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INTRODUCTION DESCRIPTION OF MAP UNITS @ (& stkenrtc N3/ W =3 Halloak Mountaf )
: 805 Balsapn >
The Montreat 7.5-minute Quadrangle lies in central western North Carolina, northeast of . . . . . . . . 3200 @ / Gap M
CORRELATION the city of Asheville, and within parts of Buncombe, McDowell, and Yancey counties. The Migmatite — White to very-light-gray; non-foliated to weakly foliated; medium- to coarse-grained; = NS —=///
OF MAP UNITS ﬁ%r&?re%?.n tl{/?:lljgra rttraor:s}ohoert:(=1thiJ<:;1r(1]I rgggrli%olfsoiﬁgﬁjféeedtk?g tBhILeJetonélirc]jzeOfplaSLisvay %12‘53{‘3 ?ﬂg Pzmg equigranular; granoblastic; occurs commonly as thin layers and lenses (thickness of layering ranges W\ ‘ \ — Stepps Gap'’, 7 N er=C
n?rmem haéf of tflle)Q%%drangle) ?nd thte N?rfoll?-Sogtherln R%ilvlvayd(soutktmﬁas erndsecticl)n from centimeters to meters) within other rock types and mappable bodies; locally gradational with — — 4251' 0 ) S =—— > N ) \
[0} € quadrangie). ere are large tracts Ol undevelope ana on € Jquadrangle H . H H H H P T~ H N . - 5%
1= includinq the A%heville municipal %vatershed central-we%t) and parts of the pisgah pegmatite; consists of plagloclase_ feldspa_r, qua_rtz, potassium feldspar, m_uscowte_, sericite, biotite, minor =Y ({ 5600 ,&59 %
(o) M""“?""M 'tF%rellsts ’{htat Igankk' the fFIShew”t?] wa:((ers tedf »Eﬁ the %ast alndTW(GISt-IA ptprtlonllo; opaques, and trace amounts of zircon. Migmatite (neosome) was most likely derived from local melting A rr \\ g %
N oun Iche ate rFark Is on the nortneast part o € quadrangle. lotal elevation relie i H H - i RD:21
(o) Pzmg is 46001t with & low of 19201 and a high of 6829ft Major Stieams include the North Fork during regional high-grade metamorphism. 4 //
|._|IJ gf tr(mje Stwann?rgﬁa glvetﬁ _II\_/I|II %reek,_l_l;ea%h Orch%r N(IDrSek, ﬁluedSﬁAa DCreel|<I $nd the 00 Y 5 ourt
eaawaters o e oou oe Rniver. e buncombpe-ivicbowell an cbowell-Yance H H H o
E . . . county boundaries follow the Eastern Continental Divide in the southeastern portionyof A"'Qator Back Metamorphlc Suite % o8 Gibhes
Alligator Back Metamorphic Suite the quadrangle. . . - , . 2
Undivided — Heterogeneous unit consisting of interlayered layers and lenses of laterally and vertically 3
Zabss GEOLOGIC OVERVIEW grading sedimentary and mafic volcanic rocks metamorphosed to kyanite grade. Rock types include A ; / 5
stratigraphic metagraywacke, metawacke, metasandstone, schistose metagraywacke, and schist with minor amounts MW S i
; The Montreat quadrangle comprises the Neoproterozoic to early Cambrian Ashe i i -sili i i i Clingrmans
Zabs relations Motamorphia & Juadrangle comprises  the (AMSTEEI 2 Allgator oS Nletamorp e Zab of metasiltstone, quartzite, and calc-silicate. Thickness of layering ranges from centimeters to meters. \ &&M &%g\ak
Zab uncertain Suite (ABMS) of the Tugaloo terrane. Both units are thick sequences of complexly ) ) ) ] ) ) ) PISGAH-NATIONAL-FOREST, —o2a 781
o deformed and metamorphosed clastic sediments deposited in marine rift basins. Metagraywacke — medium-light-gray to medium-dark-gray; fine- to medium-grained; foliated; N\ / = ’
= Interspersed with these sediments are lesser amounts of mafic volcanic rocks and ‘. . : o . . . -
8 — ultramafic rocks thought to have Origmated as oceanic crust at a spreading center (Misra granoblastic; consists of quartz, plagioclase feldspar, biotite > muscovite, with minor amounts of garnet, R
