j&’ —74  Trend and plunge of mineral lineation
B
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Plate 2

Data Station Map,
Scaly Mountain 7.5 Minute Quadrangle,
North Carolina
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Plate 3: Quaternary surficial deposits, Scaly Mountain 7.5 minute quadrangle, North Carolina

MAP UNITS
SURFICIAL DEPOSITS

Alluvium

Colluvium

Quaternary

Alluvium and Colluvium,
undivided

DESCRIPTION OF UNITS
SURFICIAL DEPOSITS

ALLUVIUM - Variably sorted deposits of clay, silt, sand,
pebbles, cobbles, and boulders present in stream

valleys.

COLLUVIUM - Hillslope deposits of unconsolidated clay,
silt, sand, pebbles, cobbles, and boulders present in
areas of high relief.

ALLUVIUM AND COLLUVIUM, UNDIVIDED - Variably
sorted deposits of clay, silt, sand, pebbles, cobbles, ana
boulders present on hillslopes and stream valleys.
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