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DESCRIPTIONS OF MAP UNITS

ALLUVIUM—Gravel, sand, silt and clay, unconslidated, poorly sorted to well-sorted; 05 feet thick,
Deposited in broader valleys of a few of the larger streams. Not mapped.

COLLUVIUM (BLOCK FIELDS)—Coarse angular rock debris of local origin deposited on steeper
slopes. Not mapped.

# P&y | PEGMATITE-White to mottied white and pink, coarse-grained, unfoliated. Composed of plagioclase
feldspar, potassic feldspar (generally pinkish-gray), quartz, biotite, and rarely muscovite (except in
southeast corner of map, where it is common). Pegmatite bodies are lenticular to tabular and
range from 1 inch to 25 feet in thickness. (Too small to show at map scale; location and trend of
larger bodies indicated by )

TRONDHJEMITE—Light-gray to yellowish-gray, fine- to medium-grained, unfoliated, thin dikes and
sills. Composed of 58-66% plagioclase (subhedral to euhedral), 22-29% quartz, 6-7% biotite,
0-6% muscovite (possibly paragonite); and clinozoisite, apatite, zircon, and magnetite!
Characterized by absence of potassic feldspar. Observed thickness 2 inches to 10 feet; in-
dividual bodies too discontinuous and small to show at map scale (see fig 2). Trondhjemite is
confined to southeast portion of quadrangle, where it crops out abundantly on slopes of
Lankford Mountain and Bill Cole Mountain.

du | DUNITE—Dark-green to yellowish-green, massive, unaltered to highly altered. Contains olivine and
—— minor disseminated chromite; altered rock contains various amounts of serpentine minerals,
talc, and anthophyllite. Weathers to nickeliferous saprolite and dark-red soil with residual

chalcedonic fragments.

PEGMATITE—Light-br h-gray to h-red-purple, -grained, massive. Composed of
82% microcline, 9% oligoclase, 5% quartz, 3% sericite, 1% magnetite; and trace amounts of
zoisite and epidote. Locally these pegmatites contain coarse-grained magnetite masses 1-2 in
ches in diameter. These older pegmatites intrude Unit 2 (biotite-hornblende migmatite) and are
located near and possibly derived from Bakersville Metagabbro bodies. (Too small to show at
map scale; location and trend of larger bodies indicated by &)

l bgb | BAKERSVILLE METAGABBRO AND METADIABASE—Relatively unaltered rock is greenish-brown to

——— dark-brown, massive, fine- to grained, ophitic to subophitic. Composed of plagioclase
feldspar, monoclinic pyroxene, hornblende, biotite, ilmenite and magnetite, quartz, clinozoisite,
zoisite, garnet, potassic feldspar, apatite, and zircon (see table 1),

Where completely altered the Bakersville and is by am-
phibolite, dark-green to black, fine- to coarse-grained, massive to well-foliated. Compcsgd of
hornblende, monociinic pyroxene, plagioclase feldspar, biotite, garnet, quartz, sphene, epidote,
clinozoisite, ilmenite and magnetite, and zircon. These amphibolites are not readily distinguished
from other amphibolites of a different origin.

All the Bakersville Metagabbro and Metadiabase bodies have been metamorphosed; however,
many bodies still retain primary igneous textures and minerals, whereas others show various
stages of alteration to complete amphibolitization. Where continuous outcrops exist, a progres-
sion from slightly altered metagabbro and metadiabase in the center of a body, to amphibolite
al its edges, is observable. Wilcox and Poldervaart (1958) attribute this incomplete alteration
to water- deficient conditions during metamorphism, whereas Bryant and Reed (1970) atiribute
it o different intensities of shearing. More massive outcrops of all phases of metagabbro
weather spheroidally.

