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The Marion West 7.5-minute quadrangle lies in McDowell county, western North , i 63 /T 10 BCL vy
- - . . . N —
o UNITS Carolina. Within the quadrangle are the city of Marion and the smaller communities e, Mylonite/phyllonite — Intensely deformed rocks with unknown protoliths. Tan to light-gray A - ‘{eié/‘ A>STN.F CONTACTS
- of Providence, Pleasant Gardens, and Garden Creek. Interstate 40, U.S. Routes 70 to dark-gray to light-olive-gray, to greenish-gray; fine- to coarse-grained; lepidoblastic to //&/%6 Zone of Confidence: 300m
8 and 221, and N.C. Highways 226 and 80 are the major transportation corridors on porphyroblastic; strongly foliated; mylonitic, locally ultramylonitic, locally brecciated; consists of . \ \ % Q/A 77777777777777777
. . . .. . . . . . . ‘ M P 74
L the quadrangle. Mg]or water features mcluqe Lake Tahoma, Catawba River, and Buck sericite, quartz, feldspar, biotite, chlorite, and accessory graphite, garnet, sulfides, magnetite, _//564 IS / sl & Contact—Identity and existence certain, location Contact—Identity and existence certain, location
> Creek. Total elevation relief is 1,924 feet with a low of 1,195 feet along the Catawba and opaque minerals. Lenticular muscovite-aggregate porphyroblasts flattened in the mylonitic 2 oA \ ; e \ %, accurate approximate
8 bzmp | Mylonite / phyllonite RL\;eJr:: ﬂeaish'%r;agéfglég fiﬁta aéliresigleg glsz;?t?l;:ntA tsr:gemsftlzznt tE;)r:gi?ir;nszg:g foliation pIane_s impart a distinc_tive_ “f_ish sca!e” or “bgtton” appearance to phyllonit_es. Locally & S: <:0 = ganes //;/ \ e
4 getweengthe ountain and gie dmont ph sig ra hicp rovin’ces P interlayered with porphyroclastic biotite gneiss, granitic orthogneiss, and felsic gneiss. f N / ><s4 ———s————— 9 —— a5 =~ DA e v
g p physiographic p . / /[ N m___[ i Egv 224,252 Contact—Identity and existence questionable, location If?;:ft f?dueltngtf/taon%izz)é tSet:::(s-sg[r)t;?:ltlbggtk;géa;%s:oximate
AJLii) . t — , .
] NG / o /‘;5 A approximate Saw teeth on upper (tectonically higher plate).
Z Metasedimentary Rocks /4 N " AL Arrows show relative motion
S 19BC171 ﬁ,
— 224,252
- Dpg Porphyroclastic biotite gneiss GEOLOGIC OVERVIEW . // pe 12 GS:H — 5 o —~ o o — o
(o) Chilhowee Group e =~ T = v v Y v v v
E Bedrock of the Marion West quadrangle is composed of units within five thrust c Quartzite — White, fine- to medium-grained; thin- to thick-bedded; consists of about >85% / ) Strike-slip fault, right-lateral offset--Identity questionable, Thrust tfaug (1stt omion)—ldenzitty ?nO_l ef:stﬁn%e celrt?ir;. location
[a) ce 0 ita_caric _20 i i ; ; / existence certain, and location accurate. Arrows show accurate. saw teeth on upper (tectonically higher plate).
. sheets (from structurally highest to lowest): Fries/Spruce Pine, eastern Tugaloo, ql,_|artz,I 10 /odm_uscc_)wte sericite, 1-3% plagioclase, and traces of apatite, zircon, epidote group j:( e lative motion
Chilhowee Group Fork Ridge, Table Rock, and Wilson Creek. The Table Rock and Wilson Creek minerals, and titanite. 60 N
Z €ce | Quartzite thrust sheets comprise the Grandfather Mountain window, a tectonic window 19BC452 A 58 \/“30 PLANAR FEATURES
< overlain by the Blue Ridge-Piedmont Megathrust that contains the upper thrust g < 52 8 (For multiple observations at one locality, symbols are joined at the "tail" ends of the strike lines)
% sheets exposed on the quadrangle (Fries/Spruce Pine, eastern Tugaloo, and Fork Tallulah Falls Formation (TFF) “
= Eagp!ghdFaus Formation Ridge). Brief descriptions of the units within these thrust sheets are given below, Undivided — Heterogeneous unit consisting of biotite gneiss interlayered with lesser amounts ST _&{ 64 Inclined metamorphic or tectonic foliation—Showing 7, Small, minor inclined joint—Showing strike and dip
g ndivide o beginning in the northwest corner of the map and proceeding to the southeast. of metagraywacke, schistose metagraywacke, mica schist, metasandstone, amphibolite, felsic 19BC184,/ strike and dip
€Ztfs | schist S gneiss, and altered ultramafic bodies. Biotite gneiss is typically gray to grayish-black; medium- 78_ Inclined metamorphic or tectonic foliation, for multiple 66, Small, minor inclined joint, for multiple observations
Q FRIES/SPRUCE PINE THRUST SHEET CZtf ined: Il foli d: iy v | d: | I lonitic: i ; lar: 80/ observations at one locality—Showing strike and dip / / at one locality—Showing strike and dip
©Ztfm | marble S The Fries/Spruce Pine thrust sheet is part of the western Tugaloo terrane. This tf | to coarse-grained; well foliated; compositionally layered; locally protomylonitic; inequigranular;
% CZif § X thrust sheet contains Neoproterozoic metasedimentary and mafic rocks of the Ashe locally porphyroblastic to lepidoblastic; migmatitic; consists of plagioclase, quartz, biotite, Vertical metamorphic o tectonic foliation—Showing strike /STl minor vertcal or near-vertcal joint, for mutiple
N amphibolite B 3 and Alligator Back Metamorphic Suites. These rocks are thick sequences of potassium feldspar, muscovite, garnet, epidote group minerals, chlorite, and opaque minerals. #as X P 9 observations at one locality—Showing strike
8 _ _ > Y complexly deformed and metamorphosed clastic sediments deposited in marine rift Commonly interlayered with other TFF lithologies. 7‘ . Vertical met hic o tectonic foliation. | ol
w ultramafic bodies | g basins. Interspersed with these sediments are lesser amounts of mafic volcanic € Ve oggé(;SatriT;:rgfgzelfogglﬁ;ﬁgﬁo(\jvliig;osqyril?er muttiple » Small minor vertical or near-vertical joint—Showing strike
= — i iqi i . . . . . .