and Conte, 1991; Raymond and Abbott, 1997). Numerous pegmatites occur within the otassium feldspar, chlorite, titanite, epidote group minerals, tourmaline, rare staurolite, other accessor 4
8 Zabgs AMS and ABMS and yare thought to be reIatecJ to the 361;382%a pegmatites within the Eninerals and trgce amounts of zircon%nd a gatitep y
W Spruce Pine Plutonic Suite (Mapes, 2002). No formal stratigraphic units are recognized in ) P : 224,781—
- Ashe Metamorphic Suite the AMS and ABMS, but zones of dominant lithologies are shown on the map.
8 Rocks of the AMS have been metamorphosed to sillimanite- and kyanite-grade Metawacke — light-tan to light-gray; fine- to medium-grained; foliated to mylonitic; granoblastic to
o Zacg conéiltlons g\? Oppo_lgﬁd tI? roc;!:s O'lfl'the AtBMS thatd have beﬁn Enet%morEh%%\e,d to kyantl;(]e- lepidoblastic; consists of quartz, plagioclase feldspar, muscovite > biotite, sericite, chlorite with minor
rage conaitions. e anite-sillimanite 1sogra enera renas - across e H H H H H .
8 _ _ center of the map area. Both the AMS and ABMS have ybeen. complexly folded. The amounts of garnet, potassium feldspar, titanite, apatite, and other accessory minerals; locally has
= Zass stratigraphic ABMS and southeastern portions of the AMS are non-migmatitic. Ml%;matlzatlon millimeter scale “pin-striped” fabric.
lati increases markedly to the NW in the AMS. In the central and northwest porfions of the
relations quadrangle most foliations strike NE/SW, and are steeply dipping either to the NW or SE _ _ _ _ _ _
Za Zas uncertain grgla(m f(()jl in .'I;|r2|2r6g4(g5m“ﬁtamlrlphls[(n s %%%s(;(ral\l/lned byz%rbrg)e’i%n}orp?osedttr?Rther?|tef Schistose Metagraywacke — medium-gray to dark-gray; fine- to medium-grained; well foliated to
IKes dated a - a lier et al., , Mlapes, at outcrop to the east o H H H . i H i el
the quadrangle. In the SE section of the Montreatpquadrangle, the AMS pand ABMS are m.ylon't'.c.’ eqwg_ranular to 'nequ'granUIar’ granObIaStICo to Iepldqblasnc to .pqrpherbla}Stlc’ locally S
fstrqngly shealretd to mylotni(tjic vyti;(]h mai?lly tS.E-di[%pitrkl]g f%Iiationdafnd Itexhibit a greer]schlilst migmatitic; consists of quartz, plagioclase feldspar, 40-60% muscovite and/or biotite with minor amounts \*\i\k—a\%—f\,\\
acles overprint associated wi reactivation o e revar ault zone, a regiona i i AR SN T A -
extonsive NE/SW trendin Alleghanian ductile fault zone that is exposed less than 1 ki of garnet, kyanite, and accessory minerals. PISGAH-NATIONA:
SE of the quadrangle (Hatcher and others, 2007). _ _ _ _ _ _ _ Z . \
The ABMS is interpreted to be younger than and overlie the AMS (Conley, 1985; Rankin Zabss MetasandStqne__ Tan to light-gray to_medlum-_gray to light-green; fine- to medium-grained, foliated to
et al., 1973). In the Montreat Quadrangle, the first occurrence of the ABMS is indicated by locally mylonitic; equigranular to inequigranular; consists of quartz, feldspar, muscovite, locally biotite,
the presence of a mostly non-migmatitic, graphitic schist. The contact is interpreted as an and accessory minerals; interlayered with lesser amounts of quartzite, metasiltstone, metagraywacke, i
oblique reverse fault ‘evidenced by the truncation of AMS units and increased . . - - » . ) o3y