The Hypersthene Metagabbro and Metaolivine Gabbro are further petrographic refinements of
the Bakersville Metagabbro

bhgb | BAKERSVILLE HYPERSTHENE METAGABBRO—Medium- to dark-greenish-black, massive to poorly
— liated. Foliation is more obvious away from center of bodies. Contains plagioclase feldspar,
hypersthene, monoclinic pyroxene (augite), biotite, hornblende, ilmenite and magnetite, olivine
(?), garnet, falc, anthophyliite, and zircon (see table 1). Metamorphic clouding visible in both
augite and feldspar. Mineral composition and grain size locally variable. Metamorphic alteration to

by toward the outer b ies of the bodies,

bogb | BAKERSVILLE METAOLIVINE GABBRO—Dark-green to black, massive to well-foliated Fofiation bet.
ter developed away from center of gabbro bodies. Composed of plagioclase feldspar, monoclinic
pyroxene (augite), ilmenite and magnetite, hornblende, olivine, quartz, potassic feldspar, garnet
2nd minor talc, anthophyllite; and apatite (see table 1). Metamorphic clouding visible in some
augite and plagioclase feldspar. Grades outward into amphibolite, some of which has a unique
spotted or streaked appearance.

UNIT3
Aluminous Metasedimentary Group

Characterized by common occurrence of muscovite,
‘which s virtually absent in af other map units

bes BIOTITE GNEISS—Light- to dark-gray, poorly foliated to well-foliated. Contains plagioclase feldspar,
quartz, biotite; and minor muscovite, garnet, and potassic feldspar. Ranges from metagraywacke
to in iti wit it quartzite, and calc-silicate
rock that may contain allanite. Several float blocks and one outcrop of protomylonite (North
Carolina coordinates 749,300N,, 961,750E ) als ite i
S0% plagicclase, 25% quartz, 18% potassic feldspar, 7% biotite; and minor garnet, epidote,
clinozoisite, and zircon.

! CS: | CALC-SILICATE ROCK—White to very light gray, massive to poorly foliated. Composed chiefly of
plagiociase feldspar, potassic feldspar, quartz, diopside, and epidote. Also contains local, massive 1-
to 2-foot lenses of diopside, vugs filled with epidote crystals, and concentrations of allanite and
magnetite. The dark-green diopside weathers bright yellowish brown, which gives the slightly
weathered rock a very distinctive spotted appearance.

mbg; | MUSCOVITE-BIOTITE GNEISS®—Medium- to dark-gray, poorly foliated to well-foliated. Contains
plagioclase feldspar, quartz, biotite, muscovite, potassic feldspar, and garnet. Interlayered with
biotite gneiss, metasubgraywacke, amphibolite, and at least one outcrop of mylonite (North
Carolina coordinates 751,900N., 961,700E.).

UNIT2
Biotite-Hornblende Migmatite

bhm: | BIOTITE-HORNBLENDE Light-brownish. to light-pinkish-gray, massive to well-
foliated to migmatized. Composed of plagioclase feldspar (oligoclase-andesine), potassic feldspar,
quartz, hornblende, biotite, epidote, clinozoisite, apatite, zircon, magnetite, and ilmenite. Consists.
mostly of i and i biotite gneiss and granitic gneiss. Migmatiza-
tion is more prevalent near larger bodies of metagabbro. The biotite-hornblende gneiss layers may
represent thin metamorphosed sills of gabbro or diabase. The granitic gneiss layers range in com.
position from granite to quartz diorite; most of the layers approximate quartz monzonite,

This widespread unit contains many additional interlayered lithologies. Locally, each of the follow-
ing rock types is mapped within the biotite-hornblende migmatite as separate units—amphibolite,
biotite-ht i ot A rani il

gneiss, granitic gneiss, calc-siicate rock, magnetite granitic
gneiss, magnetite-biofite gneiss, biotite augen gneiss, amphibolite and calc-silicate rock, biotite
gneiss, biotit nd itic gnei
“Mineral
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Emﬂ AMPHIBOLITE—Dark-green to black, massive to wel-foliated. Composed of hornblende,
— plagioclase feldspar, biotite, diopside, quartz, epidote, sphene, clinozoisite, magnetite, and i
con. Interlayered with biotite-hornblende migmatite. Weathers to a characteristic dark-
Yellowish-brown to dark-reddish-brown saprolite. Partially weathered amphibolite is very

friable and is referred to locally as “sand rock."

