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OF MAP
UNITS

INTRODUCTION

The Burnsville 7.5-minute quadrangle lies in Yancey and Mitchell
counties, western North Carolina. Within the quadrangle is the town
of Burnsville and a portion of Pisgah National Forest. U.S. Highway

DESCRIPTION OF MAP UNITS'

WESTERN TUGALOO TERRANE
Spruce Pine Plutonic Suite

b ) ) ) ) . . . Pegmatite — White to very light-gray, mottled; non-foliated to weakly foliated; very coarse-grained;
< Spruce Pine Plutonic Suite 19 E and N.C. Highway 19? are the major transportation Comc!ors equigranular to inequigranular; granoblastic. Bodies are lenticular to tabular. Thickness of bodies
P on the quadrangle. The major water features are the Cane River ranges from decimeters to tens of meters. Pegmatite occurs as sill-like or cross-cutting bodies within
g Dspp Pegmatite and North Toe River. Total elevation relief is 2,820 feet (860 m) with Dspp the Ashe Metamorphic Suite. Mineralogically similar to Spruce Pine granodiorite (Swanson and Veal,
qu a low of 2,160 feet (658 m) along the North Toe River and a high of 2Q10). IConsists Otfl pIagiocI:IaS(Ia.t feldzp.ar,I czjualr:)t_z,t.tpotassiu;n feltti_fpar, _gns muscovi?e. Alccessgiry
: : : minerals vary greatly upon locality and include biotite, garnet, apatite, epidote group minerals, pyrite,
4,890 feet (_1490 m) at Bowlens Pyramid. ,Pngah National Forest chalcopyrite, pyrrhotite, beryl, samarskite, columbite, autunite, and torbernite.
covers a third of the quadrangle, located in the northwest corner
Ashe Metamorphic Suite and southern portion of the quadrangle. Ashe Metamorphic Suite
= — Undivided — Heterogeneous unit consisting of interlayered layers and lenses of laterally and
g Za undivided vertically grading sedimentary and mafic volcanic rocks metamorphosed to kyanite and sillimanite
% g grade. Rock types include metawacke, schistose metawacke, schist, amphibolite, and minor calc-
kvanite aneiss g silicate. Thickness of layering ranges from centimeters to meters. Where possible Za was mapped
5 _ y 9 © - and subdivided based on dominant rock type.
&) T o .S
@©
- amphibolite fe) % GEOLOGIC OVE RVIEW Metawacke — medium-light-gray to medium-dark-gray; medium- to coarse-grained; weakly foliated
. . < . . s . to foliated; equigranular to inequigranular; granoblastic to lepidoblastic; locally migmatitic; consists of
- a 9 ; équig quig 9 p ; y mig ;

- hornblende-biotite gneiss & < B_edrock of the Burnsville quadrangle is W|th|n_ the Fries/Spruce quartz, plagioclase feldspar, biotite, muscovite, gamet, epidote, staurolite, chlorite, opagques with
1= - dunite bodies 2 Pine thrust sheet Of_the eaStem Blue Ridge portion of the TUga|0_0 trace potassium feldspar and zircon; thickness of layering ranges from decimeters to meters;
8 @ terrane and remobilized Grenville basement rock of the Pumpkin Za interlayered with other Za lithologies.

