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Metamorphic and primary igneous mafic minerals observed in stream sediment heavy mineral samples and thin
sections. Sample site localities also shown on geologic map.

Metamorphic Zones

(from thin section and stream sadimeant heavy minera data)
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metamorphism
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greenschist facies
metamorphism

Red - Prograde metamorphic minerals observed in thin sections
Green - Retrograde metamorphic minerals observed in thin sections
Purple - Mylonitic alteration minerals observed in thin sections
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ue - Primary igneous mafic mineral observed in thin section

Orange - Aberrant metamorphic minerals observed in stream sediment heavy mineral samples (detrital grains

or contamination?)

Black - Prograde metamorphic minerals observed in stream sediment heavy mineral samples (igneous or metamorphic

origin of hornblende, hypersthene, and gamet undetermined)

Mineral Abbreviations: Act - actinolite; Bt - biotite; Chl - chlorite; Cpx - clinopyroxene; En - enstatite; Gt - garnet;

Hbl - hornblende; Hy - hypersthene; Ky - kyanite; Ol - olivine; Pyx - pyroxene; Ser - sericite
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STREAM SEDIMENT HEAVY MINERAL ANALYSIS

Stream sediment heavy mineral analysis was conducted from October through November 2002 to aid geologic mapping, better define
conditions of metamorphism, and inventory minerals of potential economic significance. Procedure: In the field, approximately 13 kg of
stream sediment material is panned to approximately 300 g of heavy mineral concentrate at each sample locality (scintillation data are
also collected at the sample site). In the laboratory, concentrate is washed and passed through heavy liquid separation using
tetrabromoethane, and scanned with short- and long-wave ultraviolet illumination using an Ultra-violet Products Inc. Model UVGL-48
Mineralight Lamp. Magnetite is removed with a hand magnet. A sample split is grain mounted on a standard 27x46 mm glass slide and
approximately 200 grains are identified and counted with the aid of a petrographic microscope and 1.67 index of refraction oil. Results
of stream sediment heavy mineral analysis are tabulated below.

Mineral abbreviations used in table: Mg-magnetite; Gt-garnet; Ep-epidote group minerals; Hb-hornblende; Zr-zircon; Ttn-titanite;
Rt-rutile; Lx-leucoxene; Hem-hematite and other red opaque minerals; ll-iimenite and other black opaque minerals; Tm-tourmaline;
En-enstatite; Ap-apatite; Tr-tremolite; Hy-hypersthene; Ol-olivine; Bt-biotite; Ky-kyanite.
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MAP UNITS
MYLONITIC ROCKS

Pzmy | Sericitic mylonite

METASEDIMENTARY
SEQUENCE

€cuu Upper Unicoi Formation

€cul Lower Unicoi Formation

CHILHOWEE
GROUP

€Zws Sandsuck Formation

WALDEN
CREEK
GROUP

UNCONFORMITY
o Zsrf Roaring Fork Sandstone
®) — Zsmy
. | e
= Zsl Longarm Quartzite ~ Mylonitic
% . Snowbird
= vt Wading Branch Formation - (undivided)
CZD (Zswbp) phyllite
D Zswbw| (Zswbw) feldspathic |
metagraywacke i

METAPLUTONIC ROCKS

Ym Max Patch Granite

Ymp Max Patch Protomylonitic granite

Ymmy| Max Patch Mylonitic granite

Ymfi Max Patch Fine-grained leucocratic granite

Yax Amphibolite Xenolith

Ysc Spring Creek Granitoid Gneiss

Ysemy| Spring Creek Mylonitic Granitoid Gneiss

Ysca

Spring Creek Amphibolite

Yg Metagabbro

Ydge | Doggett Gap Protomylonitic Granitoid Gneiss

Yda | Doggett Gap Amphibolite

Sandymush Felsic Gneiss

Sandymush Muscovite-bearing Felsic Gneiss

Sandymush Amphibolite

Yaag Garnet-rich granulite gneiss

Ygbg Granoblastic biotite granitic gneiss

Ydg Doggett Gap Coarse-grained Protomylonitic Granitoid Gneiss
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MINERAL RESOURCES

® Occurrence COMMODITY LETTER
SYMBOLS:

X Prospect
ba Barite

R Mine or quarry
fl flagstone

% Abandoned mine or quarry
< Abandoned trench
* Inactive mining area

ba-2: Mineral resource number, referred to in accompanying
Mineral Resource Summary. Commodity indicated by letter
symbol.

O hm34: Stream sediment heavy mineral and scintillation sample
site. Sample numbers correspond to stream sediment heavy
mineral analyses listed in table below.

