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Og::;::glgreek DESCRIPTION OF MAP UNITS
CATACLASTIC AND MYLONITIC ROCKS METASEDIMENTARY SEQUENCE (continued)
FERRUGINOUS CATACLASITE (Pzcf) — White, bluish white, to very light gray; brecciated MYLONITIC SNOWBIRD GROUP, undivided (Zsmy) — Snowbird Group metasediments that
mylonite; fine- to very coarse-grained; inequigranular; angular fragments of quartz and feldspar; have undergone extensive Neoacadian mylonitization. The two typical fault zone rocks of the
mottled throughout with dark gray, brownish black, and very dusky red; granoblastic; Mylonitic Snowbird are mylonitic phyllite and mylonitic meta-arkose. Mylonitic phyllite — light olive
cross-cutting; iron oxide bearing veins ranging from several millimeters to several centimeters gray; lepidoblastic; inequigranular; fine-grained; well foliated; consists of 42.8% sericite, 28.8%
thick. quartz, 19.2% plagioclase, 5.0% potassium feldspar, 2.4% epidote, 1.2% opaques, and very
_ mirjor amounts of apatite..zircon. _and garnet, Mylor)itic metla-arkose = grayish olive green;
CATACLAS.ITE (Pzc) — A unit of breccia and brecciated mylonite. Brepcia - very pale orange lepidoblastic to granoblastic; inequlgr_anular; flne-gralne_d_; foliated; consists of 40.4% guartz,
to grayish pink to dark greenish gray, mottled with pink to moderate reddish orange to moderate 24.0% potassium feldspar, 12.6% plagioclase, 12.2% sericite, 5.6% chlorite, 1.0% epidote, 0.8%
red; fine- to coarse-grained, inequigranular to equigranular, granoblastic; massive. Brecciated opaques, and titanite.
mylonite - dusky yellow green, mottled with moderate reddish orange and very pale orange; fine-
to coarse-grained, inequigranular; angular fragments; consists of 14.0% potassium feldspar, META-IGNEOUS ROCKS
47 7' 307 9.8% plagioclase, and 25.0% quartz, with 39.8% epidote group minerals, 0.4% biotite, 6.8%
chlorite, and 4.0% sericite in a very fine-grained matrix. BAKERSVILLE METAGABBRO (Zbg) — Typically brownish black to greenish black:
) ) ) sub-ophitic to blastophitic modified to nematoblastic, locally lepidoblastic to mylonitic; medium-
—— SERICITIC MYLONITE (Pzmy) — Well developed Neoacadian mylonite characterized by the to very coarse-grained; slightly foliated to massive; locally altered to amphibolite and
f 3962000m N, development of sericite, epidote group minerals, and chlorite, and occurs within linear, northeast biotite-chlorite schist; weathers spheroidally; consists of 32% plagioclase, 23.1% pyroxene, 1.8%
striking units. These units enclose blocks of locally unmylonitized to progressively mylonitized  opaques, and traces of quartz and apatite; metamorphic and mylonitic alteration minerals include
rock. MV'°”'F9 - med'um' gray to dark gray; flne.. to medium-grained; eq&..ugranu_lar to 18.6% chlorite, 13.8% biotite, 8.2% epidote group minerals, and 2.4% sphene. Where porphyritic,
inequigranular; well foliated; lepidoblastic to mylonitic; thin- to medium-layered; consists of the phenocrysts are plagioclase.
13.6-32.0% quartz, 0-12.0% potassium feldspar, 1.6-32.8% plagioclase, 0.8-2.0% biotite, with
accessory zircon and ilomenit_e_and other blacclf opague mineralg. Mylonitic alteration minerals MAX PATCH GRANITE (Ym) — (1050 Ma) Exhibits a wide range of compositions from granite
include about 15.0-47.0% sericite and 4.0-38.4% epidote group minerals. to quartz monzodiorite to amphibole-bearing quartz diorite — light gray, variably mottled with pale
pink and pale green; coarse-grained; equigranular to slightly megacrystic; granoblastic; weakly
METASEDIMENTARY SEQUENCE foliated to massive; the green coloration of the plagioclase is a result of saussuritization; granite
typically consists of potassium feldspar, plagioclase, quartz, biotite, epidote group minerals,
CHILHOWEE GROUP sericite, hornblende, and traces of zircon, apatite, carbonate, and opaque minerals; quartz
monzodiorite consists of 57.4% plagioclase, 13% quartz, 12% potassium feldspar, 10.6% biotite,
ERWIN FORMATION? (€ce) — Quartzite — white; fine- to medium-grained, locally 4.2% opaques, 1.8% chlorite, 0.8% apatite, 0.4% carbonate; amphibole-bearing quartz diorite
conglomeratic; thin- to t?ick-bedded; consists of quartz, sericite, potassiug feldspar, consists of 72.4% plagioclase, 17;1% amphibolef. 4.6% biotite, 3.2% chlorite, 1.2% quartz, 0.8%
plagioclase, and traces of apatite, zircon, epidote group minerals, and sphene. Oriel (1950) apatite, and 0.4% opaques. hin zones of mylonitic rock occur throughout, and are
reported that some quartzite is ferruginous, which is dusky blue to very dusky purple, the color characterized by increased sericite, epidote group minerals and chlorite. Amphibolite xenoliths
resulting from finely disseminated hematite in the cementing material, as well as from the occur at all scales.