o BZall | altered ultramafic bodies 7 Patch thrust sheet (Trupe, 1997; Hatcher and others, 2007). The ‘ , _ . ‘ _
o two sheets are separated by the Holland Mountain/Burnsville fault. Schistose Metawacke — medium-gray o dark-gray; fine- to medium-grained; well foliated,
- —_ The Fries/S Pi thrust sheet tai N t . equigranular to inequigranular; granoblastic to lepidoblastic to porphyroblastic; locally migmatitic;
(o) e m_as pruce Ine . rust sheet contains e°pro_ eroz_O'C consists of quartz, plagioclase feldspar, muscovite, biotite, garnet, minor sillimanite or kyanite, and
4 WESTERN BLUE RIDGE ROCKS metasedimentary and mafic rocks of the Ashe Metamorphic Suite. accessory minerals; interlayered with other Za lithologies.
% Crossnore Complex These rocks are thick sequences of complexly deformed and
i metamorphosed clastic sediments deposited in marine rift basins. Schist — Very light-gray to greenish-gray to medium-gray; fine- to coarse-grained; strongly foliated;
Bakersville metagabbro Interspersed with these sediments are lesser amounts of mafic meqmgrapu!ar, Iepldoblastlc.to porphyroblastlc,_ [ocall_y mlgmatltlg, conS|st.s of muscovite, sericite,
g | . K d ult fi ks th ht to h iqinated quartz, biotite, garnet, plagioclase feldspar, sillimanite or kyanite, chlorite, and trace opaques;
VO can_lc FOCKS and ultrama I.C FOCKS oug- O nave originated as interlayered with other Za lithologies.
oceanic crust at a spreading center (Misra and Conte, 1991;
Raymond and Abbott, 1997). These metasedimentary lithologies Kyanite gneiss — Highly altered and heterogeneous unit characterized by an abundance of kyanite
o were complexly deformed and metamorphosed to amphibolite and/or muscovite porphyroblasts. Typical rock is mottled light-gray to brown; coarse-grained;
() facies conditions during Taconic orogenesis. Amphibolite facies - foliated; equigranular to inequigranular; porphyroblastic; locally migmatitic; consists of biotite,
Bl t hi iated with Acadian/N di . plagioclase, quartz, muscovite, kyanite and/or sillimanite, garnet, and minor accessory and trace
M t icB tC | me am_orp Ism ass‘?c'a ed wi cadian/Neoacadjan orogenesis minerals; kyanite porphyroblasts up to 15 cm; felsic interlayers may be due to metasomatism or
74 esoproterozoic Basement Complex Ider fab Joh d oth 2001 . S; Kyani : : _
l.ll_.l overprints older fabrics (Johnson and others, ). migmatization; interlayered with other Za lithologies.
8 - Earlies Gap gneiss The Pumpkin Patch thrust sheet contains Mesoproterozoic Amphibolite — Dark—green to black; _fine- to_ coarse-grained; weak_ly to strongly foligted;
o metaplutonic and metavolcanic basement rocks (Merschat, 2003) equigranular; granoblastic to nematoblastic; consists of hornblende, plagioclase feldspar, epidote
8 ibl . d N t ic Bak il ’ lut ¢ - group minerals, quartz, garnet, chlorite, relict pyroxene, titanite, magnetite, and opaque minerals.
w possibie  paragneisses, an EOPIOLEroZ0IC _a grSVI € piutonic Interlayered with other Ashe Metamorphic Suite lithologies and locally intruded by pegmatite. Can
= rOCks_(AdamS, 1995_)- These p0|ydef°_rmed gneissic |ay9red rocks occur as a minor rock type throughout the other map units, where it may represent a
experienced amphibolite to granulite facies conditions. The metamorphosed volcanic rock.
metadiabase dikes in the Bakersville Intrusive Suite which cross- o ) ' _ _
cut the gneissic layering have been metamorphosed. Hornblende-biotite gneiss— Dark gray; medlum— to co?rse—gra.lned, well foliated; 'non—layer.ed. to
well-layered; granoblastic to nematoblastic to lepidoblastic; consists of quartz, plagioclase, biotite,
. L . . hornblende, potassium feldspar, and minor accessory minerals. Interlayered with amphibolite, calc-
Numerous Devonian-aged granodioritic bodies and pegmatites of silicate, and felsic gneiss.
the Spruce Pine Plutonic Suite intrude the Ashe Metamorphic Suite
(Brobst, 1962; Kish, 1983, 1989). These bodies are typically Dunitg — Qrayish—yellqw—green; fine—' to medium—graiped, semi mgssive to massive; consists. of
