North Carolina Department of Environmental Quality
Division of Energy, Mineral and Land Resources

Brian Wrenn, Director
Kenneth B. Taylor, State Geologist

CORRELATION
OF MAP UNITS

INTRODUCTION

The Celo 7.5-minute quadrangle lies in Yancey, McDowell, and Mitchell

DESCRIPTION OF MAP UNITS'

82°15'0"W
35052'30"N A g

This geologic map was funded in part by the USGS National Cooperative

320,000

Geologic Mapping Program.

324,000

82°7'30"W

North Carolina Geological Survey
Open File Report 2022-06

EXPLANATION OF MAP SYMBOLS

counties, western North Carolina. Within the quadrangle are the small WESTERN TUGALOO TERRANE WRBY” S & 35°5230°N CONTACTS
: ; : communities of Celo, Hamrick, and Busick. The Blue Ridge Parkway y =\ (Sl 240,000 i :
. . . . - : : Z f Confid 1300
Spruce Pine Plutonic Suite and N.C. Highway 80 are the major transportation corridors on the S Pi Plutonic Suit > o« \ 2 one ot onfidence m
E .. quadrangle. The major water features are the South Toe River and Blg pruce ineé utonic suite 1 ~ // HOs \ k' ____________________________ LT O T T TR T R U TTIT R T TR
> granodiorite Crabtree Creek. Total elevation relief is 4,397 feet with a low of 1,930 sy "vﬁ"#,‘ ..!I D ‘ 48 AW , , , ,
(o) ) feet on Armstrong Creek at the eastern quadrangle boundary and a high Granodiorite — White to very light-gray, mottled; non-foliated to weakly foliated; coarse-grained; equigranular to 240,000 R ;?/'Ir ///s;l \ Contact—Identity and existence certain, location Gradgtuo_nal contact—Identity and existence certain,
> m pegmatite of 6,327 feet at Celo Knob. The Blue Ridge escarpment, the rugged inequigranular; granoblastic. Bodies are lenticular to tabular. Thickness of bodies ranges from decimeters to kilometers. /> ! #ﬂ‘,‘»» / i Bcelo inferred location inferred
"g transition zone between the Blue Ridge and Piedmont physiographic Consists of plagioclase feldspar, quartz, potassium feldspar, and muscovite. Accessory minerals include biotite, garnet, N - "’ f// M‘"‘.a Mathtain
) ) provinces, transects the southeastern portion of the quadrangle. The apatite, epidote group minerals, thulite, pyrite, chalcopyrite, and pyrrhotite. ‘ ﬁ J/ (/// w))) 2 i
Ashe Metamorphic Suite Eastern Continental Divide corresponds to the top of the escarpment in e ‘/ s /’ & . . PLANAR FEATURES . -
L this region. Portions of the quadrangle were mapped previously by Pegmatite — White to very light-gray, mottled; non-foliated to weakly foliated; very coarse-grained; equigranular to = ’/ ; (For multiple observations at one locality, symbols are joined at the "tail" ends of the strike lines)
Za undivided Brobst (1962) and Howell (1975). Dspp | inequigranular; granoblastic. Bodies are lenticular to tabular. Thickness of bodies ranges from decimeters to tens of ;/,‘/
dunite meters. Pegmatite occurs as sill-like or cross-cutting bodies within the Ashe Metamorphic Suite. Mineralogically similar 644 o4 Inclined metamorphic or tectonic foliation—Showing 71 Small. minor inclined ioint—Showi o and di
&) to Spruce Pine granodiorite (Swanson and Veal, 2010). Consists of plagioclase feldspar, quartz, potassium feldspar, N\ strike and dip b mall, minor inclined joint—Showing strike and dip
8 amphibolite 2 and muscovite. Accessory minerals vary greatly upon locality and include biotite, garnet, apatite, epidote group \ _ ' o ' R o . .
o o minerals, pyrite, chalcopyrite, pyrrhotite, beryl, samarskite, columbite, autunite, and torbernite. A zircon crystallization 5 i, Inclined metamorphic or tectonic foliation, for multiple ./ 7 Small, minor inclined joint, for multiple observations
4 metaconglomerate c S age of ca. 367.6 +/- 3.5 Ma (pending further refinement) was obtained for NCGS sample NB70, a pegmatite body within v observations at one locality—Showing strike and dip at one locality—Showing strike and dip
L 3 the Zapm unit.
= kyanite gneiss 3 S' GEOLOGIC OVERVIEW P % Vertical hi ic foliati Showi i Small, minor vertical or near-vertical joint, for multiple
8 g O Ashe Met hic Suit 4 A x ertical metamorphic or tectonic foliation—Showing strike / observations at one locality—Showing strike
; ; ; 50 she Metamorphic suite Tl doocl ol