decomposition of glauconite. Scolithus are locally present. Interbedded with grayish olive green
to dusky green thin-bedded siltstone and shale which are locally stained dark reddish-brown from MAX PATCH PROTOMYLONITIC GRANITE (Ymp) — Max Patch Granite that has undergone
: iron oxides. Alleghenian protomylonitization. Medium gray, mottled with pale pink to moderate red and pale
, green; distinctly megacrystic (potassium feldspar megacrysts); granoblastic to mylonitic; foliated:
— : HAMPTON FORMATION consists of plagioclase, potassium feldspar, quartz, epidote group minerals, and opaque
CAROLINA L minerals. Blue quartz grains are common. Sericite content increases with mylonitization.
Y oo UPPER SHALE MEMBER? (Echu) — Alternating greenish black siltstone, silty shale, and sandy
X 2z shale, interbedded with thin, white to light gray quartzitic layers. Greenish black to medium dark MAX PATCH MYLONITIC GRANITE (Ymmy) — Max Patch Granite that has undergone
o ¥ gray sandstone is also present. Alleghenian mylonitization. Light to medium gray with moderate orange pink megacrysts of
i i potassium feldspar anq moderate yellow green gpidole altergtion of plagioclase; inequigranular;
8 s MIDDLE QUARTZITE MEMBER? (Echq) — White to yellowish gray to very light gray; medium- medium- to coarse-grained; weakly foliated to foliated; mylonitic; composition varies from granitic
x to coarse-grained, but locally conglomeratic; thick-bedded, and characteristically graded and to dominantly granodioritic; consists of 20.4-31.6% quartz, 3.6-3.8% potassium feldspar,
i cross-bedded; vitreous; feldspathic; sulfidic; rare slaty lithic fragments. Locally interbedded with 7.4-38.2% plagioclase, 19.2-19.6% biotite, and variable amounts of chlorite, apatite, titanite,
grayish olive green micaceous silty shale, dark greenish gray sandstone, and medium dark gray carbonate, and opaque minerals. Mylonitic alteration minerals include 16-62% sericite and
quartzite. Scolithus are rare. 14.8-15.2% epidote. This unit also contains blocks of unmylonitized Max Patch granite and
mylonitized amphibolite xenoliths.
LOWER SHALE MEMBER? (€chl) — Silty shales and shaly siltstones — grayish olive green;
laminated to thin-bedded, locally rhythmically banded; micaceous. Interbedded with thicker MAX PATCH FINE-GRAINED LEUCOCRATIC GRANITE (Ymfl) — Light gray to white, mottled
beds of feldspathic sandstone - light gray to very pale orange; fine- to coarse-grained; medium- with pale pink to moderate red and pale green; fine-grained; massive to foliated; locally mylonitic;
to very thick-bedded; cross-bedded; feldspathic to arkosic, in places quartzitic; sulfidic. consists of plagioclase, potassium feldspar, quartz, epidote group minerals, and opaque
minerals.
UNICOI FORMATION (€cu) — Metagraywacke to feldspathic quartzite — light gray to medium
gray; fine- to medium-grained; poorly sorted; bedding ranges from several decimeters to about AMPHIBOLITE XENOLITHS (Yax) — Small lenses and pods that are interpreted to be
one meter thick; suffidic; interlayered with granule metaconglomerate and gray quartzite. xenolithic based on: 1) their position within the Max Patch Granite, 2) their non-granitic
Granule metaconglomerate — light gray to pale yellowish brown; coarse-grained to locally very composition, 3) the presence of a discordant foliation truncated by the granite and 4) amphibolite
coarse-grained; poorly- to well-sorted; medium- to thick-bedded; graded bedding is common; facies mineral assemblages within the xenoliths that are not found in the surrounding granite.
consists of feldspar and quartz granules in a feldspathic matrix. Gray quartzite — light gray to Mottled greenish black and vyellowish gray; equigranular, medium-to coarse-grained;
medium gray; fine- to medium-grained; poorly- to well-sorted; thin- to medium-bedded; grains nematoblastic to granoblastic, locally mylonitic; foliated (distinct banding is common); consists of
consist of 66.2% quartz, 13.6% iron sulfides, 1.6% muscovite, 0.2% apatite, and a trace of zircon 14.8-50.9% amphibole, 42.7-47.7% epidote, 3.6-11.3% titanite, 1.2-3.6% opaques, 0.4-0.8%
and tourmaline; matrix minerals consist of 13.6% sericite, 3.4% carbonate, and 1.4% quartz. biotite, 0.2-21.2% quartz, 0.0-0.6% rutile, and 0.0-trace zircon. Original plagioclase component of
amphibolite is thoroughly retrograded to epidote.