shearing/mylonitization near the contact. metawacke, and schistose metagraywacke; locally has a thin “pin-striped” tectonic fabric. |
N SCHMIDT EQUAL-AREA N Schist — Garnet-mica schist, muscovite schist, muscovite-biotite schist; very light-gray to greenish-gray Z. ! )
Zabs | to medium-gray; medium- to coarse-grained; well foliated and locally mylonitic; inequigranular; 3 \ (2
STEREONET DATA - 2 - S bioti : - / e
lepidoblastic; consists of muscovite, biotite, garnet, quartz, plagioclase feldspar, potassium feldspar, and > \/ (& fsP A )/
minor accessory minerals; locally contains chlorite, chloritoid, staurolite, tourmaline, kyanite, graphite, \l‘,‘ .;E;-‘-\-::
and trace zircon. Interlayered with lesser amounts of schistose metagraywacke, metasandstone, and = 2 \ NS &,‘5 N
phyllonite. & ,/—/,_,—:jj\/ . {
Amphibolite — Dark-green to black; fine- to medium-grained; foliated to mylonitic; equigranular; N
granoblastic to nematoblastic; locally porphyroblastic; consists of hornblende, plagioclase feldspar, )
% 20 actinolite, chlorite, epidote group minerals with trace amounts of quartz, garnet, titanite, magnetite, and s "/'}’gf?/,/ A
other opaque minerals. /;* \\\\Q/‘!/
Z Graphitic schist — Dark-gray to greenish-gray to medium-gray; fine- to medium-grained; well foliated to /
abgs mylonitic; equigranular to inequigranular; lepidoblastic to porphyroblastic; locally with kyanite
porphyroblasts; consists of muscovite, biotite, garnet, sericite, quartz, graphite, feldspar, chlorite, \ \v/\f
staurolite, pyrite, and accessory minerals; interlayered with lesser amounts of metasandstone, %
metawacke, metasiltstone, schistose metagraywacke, schist, and phyllite.
—220,781
Equal-area Schmidt Net projection of contoured poles to mylonitic Equal-area Schmidt Net projegti(;n of contoured poles to foliation Ashe Metamorphic Suite
foliation of the Ashe Metamorphic Suite. Mylonitic foliation count 54. of the Ashe Metamorphic Suite. Foliation count 1691.
Undivided — Heterogeneous unit consisting of interlayered layers and lenses of laterally and vertically
grading sedimentary and mafic volcanic rocks metamorphosed to kyanite and sillimanite grade. Rock '
types include metagraywacke schist, schistose metagraywacke, conglomeratic metagraywacke,
metaconglomerate, metasandstone, amphibolite, and minor calc-silicate. Thickness of layering ranges 3
Za from centimeters to meters. , /
2T
Metagraywacke — medium-light-gray to medium-dark-gray; medium- to coarse-grained; weakly foliated ve’
to foliated; equigranular to inequigranular; granoblastic to lepidoblastic; locally migmatitic; consists of
quartz, plagioclase feldspar, biotite, muscovite, garnet, epidote, staurolite, chlorite, opaques with trace
potassium feldspar and zircon; thickness of layering ranges from decimeters to meters; interlayered with ﬂ/ /
other Za lithologies. 3 Za §
GS water o . "
, . , . . . puging staign | Gﬂﬁ%’na{gt@m & =
Schistose Metagraywacke — medium-gray to dark-gray; fine- to medium-grained; well foliated; o0 \/SJW S/ Mount SN S \
equigranular to inequigranular; granoblastic to lepidoblastic to porphyroblastic; locally migmatitic; |' g@// / \\\\ ’ < ML
consists of quartz, plagioclase feldspar, muscovite, biotite, garnet, minor sillimanite or kyanite, and / \ Y WIS 1%\
accessory minerals; interlayered with other Za lithologies. . P/ Y \/;x\v:\
“Po 5\
. . . . . . Con \