The origin of the amphibolite interlayered with the biotite-hornblende migmatite is uncertain;
unaltered outcrops are not available to provide diagnostic date: These amphibolites are likely
related to the Bakersville Metagabbro, but they also may have been derived from either
calcareous sediments or from older basic igneous rocks.

bhg, | BIOTITE-HORNBLENDE GNEISS—Dark-green to greenish-black, massive to well-foliated;
possibly a metamorphosed gabbro, Composed of hornblende, plagioclase feldspar, biotite,
garnel, quartz, clinozoisite, sphene, and zircon. Saussuritization of feldspar is visible in thin sec.
tions. Toward the southwest this unit i less garnetiferous, less massive and more interlayered
with biotite-hornblende migmatite, amphibolite, and biotite gneiss. An outcrop of massive
clinozoisite at least 10 feet thick was observed at North Carolina coordinates 758,000N.,
960,100E,

©EB8, | EPIDOTE-VEINED GRANITIC GNEISS—Mottisd pink and white, massive to poorly foliated.

ranodiorite composition—51% plagioclase feldspar (oligoclase), 30% quartz, 11% or-
thoclase, 2% microcline, 2% sericite, 1% biotite, 1% epidote, 1% chlorite: and minor horn-
blende, zircon, and spinel, The epidote and chlorite occur as thin fracture fillings. Interlayered
‘with biotite- hornblende migmatite and amphibolite.

A

csz CALC-SILICATE ROCK—White to very light gray, massive to poorly foliated. Composed chiefly of
plagioclase feldspar, potassic fedspar, quartz, diopside, and epidote. Characterized by
diagnostic spots of yellowish-brown limonite formed by the rapid weathering of diopside
and(or) epidote. Interlayered with biotite-hornblende migmatite.

MEN; | MAGNETITE GRANITIC GNEISS—Very pale orange to moderate pink, massive to poorly foliated
uartz monzonite composition—37% potassic feldspar, 33% plagioclase feldspar, 28% quartz,
1% magnetite; and minor biotite, sphene, garnet, and zircon. Characterized by almost com:
plete absence of mafic silicate minerals; the most abundant dark mineral is magnetite. More
resistant than associated rocks. Interlayered with biotite-hornblende migmatite and biotite
gneiss.

MAGNETITE-BIOTITE GNEISS—Light- ta rithum-gray, poorly foliated to wellfoliated. Quartz

monzonite composition—285% plagioclase feldspar, 22% potassic feldspar, 21% quartz, 20%
biotite, 3% epidote, 3% clinozoisite, 3% sphene; and minor amounts of magnetite, hornblende,
garnet, apatite, and zircon. Magnetite occurs as euhedral grains, 2-3 mm in diameter, in the
quartzo-feldspathic layers. Interlayered with biotite-hornblende migmatite.

bag, | BIOTITE Medium.- to dark-gray, massive to well-foliated. Characterized by augen
1o poorly developed augenlike masses of potassic feldspar unevenly distributed throughout the
unit. Quartz monzonite composition—35% plagioclase feldspar, 35% potassic feldspar, 17%
quartz, 9% biotite, 2% sphene, 2% epidote; and trace amounts of clinozoisite, apatite,
magnetite, and zircon. Fluxion structures visible in thin section, Interlayered with biotite-
hornblende migmatite, amphibolite, calc-silicate rock, and biotite granitic gneiss.

©samz | AMPHIBOLITE AND CALC-SILICATE ROCK—Amphibolite is dark-green to black, well-foliated:
composed of hornblende, plagioclase feldspar, diopside, biotite, epidote, garnet, quartz,
sphene, potassic feldspar, magnetite, clinozoisite, apatite, and zircon, Interlayered with calc.
silicate rock which contains plagioclase feldspar, potassic feldspar, quartz, diopside, and
epidote. Interlayered with these two major rock types are biotite-hornbiende migmatite; biotite
granitic gneiss; hypersthene-biotite-hornblende gneiss; and locally garnet-biotite gneiss com-
posed of 29% biolite, 28% quartz, 26% garnet, 13% plagioclase feldspar and 4% zoisite,
potassic feldspar, and magnetite.