\ WALDEN CREEK GROUP
i / §10.000
o N/ 7 ., TENNESSEE . i ) )
SR Y 3 L SANDSUCK FORMATION (€Zws) — Interbedded sequence of metasiltstone and slate with few SPRING CREEK GRANITOID GNEISS (Ysc) — A heterogeneous metamorphosed igneous unit
NS e S5 ( : A metagraywacke beds and lenses. Metasiltstone — grayish olive green to medium gray, weathers dominated by biotite granitic gneiss interlayered with biotite granodioritic gneiss, biotite quartz
my < 5@2\ s 7o 365 light brown to moderate brown; fine-grained; thinly laminated to well-bedded to massive; dioritic gneiss, amphibolite, biotite gneiss, and biotite schist. Granitoid rock types are light gray,
E auneTion 00 (Fines Creek 183-NW) R0000ME. | 820557 307 thickness of bedding ranges from millimeters to about one centimeter. Slate — dusky yellowish mottled with pinkish gray to pale reddish brown; medium- to coarse-grained; equigranular to
i ARE JUNALDSIEAT D1 A 4455 111 NW ' brown to brownish black, weathers dark yellowish orange; faint laminae are locally present. inequigranular; granoblastic to lepidoblastic, locally mylonitic; poorly foliated to foliated; massive
Q G OCATIO Coarser beds and lenses of metagraywacke occur locally. to medium-layered. Granitoid gneiss consists of 4.0-39.4% quartz, trace-40.5% potassium
UADRANGLE LOCATION feldspar, 16.8-43.0% plagioclase, 0.2-35.8% biotite, 1.4-14.8% epidote-group minerals,
?r SCALE 1:24000 SCHMIDT EQUAL AREA STEREONET DATA WILHITE FORMATION (Zww) — Rhythmically banded metasiltstone with local, thin interbeds of 0.0-11.0% sericite, 0.0-1.4% chlorite, 0.6-0.8% opaque minerals, 0.0-0.2% apatite, 0.0-0.2%
530" 1 05 0 1 MILE slate and metagraywacke. Metasiltstone — olive gray to greenish black; fine- to coarse-grained titanite, and trace zircon.
NN 7000 o 1000 2000 " 4000 pm— 7000 FEET b N siltstone; distinctly laminated to well-bedded; thickness of bedding ranges from millimeters to
e = =1 —= — T about one centimeter; locally calcareous and sulfidic; consists of 28.6-34.4% sericite, 9.4-25.4% SPRING CREEK MYLONITIC GRANITOID GNEISS (Yscmy) — Spring Creek Granitoid Gneiss
e O IO 1 KILOMETER plagioclase, 3.8-22.8% chlorite, 6.4-13.2% quartz, 0-25.8% carbonate, 0.4-3.0% potassium that has undergone Alleghenian mylonitization. Light pinkish gray to light brownish gray;
feldspar, 4.0-7.6% biotite, 3.4-6.4% opaques, and trace zircon. Metagraywacke — dark gray; fine- inequigranular; granoblastic to lepidoblastic, mylonitic; poorly layered to well layered; consists of
CONTOUR INTERVAL 40 FEET to coarse-grained; thickness of bedding ranges from several decimeters to about one meter; 22.2-34.1% plagioclase, 20.2-29.0% quartz, 3.6-42.8% potassium feldspar, 0.4-10.7%
DATUM IS MEAN SEA LEVEL feldspathic. epidote-group minerals, trace-21.8% sericite, 1.0-10.4% biotite, 0.4-1.2% sphene, trace-0.6%
opaque minerals, and trace chlorite and zircon. Locally interlayered with amphibolite and
i BRI AN 5608 AGNETIC WoRT SNOWBIRD GROUP unmylonitized granitoid gneiss.