Calc-silicate — light-gray; medium- to coarse-grained; weakly foliated; consists of quartz, feldspar, = 80 Cove M
8 _ - o epidote group minerals, garnet, biotite, pyroxene, and trace chlorite. \ 2 W
Equal-area Schmidt Net projection of contoured poles to mylonitic Equal-area.Schmldt Net prolectlon.of co.ntoure.d poles to foliation ! % NS
foliation of the Alligator Back Metamorphic Suite. Mylonitic foliation count 81. of the Alligator Back Metamorphic Suite. Foliation count 186. Conglomeratic metagraywacke — Medium-light-gray to medium-dark-gray; coarse-grained (mainly » 83 }
N Zacg granule size, but locally pebble size clasts); non-foliated to foliated; inequigranular; granoblastic; 1z 5% 000 &
consists of quartz, plagioclase feldspar, biotite, muscovite, potassium feldspar, and trace opaque v S
minerals; thickness of layering ranges from meters to tens of meters; granule and pebble composition is / =
dominantly quartz with lesser amounts of feldspar; interlayered with metaconglomerate, metasandstone,
metagraywacke and lesser amounts of other Za lithologies. “ 2800, S
/
Metaconglomerate — medium-light-gray to medium-dark-gray; coarse-grained (mainly pebble size, but 2
with some granule size clasts); non-foliated to foliated; locally contains deformed quartz clasts up to 7.5 g
cm in length; inequigranular; granoblastic; consists of quartz, plagioclase feldspar, potassium feldspar,
270 % biotite, muscovite, chlorite, minor titanite, apatite, epidote group minerals with trace opaque minerals s
and zircon; thickness of layering ranges from meters to tens of meters; pebble and granule composition '
is dominantly quartz with lesser amounts of feldspar; clasts contain inclusions of quartz, muscovite, By S
biotite, and plagioclase feldspar; interlayered with other Za lithologies. /\ ’*\ »
/\ —216,781
~ Metasandstone — tan to medium-light-gray to gray; fine- to coarse-grained; weakly foliated to mylonitic; Graph(t;
ass equigranular; locally migmatitic; consists of quartz, feldspar, muscovite, biotite, minor opaques, and Bifch Ridge
¥ trace zircon and other accessory minerals; interlayered with other Za lithologies. %) 3)
216,781—
8 . . . . . e - \
Equal-area Schmidt Net projection of contoured poles to joints and Equal-area Schmidt Net projection of fold hinges in blue and Tt Garnet-Mlca SChl_St - Very Ilght-gr_ay to g_reenlsh-gray to medmm-gray, f|n_e- '[0. _coarse-g_ramed, )(( / —
unidirectional rose diagram inset. Joint count 1402. mineral lineations in red. Fold hinge count 55. strongly_ f0|lat_ed_; lneqUIgrar_luI_ar; Iepldoblastl_c to porphyrobla_sfuc; I_ocaIIy migmatitic; consists of OLDEOVE RD a~ N Parris:
Mineral lineation count 41. muscovite, sericite, quartz, biotite, garnet, plagioclase feldspar, sillimanite or kyanite, chlorite, and trace falker » s TOYN F @ Coleman
opaques; interlayered with other Za lithologies. 7 N 0 , g ——20
A | 8 f _
STREAM SEDIMENT HEAVY MINERAL ANALYSIS - Amphibolite — Where mappable it occurs as a metamorphic alteration of an ultramafic or mafic rock. . %@/f}e) E / (g
Stream sediment heavy mineral analysis was conducted from March 2016 through May 2016 to aid geologic mapping, better define conditions of metamorphism, Dark-green to black; fine- to coarse-grained; weakly to strongly foliated; equigranular; granoblastic to ¢ Mc}un'tam e 7 05
