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TOXAWAY GNEISS ROCKS OF UNCERTAIN
megacrystic biotite AGE AND AFFINITY
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DESCRIPTION OF MAP UNITS

HENDERSON GNEISS
Protomylonitic and mylonitic granitic gneisses of the Henderson Gneiss crop out southeast of the
Brevard fault zone. U-Pb age from ion microprobe zircon analyses is ~490 Ma (Carrigan and others,
2003). Subdivided into two map units based on intensity of mylonitization:
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Mylonitic granitic gneiss (Ohgmy): Medium gray fresh, light gray to yellowish gray weathered; fine-
to medium-grained; locally porphryoclastic; strongly foliated; mylonitic, locally protomylonitic;
composed of about 36% quartz, 23% potassium feldspar, 9% plagioclase, 16% muscovite, 7% biotite,
7% epidote group minerals, 1% chlorite, 1% apatite, and traces zircon, hornblende, and black opaque
minerals. Rounded to elongated feldspar porphyroclasts, up to 1.0 cm in diameter, are common.
. Near the Brevard fault zone, thin zones of porphyroblastic "fish scale" or "button" phyllonite occur
72 / ’ 54 . 7 baw AL b2V o bzgg locally, but are too small to map at this scale.
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Protomylonitic granitic gneiss (Ohgp): Medium light gray to light olive gray fresh, light gray to
yellowish gray weathered; fine- to coarse-grained; porphryoclastic; strongly foliated; protomylonitic;
composed of about 30% potassium feldspar, 24% plagioclase, 22% quartz, 11% biotite, 9%
muscovite, 3% epidote group minerals, 1% zircon, and a trace of black opaque minerals. Unit
distinguished by coarse-grained, rounded to elongated feldspar porphyroclasts, up to 1.5 cm in
diameter, in a finer-grained, homogenous matrix. Mylonitic zones occur locally throughout unit, but
are too small to map at this scale.
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ROCKS OF THE BREVARD FAULT ZONE

Rocks of the Brevard fault zone crop out in a linear belt between the Tallulah Falls Formation and
Henderson Gneiss. Age of clastic metasedimentary rocks is unknown, but are correlative, at least in
part, to the Chauga River Formation of Hatcher (1969). Subdivided into seven lithologic map units:
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Graphitic schist and breccia (bzgsb): Mottled dark grayish black and bluish white to very pale
orange fresh, light brown to dark yellowish orange weathered; fine- to very coarse-grained; cataclastic
to mylonitic.  Consists of a cohesive, chaotic mass of brecciated metagraywacke-like
quartzofeldspathic rock within a finer-grained graphitic schist matrix. Quartzo-feldspathic rock
composed of about 54% quartz, 19% chlorite, 14% muscovite, 10% plagioclase, 2% black opaque
minerals, 1% biotite, and traces of tourmaline and epidote group minerals. Thicker zones of graphitic
schist occur locally, but are too small to map separately at this scale.
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Metagraywacke (bzw): Light gray fresh, light bluish gray weathered; generally fine-grained; strongly
foliated; mylonitic to locally cataclastic; well layered, thickness of layering ranges from several
centimeters to several decimeters; composed of about 69% quartz, 12% muscovite, 9% plagioclase,
3% biotite, 3% chlorite, 2% potassium feldspar, and traces of epidote group and black opaque
minerals, including pyrrhotite and other iron sulfides. Interlayers of porphryoblastic "fish scale" or
"button” phyllonite are common.
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36
Phyllonite (bzp): Dark gray to light olive gray fresh, yellowish gray weathered; fine- to coarse-
grained; porphryoblastic to lepidoblastic; strongly foliated; mylonitic; composed of about 48%
muscovite, 21% chlorite, 18% quartz, 6% biotite, 6% black opaque minerals, including graphite,
pyrrhotite, and other iron sulfides, 2% plagioclase, and a trace of garnet. Unit characterized by
lenticular muscovite-aggregate porphryoblasts, as much as 2.0 cm long and 0.5 cm thick, which are
flattened in the mylonitic foliation planes and give rise to a distinctive "fish scale" or "button"
appearance (Horton, 1982). Locally interlayered with mylonitic metagraywacke and metasiltstone.
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Siliceous marble (bzm): Light bluish gray fresh, light gray weathered; fine- to medium-grained;
granoblastic; locally foliated; commonly layered, thickness of layering ranges from several
centimeters to several decimeters; composed of about 59% carbonate, 17% quartz, 13% muscovite,
5% plagioclase, 3% chlorite, 1% black opaque minerals, including pyrrhotite, and traces of apatite
and zircon. Locally interlayered and gradational with mylonitic metagraywacke and metasiltstone.

Metasiltstone (bzsi): Medium light gray to light gray fresh, light bluish gray weathered; fine- to
NC 510,000 FEET v medium-grained; lepidoblastic; strongly foliated; mylonitic; mesoscopically composed of quartz,
Ytgm P feldspar, muscovite, and garnet. Unit characterized by well developed flaser structure throughout.
i Locally interlayered and gradational with phyllonite and mylonitic metagraywacke.