PIGEON SILTSTONE (Zsp) — An interbedded sequence of metagraywacke, metasiltstone, and SPRING CREEK AMPHIBOLITE (Ysca) — Dark greenish gray to greenish black to brownish
slate. Metagraywacke — medium light gray to medium dark gray; fine- to coarse-grained; poorly black; fine- to coarse-grained; nematoblastic to lepidoblastic; well foliated; thin- to
sorted; thin- to medium-bedded. Metasiltstone — dark gray to olive black to greenish black; medium-layered; consists primarily of hornblende, plagioclase, epidote-group minerals, and
Research Supported by the U.S Geological Survey, National laminated to rhythmically banded. Slate — grayish black to brownish black; laminated; sulfidic. accessory opaque vmlnerals. Whgrg ret(ogressgd. biotite rgplapes hornblende as the dommant
. . o 7 B mafic phase. Thin interlayers of biotite-rich gneiss and schist within the Spring Creek most likely
Cooperatlve GGOIOQIC Mapplng Program, under USGS award Contoured Poles to Bedding (n = 477) Contoured Poles to Cleavage (n = 359) ROARING FORK SANDSTONE (Zsrf) — A variably interbedded sequence of metasiltstone, represent retrogressive equivalents of amphibolite.
; : e metagraywacke to meta-arkose, and slate. Metasiltstone — light bluish gray to dark greenish
_num_ber 01HQAGO061. The views and conclusions contained N gray; fine- to coarse-grained; consists of 26.4% potassium feldspar, 23.8% quartz, 20.2% GARNET-RICH GRANULITE GNEISS (Yggg) — Very light gray to light gray to yellowish gray;
MAP SHOWING |GNEOUS AND METAMORPHIC CONDITIONS in this document are those of the authors and should not be plagioclase, 16% chlorite, 11.8 % sericite, and minor opaques, titanite, and zircon. equigranular to inequigranular; granoblastic, locally mylonitic; weakly foliated to foliated; medium
; : ; R0 = Metagraywacke — bluish gray to light brownish gray; medium- to coarse-grained; well-sorted; layered to massive; garnet is abundant and characteristic in most folia and is visually estimated
lq:ﬁrpreted as negesslgr:jly rfe:)f:esjrgmg the OffICIat| poI|C|es, bedding ranges from several decimeters to about one meter thick; locally graded and to be present in amounts up to 20%; the quartzo-feldspathic component of the rock consists of
. . . s . . A § elther express or implied, O e U.o. Government. cross-bedded; consists of 15-56% quartz, 9.4-30.4% potassium feldspar, 10.2-28.8% 48.6% potassium feldspar, 30.6% quartz, 18.6% plagioclase, and 2.2% biotite. Interlayered with
gAeecth:gpg:r:;g Zirtlén Ii?alﬁir:so:lzgn :f:gw:lgirglso?:gsiecﬂrf;pm stream sediment heavy mineral samples and thin : plagioclase, 0-24% sericite, trace-18.8% chlorite, and minor opaques, carbonate, zircon, and biotite granitoid gneiss, orthogranitic gneiss, amphibolite and other granulites.
: e titanite. Slate — grayish brown to grayish black; laminated.
TR Megamorphlc Z‘inis\A, PO QUARTZ MONZODIORITIC GRANULITE (Ygqm) — Pale brown to brownish gray with grayish
Ll ol bl i U Gl S LONGARM QUARTZITE (Zsl) — Dominantly meta-arkose and metasubgraywacke, with  orange pink mottling; equigranular; granoblastic; fine- to coarse-grained; weakly foliated to
Areas of Paleozoic Areas of Paleozoic Areas of relict Grenville sub-ordinate metagraywacke, metasiltstone and slate. Meta-arkose and metasubgraywacke — foliated; medium layered to massive; consists of 59.7% plagioclase, 15.9% potassium feldspar,
greenschist facies amphibolite facies granulite facies pinkish gray to grayish pink, mottled with white to very light gray quartz and grayish pink to 12.1% hypersthene, 10.8% quartz, 1.0% biotite, 0.2% apatite, and 0.2% opaques. Interlayered
metamorphism metamorphism metamorphism grayish orange pink feldspar grains; coarse- to very coarse-grained, locally pebbly; with biotite granitoid gneiss, orthogranitic gneiss, garnet-rich granulite gneiss, and tonalitic
thick-bedded; graded and cross-bedded; consists of 39.8-59.0% quartz, 32.6-34.0% potassium granulite.
- . \ o Stream slediment . feldspar, 7.0-26.0% plagioclase, 1.0-2.2% sericite, 0-2.4% biotite, and traces of zircon, titanite,
FG“:d n Pr%ge;?ggrg:jeetan:ﬁ;?;g?p?!Zer;afe?atgirg:i\lfléh!2 tsrfﬁtf;csi'ons heavy mineral sample site SRR i S et T P epidote, and opaque minerals. Interbedded throughout the sequence is dark greenish gray TONALITIC GRANULITE (Ygt) — Light gray to dark gray to dark greenish gray; equigranular;
ee - [ l l l | LAONIoUre: Qles 10 Myloniic alon (N = o/0, Lineauon Oni S ( = B) ‘ : B . 4 % e X R & . .