and inventory minerals of potential economic significance. Procedure: In the fieid, approximately 13.6 kg of stream sediment material is panned to approximately nematoblastic; consists of hornblende, plagioclase feldspar, epidote group minerals, quartz, garnet, / o s S
300 g of heavy mineral concentrate at each sample locality. In the laboratory, concentrate is washed and passed through heavy liquid separation using chlorite, relict pyroxene, titanite, magnetite, and opaques. Locally contains small bodies of altered Y, fo(‘% Z
tetrabromoethane, and scanned with short- and long-wave ultraviolet illumination using an Ultra-violet Products Inc. Model UVGL-48 Mineralight Lamp. Magnetite It fi K t d at thi le. C . k t th hout the oth W,
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 ultramallc rocks not mappead at this scale. Lan occur as a very minor rock type throughout the other - 1 / Jfrete et
with the aid of a petrographic microscope and 1.67 index of refraction oil. Results of stream sediment heavy mineral analysis are tabulated below. map units, where it may represent a metamorphosed volcanic rock. & V / ‘
AY
T 68 3
Mineral abbreviations used in table: Mg-magnetite; Cor-corundum; Ms-muscovite; Gt-garnet; Zr-zircon; Bt-biotite; Rt-rutile; Czo- clinozoisite; Sil — sillimanite; Hbl- . . . e . . . . ° 35
hornblende; Ttn-titanite; Tur-tourmaline; lim-ilmenite and other black opaque minerals; Hem-hematite and other red opaque minerals; Lx-leucoxene; Ud- Altered Ultramafics — Dark-green to silvery-grayish-green; f'ne'_to medium-grained; non'f0|!ated to 2 g !
unidentified. strongly foliated; equigranular; granoblastic to nematoblastic to lepidoblastic; consists of S o GR = / \
COORDINATES MAP UNITS | % TOTAL HM IN PERCENT HEAVY MINERALS IN SAMPLE” tremolite/actinolite, pyroxene, hornblende, chlorite, talc, serpentine, relict olivine, opaques, plagioclase - p- 8
SAMPLE' | (State Plane, NAD 83 m) |  DRAINED? SAMPLE® | mg | cor| Ms| Gt | zr | Bt | Rt | Czo| St | sil | Hbl | Ky | Ttn | Tur| im | Hem | Lx | ud feldspar, magnetite, and other accessory minerals. These mineralogical variations could not be mapped o & ’
. . . . . . . . . . (S &
NB 828 217,103N; 315,013 Zabgs, Zab 0.52 13.43| - |043| - - | - | - |216|0.87 0.87 | 1.73 | 8.66| 51.51 | 19.48 | 0.87 ?r’: a 1"'24’0?.0 scale.fAmphklb_?lrll'gekwnhln ?nd aﬂj_%c?_?t toltthlst_unlt_ occu_rsblasg mtet_amprplhlc_ alteraftlotrrll of gaa = &
NB 829 203, 556N: 315,619E Zas, 7a, Zacg 150 008 | - | - le70s 1501 3.50 200 5.00 e ultramafic or mafic rock. Thickness of amphibolitic alteration is variable. Contains inclusions of other
variations of altered mafic and ultramafic rock.
NB 830 221,634N; 307,936E Za, Zaa 2.45 010 | - | - |6593| - 050|050 1.50 14.98 | 11.99 2.00| 2.00 | 0.50 7
NB 833 214,457N; 309,805 | Zacg, Za, Zas 0.38 1.58 | 148| - |56.10/0.98/0.49| - |5091 1.48 0.98|6.89| 21.65| 1.97 | 0.49 Mineral abundances are listed in decreasing order of abundance based upon visual estimates of hand 5
BC 859 217,010N; 311,262E Zan, Za, Zas 1.07 0.52 - - 81.84 - - - 2.9411.47|1.47| 0.98 0.49 0.00| 1.47| 8.33 0.00 | 0.49 Samples and thln_sectlonS.
'Sample numbers correspond to stream sediment heavy mineral sample localities shown on geologic map [
2Up to three most dominant map units contributing to the drainage basin, listed in decending order of map area
SPercentage of heavy minerals in 13.6 kg stream sediment sample p . Point-LpoRkou,