Mylonitic granitic gneiss (bzgg): Medium light gray fresh, yellowish gray weathered; fine- to
medium-grained; porphryoclastic; strongly foliated; mylonitic; composed of about 27% quartz, 23%
plagioclase, 19% potassium feldspar, 18% muscovite, 9% epidote group minerals, 5% biotite, 1%
black opaque minerals, and traces of garnet, apatite, and zircon. Rounded to elongated feldspar
350 05' Porphyroclasts, up to 0.25 cm in diameter, are common. Several thin zones of porphyroblastic "fish
scale" or "button" phyllonite, metasiltstone, and metagraywacke occur near the contact with phyllonitic
metasiltstone, but are too small to map at this scale. Interpreted to be an imbricate fault panel of
mylonitic Henderson Gneiss within the Brevard fault zone.
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Phyllonitic metasiltstone (bzpsi): Medium dark gray fresh, medium bluish gray weathered; fine- to
medium-grained; lepidoblastic to porphryoblastic; strongly foliated; mylonitic; composed of 33-48%
quartz, 27-45% muscovite, 3-4% black opaque minerals, including graphite, pyrrhotite, and pyrite, 2-
12% plagioclase, a trace to 1% biotite, 0-19% chlorite, 0-2% carbonate, and traces of garnet, apatite,
tourmaline, and epidote group minerals. Unit characterized by well developed flaser structure
throughout. Interlayers of porphryoblastic "fish scale" or "button" phyllonite are common. Several
thin zones of mylonitic granitic gneiss occur throughout the unit, but are too small to map at this scale.
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TALLULAH FALLS FORMATION

A heterogeneous sequence of metasedimentary and metaigneous rocks of Late Proterozoic to Early
Paleozoic age that crop out in a linear belt between the Toxaway Gneiss and the Brevard fault zone.
In its type area in northwest Georgia, the Formation is subdivided into four members: Graywacke-
Schist-Amphibolite Member, Garnet-Aluminous Schist Member, Quartzite-Schist Member, and
Graywacke-Schist Member (Hatcher, 1971). Subdivided into nine lithologic map units in Gorges
State Park:
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Amphibolite (PzZtfa): Dark greenish black to greenish black fresh, grayish black weathered;
generally fine-grained; nematoblastic; strongly foliated; thin layered, thickness of layering ranges from
several centimeters to several decimeters; composed of about 53% hornblende, 20% plagioclase,
13% epidote group minerals, 11% quartz, 2% sphene, 1% clinopyroxene group minerals, 1% biotite,
and traces of zircon, apatite, black opaque minerals, and muscovite. Locally gradational with calc-
silicate granofels, which is light olive gray to yellowish gray fresh, pale yellowish brown weathered;
medium- to coarse-grained; generally granoblastic but locally nematoblastic; non-foliated to weakly
foliated; massive to weakly layered, thickness of layering up to several centimeters. Locally
interlayered with metagraywacke, mica schist, and kyanite-garnet mica schist within map-scale
bodies; on Chestnut Mountain, interlayered with quartzo-feldspathic gneiss. Also occurs as thin
interlayers and pod-like lenses, too small to map at this scale, throughout the Tallulah Falls
Formation. Likely of metaigneous origin (Nelson, 1969).

55 // '
52
Y %
PzZtfgms<,; //1 151119 pogien PzZtfw

//
1) ’
{ 7
ILss /62’ (\ss A
/7 /
/

=2}
S
S
N
PV
a1
N

STEREOGRAPHIC ANALYSIS NC 820,000 FEET
OF STRUCTURAL ELEMENTS'

Lower hemisphere equal area (Schmidt) stereonet projections of
foliations and joints, and unidirectional rose diagram of joints
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1Stereographic nets and rose diagram produced with RockWorks99® by RockWare®.
219% contouring by spherical gaussian method.
3Rose diagram by frequency method with class interval of 5°.
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,/ /4 / 51 4;3'/56 37/4/ 505 Altered ultramafic rock (PzZtfu): Medium dark gray to greenish gray fresh, yellowish gray to bluish
o% ] /// / white weathered; fine- to medium-grained; granoblastic to lepidoblastic; weakly foliated; composed of
>5.5% N N 7/ =~ % ’ ( Se=Z%, ; /es , o about 30% olivine, 26% serpentine, 20% magnesite, 19% talc, and 4% black opaque minerals,
4.5-5.5% AA/ 4 zp ,' bzsi N/_) 1 1 hgp including chromite and magnetite. Concordant and gradational with enclosing amphibolite at
. OT9o e / f i 53 58 A 74 46 ! /‘ ! margins.