% pegmatite and metasomatic schist = Bedrock of the Celo quadrangle is entirely within the Fries/Spruce Pine P W ;gp«‘&)\\ﬁ\\( ; Vertical metamorphic or tectonic foliation, for multiple
w . . S thrust sheet of the eastern Blue Ridge portion of the Tugaloo terrane . . . . . . e diry '+ sl /).‘ /‘ . . . ’, / Small minor vertical or near-vertical joint—Showing strike
=z graphitic schist 73 (Trupe, 1997; Hatcher and others, 2007) Undivided — Heterogeneous unit consisting of interlayered layers and lenses of laterally and vertically grading elolRidc el = observations at one locality—Showing strike
_ _ ’ : ’ ' sedimentary and mafic volcanic rocks metamorphosed to kyanite and sillimanite grade. Rock types include schist, LN \\\\\“\\ (g 46 : I ; ;
aluminous schist 7 . . ‘“‘\ﬁ\\‘ O S £ 70 . o ) . . 23?/} Inclined mylonitic foliation, for multiple observations
— The Fries/Spruce Pine thrust sheet contains Neoproterozoic a | schistose metagraywacke, metagraywacke, conglomeratic metagraywacke, metaconglomerate, metasandstone, / R e . ¥ Inclined mylonitic foliation—Showing strike and dip at one locality—Showing strike and dip
metasedimentary and mafic rocks of the Ashe Metamorphic Suite (AMS) amphibolite, and minor calc-silicate. Thickness of layering ranges from centimeters to meters. Where possible Za was nob
These rocks are thick sequences of complexly deformed and ’ mapped and subdivided based on dominant rock type. Detrital zircon analyses were performed on NCGS sample W % LN % Inclined bedding, for multiple observations
metamorphosed clastic sediments deposited in marine rift basins BC290, a metasandstone outcrop within the Za unit. A large majority of the zircon population are Mesoproterozoic in ' » ‘ ”". / Small, minor inclined fault—Showing strike and dip v at one locality—Showing strike and dip
. . . \ .ﬁ ”
Interspersed with these sediments are lesser amounts of mafic volcanic age. The three youngest detrital grains are ca. 589, 592, and 605 Ma. \" \.\&\{\ Al
rocks and ultramafic rocks thought to have originated as oceanic crust at Dunit Gravish-vell - fine- t di ined. forsterite. with mi tatit db it d N\ \‘ SN
a spreading center (Misra and Conte, 1991; Raymond and Abbott, 1997). - unite — Grayish-yellow-green; fine- to medium-grained, forsterite, with minor enstatite and bronzite, anc Percys| LINEAR FEATURES
These metasedimentary lithologies were complexly deformed and disseminated chromite; when altered, serpentine minerals, anthophyllite, talc, and vermiculite replace olivine as \ 2 N
Y : P . : disseminated grains, and in interior veins and peripheral areas. 20 /45 Spp |
metamorphosed t(.) amphlbqllte facies conc!ltlons durl_ng Tacc_)nlc . /) 20 D\ % e . PNEY FINE RD /,ﬂ ° Inclined aligned-mineral lineation—Showing bearing and plunge
orogenesis. Amphibolite facies metamorphism associated with Acadian/ S ' . . . . 20 mic,FLD V1T o o b
NeoAcadian orogenesis overprints older fabrics (Johnson and others - Amphibolite — Dark-green to black; fine- to coarse-grained; weakly to strongly foliated; equigranular; granoblastic to —~ . N D}IMIC,“"Dspp
2001). The distribution of ma it d t hic foliati defi ' nematoblastic; consists of hornblende, plagioclase feldspar, epidote group minerals, quartz, garnet, chlorite, relict 1 SRR ) ) . o
. p units and metamorphic toliations aerine a o . . . ; S ; 8 Inclined slickenline, groove, or striation on fault
complicated fold interference pattern interpreted to be the result of pyroxene, titanite, magnetite, and opaque minerals. Interlayered with other Ashe Metamorphic Suite lithologies and £ 78"\ / " Showing beari dol
Taconic and NeoAcadian deformation, and igneous intrusion of the locally intruded by pegmatite. Can occur as a minor rock type throughout the other map units, where it may represent a £ « Wzaa surlace—showing bearing and plunge
; ; ; ' metamorphosed volcanic rock. .7/
Spruce Pine Plutonic Suite. = ¢/< 5% Inclined fold hinge of generic (type or orientation unspecified)
Numerous Silurian to Devonian-aged granodioritic bodies and pegmatites Metaconglomerate — Medium-light-gray to medium-dark-gray; coarse-grained (most commonly granule size, but with aa / small, minor fold—Showing bearing and plunge