£\ scc323: Thin section and whole rock geochemistry sample site.
Sample numbers correspond to whole rock geochemical
analyses listed in table below.

DESCRIPTION OF MAP UNITS'

MYLONITIC ROCKS

SERICITIC MYLONITE (Pzmy) — Well developed Alleghenian mylonite characterized by the
development of sericite, epidote group minerals, and chlorite, and occurs as a linear,
east-northeast striking unit. This unit encloses blocks of locally unmylonitized to progressively
mylonitized rock. Mylonite — medium gray to dark gray: fine- to medium-grained; inequigranular;
well foliated; lepidoblastic; mylonitic; thin-layered; consists of 29.6-37.0% quartz, 11.2-12.4%
potassium feldspar, 19.2-19.4% plagioclase, 3.4-5.8% biotite, with accessory zircon, titanite,
iimenite and other black opaque minerals. Mylonitic alteration minerals include 20.2-27.0%
sericite and 6.6-8.6% epidote group minerals.

METASEDIMENTARY SEQUENCE
CHILHOWEE GROUP

UPPER UNICOI FORMATION (€cuu) — Feldspathic quartzite — light gray to medium gray,
medium-grained; moderately well sorted; bedding ranges from one decimeter to about one meter
thick; locally cross bedded,; locally vitreous; interbedded locally with light gray quartzite; consists
of quartz, potassium feldspar, and plagioclase, with minor amounts of biotite, tourmaline, and
zircon; matrix minerals consist of sericite, quartz, iimenite, rutile and carbonate.

LOWER UNICOI FORMATION (€cul) — Metagraywacke to feldspathic quartzite and granule
metaconglomerate. Metagraywacke — light gray to medium gray; medium- to coarse-grained,
poorly sorted; bedding ranges from several decimeters to about one meter thick; locally sulfidic.
Feldspathic quartzite — light gray to medium gray; fine- to medium-grained:; poorly sorted:; thin- to
medium-bedded; grains consist of quartz, potassium feldspar, plagioclase feldspar, muscovite,
apatite, and traces of zircon, rutile and tourmaline; matrix minerals consist of sericite, quartz, iron
sulfides, ilmenite and carbonate. Granule metaconglomerate — light gray to pale yellowish brown;
coarse-grained to locally very coarse-grained; poorly- to well-sorted; medium- to thick-bedded;
graded bedding is common; consists of feldspar and quartz granules in a feldspathic matrix.

WALDEN CREEK GROUP

SANDSUCK FORMATION (€Zws) — An interbedded sequence of metasiltstone, slate, and
phyllite with few beds and lenses of metagraywacke. Metasiltstone — grayish olive green to
medium gray, weathers light brown to moderate brown; fine-grained; thinly laminated to
well-bedded to massive; thickness of bedding ranges from millimeters to about one centimeter.
Slate — dusky yellowish brown to brownish black, weathers dark yellowish orange; faint laminae
are locally present. Phyllite — greenish gray to medium gray; fine grained; lepidoblastic;
mylonitic. Coarser beds and lenses of metagraywacke occur locally, and are similar to those in
the lower Unicoi Formation.

SNOWBIRD GROUP

ROARING FORK SANDSTONE (Zsrf) — Metagraywacke with minor interbeds of feldspathic
quartzite, metasiltstone, and slate. Metagraywacke — medium dark gray to light brownish gray;
medium- to coarse-grained; well-sorted; bedding ranges from several decimeters to about one
meter thick; locally graded and cross-bedded; consists of 38-59.3% quartz, 22.4-35.8%
potassium feldspar, 5.5-15.9% plagioclase, 1.2-9.1% sericite, trace to 8.2% carbonate,
trace-5.8% biotite, and minor chlorite, epidote, opaques, apatite, zircon, and titanite.
Metasiltstone — light bluish gray to dark greenish gray; fine- to coarse-grained; consists of
potassium feldspar, quartz, plagioclase, chlorite, sericite, minor opaques, titanite, and zircon.
Slate — grayish brown to grayish black and laminated.

LONGARM QUARTZITE (Zsl) — Dominantly meta-arkose and metasubgraywacke, with
sub-ordinate metagraywacke, metasiltstone and slate. Meta-arkose and metasubgraywacke —
pinkish gray to grayish pink, mottled with white to very light gray quartz and grayish pink to
grayish orange pink feldspar grains; coarse- to very coarse-grained, locally pebbly;
thick-bedded; graded and cross-bedded; consists of 36.4-68.6% quartz, 8.2-25.3% potassium
feldspar, 5.6-29.4% plagioclase, 1.0-8.3% sericite, trace-8.2% biotite, trace-8.1% epidote group
minerals, and traces of zircon, titanite, chlorite, and opaque minerals. Interbedded throughout the
sequence is dark greenish gray metagraywacke, grayish olive metasiltstone, and grayish black to
brownish black slate.