metagraywacke, grayish olive metasiltstone, and grayish black to brownish black slate. ranoblastic, locally mylonitic; fine- to coarse-grained; weakly foliated to foliated; medium
Purple - Mylonitic alteration minerals observed in thin sections A Thin section sample site MAP SHOWING MAJOR STRUCTURAL FEATURES el o S o ayered to massive):, co);sists of 55.2% plagioc?ase. 30.1% qugrtz. 3.2% hypersthene, 2.5%
Blue - Primary igneous mafic mineral observed in thin section : ; , ; WADING BRANCH PHYLLITE (Zswbp) — Phyllite interbedded and gradational with opaques, 0.8% potassium feldspar, 0.7% biotite, 0.1% zircon and alteration minerals (4.0%
Orange - Aberrant prograde metamorphic minerals observed in stream sediment heavy mineral samples (detrital grains o 4 _ . feldspathic metagraywacke and granule to pebble metaconglomerate. Phyllite — olive gray to chlorite, 1.3% epidote, and 0.5% sericite), locally more mafic; weakly retrograded. Interlayered
or contamination?) Anticline <&——— Plunging anticline Fault contact dark fi gy d: lepidoblasti lonitic: lami g d hin bedded Sl f ith bioti itoid : ich li d dioriti 3 l ¥
i . ; : . y v ark gray; fine grained; lepidoblastic to mylonitic; laminated to thin bedded; consists o with biotite granitoid gneiss, garnet-rich granulite, and quartz monzodioritic granulite.
Black - Prograc melamoric inrals obsee nsieamsedimen heavy mineral samples (oo of mtamaphi S STREAM SEDIMENT HEAVY MINERAL ANALYSIS 55.5.768% sefcle, 17.6356% quarz. 03-19.0% plagiocate, 022% bilie, 26.6%
el u ! ncline <& —— Plunging syncline i i i i i i i - i
) Y 4 gng:ay Lithiogic eciact Stream sediment heavy mineral analysis was conducted from October 2001 — September 2002 to aid geologic mapping, better define Opaceas; aqd i ‘epldote, zircon, and 'splnlel. Feldspathic metagrayyvacke dark y'ellow:sh TMineral percentages are based on modal analyses of selected samples. A range of mineral
) ) o ¥ ey . 2 2~ 0P geolog PPINg brown to olive gray; fine- to coarse-grained; angular to subrounded; poorly sorted; locally e > ; 9
Mineral Abbreviations: Amp - Amphibole; And - Andalusite; Bt - biotite; Chl - chlorite; Gt - garnet; Hbl - hornblende; conditions of metamorph|§m. and inventory minerals of potential economic significance. Procedure: In the field, approximately 13 kg of graded; consists of 35.4% quartz, 18.8% plagioclase, 17.6% potassium feldspar, 12.4% sericite percentages indicates analysis of multiple samples.
Hyp - Hypersthene; Ky - kyanite; Pyx - pyroxene; Ser - sericite. e ech stream sediment material is panned to approximately 300 g of heavy mineral concentrate at each sample locality (scintillation data are 11.6% ‘biotite 209, ‘chlorite 1 6% opaques, 0 2'% .zircon and 0.2% titalnité Granulé
ce el also collected at the sample site). In the laboratory, concentrate is washed and passed through heavy liquid separation using : o : i Ry B T > ; 2Description of map units compiled and modified from:
= 4 : e ) ; metaconglomerate — medium dark gray to dark gray; coarse-grained; angular to subrounded; : s
H / — G‘RUSHY €chm echl tetrabromoethane, and scanned with short- and long-wave ultraviolet illumination using an Ultra-violet Products Inc. Model UVGL-48 poorly sorted, locally graded: consists of 37.8% quartz, 25.6% potassium feldspar, 19.8% Bearce, D.N., 1966, Geology of the Chilhowee Group and Ocoee Series in the southwestern
ypP Hbl e O Mineralight Lamp. Magnetite is removed with an alnico hand magnet. A sample split is grain mounted on a standard 27x46 mm glass ik B Y 5 : G (AT S S St G Bald Mountains, Greene and Cocke counties, Tennessee: Knoxville, University of
Kvo o'Hbl (o] 9 g 9 sericite, 10.4% plagioclase, 5.2% chlorite, and minor epidote, opaques, and titanite : ;
y 3 A A : €cu slide and approximately 200 grains are identified and counted with the aid of a petrographic microscope and 1.67 index of refraction oil. v il ! ’ ! ' Tennessee, Ph.D. Dissertation, 147p.