>13.0% 66 % N , V% /(f / 66 1 w0 b
3.5-4.5% >18.0% . ~6.0% NG P f i 0 : M ke (PzZtfw): A h it consisting of interlayered and intergradational
10.0-13.0% 0% bzw | 150 / 51 & 62 // AN ! etagraywacke (Pz t w): / eterogeneous ur_wlt con3|st|_ng of interlayere an mFergra ationa
2.5-3.5% 14.0-18.0% I , 38 42 ,' 62 bzgg A / ,' metagraywacke and mica schist. Metagraywacke is the dominant rock type, and is medium dark gray
7.0-10.0% R 5.0-6.0% ! M //‘( b to medium gray fresh, medium light gray weathered; fine- to medium-grained; weakly lepidoblastic as
1.5-2.5% 10.0-14.0% £.0.5.0% / /l 52 o : mica conteqt increases; commonly strongly foliated; V\_n_all layered, thick_ness _o_f layering ranges from
4.0-7.0% 7. 50 A 1|L several decimeters to about one meter; locally mylonitic; commonly migmatitic; composed of about
0.5-1.5% 6.0-10.0% . 82° 55' / \ 30% quartz, 30% plagioclase, 27% biotite, 11% muscovite, 1% garnet, 1% epidote group minerals,
1.0-4.0% 3.0-4.0% % I" and traces of apatite and black opaque minerals. Migmatitic pods and stringers of feldspar and
187 contoured poles to joints 2.0-6.0% 2.0-3.0% ; e bzpsi ) guartz, up to several cent_imenters thick, are common and parallel foIiatic_)n and Iayering. _Mica schist
369 contoured poles to all foliations in the Toxaway Gneiss. 66 /A/,' 5/ 59 ,' 'S _dark. gray fresh, r_n_ef:ilum gray we_ather_e_df medium- _to coarse-grained; lepidoblastic; str_on_gly
in the Toxaway Gneiss. Density in Density in percentage of total 263 contoured poles to mylonitic 1.0-2.0% /4’ oy oG e 30 AN A fohated,llocally mylonitic; cgmmonly migmatitic; megosooplcally compos.ed .of quartz,.f.eldspar, biotite,
percentage of total data points per data points per 1% area of foliation in the Brevard fault zone. LA 82 9 37 R ,' muscovite, and g_arnet. . Thin interlayers gnd pod-like lenses of amphlbollte, calc-smc_ate granofels,
1% area of net2. net2. Density in percentage of total data 163 contoured poles to joints //ts-717 ts:941 /g o / 38 ) quanzo-feldspathlp gneiss, porphryoclastic meta}graywacke and schist, and pegmatite also occur
points per 1% area of net2. in the Brevard fault zone. 4 A, throughout the unit, but are too small to map at this scale.
dD:tr;SItyoilgtserceerngi/gea?'fe;mgfl 52 a5 A 38 ! b 1h Pegmatitic metagraywacke (PzZtfwpg): Unit characterized by a preponderance of pegmatitic
TOXAWAY 2 P P ° 55),/;0{ " o layers and pods, up to several meters thick, which are concordant with layering and foliation within
GNEISS nets. 28/ b 50 metagraywacke and mica schist. Pegmatite is white to bluish white fresh and weathered; medium- to
25 N / very coarse-grained; inequigranular; strongly foliated; commonly mylonitic; composed of 43-44%
) TALLULAH FALLS P g plagioclase, 22-36% quartz, 5-10% muscovite, a trace to 3% black opaque minerals, including
bzpsi 7 88\ 85 32 ) pyrrhotite, 0-22% biotite, 0-8% potassium feldspar, 0-3% epidote group minerals, and traces of
>18.0% FORMATION Unidirectional rose diagram of 68 ,,/4/ >3s : ¢ — ap_atite _and_ garnet. Pegmatite is interpreted to have formed during high-grade metamorphism and
. 163 joints in the Brevard fault Sl e 3 migmatization.
14.0-18.0% Jone se/ ad | N—0 |, y Ohgp
. X - NC 500,000 FEET — < b4 38 e Mylonitic metagraywacke (PzZtfwmy): Unit characterized by a strong mylonitic foliation within
Unidirectional rose diagram of 10.0-14.0% 3] \< A 49 Ohgmy metagraywacke and mica schist. Migmatitic zones and pegmatite are common. Interlayered
187 joints in the Toxaway 10.0° 8 a / 36 A s phyllonitic rocks commonly show porphryoblastic “fish scales" or "buttons" of coarse-grained
Gneiss. 6.0-10.0% 18.0% /A / % 48 ) 5 /L muscovite. Metagraywacke is composed of about 47% quartz, 23% biotite, 13% muscovite, 8%
2 0-6.0% e ;, 4' /;:\ 51 s ) , plagioclase, 8% epidote group minerals, 1% apatite, and traces of potassium feldspar, zircon,
SRR N 14.0-18.0% 4_’/& ’ % 5 sphene, black opaque minerals, and carbonate.
/
292 contoured poles to all BREVARD 10.0-14.0% 2 y 59%\85,/"( ¢ Metagraywacke (Ztfw), pegmatitic metagraywacke (Ztfwpg), and mylonitic metagraywacke (Ztfwmy)
foliations in the Tallulah Falls FAULT ZONE y pa in Gorges State Park most likely represent the upper Graywacke-Schist Member of the Tallulah Falls
Formation. Der_13|ty in pgrcentage 6.0-10.0% o8 1. Ohgmy / Formation in its type area (Hatcher, 1971).
of total data points per 1% area of 68 ] / ]
net2. ! / 34 48 - - . . .
2.0-6.0% A I / C / Porphryoclastic metagraywacke and schist (PzZtfpc): Moderate light gray to light gray fresh,
1 4 . ’ ; f h
/I I 7 49 Ohgp V&L A II MINERAL RESOU RC ES grayish orange to dark yellowish orange weathered; medium- to coarse-grained; porphyroclastic to
5.5% 206 contoured poles to mylonitic o hm-14 : L /// X ol \} , Iepid:)blastic; strongIZ foliated; commonl})/ mylonitic and migmatitic; compgsed_ of 12-69% muscovit;a,
foliation in the Henderson Gneiss. 2 \ 49/ p X Prospect COMMODITY LETTER 1-59 /o_ quartz, 1-26% plagloclasoe, 2-6% epidote group mmeroals, 1-‘!8/0 blgtlte, a trace to 19%
4.5-5.5% HENDERSON Density in percentage of total data 58 | 4 “ L SYMBOLS: potassu{m feldspar, a trace t'o 10% blac!( opaque mlperals, 0-24% 'chlonte, 0-2% spheqe, and traces
points per 1% area of net2. /‘%/fy 75 \ ” ) of apatite, garnet, and zircon. Unit characterized by medium- to coarse-grained feldspar
3.5-4.5% GNEISS "2,() / ' 52 Quarry porphryoclasts, up to 1.3 cm in diameter, within a medium- to coarse-grained, mica-rich phyllonitic
a7 20 :/£ 36} 40 cs Crushed stone matrix. Locally interlayered with metagraywacke, mica schist, amphibolite, and quartzo-feldspathic
2.5-3.5% 4 ZA:\ 78 £ 35 Agl 34 i1l Fill material gneiss.