concordant with. but |oca"y cross-cut metamorphic foliation on the forsterite, minor enstatite and bronzite, and disseminated chromite; when altered, serpentine
q le. X ’ liths of foliated t di t K | I minerals, anthophyllite, talc, and vermiculite replace olivine as disseminated grains, and in interior
quadrang e.. _eno Itns O QIa eda me ase. imentary I:OC S qre ocally veins and peripheral areas.
present within the bodies. Metasedimentary lithologies near
pegmatites are commonly more micaceous and coarse-grained Altered Ultramafics — Dark-green to silvery-grayish-green; fine- to medium-grained; non-foliated to
than those where pegmatites are absent. strongly foliated; equigranular; granoblastic to nematoblastic to lepidoblastic; consists of tremolite/
actinolite, pyroxene, hornblende, chlorite, talc, serpentine, relict olivine, opaques, plagioclase
Brittle fract f likelvy M . trike i I feldspar, magnetite, and other accessory minerals. These mineralogical variations could not be
,n e_ rac ureg or likely QSOZOIC or you.nger .age strike In a mapped at a 1:24,000 scale. Amphibolite within and adjacent to this unit occurs as a metamorphic
directions but display a prominent NW-SE orientation. alteration of the ultramafic or mafic rock. Thickness of amphibolitic alteration is variable. Contains
inclusions of other variations of altered mafic and ultramafic rock.
WESTERN BLUE RIDGE ROCKS
Crossnore Complex
Bakersville metagabbro — Dark-gray to black, fine- to very coarse-grained, massive to well-
- foliated, metagabbro, metadiabase, and metabasailtic dikes. Locally altered to amphibolite, epidote-
biotite schist, or garnet-biotite schist. Consists of hornblende, plagioclase, garnet, relict
clinopyroxene, epidote, sphene, biotite, and minor accessory minerals.
Mesoproterozoic Basement Complex
Earlies Gap gneiss — Heterogeneous unit of biotite-hornblende gneiss, granitic gneiss, biotite
granitic gneiss, and layered biotite granitic gneiss, interlayered with magnetite-bearing granitic
gneiss, amphibolite, and calc-silicate. Medium- to dark-gray to light-pinkish gray; coarse-grained;
massive to well-foliated; equigranular; granoblastic to lepidoblastic; locally mylonitic, protomylonitic
and migmatitic.
'Mineral abundances are listed in decreasing order of abundance based upon visual estimates of hand samples and thin-
sections.
Sample Rock Type Map Unit SiO2 AI203 Fe203 MgO CaO Na20 K20 TiO2 P205 MnO Cr203 LOl Sum| Ba Ni Sc Be Co Cs Ga Hf Nb Rb Sn Sr Ta Th U V W Zr Y La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Mo Cu Pb Zn Ni As Cd Sb Bi Ag Au Hg Tl Se
JRB141 Biotite Granitic Gneiss ~ Ye  59.32 14.18 89 18 432 299 417 146 059 0.1 0.004 1.4 99.54|2759 <20 13 <1 10.7 <0.1 23.4 36.8 47.6 1021 6 4612 1.4 52 08 92 07 1675.2 74.8 183.6 419.3 51.19 200.1 32.19 521 23.76 2.99 14.86 2.7 7.17 0.95 583 0.83 1.6 85 4.2 111 6.3 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 0.3 <0.5
BC-501 Amphibolite Za 4502 1555 13.84 816 10.82 259 049 159 0.14 02 0037 1.3 99.75| 45 98 44 <1 47.8 <01 193 31 27 49 1 1219 0.2 <02 0.2 343 <0.5 1169 31 67 167 251 13 39 146 527 09 573 124 356 049 3.18 049 04 295 0.7 31 37.8 <05 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 <0.1 <0.5
JRB44 Metawacke Sequence ~ Za  50.67 21.13 1215 327 1.33 1.3 374 116 024 021 0013 4.5 99.76| 776 <20 26 <1 7.4 0.8 33.7 57 225 1422 1 152.9 1 253 3.9 152 <0.5 207 82.1 118.9 242.1 28.82 108.7 19.78 2.88 16.9 2.43 14.98 2.97 9.26 1.32 8.64 1.27 1.2 445 3.2 47 81 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 0.6 038
BC-627 Amphibolite Zaa 7393 1076 4.18 082 3.84 291 057 1.14 021 005 0.004 1.4 99.87|380 <20 11 <1 63 <0.1 115 109 229 211 2 2117 1 7.8 1 62 06 4707 384 168 468 6.78 312 807 213 815 125 7.66 1.47 4.18 0.57 3.52 0.52 1.2 33.7 0.9 13 6.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 <0.1 <0.5