[ bgz—[ BIOTITE GNEISS—Light- to dark-gray, well-foliated to poorly foliated. Contains plagioclase
" feldspar, quartz biotite, potassic feldspar, and magnetite. Interlayered with amphibolite and
biotite-hornblende migmatite.

——
Lhyl:.ﬂ HYPERSTHENE-BIOTITE-HORNBLENDE  GNEISS—Grayish-red-purple (becomes dark-green
- with an increase in mafic mineral content), poorly foliated to well-foliated. Contains plagioclase
feldspar (andesine), hornblende, biotite, quartz, hypersthene, potassic feldspar, and

magnetite.

hygg: | HYPERSTHENE GRANITIC GNEISS—Light brownish-gray to grayish-red-purple, massive to well-
foliated. Granodiorite composition—50% plagioclase feldspar (andesine), 20% potas-
sic feldspar, 20% quartz, 6% hypersthene, 2% biotite, 1% zoisite, 1% magnetite; and minor
zircon, hornblende, tremolite (7), and talc (7). Biotite, hornblende, tremolite (?), and talc (7)
occur as fine-grained alteration products of yered witl
biotite- hornblende gneiss, amphibolite, and biotite-hornblende migmatite.

UNIT1
Biotite Granitic Gneiss

bger | BIOTITE GRANITIC GNEISS—Light-pinkish-gray to very light gray, massive to well-foliated, of
- variable composition from granite to granodiorite, Modal analysis of a typical quartz mon-
zonite layer contains 33% plagioclase feldspar (oligoclase), 27% potassic feldspar, 27%

quartz,and 11% biotite; with accessory epidote, clinozoisite, magnetite, sphene, and zircon.

Interlayered at all scales and occurring locally as mappable units within Unit 1 are—

. epidote-veined granitic gneiss, hornblende-biotite migmatite, granitic gneiss,
mylonite gneiss, augen granitic gneiss, hornblende-biotit t geiss, g
magnetite gneiss, calc-silicate rock, and hypersthene-plagioclase rock. These units corres-
pond toa small portion of the Cranberry Granite of Keith (1904).

1 ami | AMPHIBOLITE—Dark-green to black. poorly fcated to well-foliated. Composed of 54-58% horn-

- blende (locally may contain 95% hornblende), 26-35% plagioclase feldspar, 2-9% quartz, 1

2% biotite, 0-4% clinozoisite; and minor epidote, sphene, magnetite, and zircon. Talc also oc-

rs in very minor amounts as thin interlayers in two of the extremely hornblende-rich am-

phibolites (Localities 32 and 33). Amphibolites within Unit 1 (biotite granitic gneiss) are of

unestablished origin. They may be metamorphosed igneous rocks of basaltic composition or
metamorphosed calcareous sediments.

EPIDOTE-VEINED GRANITIC GNEISS—Mottied pink and white, massive to poorly foliated;
granodiorite composition. Composed of plagioclase feldspar (oligoclase), quartz, potassic
feldspar, sericite, biotite, epidote, chiorite. hornblende, zircon, and spinel, The epidote and
chlorite occur as thin fracture fillings, which are diagnostic of the unit. Interlayered with am-
phibolite and biotite granitic gneiss.