81 3 3¢ Abandoned quar 1 Fill materia
1.5-2.5% >11.0% Ohgmy quarty Garnet-mica schist (PzZtfgms): Moderate light gray to light gray; fine- to coarse-grained;
9.0-11.0% mb Marble porphyroblastic to lepidoblastic; strongly foliated; commonly mylonitic; composed dominantly of
0.5-1.5% mhiAe X, Borrow pit garnet, biotite, muscovite, quartz, and feldspar, with rare kyanite (and possibly sillimanite). Unit
7.0-9.0% mi Mica characterized by medium- to coarse-grained garnet porphryoblasts, up to 0.6 cm in diameter, within a
93 contoured poles to joints in R fine- to medium-grained, muscovite-rich phyllonitic matrix. Kyanite porphryoblasts, up to 1.3 cm in
the Tallulah Falls Formation. 5.0-7.0% NC 830,000 FEET 4 Abandoned borrow pit ta Talc length, also occur locally. Locally interlayered with porphyroclastic metagraywacke and schist, and
Density in percentage of total amphibolite. Although kyanite or pther aluminosilicate mineralg are npt preva]ent in this ur)it, ar)d this
data points per 1% area of 3.0-5.0% - YT L rock type may occur elsewhere within the Tallulah Falls Formation, it is most likely correlative with the
net2. TET— < f \\\\\\\\ mb-1: Mineral resource number. Commodity indicated by letter symbol. Garnet-Aluminous Schist Member of Hatcher (1971).
nidirectional rose diagram o Ao s
98 joints in the Tallulah Falls 1.0-3.0% SKETCH MAP SHOWING ELEMENTS OF O hm-13: Stream sediment heavy mineral sample site. Sample numbers correspond to TOXAWAY GNEISS
Formation. — stream sediment heavy mineral analyses listed in table to lower left.
1121ﬁ0ntaneg poles tg joints M ETAMORPHIC AND IGNEOUS CON DITIONS Biotite granitic gneisses of the Toxaway Gneiss crop out northwest of the Tallulah Falls Formation.
in the Henderson Gneiss. . . ‘ . ) ; ’ ) : . X . .
Density in percentage of total M hi i i fic mi | i i h i | | hi i A 15-789: Thin section and whole rock geochemistry sample site. Sample numbers tézrt;iagr? ;rr?dmoltﬁgr?Igrt)og?:;)bglfggic\)/?dzgi?%ze;vfnl;soum;'wnh 1050-900 Ma metamorphic overprint
! > etamorphic and primary igneous mafic minerals observed in stream sediment heavy mineral samples and thin sections correspond to whole rock geochemical analyses listed in table to far left. g ) . p :
data points per 1% area of shown.
net2. Unidirectional rose diagram of : Layered biotite granitic gneiss (Ytgl): Very light gray fresh, bluish white weathered; fine- to
e ) Metamorphic Grade ; . " : ’ . o .
WHOLE ROCK ICP ANALYSIS‘] OF SELECTED SAMPLES 112 joints in the Henderson o Stream sediment heavy mineral sample site (from thin section and stream sediment heavy mineral data) COMMODITY DESCRIPTIONS medium-grained, but locally coarse-grained; foliated; locally mylonitc to protomylonitic.  Unit
Gneiss (sample site localities shown on geologic map) characterized by compositional bands, ranging from millimeters to centimeters thick, of alternating
Area of middle to upper Area of greenschist to Mineral resource inventory, including stream sediment heavy mineral sampling, began in the fall light quarto-feldspathic and darker biotite-rich layers. Quarto-feldspathic bands composed of 47%
NC COORDINATES MAP OXIDES IN PERCENT ELEMENTS IN PPM3 A Thin section sample site amphibolite facies middle amphibolite facies of 1999 to aid geologic mapping and to document mineral commodities of historical and potential pla_glotclase, 31"/_0 quellrtz, 1d6;/c|> pstassmm fe_ldspaTr, 3% biotite, 1% muscovite, and traces of zircon,
i X (sample site localities shown on geologic map) i i economic significance within Gorges State Park and surrounding area. Quarries and prospects epidote group minerals, and black opaque mineralis.