WADING BRANCH PHYLLITE (Zswbp) — Phyllite interbedded and gradational with feldspathic
metagraywacke. Phyllite — olive gray to dark gray; fine grained; lepidoblastic; mylonitic;
laminated to thin bedded; consists of sericite, quartz, plagioclase, biotite, opaques, and minor
epidote, zircon, and spinel. Feldspathic metagraywacke — dark yellowish brown to olive gray;
fine- to coarse-grained; angular to subrounded; poorly sorted; locally graded; consists of quartz,
plagioclase, potassium feldspar, sericite, biotite, chlorite, opaques, zircon, and titanite.

WADING BRANCH FELDSPATHIC METAGRAYWACKE (Zswbw) — Feldspathic
metagraywacke interbedded with granule conglomerate and phyllite. Feldspathic
metagraywacke — light olive gray, mottled with moderate reddish orange to pinkish gray; medium-
to coarse-grained; poorly sorted; angular to subrounded fragments; medium- to thick-bedded;
locally graded; consists of 50.5-77.6% quartz, 6.7-15.4% potassium feldspar, 6.8-15.7%
plagioclase, trace-14.5% biotite, trace-11.0% sericite, 0.2-1.4% opaques, and trace amounts of
epidote, apatite, and zircon. Granule metaconglomerate — medium dark gray to dark gray;
coarse-grained; angular to subrounded; poorly sorted, locally graded bedding; consists of
guartz, potassium feldspar, sericite, plagioclase, chlorite, and minor epidote, opaques, and
titanite. Phyllite — similar to that in the Wading Branch phyllite unit.

MYLONITIC SNOWBIRD GROUP, undivided (Zsmy) — Snowbird Group metasediments that
have undergone extensive Alleghenian mylonitization. Interlayered clastic sequence of phyllite
and meta-arkose. The unit is confined to thrust slices and could not be subdivided due to
variable mylonitization and the interlayered nature of the rocks. Mylonitic phyllite — light olive
gray; lepidoblastic; inequigranular; fine-grained; well foliated; consists of sericite, quartz,
plagioclase, potassium feldspar, epidote, opaques, and very minor amounts of apatite, zircon,
and garnet. Mylonitic meta-arkose — light gray to grayish olive green; lepidoblastic to
granoblastic; inequigranular; fine- to medium grained; foliated; consists of about 45.4% quartz,
19.2% potassium feldspar, 11.0% plagioclase, 10% biotite, 9.8% sericite, 3.6% opaques, 1.0%
epidote, zircon and titanite.

METAPLUTONIC AND METAVOLCANIC ROCKS

MAX PATCH GRANITE (Ym) — (1050 Ma) Granite to alkali-feldspar granite is light gray, variably
mottled with pale pink and pale green; coarse-grained; equigranular to slightly megacrystic;
granoblastic; weakly foliated to massive; the green coloration of the plagioclase is a result of
saussuritization; granite typically consists of 23.3-38% quartz, 22.8-46.7% potassium feldspar,
19.3-29.7% plagioclase, 4.6-11.2% sericite, 0.2-4.6% biotite, trace-5.6% epidote group minerals,
0.2-2.5% opaque minerals, trace-2.4% hornblende, and traces of zircon, apatite, and carbonate;
Thin zones of mylonitic rock occur throughout, and are characterized by increased sericite,
epidote group minerals and chlorite. Amphibolite xenoliths occur locally.

MAX PATCH PROTOMYLONITIC GRANITE (Ymp) — Max Patch Granite that has undergone
Alleghenian protomylonitization. Medium gray, mottled with pale pink to moderate red and pale
green; medium- to coarse-grained; granoblastic to mylonitic; foliated; consists of plagioclase,
potassium feldspar, quartz, biotite, epidote group minerals, and opaque minerals. Sericite
content increases with mylonitization.

METAPLUTONIC AND METAVOLCANIC ROCKS (continued)

MAX PATCH MYLONITIC GRANITE (Ymmy) — Max Patch Granite that has undergone extensive
Alleghenian mylonitization. Light to medium gray with moderate orange pink megacrysts of
potassium feldspar and moderate yellow green epidote alteration of plagioclase; inequigranular;
medium- to coarse-grained; foliated; mylonitic; consists of quartz, potassium feldspar,
plagioclase, biotite, and variable amounts of chlorite, apatite, titanite, carbonate, and opaque
minerals. Mylonitic alteration minerals include abundant sericite and epidote. This unit also
contains blocks of unmylonitized Max Patch Granite and mylonitized amphibolite xenoliths.