4Point count percentages of heavy minerals from processed samples
WHOLE ROCK ICP ANALYSIS' OF SELECTED SAMPLES \ =
3 Z Z
COORDINATES MAP OXIDES IN PERCENT ELEMENTS IN PPM® i o BIACK ,: «,@ § 5 —) ';g
SAMPLE? (State Plane NAD 83 m) ROCK TYPE UNIT | SiO2 | Al203 | Fe203| MgO | CaO | Na20 | K20 | TiO2| P205 MnO| Cr203| Cu | Ba | Zn Ni | Co| Sr Zr Ce Y Nb | Sc |LOI* sum® PSR { 5 2 M@)l‘)Nr’ﬂAIN °z; § = i é
BC 650 MO 226,016N; 305,856E blastomylonite Pzmg | 71.28 | 1456 | 3.19 | 1.54 | 3.42 | 3.37 | 1.27|0.66 | 0.03 | 0.01|<0.002| 2.1 | 378 | 64 | <20 | 9.1 | 463 | 70.6| 6.4 1 37 | 2 | 0.5 99.91 5 P 3 a 5 . g\/ § XN s /
NS v AANS
MO 18 BC 215,158N; 315,141E muscovite-staurolite-garnet schist Zab | 50.75| 23.87 | 11.29 | 2.52 | 0.25 | 1.04 | 4.00|/ 1.07 | 0.16 | 0.15| 0.012 | 24 | 578 | 173 | 23 |<20| 116 | 255 | 125 | 51 19 | 22 | 4.7 | 99.95 L ) AT I SRAINBOW LN gs} N X5 Z /\/;/
MO 56 BC 213,708N; 314,920E metasiltstone Zab |65.89| 1548 | 5.87 | 1.96 | 1.00 | 2.32 | 3.90/ 0.87| 0.26 | 0.05| 0.005 | 20 | 929 | 96 28 | <20| 190 | 465 75 24 15 9 2.2 | 99.98 /// E2 L ST\W§I AVENA RD, o . g\\ k{ /N
MO 319 BC 216,487N; 315,351E metabasalt Zab | 46.00 | 13.63 | 17.25 | 7.77 | 10.25 | 1.87 | 0.27 1.01| 0.05 | 0.26 | 0.024 | 141 | 15 | 133 | 83 | 53 | 57 | 34 | <30 | 30 | <5 | 58 | 1.4 | 99.82 85°37' 30" A 35° 37" 30"
MTR 53 NB 214,042N; 315,091E metagraywacke Zab | 73.54| 11.60| 451 | 1.51 | 1.89 | 3.61 | 1.10/0.82| 0.20 | 0.08| 0.004 | 9 | 263 | 77 | <20 | <20| 149 | 496 | 69 | 27 | 14 | 9 | 1.0 | 100.00 82° 22' 30" 311,926 82°15' 00°
B 814MTRN 213,714N; 315,187E garnet-muscovite-biotite schist Zab | 7297 | 124 | 407 [ 128 | 0.74 | 39 |2.18) 0.8 | 0.22 |0.04| 0.004 | 52 | 642 | 54 | <20 | 6.4 | 158 | 534 | 96.7 | 33.2| 14 7 1.2 | 99.86 Topographic base produced by the United States Geological Survey. * SCALE 1:24 000 ROAD CLASSIFICATION
MTR 38 NB 215,349N; 312,488E metawacke Zabss | 86.40 | 6.83 | 1.88 | 0.40 | 0.19 | 0.26 | 1.61] 0.49| 0.03 | 0.02 | <0.002| 20 | 495 | 73 | <20 | <20, 33 | 264 | <30 | 20 9 3 | 1.8 100.02 ﬁlt?r:id by thg l:lortr} gg;omgagaeological Survey for use with this map. NN . 05 0 KLOVETERS ] ) " orH EXpressway ~ emmmmmmmmmm  Local Connector
MTR 259 NB 215,192N; 313,821E porphyritic metabasalt Zaba | 48.99 | 13.11| 16.65 | 6.72 | 10.41 | 1.36 | 0.29|1.03| 0.06 | 0.22 | 0.017 | 93 | 25 | 117 | 72 | 48 | 68 | 39 | <30 | 31 | <5 | 54 | 0.9 | 99.84 World Geodeti sya;t‘;°of1984((w(;ssﬁ)_ | o S = o o Secondary HWy —————  Local Road
MTR 5 NB 213,261N; 310,869E quartz-plagioclase-muscovite schist Zabgs | 64.47 | 17.86 | 4.66 | 1.31 | 1.16 A 2.51 | 2.28|/0.82| 0.28 | 0.16| 0.006 | 53 | 459 | 69 | <20 | <20| 123 | 562 | 152 | 43 | 21 | 14 | 43| 99.99 1 050 mmtor foreStote P Narth Garaline FIPS 3500 Heters) 0" 46 1 1 05 0 1 Ramp —_—
RW 51 MTRN 223,979N; 314,894E muscovite metasandstone Za |86.72| 549 | 3.76 | 0.24 | <0.01| 0.05 | 1.69 0.47 | 0.04 | 0.01|<0.002| 11 | 253 | 7 | <20 | 1.6 169|306 | 20 | 5 8 | 4 | 1.4 99.96 TS MILES @ nterstate Route | J uskoute () State Route
BC 658 MO 224,940N; 312,952 biotite-muscovite-garnet-sericite schist Za |54.47|21.71] 995 | 2.82 | 1.29 | 1.61 | 3.36| 1.03 | 0.21 | 0.16| 0.012 | 11.4 | 662 | 110 | <20 | 15 | 136 | 250 | 152.8 | 66.2 | 21.9 | 23 | 3.1 | 99.82 w0 0 20 00 40 S0 @0 0 &0 00 1K QUIDRANGLE LocATIoN s Primary R [ FS Passenger H FS High