SAMPLE?| (state Plane, NAD 27, in feet) ROCK TYPE UNIT | SiO2 Al203 Fe203 MgO CaO Na20 K20 TiO2 P205s MnO Cr203| Ba Cu Zn Ni Co Sr Zr Ce Y Nb Sc Ta [LOI*| SUM® metamorphism metamorphism are located gwith reference to thg North Carolina Coordinate gystem (NAD 27 USgS Igeet).
| ts700A | 505,427N; 838,742E | | protomylonitic granitic gneiss | Ongp | 69.40 13.95 320 078 208 368 487 061 014 004 <0.001 | 890 71 56 <20 <20 175 314 101 27 62 7 <20 | 0.9 | 9995 | Color Designations: Red - Prograde metamorphic minerals observed in thin sections; Black - Prograde metamorphic Distances given in geographic descriptions represent direct linear measurements, not road Megacrystic biotite granitic gneiss (Ytgm): Very light gray fresh, bluish white weathered; medium-
ts812 507,097N; 836,254E mylonitic granitic gneiss Ohgmy | 73.07 12.97 244 053 112 3848 457 042 010 004 0001 | 460 292 34 <20 <20 122 220 88 32 26 6 <20 | 1.1 | 100.00 minerals observed in stream sediment heavy mineral samples; Green - Retrograde metamorphic minerals observed in distances. t5°1 soaLS;gra;gejéoﬁ’o"f’:%%?;assé'cig;gegig)s’if&]f?éllzfdér|01C>a;||53/()/prbci):)?i'::3y|€|>n1't'22:/ Cr?wTspcc:)Sveig 01f 29/
ts22 513,165N; 831,780E migmatitic metagraywacke | PzZitw | 67.43 1420 587 180 238 3.18 284 087 0.11 006 0007 | 751 51 86 27 <20 302 396 <20 24 29 10 <20 | 1.0 | 99.95 thin sections; Blue - Highest temperature primary igneous mafic mineral observed in thin section; Vellow - Aberrant 5 ?e "o mi eoalps g trace to 1% t:l:ok opaaUE m‘np als 0_10; apatite. and 3_10/ N Un'i
[ wera | s00.27oN: 82005t | - ylio;igcirrje;ai %;m:a;k; “Apaziemd 6708 1835 574 211 203 588 245 088 026 007 0010 | 687 8 90 42 <20 347 407 91 37 11 11 =20 | 0o | 99.95 | prograde metamorphic minerals observed in stream sediment heavy mineral samples (contamination?). Composition of Crushed Stone: LBM Industries of Sapphire, NC operates the Whitewater Quarry, located eépido _g;;oup inerals, a tr OI ° el paqu inerats, ° apatite, an di o zlreon. | !
N N s wm! B R . . . . . . .. .| . B . . A H H . . . . . . =
IS M R i s A S it o A 5 b i A L R S STREAM SEDIMENT HEAVY garnet in stream sediment heavy mineral samples undetermined. northwest of Bohaynee Road, approximately 1.45 miles south of its intersection with US distinguished by coarse-grained, elongated feldspar megacrysts, up to 2.0 cm in diameter, enclosed
ts11 513,135N; 833,639E migmatitic metagraywacke ~ |PzZtiwpg| 67.88 1395 502 172 268 435 215 0.82 016 005 0009 | 683 93 63 51 <20 154 346 <20 15 24 9 <20 | 1.0 | 99.97 . . ’ : . -~ by finer-grained biotite-rich layers showing weak flaser structure.
Highway 64 (Mineral Resource Number cs-1; NC Coordinates 513,034N; 812,555E). Biotite
| 18804 | 516,906N; 836,728E |  pegmatitic metagraywacke _ |PzZtwpg| 73.82 14.58 072 007 084 491 424 002 001 007 0001 | 13 <20 <20 <20 <20 28 26 <20 15 11 <1 <20 | 07 | 100.00 | MINERAL A NALYS | S Mineral Abbreviations: Ser - sericite; Chl - chlorite; Bt - biotite; Gt - gamet; St - Staurolite; Ky - kyanite; Sil - granitic gneiss of the Toxaway Gneiss is mined from the quarry for crushed stone. The quarry
15284 512,832N; 830,324E porphryoclastic gneiss PzZtpc | 7413 1165 405 126 134 256 278 065 014 004 0010 | 556 46 50 32 <20 161 292 45 13 <10 10 <20 | 1.2 | 99.96 sillimanite; supplies the Park with stone for parking areas, roads, trails, and other construction projects. ROCKS OF UNCERTAIN AGE AND AFFINITY
L S10S00N 826,048 | porphyodastogneiss | PeZipe | 5311 2429 967 248 004 044 492 083 003 010 0019 |1011 194 120 44 <20 63 163 69 19 <10 16 <20 | 38 | 9993 Stream sediment heavy mineral analysis was conducted May-October 2001 to aid geologic _ _ - _ _ Mesoscale tenses and pods of retrogressed amphibolite withinin the Toxaway Gneiss are interpreted
|t | sossasNisztosoE | ampnboite | PiZia | 4683 1511 1195 750 1291 244 043 137 011 015 0047 | 40 133 74 & 55 195 64 <20 24 <10 44 <20 |11 [10003 | mapping, better define conditions of metamorphism, and inventory minerals of potential economio Fill Material: A small borow pit i located adjacent to the Park boundary, approximately 0.4 o be xenolis andor younger mafic inrusions.