MAX PATCH FINE-GRAINED LEUCOCRATIC GRANITE (Ymfi) — Light gray to white, mottled
with pale pink to moderate red and pale green; fine-grained; massive to foliated; locally mylonitic;
consists of plagioclase, potassium feldspar, quartz, epidote group minerals, and opaque
minerals.

AMPHIBOLITE XENOLITH (Yax) — Dark greenish gray to greenish black to brownish black; fine-
to coarse-grained; nematoblastic to lepidoblastic; well foliated; thin- to medium-layered; consists
primarily of hornblende, plagioclase, epidote-group minerals, and accessory opaque minerals.
Where retrogressed, biotite replaces homblende as the dominant mafic phase. Thin interlayers
of biotite-rich gneiss and schist within the Spring Creek Granitoid Gneiss and Doggett Gap
Protomylonitic Granitoid Gneiss most likely represent retrogressive equivalents of amphibolite.

SPRING CREEK GRANITOID GNEISS (Ysc) — A heterogeneous metamorphosed igneous unit
dominated by biotite granitic gneiss interlayered with biotite granodioritic gneiss, biotite tonalitic
gneiss, amphibolite, biotite gneiss, and biotite schist. Granitoid rock types are light gray, mottled
with pinkish gray to pale reddish brown; medium- to coarse-grained; equigranular to
inequigranular; granoblastic to lepidoblastic, locally mylonitic; poorly foliated to foliated; massive
to medium-layered. Samples consist of 25.9-27.0% quartz, 0.4-36.7% potassium feldspar,
14.3-18.3% plagioclase, 5.8-39.1% biotite, 9.2-12.1% sericite, 4.0-7.2% epidote-group minerals,
and trace opague minerals, apatite, titanite, zircon, carbonate and garnet.

SPRING CREEK MYLONITIC GRANITOID GNEISS (Yscmy) — Spring Creek Granitoid Gneiss
that has undergone Alleghenian mylonitization. Light pinkish gray to light brownish gray;
inequigranular; lepidoblastic; mylonitic; poorly layered to well layered; consists of plagioclase,
quartz, potassium feldspar, epidote-group minerals, sericite, biotite, titanite, opague minerals,
and trace chlorite and zircon. Locally interlayered with amphibolite and unmylonitized
granoblastic granitoid gneiss.

SPRING CREEK AMPHIBOLITE (Ysca) — Dark greenish gray to greenish black to brownish
black; fine- to coarse-grained; nematoblastic to lepidoblastic; well foliated; thin- to
medium-layered; consists primarily of hornblende, plagioclase, epidote-group minerals, and
accessory opaque minerals. Where retrogressed, biotite replaces hornblende as the dominant
mafic phase. Thin interlayers of biotite-rich gneiss and schist within the Spring Creek most likely
represent retrogressive equivalents of amphibolite.

METAGABBRO (Yg) — Typically brownish black to greenish black; sub-ophitic to blastophitic
modified to nematoblastic, locally lepidoblastic to mylonitic; medium- to very coarse-grained;
slightly foliated to massive; locally altered to amphibolite and bictite-chlorite schist; weathers
spheroidally; consists of 0.4-40.8% plagioclase, 1.4-5.8% opaques, 0.0-1.8% apatite, 0.0-27.4%
quartz, 0.0-0.8% potassium feldspar, 0.0-16.2% clinopyroxene, 0.0-41.6% hypersthene, and
0.0-10.2% olivine; metamorphic and mylonitic alteration minerals include 0.0-28.2% homblende,
3.4-48.0% biotite, 0.0-19.0% actinolite/tremolite, 0.0-13.5% chlorite, 0.0-34.2% epidote, 0.0-5.2%
sericite, and 0.0-2.2% titanite. Where porphyritic, the phenocrysts are plagioclase.

DOGGETT GAP PROTOMYLONITIC GRANITOID GNEISS (Ydg) — Biotite tonalite to biotite
granite consisting of medium-grained feldspar porphyroclasts within a biotite-rich matrix;
light-gray to medium light gray to very pale-orange; medium- to coarse-grained; inequigranular;
lepidoblastic; foliated; protomylonitic to mylonitic; poorly layered to layered; thicknesses range
from centimeters to meters; consists of 14.9-35.2% plagioclase, 10.0-32.7% quartz, 10.1-28.8%
biotite, 4-27.6% potassium feldspar, 3.3-17.0% muscovite, 3.0-11.9% epidote group minerals,
trace-6% opaque minerals, trace-4.1% titanite, trace-1.4% apatite, and trace amounts of zircon
and garnet.