BC-294 Granitic Orthogneiss Zah 5797 163 799 324 428 301 368 138 0.12 0.09 0.008 1.5 99.75(1700 47 15 <1 241 04 212 13 114 1201 <1 418 0.4 229 06 145 <0.5 470.2 238 97.2 136.3 16.51 553 745 3.02 541 067 3.76 0.84 2.91 0.47 3.73 0.67 0.4 19.2 49 81 37.7 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 0.3 <0.5
BC-592 Paragneiss Zakg 47.16 237 1488 403 137 1.18 298 154 026 0.21 0.017 23 99.7 [1002 33 28 <1 19.8 0.6 31.8 10.8 26.6 125.2 <1 162.4 1.1 33 4.5 191 <0.5 4114 87.8 139.5 278.2 34.14 127.5 23.06 2.73 18.76 2.61 1555 3.25 9.91 142 896 1.39 1.1 36 26 171 27 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 0.6 <0.5
JRB158 Amphibolite Zakg 46.58 12.74 11.89 1367 1117 113 026 021 002 023 017 16 997 | 45 318 45 <1 698 <01 89 03 34 54 <1 243 02 02 01 271 <05 118 48 33 56 064 23 046 014 064 01 079 02 067 0.1 082 013 0.3 11.8 0.6 20 62.9 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 0.1 <0.5
JRB74 Metagabbro Zbg  46.96 14.55 16.37 577 8.03 283 1.07 3.04 048 022 0011 03 9972|622 34 29 <1 569 02 236 6 172 189 2 3631 1 1.9 04 313 <0.5 2462 438 255 561 7.68 35 7.88 2.81 8.8 134 805 1.69 4.76 0.62 3.83 0.61 0.9 21.5 0.7 63 24.4 <0.5 <0.1 <0.1 <0.1 <0.1 <0.5 <0.01 <0.1 <0.5
Whole Rock Inductively Coupled Plasma - Atomic Emission/Mass Spectrometer analysis conducted by
Bureau Veritas, 9050 Shaughnessy St, Vancouver, BC Canada V6P 6ES5.
Sample numbers correspond to thin section and whole rock sample localities shown on geologic map.
State Plane Coordinate System
LOI = Loss on ignition in percent
SUM = Sum total in percent
PPM = Parts per million. Ni analyzed by Bureau Veritas LF200 and AQ200 procedures.
Oxide values are in weight percent and trace element values are in PPM.
Stereonets created using Stereonet 10 (Allmendinger, et al., 2012; Cardozo and Allmendinger, 2013.)
S
Contoured poles and rose diagram of Bearing and plunge of fold hinges in black. Fold hinge count = 24. Contoured poles to foliation. Count = 1133.
joints. Joint count = 770. Lineations in red. Lineation count = 47. Some fold hinges may be covered by lineation.
Adams, M.G., 1995, The tectonothermal evolution of part of the Blue Ridge thrust complex, northwestern North Carolina. [Ph.D.
Dissertation]: University of North Carolina at Chapel Hill, 193p.
Allmendinger, R. W., Cardozo, N., and Fisher, D., 2012, Structural geology algorithms: Vectors and tensors in structural geology:
Cambridge University Press.
Brobst, D.A., 1962, Geology of Spruce Pine district, Avery, Mitchell, and Yancey counties, North Carolina: U.S. Geological Survey,
Bulletin B-1122-A, scale 1:24.000.
Cardozo, N., and Allmendinger, R.W., 2013, Spherical projections with OSXStereonet: Computers & Geosciences, v. 51, p. 193 — 205,
doi:10.1016/j.cageo.2012.07.021.
Hatcher, R.D., Jr., Bream, B.R., and Merschat, A.J., 2007, Tectonic map of the southern and central Appalachians: A tale of three cC
orogens and a complete Wilson cycle, in Hatcher, R.D., Jr., Carlson, M.P., McBride, J.H., and Martinez Catalan, J.R., eds., 4-D Framework %
of Continental Crust: Geological Society of America Memoir 200, p. 595-632, doi: 10.1130/2007.1200(29). 9’3
3 ©
Johnson, B.S., Miller, B., and Stewart, K., 2001, The nature and timing of Acadian deformation in the southern Appalachian Blue Ridge ?L ?;
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EXPLANATION OF MAP SYMBOLS
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Yancey and Mitchell Counties, North Carolina

By
Mark Adams, Bart Cattanach, Joshua Benton, Brennan Trantham, Ashley Lynn

Geology mapped from August 1993 to May 1995 and August 2022 to December 2023. Additional structural measurements from Brobst (1962).
Map preparation, digital cartography and editing by Brennan Trantham, Bart Cattanach, Ashley Lynn, Sierra J. Isard, and Jesse Hill 2023, 2024.

Bedrock Geologic Map of the Burnsville 7.5-minute Quadrangle,

This is an Open-File Map. It has been reviewed internally for conformity with North
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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