ts35 515,444N; 831,101E talc schist Pzziu | 41.86 040 581 37.65 058 004 003 002 005 007 0574 | 9 316 63 1291 98 10 <10 <20 <10 <10 2 <20 |12.7 | 100.01 significance. Procedure: In the field, approximately 13.6 kg of stream sediment material is panned miles northeast of upper Bearwallow Falls (Mineral Resource Number fill-1; NC Coordinates
Bt o " . : - : S LA . e
ts547 515,464N; 837,291E breccia bb | 7872 971 278 123 010 282 121 067 010 001 0002 | 252 271 <20 36 <20 54 273 <20 12 <10 7 <20 | 25 | 99.97 to approximately 300 g of heavy mineral concentrate at each sample locality. In the laboratory, A 517,713'\3 f821,81h9|5)-_ Sapm“tlcblblf;tltel QfalnmC Qneliﬁ of the ITOXSaWGYl_GHGISS hhas Ibee'n Biotite scr_llstda_nd ar_nphlbclalltel (b'zazall Ot_llve tblackI frfslh,td;lrk ye“OWngl bfl’OVt\:n \;Vzgt(;le?d{_tflniﬁt;
T T T T T T L o o T T T T T T T T T T | T | T T T T T T T T T T T T T T T T P e concentrate is washed and passed through heavy liquid separation using tetrabromoethane, and excavated from the pit, presumably for local use as fill material. aprolitic porphryoclastic coarse-grained; inequigranular; lepidoblastic; strongly foliated; composed of abou o Diotite, °
ts789 506,983N; 831,829E t k 8671 577 214 059 023 225 068 038 002 003 0007 | 270 79 89 48 <20 71 238 72 17 <10 3 <20 | 1.0 | 99.92 . . : : :
A B s Nasiee T f['"%fgjaljﬁvéif‘i"””f{W” B oo ose eo 15 05 025 016 o007 727"57?74"?7;"?"5"?”1”}2”?”55"2" 777777 scanned with short- and long-wave ultraviolet illumination using an Ultra-voilet Products Inc. Model metagraywacke and schist of the Tallulah Falls Formation has been excavated from a smaller epidote group minerals, 8% sphene, 8% black opaque minerals, 6% quartz, and traces of garnet and
| 1S795A | Eof’f%,L8,3,’§0,0,,,,,,,,,,'.S.,',Sc,a,e,sf it | b | 5040 2786 757 169 069 139 457 095 025 016 0007 | 848 72 154 81 20 195 269 169 45 22 i 8 <20 | 46 | 9986 | UVGL-48 Mineralight Lamp. Magnetite is removed with an alnico hand magnet. A sample split is pit, which is located 0.92 miles northeast of the confluence of Panther Branch and the Toxaway zircon. Locally interlayered with amphibolite.
| ts795 | 506,578N; 831,675 | siliceous marble | bzm | 2980 668 290 089 31.59 1.08 157 035 012 005 0003 | 330 40 110 <20 <20 1199 150 83 25 <10 5 <20 1247 | 99.97 | grain mounted on a standard 27x46 mm glass slide and approximately 200 grains are identified and River on privately owned land (Mineral Resource Number fill-2; NC Coordinates 515,901N; REFERENCES CITED
ts717 501,349N; 828,916E fish-scale schist bzpsi | 60.43 16.38 858 245 109 289 346 122 016 015 0015 [ 509 71 114 106 32 174 208 92 35 28 19 <20 | 29 | 99.89 counted with the aid of a petrographic microscope and 1.67 index of refraction oil. Results of stream 831,147E). A third pit is located within the Park, approximately 0.2 miles northwest of the Carrigan, C.W., Miller, C.F., Fullagar, P.D., Bream, B.R., Hatcher, R.D., Jr., Coath, C.D., 2003, lon microprobe age and geochemistry of
ts941 501,676N; 830,078E metasiltstone brpsi | 7951 953 316 065 005 0.12 374 068 004 004 0006 | 305 113 57 <20 <20 14 307 82 18 15 8 <20 | 22 | 99.84 sediment heavy mineral analysis are tabulated below. intersection of Frozen Creek Road and Auger Fork Road (Mineral Resource Number fill-2; NC ?osuéhern Appalachian basement, with implications for Proterozoic and Paleozoic reconstructions, Precambrian Research, v. 120, p.
[ tsssa | 514,765N; 838,320E | mylonitic granitic gneiss | bzgg | 7261 13.81 204 050 128 349 410 026 024 004 <0001 | 492 75 30 137 <20 142 92 57 39 16 5 <20 | 15 | 100.00 | ] o ) ] ) ] ) Coordinates 517,608N; 838,245E). Colluvial soil was excavated from the pit during construction Hatcher, R. D., Jr, 1971, Geology of Rabun and Habersham Counties, Georgia: A reconnaissance study: Georgia Department of
ts1057 507,689N; 825,019E uartzo-feldspathic gneiss Yig | 7072 1575 102 025 199 473 284 015 001 001 <0001 | 958 59 29 <20 <20 844 97 20 <10 <10 1 <20 | 2.3 | 100.01 Mineral abbreviations used in table: Mag-magnetite; Z-zircon; Gt-garnet; Ep-epidote group minerals; S of a parking area on Frozen Creek Road. Mines, Mining, and Geology Bulletn 83, 48 p.. !