ABt 7 Chl A Bt Ser \ % Results of stream sediment heavy mineral analysis are tabulated below. WADING BRANCH FELDSPATHIC METAGRAYWACKE (Zswbw) —  Feldspathic Campbell, M,R.‘, 1897, Description of the Tazgwell quadrangle (Virginia - West Virginia):
Sl <, metagraywacke interbedded with granule conglomerate, phyllite, and a rare basal maroon silt U5 Geologlcal Survey Atlas, Tazewell folks (na.-44),6p:
Hbl O bl /b/\ Mineral abbreviations used in table: Mag-magnetite; Gt-garnet; Ep-epidote group minerals; Hbl-hornblende; Zr-zircon; Ttn-titanite; metaghaslle Feldspathic meta rayv?acke _ Ligh?olive graly pmgttled Witk froderats raddish orangg King, P.B., Ferguson, HW.,, Craig, L.C., and Rodgers, J., 1944, Geology and manganese
Bt 4 And O v Rt-rutile; Lcx-leucoxene; Hem-hematite and other red opaque minerals; lIm-ilmenite and other black opaque minerals; Tm-tourmaline; By d ; : g Ny e - deposits of northeastern Tennessee: Tennessee Division of Geology Bulletin 52, 275p.
Chl A 7 Z ) 2 : e 7 to pinkish gray; medium- to coarse-grained; poorly sorted; angular to subrounded fragments; : > - ¢ :
Bt 4 En-enstatite; Ap-apatite; Ath-anthophyllite; Tlc-talc; Hy-hypersthene; And-andalusite; Bt-biotite; Ky-kyanite. . . 2 ; . o 3 Oriel, S.S., 1950, Geology and mineral resources of the Hot Springs Window, Madison County,
Bt | €Zws medium- to thick-bedded, locally graded; consists of 43.6% quartz, 25.2% potassium feldspar, L ; 5 4
GtO Chi Bt o : 5 A o ok o i North Carolina: North Carolina Geological Survey Bulletin 60, 70p.
HbI ~ Ser Zswbw 16.2% plagioclase, 8.6% sericite, 4.8% epidote, 1.0% opaques, and trace amounts of biotite, Stose, G.W. and Schrader, FC., 1923, Manganese deposits of East Tennessee:
HRIE o Ep - COORDINATES | MAP UNITS | %HM IN PERCENT HEAVY MINERALS IN SAMPLE? tourmaline, apatite, and zircon. Maroon silty metashale — grayish red purple; very fine-grained US Geblogical Surveyl Bulletin 73‘7‘ 154p. '
/ Hbl é ./ SAMPLE! |(state Piane, NAD 27, feety| DRAINED? |SAMPLES Mag Gt Ep Hbl Zr Ttn Rt Lex Hem lim Tm En Ap Ath Tic Hy And Bt Ky with coarser quartz clasts dispersed throughout; angular to subrounded; poorly sorted; finely
} % st w O< = 551,625N; 2.893,406E(TN) : 0.03 57 00 33 00 257 14 05 210 204 177 05 00 00 00 00 05 00 00 05 laminated; consists of 76.8% sericite, 15.6% quartz, 3.8% opaques, and trace potassium
A \ Zsl Z b y '~._)‘ hm2 551,853N; 2,895,877E(TN) 0.05 1.0 00 153 53 00 00 00 00 00 00 00 10 00 feldspar, epidote, and zircon.
Chi $\ y, SWOW Yiam hm3 | 552.047N; 2.904.626E(TN) 0.02 05 00 68 05 402 00 00 00 00 00 00 00 00 00
zqu,' y\ \ch :mg ;gig?o: Z:)g?;\?;fl;(g;\l) 01(/{9 Scintillation sample site only 1
4 m! 94,491N; 845,754E(NC .02 00 79 13 18 198 474 61 04 00 00
Hbl g :m: 7%;2%2«%?%45?&) g.gg 0 04 5 0.0 0.0 WHOLE ROCK ICP ANALYSIS OF SELECTED SAMPLES
(o 0% m m 546,223N; 2,891,66 .02
hm8 547,757N; 2,897 216E(TN) 0.20 3
2 é e B T e oe — COORDINATES ROCK TYPE ”&? ) OXIDES IN PERCENT I?LEMENTS IN PPM \ !