‘ hbm, | HORNBLENDE-BIOTITE MIGMATITE—Light-gray to moderate-pink, migmatitic to well-foliated.
— Composed of plagioclase feldspar, biotite, potassic feldspar, quartz, hornblende, epidote,
magnetite, and zircon. Amphibolite and biotite granitic gneiss are intimately mixed to form
migmatite. Locally metagabbro and (or) metadiabase dikes cut the granitic and mafic layers,

ith biotite graniti HBniiok 8

GRANITIC GNEISS—Light-gray to moderate-pink, massive to poorly foliated, aphanitic texture.
Quartz monzonite composition—44% plagioclase feldspar, 36% potassic feldspar, 19%
quartz; and minor magnetite, sphene, biotite, and zircon. Interlayered with mylonite gneiss and
biotite granitic gneiss.

myg, | MYLONITE (FLASER) GNEISS—Light- to medium-gray, well-foliated, Composed of plagioclase

feldspar, quartz, biotite, potassic feldspar, garnet, muscovite, clinozoisite, and magnetite. Flux-

ion structures visible in thin section. Poorly developed augenlike masses of feldspar and of

feldspar and quartz are present. Interlayered with biotite granitic gneiss, granitic gneiss, and
amphibolite.

3BE1 | AUGEN GRANITIC GNEISS—Light- to medium-pinkish-gray, poorly foliated to massive. Quartz
monzonite composition—36-37% plagioclase feldspar, 32-34% potassic feldspar, 24-25%
quartz, 3-4% biotite, 1-2% hornblende; and minor sphene, garnet, magnetite, and zircon. The
well-developed augen, which make up approximately 10% of the rock, are pink grains of
microcline, each of which commonly has a euhedral grain of magnetite in its center. Well-
developed porphyroblastic texture makes this one of the more easily traceable units in the
quadrangle. Interlayered with biotite granitic gneiss.

hbeg, ‘ HORNBLENDE-BIOTITE-GARNET GNEISS—Medium- o dark-gray, poorly foliated to well-foliated.
"1™ Composed mainly of plagiociase feldspar, quartz, potassic feidspar, garnet, biolte, and horn-
blende. Mapped in only one small area (North Carolina coordinates 773,600N., 940,500E.), ap-

proximately 3,000 feet southeast of Bailey Gap.

‘ hmg, | HORNBLENDE-MAGNETITE GNEISS—Light-gray to moderate-pink, massive to poorly foliated.
— Contains plagioclase feldspar, hornblende, potassic feldspar, quartz, and magnetite, In-
terlayered with biotite granitic gneiss and amphibolite. Mapped in only one small area (North
Carolina i 772,800N;, 936,500E ), ,500 feet southwest of Bailey Gap.

©S1 | CALC-SILICATE ROCK—White to very light gray, massive to poorly foliated. Composed chiefly of
Plagioclase feldspar, potassic feldspar, quartz, diopside, and epidote; locally contains lenses
and pods of massive diopside and concentrations of magnetite. The dark-green diopside
weathers bright yellowish brown, which gives the slightly weathered rock a very distinctive
spotted appearance. Locally more resistant than the surrounding rocks. Interiayered with
biotite granitic gneiss and amphibolite.

hyp: | HYPERSTHENE-PLAGIOCLASE ROCK—Lightbrown to moderate-pink, massive to poorly
— foliated. Dierite composition—67-70% plagioclase feldspar (andesine), 9-12% hypersthene,
7-8% potassic feldspar, 1-12% quartz, 07% diopside; and minor magnetite, hornblende,
biotite, and zircon. Alteration rims of hornblende and biotite surround the hypersthene
grains. The minerals in this rock type exhibit unique colors—purplish-pink plagioclase,

opalescent blue quartz, dark d ish:
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MINERAL RESOURCES
Parentheses indicate two categories of information at the same locality
X Intermittently active pit al  Alanite mi o Mica
R Inactive mine or quarry Cr  Chromium mo  Monazite
< Trench ©s  Crushed stone Ni Nickel
% Prospect fe  Feldspar oV Olivine
o) Mineral occurrence or sample h  Halloysite s Saprolite
evaluation location
[ Fe Iron ta Tale
2 Map numbers refer to descriptions
in Mineral Resources Summary
and Table 2 mg Magnetite i Titanium
82°37'30" 82°30" 82°37'30" B2°30"
35°62'30" 076 ] 36°52'30"

35°45¢ 35°45'
82°37'30" 82°30"
FIGURE 1—Index map showing FIGURE 2.—Index map showing area of
generalized _metamorphic  isograds. trondhjemite occurrences. Dikes and
B-biotite; ,G—garnet; S— staurolite; sils increase in  concentration
K—kyanite southeastward,