,,,,,,,,,,,,,, L,,L,,L,,,,,,,,q,,,l,,l, f,,,g,,,‘,,,,,g,,,,L,,,;,,,,‘,,,,;,,,;,,,;,,,;,,,L,,,L,,,;,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,L,, Hbl-hornblende; Spn-sphene; Sil-sillimanite; Rt-rutile; Ky-kyanite; lim-ilmenite and other black fo) po Hatcher, R. D., Jr., 1969, Stratigraphy, petrology, and structure of the low rank belt and part of the Blue Ridge of northwesternmost
I 9204501 822,158 | megacystioblofte graniogneiss | Yigm | 7199 1336 289 051 226 965 426 034 007 004 0002 | 941 149 83 <20 <20 219 192 94 26 <10 6 <20 104 | 9997 ] opaques; Tour-tourmaline; Hem-hematite and other red opaques; Sp-spinel; St-staurolite; Lx- Graphite: Abundant graphite occurs locally in graphitic schist and breccia adjacent to the Horton, . W - 1988 t'@;ﬁ?ﬁgilam[);ﬁsﬂ ?;ﬁzgf?gécﬁﬁgggfuwn?:\?yvéf1?Hephgossn_m;?duadrangle North Carolina: North Carolina
ts1032A 507,922N; 818,195E biotite schist bsa | 4321 1522 1790 4.91 231 0.02 450 452 013 0.14 0005 | 847 34 231 54 62 222 218 60 124 23 26 <20 | 6.8 99.90 leucoxene; Co-corundum. Rosman Fault in the Brevard Fault zone, but all of the deposits are too small to have ever been Geological Survey Map GM 185-NE and Mineral Resources Summary MRS 185-NE, scale 1:24,0000.
TWhole Rock Inductively Coupled Plasma - Atomic Emission Spectrometer (ICP) analysis conducted by Acme Analytical Laboratories, LTD., 852 E. Hastings St., Vancouver, BC mined commerciall Nelson, A. E., 1969, Origin of some amphibolites in western North Carolina: U. S. Geological Survey Professional Paper 650-B, p. B1-
iSampIe numbers correspond to thin section and whole rock sample localities shown on geologic map Queries denote uncertainty in mineral identification. Ky fa Bt Gt Ser y. B7.
PPM = parts per million
or o o
2LOI = lass on ignition in percent ; 3 o o Marble: Several lenses of siliceous marble crop out in the Park within the Brevard Fault zone. STRUCTU RAL FEATURES
SSUM = Sum total in percent SAMPLE'| NC COORDINATES MAP UNITS %HM IN PERCENT HEAVY MINERALS IN SAMPLE Hb % o Marbl ied f d it located about 0.25 mil thwest of th fl f
Sample taken from colluvial boulder (State Plane, NAD 27, in feet) DRAINED? SAMPLE3|Mag zr Gt Ep Hb Spn Sil Rt Ky lm Tour Hm Sp St Lx Cor? Y/ #Gt Z o Hb arble was quarried from one deposit, located about 0.25 miles southwest of the confluence o
i Chl” Ry Bearwallow Creek and the Toxaway River (Mineral Resource Number mb-1; NC Coordinates CONTACTS
hm-1 515,319N; 819,841E Yigl, Yigm 0.37 025 5237 3.99 3092 150 399 tr tr tr 698 - - - - - - . . ) A .
hm2 515.383N. 824.284F Yigm, Yig 012 3377 2086 497 3113 629 242 - w2 - 066 ) ) ) - Bt 506,551N; 831,505E), in the late 1800's and early 1900's (Watson and Laney, 1906). Kilns solid line — located to within 50 fest
hm-3 513,968N; 834,660E PzZtiw, PzZtfpc, PzZtfwpg 0.57 2210 3.90 623 2376 2844 273 - 078 - 1052 0.39? 1.17 - - - A constructed adjacent to the quarry burned the marble for local use as building lime and fertilizer long-dashed — approximately located to within 200 feet
CROSS SECTION A_A' hm-4 516,491N; 837,280E P2Ztfpc, P2Zttw, PzZttwmy 2.59 1326 390 521 2299 607 043 - tr - 4728 0437 043 tr - - (Conrad, 1960) Pproxmately located «
hm-5 511,973N; 820,959E Yigl, Yigm 0.06 4546 33.00 355 1118 191 1.09 - - 027 191 - 164 - tr - ’ :
hm-6 510,947N; 828,252E Yigm, Yigl, PzZtipe 3.68 5759 7.63 1.06 10.18 0.85 276 - - tr 1930 - 064 - tr - - Bt Hb© A Bt St . e
—  transport direction along thrust fault :::; g;;:?gg“; 228;5?25 %ZTI\%;: Z? 8:;3 1352 26;3131 411:(:;‘7t 331331 02'?2237 g:gg ) - ) 12:22 0.11? g:‘g : - 3.f57 - b Bt (B:t 'AChl B% Mica: Mica was mtermlttently_ mined from a shallow prospE_:ct pit at the head_of Chgstnut lithologic contact correlation line connecting mappable
lithologic contact hm-9 505,890N; 829,173E  |PzZttw, PzZttwpg, PzZtfwmy | 2.51 2045 438 7.56 1273 7.96 239 - 040 1997 4216 - - - - - - hiZy o Branch, approximately 1.05 miles north of its confluence with the Toxaway River (Mineral —_—— - bodies of kyanite-garmet-mica schist on
transport direction along strike slip fault hm-10 506,327N; 832,397E bzpsi, bzgg, bzsi 0.16 19.77 321 6.02 3209 080 481 - - - 2086 tr? 1043 - - 201 - o Chl Hb A Resource Number mi-1; NC Coordinates 514, 391N; 832,790E), in the late 1800's and early Fifteen Mile Ridge