BC 655 MTR 226,960N; 305,838E metagabbro Za | 5042|2384 | 6.23 | 2.73 | 9.67 | 4.42 | 0.29| 1.46|<0.01| 0.06| 0.002 | 20.5| 40 | 24 | <20 | 15| 964 | 21.3| 7.8 | 142 | 1.9 | 17 | 0.7 | 99.81 UTM GRID AND 2013 MAGNETIC NORTH FEET . [ Fs Primary Route Route Clearance Route
NB 586 MT 224,584N; 313,059E staurolite-biotite-chlorite-garnet-muscovite schist Za 47.89 | 25.74 | 11.24 | 3.26 | 1.45 | 1.55 | 3.98|1.17| 0.22 | 0.15| 0.013 | 38 | 727 | 42 40 | 25 | 145 | 282 | 178.2| 64.7 | 21.9 | 23 3 99.77 TERT—— CONTOUR INTERVAL 40 FEET Bamardsville (GO Celo
M523 225,639N; 308,931E metagrawacke Za |50.33|21.97 | 11.37 | 348 | 3.76 | 3.86 | 2.31 1.17| 0.28 | 0.15| 0.012 | 9 | 937 | 102 | 49 | 37 | 347 | 258 | 183 | 87 | 22 | 28 | 0.7 | 99.65 it U Forewt e TaeR0062012 | TomPom NORTH AMERICAN VERTICAL DATUM OF 1988 Check with local Forest Service unit
NB 603 MTRN 224,284N; 315,512E metaconglomerate Zacg | 85.41| 6.64 | 214 | 0.48 | 1.26 | 1.22 | 1.51|0.33| 0.34 | 0.04 | <0.002| 2.3 | 511 | 25 | <20 | 3.4 125 | 223 | 241 | 239| 6.2 | 3 | 0.5 | 99.95 with limited Forest Service updates, 2013 . . el I for current travel conditions and restrictions.
MO 309 BC 217,966N; 312,604E metaconglomerate Zacg | 84.61 | 6.77 | 2.84 | 0.77 | 1.08 | 1.70 | 1.07| 0.45| 0.01 | 0.04| 0.002 | 7 | 239 | 32 | <20 | <20| 103 | 274 64 | 14 | 9 4 | 0.6 | 100.01 ﬂ?g"r?g;a';,;'yj‘jj_j_'jj_'jjj_'jjj_',;,'a't'i;,;;l‘"g;ggf;gga;@,‘,;'y"',','ag;if?t'f’ o v National Cossparial romam 08 Tome Praduct Standard, 2011, Pinnacle Fort
MO 204A NB 213,551N; 304,451E metagabbro Zaa | 46.84 | 14.63 | 13.83 | 7.85 | 11.07 | 2.61 | 0.16| 1.50 | 0.06 | 0.22 | 0.026 | 12 | 39 | 101 | 55 | 46 | 185 | 96 | <30 | 31 | <5 | 47 | 1.0 | 99.84 CONLOUTS. - -ovvvroovoe e e, 15 0RGs, 1972 2013 Ametadata file associated with this product is craft version 0.6.11
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NB 639 MTRN 220,075N; 309,252E metagabbro Zaa | 49.15| 13.23 | 15.16 | 5.56 | 8.77 | 3.72 | 0.21]2.97 | 0.36 | 0.24| 0.004 | 7.5 | 219 | 37 | <20 | 40 | 162 | 230  26.6 | 54.9| 6.9 | 45 | 0.3 | 99.74 s Oteen | Black | Mofft MONTREAT, NC
M587 224,797N; 306,772E amphibolite Zaa | 45.81| 16.85| 11.66 | 9.16 | 10.23 | 1.97 | 0.37| 1.13| 0.11 | 0.21 | 0.036 5 44 | 134 | 170 | 58 | 179 | 78 5 41 5 53 | 1.9 | 99.53 2013
M557 225,834N; 307489E altered ultramafic Zaa 49.6 | 6.58 | 11.27 | 22.64| 7.06 | 0.3 | 0.09/0.43| 0.05|0.14| 0.322 | 124 | 13 | 73 | 976 | 105| 11 24 5 7 5 16 1 99.66 ADJOINING 7.5 QUADRANGLES
MTR 409 NB 219,551N; 306,140E meta-peridotite Zau 41.25| 6.78 | 12.43 1 30.17| 3.22 | 0.04 | 0.02]| 0.37 |<0.01/0.18| 0.372 | 41 10 | 71 | 1540|116 31 24 <30 6 <5 16 | 4.4 | 99.52
RW 23 MTRN 225,995N; 307,051E altered ultramafic Zau 47.36 | 10.69 13 19 6.56 | 0.89 | 0.14/0.75] 0.06 | 0.19] 0.229 | 77.6 | 23 2 467 | 75 | 5.6 | 48.8| 6.1 14.8| 1.5 | 25 | 0.7 | 99.63
BC 732 MTRN 225,789N; 307,480E altered ultramafic Zau 45.96 | 12.45| 11.39 | 19.8 | 7.16 | 0.67 | 0.1 | 0.92| 0.07 | 0.19| 0.211 | 8.8 5 2 745 | 85 /119.2/63.8, 83 | 17.5| 1.3 | 29 | 0.6 | 99.62
"Whole Rock Inductively Coupled Plasma - Atomic Emission Spectrometer (ICP) analysis conducted by Bureau Veritas, 9050 Shaughnessy St, Vancouver, BC Canada V6P 6E5.
2Sample numbers correspond to thin section and whole rock sample localities shown on geologic map
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arrows indicate relative motion along fault