DOGGETT GAP COARSE-GRAINED PROTOMYLONITIC GRANITOID GNEISS (Ydgc) —
Biotite granitic gneiss consisting of very coarse-grained feldspar porphyroclasts within a
biotite-rich matrix; light gray to medium light gray to very pale-orange; medium- to very
coarse-grained; inequigranular; lepidoblastic; foliated; protomylonitic to mylonitic; poorly layered
to layered; thicknesses vary from centimeters to meters; composed of 15.4-38.1% potassium
feldspar, 22.0-30.1% quartz, 17.9-22.8% plagioclase, 2.4-21.0% biotite, 1.2-13.0% epidote group
minerals, trace-2.4% apatite, 1.2-2.2% muscovite, 0.2-1.6% titanite, trace-1.2% opaque minerals,
and trace amounts of zircon and carbonate.

DOGGETT GAP AMPHIBOLITE (Yda) — Dark greenish gray to greenish black to brownish
black; fine- to coarse-grained; nematoblastic to lepidoblastic; well foliated; thin- to
medium-layered; consists primarily of hornblende, plagioclase, epidote-group minerals, and
accessory opaque minerals. Where retrogressed, biotite replaces hornblende as the dominant
mafic phase. Thin interlayers of biotite-rich gneiss and schist within the Doggett Gap most likely
represent retrogressive equivalents of amphibolite.

SANDYMUSH FELSIC GNEISS (Ys) — Thick, monotonous, repetitive sequence of layered rocks
dominated by biotite granitic gneiss to quartz dioritic gneiss. Interlayered with biotite schist and
amphibolite; very light gray to pale orange to medium light gray; equigranular granoblastic to
lepidoblastic; inequiganular where mylonitized; millimeter to meter thick layers; granitic and
dioritic components consist of quartz, plagioclase, potassium feldspar, biotite, epidote group
minerals, muscovite, opaques, garnet, titanite, apatite, and zircon.

SANDYMUSH MUSCOVITE-BEARING FELSIC GNEISS (Ysmu) — Pale reddish brown to dusky
red in saprolite; fine-grained; lepidoblastic; well foliated; millimeter to centimeter thick layers;
consists of muscovite, biotite, feldspar, and quartz; mapped in two small areas.

SANDYMUSH AMPHIBOLITE (Ysa) — Interlayered with the Sandymush felsic gneiss. Dark
greenish gray to greenish black; equigranular; nematoblastic to lepidoblastic; medium- to
coarse-grained; poorly foliated to well foliated; layering ranges from several centimeters to meters
in thickness; composed of homblende, plagioclase, biotite, quartz, epidote group minerals,
potassium feldspar, opaques, garnet, titanite, and apatite.

GARNET-RICH GRANULITE GNEISS (Yggg) — Very light gray to light gray to yellowish gray;
equigranular to inequigranular; granoblastic, locally mylonitic; weakly foliated to foliated; medium
layered to massive; garnet is abundant and characteristic in most folia and is visually estimated
to be present in amounts up to 15%; the quartzo-feldspathic component of the rock consists of
48.6% potassium feldspar, 30.6% quartz, 18.6% plagioclase, and 2.2% biotite. Interlayered with
biotite granitoid gneiss, orthogranitic gneiss, amphibolite and granulitic bictite gneiss.

GRANOBLASTIC BIOTITE GRANITIC GNEISS (Ygbg) — Light gray to yellowish gray;
equigranular to inequigranular; granoblastic, locally mylonitic; massive to weakly foliated;
medium- to coarse-grained; biotite and amphibole aggregates within the more felsic groundmass
serve to define this unit; consists of 23.5-45.4% potassium feldspar; 18.2-36.4% plagioclase,
17.3-31.4% quartz, trace-11.7% muscovite, 1.6-5.6% biotite, 0.4-5.4% epidote group minerals,
trace-2.4% hornblende, and trace amounts of zircon, chlorite, apatite and titanite. Interlayered
with biotite granitoid gneiss, orthogranitic gneiss, amphibolite garnet rich granulite gneiss.

Mineral percentages are based on modal analyses of selected samples. A range of mineral
percentages indicates analysis of multiple samples.

WHOLE ROCK ICP ANALYSIS' OF SELECTED SAMPLES
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