of the Spruce Pine Plutonic Suite intrude the AMS (NCGS unpub. data some pebble size); inequigranular; granoblastic; non-foliated to weakly foliated; variable thickness; granules are 28 5
2022; Brobst, 1962; Kish, 1983, 1989). These bodies are typically dominantly quartz; commonly interlayered with metagraywacke, schistose metagraywacke, and mica-schist. 3 oo 4 Inclined crenulation lineation—Showing bearing and plunge
concordant with, but locally cross-cut metamorphic foliation on the . . . . . ; . 2 '
quadrangle. Xenoliths of fgliated metasedimen{)ary rocks are locally Kyanite gneiss — Highly altered and heterogeneous unit characterized by an abundance of kyanite and/or muscovite &
present witHin the bodies. Metasedimentary lithologies near pegmatites porphyroblasts. Typical rock is mottled light-gray to brown; coarse-grained; foliated; inequigranular to equigranular; m (7 p
are commonly more micaceous and coarse-grained than those where porphyroblastlc; locally migmatitic; con3|§ts of _blotlte, plagioclase, quartz, mu.scov_lte_, kyanite and/or sillimanite, garnet, 755000 p;‘h‘ ‘\W R OTHER FEATURES
pegmatites are absent and minor accessory and trace minerals; kyanite porphyroblasts up to 15 cm; felsic interlayers may be due to AW L
' metasomatism or migmatization; interlayered with other Za lithologies. o o . . .
b \ R (s Float station ;l Inclined mine shaft
- Pegmatite and metasomatic schist — Heterogeneous mix of pegmatite, granodiorite, metasomatic schist, and other N &\‘\ &‘. ‘* AR 20811358 ,
Ashe Metamorphic Suite lithologies. Pegmatite bodies range in size from sub-meter to decameter and are typically i Y ’f} PR Thin section and whole rock analysis sample location X, Sand, gravel, clay or placer pit
concordant with surrounding metasediments. Pegmatite is white to light gray to light pink; coarse-grained; granoblastic; Lo Al ( (' ‘,,4, g
consists of plagioclase feldspar, quartz, potassium feldspar, muscovite, biotite, and minor amounts of opaque minerals, (. \\@k\ ( W X Prospect (pit or small open cut) A2 Open pit, quarry, or glory hole
and garnet. Metasomatic schist is dark gray; medium- to coarse-grained; well foliated; inequigranular; lepidoblastic; R Ocust\\R\ige
consists of muscovite, biotite, quartz, plagioclase feldspar, potassium feldspar, garnet, and minor accessory minerals. S SRRSO B o > Abandoned sand, gravel, clay, or placer pit . Destroyed adit or tunnel entrance
2 NS
- Graphitic schist — Dark-gray to greenish-gray to medium-gray; fine- to medium-grained; well foliated to mylonitic; oy A EE )
equigranular to inequigranular; lepidoblastic to porphyroblastic; consists of muscovite, biotite, garnet, sericite, quartz, e AR :;‘"“ N ) ¢ Abandoned open pit, quarry, or glory hole >~ Abandoned adit or tunnel entrance
graphite, feldspar, chlorite, pyrite, and accessory minerals; interlayered with lesser amounts of metaarkose, z' Vi ll', rpl ‘I/J K .l I
metawacke, garnet-mica schist, and phyllite. KL, > A M, J”M ' g
ey \,' A\
Zas Aluminous schist — Very-light-gray to greenish-gray to medium-gray; strongly foliated; fine- to medium-grained; - *‘&'g';"!l R\ Te NATURAL RESOURCES
equigranular to inequigranular; lepidoblastic to porphyroblastic; consists of muscovite, biotite, quartz, feldspar, garnet, 38 ‘
kyanite, and sillimanite; thickness of layering varies; commonly interlayered with schistose metagraywacke. N 2 ) k, MIC - Mica SDG - Sand and gravel FLD - Feldspar
y d i ,a P
"Mineral abundances are listed in decreasing order of abundance based upon visual estimates of hand samples and thin-sections. 7 JH@ adow
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c40 amphibolite Zaba 50.86 14.64 1415 518 6.6 342 159 192 022 017 0006 11 99.54 0366 0019 32 049 010 0106 24 0180 035 039 = \ / 78 Z4r P 40\ /L75 52 F“ /50 /54
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Geology mapped from August 2021 to October 2022. Location of some pegmatite and granodiorite bodies from Brobst, 1962.
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This is an Open-File Map. It has been reviewed 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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