Ser hmio 548,277N; 2,908,947E(TN) 0.14 (State Plane, NAD 27, in feet) SiO2 Al203 Fe203 MgO CaO Naz20 K20 TiO2 P205 MnO Cr203| Ba Cu Zn Ni Co Sr Zr Ce Y Nb Sc Ta LOI® SUM
4 ChIA Hbl Hbl Ym :ﬁ:; ;g?g(?;(;: gzggggsg; 3113: 1s359 brecciated granitic mylonite Pze 14.57 449 151 277 373 270 068 <001 008 <0.001 59 <20 <20 412 209 80 15 <10 7 <20 18 100.10
Hbl o Hbl o Zswbp hmi3 542.993N: g.ggh_(;gip(ric) 0.01 s405 mylonitic granodioritic gneiss | Pzmy 1930 408 075 112 682 319 043 010 003 <0.001 63 <20 <20 260 6 94 106 <10 14 <20 14 99.94
o o it . :m; ggggggm igﬁ;;;?ggm ?’8‘; 1504 mylonite Pary 1231 342 087 383 040 367 058 011 005 <0001 81 <20 <20 619 478 40 19 <10 8 <20 20 10040
o e /') hmi6 | 545.046N: 2.009.048E(TN) 257 ts1219 quartzite €cu | 8360 545 476 062 087 012 144 011 004 002 <0001 37 <20 <20 26 B7 <X T 20 34 10047
A hm17 787,594N; 841,124E(NC 2.8¢ A rAd TR ESIEG o ” cg. @ES 125 0S8 042 00167 | 1006 <20 128,33 82 @ 0. 700, KO 0000
BtA ‘.O / zsmy Pzc hmw 783.206N: 848,54?E£NC; 0.5;3, ts1242 laminated metasilt 34 2 84 1.58 459 129 034 012 0016 ) 8 33 3 6 20 <20 0 99.99
Ymmy Q hm19% [ 541,455N; 2,892 435E(TN) 0.01 ts1924 calcareous metasilt 3.24 219 456 102 022 007 14 <20 55
- hm20 [ 536,567N; 2,899,288E(TN) 0.07 "N, 2 807 451E (TN et auatidl 5 105 549 112 007 005 3, <50
oe Zsm) hma1 539.671N: 2,903, 873E(TN) 037 181976 N; 2,897,451E (TN) aldspathic quartzite 0.31 1.95 549 1,12 007 005 <20 11
Hbl 2 | Bt Ymmy Y \ hm22 | 778,672N; 836, 413E(NC) 146 1s1979 24E (TN) Jaminated metasiisions 225 060 382 468 096 032 010 177 <20 o€
A Amp Hbl 2 1°“a :mgi ;%g(‘)m 23;;%;38 2;;’ 152316 metasilistone 153 358 297 093 033 015 15 38
{ ” m LOUSIN; . - - 3.3¢
o / > 66 hm25 [ 532,510N; 2,889,522E(TN) 0.04 152184 mela-z 020 004 450 171 004 002
Hbl s Bt AHb"D A Q\’ hm26 533,303N; 2,899,524E(TN) 0.17 182631 feldspathic quartzite 009 003 469 065 002 0017 3 09
/ /Y ~ N hm27  [535,070N; 2,902,158E(TN) 1.35 — — _ — —
B( Bt v° o Q hma28 776,106N; 835,489E(NC 310 18612 mylonite 085 1.0¢ 452 0.03 1 <20 24
= ; hm29 776,282N; 843,852E(NC) 3.47 R 7 G4l D >
Hbl /Bt Ser ) A v < / hma 775.363N; 846,986E(NC 1.60 folir e pin e LOF el 0G0 S AL &3
7 Hbl O Bt 7 Ser J BtEP / S Zbg, Zsmy— ‘ C}b Ysc mas 530,760N; 2.89:1),681(F(T=J) 0.03 1s124 223 023 042 0.14 19 <20 63
Hbl Ay o e )/ S ) A Symmy S N Y S 2 | S30SGSN; 200691 1E(TY 00 w2s12a 555 9% O o < 3
° Chi Ser o : Ya§ QQ~ / hm34 | 770,249N; 839,238E(NC) 2.97 1s2612b 190 002 006 0.04 > <20 40
, / o ‘ : hm3s 772,095N; 840,992E(NC) 2.67 cl: 00 084 000 0.06 <20 )
Hbl o /.~ Hbl - Hbl Ymmy *_' Q& h:ss 769,486N; 851,168E(NC) 1.1)0 6.6 il b o NN 2 sl
A ¥o) Gt ; 4 \ Q” o hm37 523,175N; 2,890, 903E(TN) 0.05 24 ts79 meta-ark 1.42 008 0.001 31 <20 <20 399 146 144 28 ¢ 2 30 08
hel “Hbl : e % o & hm3s | 526.708N: 2,897 413E(TN 03 : w1025 Toni o8 20 <0001 2 2 5 <20 15
7 952N; 831,5 > : 2.