AT hm-11 507,234N; 836,284E Ongmy, bzpsi 0.1 6.12 3145 939 2910 - 469 - tr - 1174 - 423 - tr 329 - Apb Ky Bt 1900's (Robert Hoxit, oral communication, 2002). Barton (1998) reported a mica prospect near fault contacts
(A: Away; T: Towards) hm-12 500,809N; 831,270E bzpsi, Ohgmy 0.13 14.87 1490 128 3405 tr 681 - tr - 1618 tr 511 - - 681 - . ; )
fault ContaCt hm-13 501,740N; 835,847E Ohgmy, Ohgp 0.11 3.96 20.17 0.48 53.79 - 15.37 - - - 3.36 tr 1.92 - 048 0.48 the head of Wild HOg Fork, about 0.4 miles north of Turkeypen Gap (Mlneral Resource Number sawteeth on upper plate
. :m-:g g?ggém: gfg,ggg b¢si, O:w{gmy gfg 6086? 57é7656 ;gg 254.3885 - ?.;g - - - 171553 0.32 ?gg - 079 0.16 mi-2; NC Coordinates 505,580N; 827,023E). Coarse muscovite mica occur in pegmatite float
m- ) ; , tgm, Yigl . . . . . tr . - - - . - . - - - i i i i i i —-———v- - -- ——-v-
§ § g’ PR hm-16 512.115N. 828 698E - Pgr;lfpc,thgm 0.83 3037 1044 696 2716 557 348 - © 439 1288 - 104 - 070 and in outcrop at these sites, but no evidence of prospecting was observed during mapping. \4 \4 v v VvV — VV —"VV VvV — v V=V
> ol / AN 1 i i it i re- to synmetamorphic brittle thrust fault reactivated alon ductile thrust fault with
T T (O Sample numbers correspond to stream sediment heavy mineral sample localities shown on geologic map . . . . . . p Y p g
A 'g S / \ 2Up to three most dominant map units contributing to the drainage basin, listed in decending order of map area ° Talc: An abandoned talc mine is located on private lar_‘d’ app_rOXImately 0.85 miles northeast of thrust fault an earlier ductile thrust fault with significant dextral strike-slip
mo / \ 3Percentage of heavy minerals in 13.6 kg stream sediment sample A Gt the confluence of Panther Branch and the Toxaway River (Mineral Resource Number ta-1; NC dextral strike-slip component component
3400 cg) 4Point count percentages of heavy minerals from processed samples AChI Bt po Coordinates 515,464N; 831,050E). Talc sawed from the mine was used locally for building
= stone in the 1930's (Robert Hoxit, oral communication, 2002). Smaller deposits of talc occur
< o - ; ) ) ;
E 3 within other amphibolites, but no evidence of prospecting was observed during mapping. STRIKE AND DIP OF PLANAR FEATURES
3000 g o - Observation sites are centered on the strike bar,
mo REFERENCES CITED or are at the intersection point of multiple symbols.
5‘ Barton, T., 1998, A history of the Auger Hole, encompassing a 9,600 acre tract of land (offered for public sale to a state or
2600 \ AN < O Gt federal agency by Duke Power Company), drained by the Toxaway River, in the southwest corner of Transylvania County, / f | t / ..
: \ \ PzZtfa w North Carolina: A report prepared for the Sierra Club Pisgah Group, 111p. 5 0 !a .|0n(3) . . 56 ]Olnt
. \ \ o s Conrad, S.G., 1960, Crystalline limestones of the Piedmont and Mountain regions of North Carolina: North Carolina Division of A (foliation parallels compositional layering)
\ = Mineral Resources Bulletin 74, 56 p.
2200 \\ \ \ N :Q: 3 % Watson, T.L., and Laney, F.B., 1906, The building and ornamental stones of North Carolina: North Carolina Geological Survey 200 . Lo i |
AN Ytgm o . PzZifa 5o 8.9 Buletin 2, 283 p. X vertical foliation(s) o verica
_ * N N\ N S . . PrZ 9% § § x (foliation parallels compositional layering) joint
h zZtfw|
ﬂ o00 N ' \\ \ P9 T 85 BREVARD FAULT ZONE L 1800 / lonitic foliati
S mylonitic toliation
T S NNy N | \ bzm a Y MAP SCALE
\ \ N N h N N
1400 Y . PzZtfw N \ N N NN S N \\ RN S >~ <« S = A - L — 1400 STRUCTURAL FEATURES
tgm ) AN NN " pzst’ OO L L NG . BEARING AND PLUNGE OF
) : ° h N : zsi \ N S \ N N S
N N RN TN L N L | LINEAR FEATURES , _
1000 T - AN AN S N \\ v \\ NN A N N N N A . N A [~ — The intersection point of the strike bar and axis of map'scale antiforms
N N \ \ \ PzZtfwmy T \ \ A \ bz \ T \ ) \ linear feature marks the observation site.
~ \\ \\ \\ \\ \\ | \ \y N A \\ \\ b : \ \\ g\g A : : bszl ° \\
600 N \\ \\ \\ \ \ \\ \ \\ \\ \ \ Zp \\ \\ \ \ \\ \\ \ \ \\ — 600 36
S \ \ N \ \ N .
% SR  PaZitw ) o N L O\ L N SRR # mesoscale fold axis < of I f
S N . N . . \ . N . S s N N N S S . N D axis or map-scale syntorms
200 \\\ A \ \\ \ \ \\ \\ \ \\ \\ N \\ \ A \\ \ \ \\ \ S AN — 200 21
\ \ \ \ N \ \ \ N S N > . . .
Sea Level : \ : Sea Level / mineral lineation The Toxaway domal structure becomes
No Vertical Exaggeration overturned to the west and at depth;

see cross section to left