(© indicates motion toward viewer

® indicates motion away from viewer

interpretive patterns of subsurface foliation orientations

based upon surficial structural measurements
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This map supersedes NCGS OFR 2015-03. This is an Open-File Map. It has been reviewed
By internally for conformity with North Carolina Geological Survey mapping standards and with

the North American Stratigraphic Code. Further revisions or corrections to this Open File
map may occur. Some station data omitted from map to improve readability. Please contact
the North Carolina Geological Survey for complete observation and thin-section data.
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EXPLANATION OF MAP SYMBOLS

CONTACTS

Contact—Identity and existence certain, location inferred

Contact—Identity and existence certain, location concealed

T S S
vy = v vy

Thrust fault—Identity and existence certain, location inferred.
Sawteeth on upper (tectonically higher) plate.
Arrows indicate relative motion.

PLANAR FEATURES
(For multiple observations at one locality, symbols are joined at the "tail" ends of the strike lines)

64/,/ Inclined metamorphic or tectonic foliation—Showing
strike and dip

80/ 7/v Inclined metamorphic or tectonic foliation, for multiple
observations at one locality—Showing strike and dip

s,
i

,\/ Vertical metamorphic or tectonic foliation—Showing strike Bfi/ ﬁo

/- Vertical metamorphic or tectonic foliation, for multiple
observations at one locality—Showing strike

73?( Inclined mylonitic foliation—Showing strike and dip

z%/ﬁy\ Inclined mylonitic foliation, for multiple observations

at one locality—Showing strike and dip

LINEAR FEATURES

12

Inclined crenulation lineation—Showing bearing and plunge

Inclined aligned-mineral lineation—Showing bearing and plunge

8 Inclined slickenline, groove, or striation on fault

surface—Showing bearing and plunge

5% Inclined fold hinge of generic (type or orientation unspecified)

small, minor fold—Showing bearing and plunge

NATURAL RESOURCES

SDG - Sand and gravel MIC - Mica
STN_C - Stone, Crushed/Broken

/0
W ya

NB206

NB392

N X X X X x ®

Inclined bedding, for multiple observations at one
locality—Showing strike and dip

Small, minor inclined joint—Showing strike and dip

Small, minor inclined joint, for multiple observations
at one locality—Showing strike and dip

Small, minor vertical or near-vertical joint, for multiple
observations at one locality—Showing strike

Inclined cleavage, for multiple observations at one

locality—Showing strike and dip

OTHER FEATURES

Float station

Thin section and whole rock analysis sample location

Heavy mineral

Prospect (pit or small open cut)

Sand, gravel, clay, or placer pit

Abandoned sand, gravel, clay, or placer pit

Open pit, quarry, or glory hole

Abandoned open pit, quarry, or glory hole

Inclined mine shaft

——— Area of abandoned sand and gravel pits

METAMORPHIC AND TECTONIC CONDITIONS

O Location where sillimanite was observed
@ Location where kyanite was observed
© Location where chlorite was observed
O Location where staurolite was observed

Major map-scale fault

$ - Antiform—Identity or existence questionable,
location accurate

Antiform—Identity and existence certain,

—1— location accurate. Arrow shows plunge
direction of fold

Overturned antiform—Identity and existence
—a—— certian, location approximate. Arrows show

dip direction of limbs and plunge direction

of fold

Area of chlorite retrograde metamorphism

Small, minor inclined fault—Showing strike and dip

Synform—Identity or existence questionable,
location accurate

Synform—Identity and existence certain,
location accurate. Arrow shows plunge
direction of fold

Overturned synform—Identity and existence certian,
location approximate. Arrows show dip direction of
limbs and plunge direction of fold

TRAVERSE MAP

Hillshade derived from a six meter pixel resolution LiDAR (Light Detecting And Ranging) digital elevation model.
Red lines show paths of field traverses.
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