3545
82°30'

82°37'30"

"During the present mapping the index minerals staurolite and kyanite were found to be extremely rare, probably
because of the lack of rock of appropriate pelitic chemical composition; garnet, althaugh present at many places,

was found ly earing rocks. he isograds on this map
i 1970; ,1971).
Inaddition, the presence of rocks in the bi gneiss and the

suggests a p f granuite facies, but this has not
been substantiated.
Table 1.—Modal analyses of metagabbro bodies (in percent)
[ Rock types and sample locations (North Carolina coordinates)
Bakersville Metagabbro and Metadiabase Bakersville ‘ Bakersvilk
Minerals L = N ) - g . S
Zu  Zu Zu Zu Zui Zui Zu Zui Zu Zu
g g
88 88 88 95 | 88 85 B8 8BS | 3% Bz 88
& IS s I a o © IS 8% o I
g8 ERE B3 R | B KB 2% KRR | 8§ P§ p§
Plagioclase
feldspar .......| 35 22 3 33 40 34 28 6 40 3 55 6
Monoclinic
pyroxene 12 15 21 11 12 15 0 34 1 30 12 0
Hypersthene .. | 0 0 0 0 0 2 16 ™ 0 0 0 0
Hornblende.....[ 33 48 60 52 2 9 40 7 55 0 10 35
Olivine ... o 0 0 0 o . 0 0 0 6 ™. 0
Biotite 6 0 12 0 14 9 15 8 1 3 15 7
Garnet......... 10 2 0 o ™. 1 0 0 1 0 1 3
limenite and
magnetite....| 3 Tr. L ™ 5 4 T 5 . 14 3 3
Quartz.. o o z 1 1 o o o 1 i 3 4
Clinozoisite and
oisite | o 9 ™ . 2 0 0 . 0 o o 1
Potassic
feldspar ... Tr. 2 1 3 0 0 0 0 0 1 . 0
Talcand
anthophyliite .| 0 0 0 o 0 1 0 o 0 4 0 0
Apatite. ........| Tr. 0 0 0 0 0 0 0 0 1 . "
Sphene 0 1 Tr. o 0 0 0 o 0 0 0 1
Ziro0n o] O 0 0 0 0 0 0 0 1 0 0 0

*Sample exhibits strong amphibolitization.

Table 2.—Mining and sampling iocalities and mineral occurrences
Map Number Name Mineral Commocity
Arrowood (Corner Spar) mine Halloysite, feldspar, mica
Big lvy mine Magnetite
Herman Moss prospect Magnetite
Ball mine Feldspar
Sam Cox mine No. 2 Feldspar
Sam Cox mine No. 1 Feldspar
Unnamed mine (west of Bailey Gap) Feldspar
Unnamed mine (southern Nofat Mountain) Feldspar
Lovinmine Feldspar
Unnamed prospect (southern Nofat Mountain)  Feldspar
Sample evaluation location Feldspar
Sample evaluation location Feldspar
Sample evaluation location Feldspar
Sample evaluation location Feldspar
Sample evaluation location Feldspar
Sample evaluation location Feldspar
Unnamed quarry Crushed stone
Sample evaluation location Feldspar
Stocksville (M. Buckner) mine Mica
Woodfin Capps prospectl Mica
Unnamed quarry Crushed stone
Unnamed quarry Crushed stone
Morgan Hill prospect Chromite
Sample evaluation location Chromite, olivine, nickel
Unnamed occurrence Nickel
Rev. N.PM.Corn prospect Monazite
Sample evaluation location Titanium
Sample evaluation location Titanium
Sample evaluation location Titanium
Unnamed pit Saprolite
Unnamed occurrence (Coy Gosnell farm) Hematite (iron)
Unnamed occurrence (Dewey Moss property) Allanite
Unnamed occurrence (along Ammons Creek) Tale
Unnamed occurrence (along Whiteoak Creek) Tale

Map location uncertain
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