o Hblo AGt Q ) s : s Qg’ X900 :::g 767:;;5N; 833.801FENC; 211 9 35 ts2108 551,435N; E (N) silty metashe 007 0.04 19 <200 45
Ser \ Hbl /\’ \ hmé1 764,993N; 844,165E(NC) 0.58 2 84 1s269a 1E (NC) metagabbro 2.40 0.18 22 32 28
Bt A ) Bt Gt g zcf N7 hmd2 | 764.388N: 847.920E(NC) 0.49 68 79 R kS At — — — S
A J : Hbl Hyp 0 ’A' ax P / Ygt 3 hm43 520,834N; 2,889,697E(TN) 0.03 9 00 88 ts1986 529,7041 1,023E (TN) quartz diorite 2.81 0.17 1 <20
NS AHbl / OAChI A = g o\’ ™ i Zs & zmy‘ \P :m ;??;22: gg?gﬁimg; g(';; f L‘ ‘L. fﬁ 1955 4 biotite quartz monzodioritic gneiss 0 312 397 124 060 015 18 <20 11
L AI-l Bt O Ymmy = ©/ ™ Qo | Ygqm S hmds | 763.976N: 837 471E(NG) 0.89 30 11 14 15312 my Yrrery 707 201 305 146 063 011 <0001 &4 20 16 22 17 10014
Bt A YP Hbl ; \ < | hma7 763,302N; 842,140E(NC) 1.22 27 64 23 ts523 rylonitic Yrvery 632 370 309 151 078 011 <0001 16 23 14 10008
Hbl Ser Bt_ Chi Gt Ymm - & Yagg hmas 761,338N; 850,823E(NC) 248 2 11 49 24 - — - - —
(o] 2 Bt y Yax # - / hmas 757,197N; 816,747E(NC) 0.14 33 00 106 05 82 ts773 biotite granodioritic gneiss Yroeny > 873 138 452 288 338 137 071 013 <0.001 18 <20 1.0 10020
AB't Ep 4 Y. Ser ‘\z : qum \Y :mgo ;(";gggg“ g’?;:gggg“g; 3(537 3; 5 00 236 00 11.',‘.'5 18333 ed amphibolite Yax 4900 1271 1270 208 1566 045 016 397 075 012 <0001 23 48 22 10009
7 - / . sm' { m51 : ; 831, -(NC .65 485 15 00 3 —— = Y T e = T RE = v PSR
= / Ser Hbl ) OHbl o Ep Hbl / 4 Y " Ysem Yégg \sea hms2 | 759,826N; 835,969E(NC) 177 00 04 15443 libolite tax | 4257 1478 413 1694 082 033 226 027 041 0034 32_<20 18 100.17
Bt o Gt Bt Hbl Gt ° I'ﬁ)l 5 ! :m:: ;}5{;(7’2;“ g:gggg(mg) ’;‘;g ikn ]“ 1618 7 biotite granitic gnelss Ysc 7166 1405 033 067 087 492 028 026 002 <0001 6 45 100.35
lSer , Pyx Ser _ ; , Yscmy— \ Yec hmss | 752588N; 314:§é1é§m§; 0.38 0o 66 151658 76 : 847,171E (NC) biotite g oritic gneiss Ysc | 5168 17.97 426 661 280 366 161 032 016 0008 50 15 9993
o Hbl A Bt /Bt AAEP; ~Zbg ‘Péc ' oy IHan9 ;fj:"‘;gmf ?l?‘ﬁg(ﬁ?) 3'2(73 38 12 151940 »,908,937E (TN) sc | 6973 14.50 064 093 322 584 011 005 0003 4 18 10001
chil - - h',',‘,‘?sss 7341231»13 ;55:9{)55&({; e (?, ;,’; ts221 6E (NC) Ysemy | 7152 13.39 094 084 342 016 006 0.004 68 <20 09 998
hmse 7§3.487N: 842,620E(NC) 8.0 J 15380 6E (NC) bi granodiorit Yscy | 72.83 13.76 038 137 285 007 002 <0001 1 <20 10
hmeo TEOS00N: SA.810ENG) L 100 151638 (NC) ¢ bictite graniti Yscmy | 7 034 132 279 008 002 <0001 3 <20 13
2C gic map
.']Q- :,[]if,) area 1s2036 70E (TN) mylonitic granitic gneiss Yscmy 045 062 331 002 005 <0001 80 2 <20 11 100.00
ts1747 5,823E (NC) 1-biotite granitic gneiss Ygagg 324 072 255 220 005 006 <0001 | 1755 <20 <20 79 <20 434 179 120 31 <10 7 <20 08 100.00
ts624 759,140N; 844,157E (NC) quariz monzodioritic granulite Yagm 803 254 479 393 0.41 0.09 <0.001 | 1152 <20 139 <20 26 0 18 <10 14 24 01 100.69
1s378 758,318N; 839,815E (NC) hypersthene tonalitic granulite Yot 782 274 616 403 191 104 075 010 0002 | 621 36 24 100 <10 25 4( 0 100.24
le Rock Inductively Coupled Pia Atomic eter (ICP) analysis e Analytical Laboratories, LTD,, 852 E. Hastings St., Vancouver, BC
spond to thin onand e localities shown on
e rts per million
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