o rocks and ultramafic rocks thought to have originated as oceanic crust at a Metagraywacke — Medium-light-gray to medium-dark-gray; medium- to coarse-grained; foliated 46 . o . .
o Alligator Back Metamorphic Suite spreading center (Misra and Conte, 1991; Raymond and Abbott, 1997). These (ranges from massive to gneissic); equigranular to inequigranular; granoblastic to lepidoblastic; X Vertical mylonitic foliation—Showing strike 20,/ ¢ Inclined mylonitic foliation, for multiple observations
% metasedimentary lithologies were complexly deformed and metamorphosed to anges Tl : _ 9 , equigranuiar quigr » gr pidot ! at one locality—Showing strike and dip
w Zabss | Metasandstone amphibolite facies conditions during Taconic orogenesis. Rocks of the Spruce Pine migmatitic; consists of quartz, plagioclase, biotite, muscovite, potassium feldspar, and minor AL 71/’2 o _ o o _ Vertical mylonitic foliation, for multiple
Z thrust sheet are structurally above the Fork Ridge thrust sheet. Field data from the garnet, opaque minerals, epidote, and apatite; th]Ckness. of Iayerlng ranges from decimeters to \v\ #35 x Inclined mylonitic foliation—Showing strike and dip /‘ observations at one locality—Showing strike
Marion West quadrangle indicate that this contact is overturned toward the meters. Interlayered at all scales with other TFF lithologies. 7 '  foliation (orig fiod)—Show
northwest in this area. 35 A Inclined generic foliation (origin not specified)—Showing
Q . . . . . : 48 38 strike and dip
= " : Garnet-Mica schist — Very light-gray to greenish-gray to medium-gray; fine- to coarse- <
Q Yic | Toms Creek granitic orthogneiss FORK RIDGE THRUST SHEET €ztfs .y o ey g Earay 5o gre Jray ey M,
N . . . . grained; strongly foliated; inequigranular; lepidoblastic to porphyroblastic; locally migmatitic; %
2 On the Marion WWest quadrangle the Fork Ridge thrust sheet is comprised of the consists of approximately 50% muscovite, 35% quartz, 5% biotite, 5% garnet, 2% plagioclase LINEAR FEATURES OTHER FEATURES
o Cranberry granitic gneiss and, tentatively, the porphyroclastic biotite gneiss unit. PP Yy U0 MUSCOVILE, 5570 quartz, >%o S 2709 » <70 plag
= Extensive mylonitization obscures contact relationships but the porphyroclastic feldspar, and trace opaque minerals; interlayered with other TFF lithologies. L . . .
8 mpa | Mixed pegmatite and amphibolite biotite gneiss unit is interpreted to intrude the Ashe Metamorphic Suite on the 88\/&36 / Inclined aligned-mineral lineation—Showing bearing and plunge Float station
% adjoining Old Fort quadrangle and, possibly, Mesoproterozoic basement gneisses o7t Marble — Medium to dark gray; fine- to medium-grained; non- to weakly foliated; equigranular, /<34 NB206
b You | Cranberry Gneiss undivided on the Marion West quadrangle. A preliminary age date of 360 Ma for the m granoblastic; consists of approximately 70% calcite and/or dolomite, 13% plagioclase, 12% %5 - 18 ) . . - Thin section and whole rock analysis sample location
o h lastic biotit . R McAl M h 2020 | icati . ) ) “15 Inclined slickenline, groove, or striation on fault
s porp Yroc astic bioti e_gn_elss ( : C eer, Marc ’ perspna communication) is quartz, 4% potassium feldspar and 1% muscovite. % 74 / surface—Showing bearing and plunge
intriguing as Paleozoic intrusions into the Mesoproterozoic basement have not a ¢ 220,252 X p (o i )
reviously been reported for this area. s T . . . rospect (pit or small open cut
P y P - Amphibolite — Amphibolite is typically mottled white to dark-green to black; fine- to coarse- //114 ; /56 Inclined fold hinge of generic (type or orientation unspecified)
The Cranberry gneiss undivided unit on the Marion West quadrangle is primarily a grained; foliated; equigranular to nematoblastic; consists of hornblende, plagioclase, biotite, I s small, minor fold—Showing bearing and plunge X Abandoned sand, gravel, clay, or placer pit
granitic orthogneiss with lesser amounts of biotite granitic gneiss and amphibolite. epidote group minerals, quartz, and minor garnet, chlorite, pyroxene, titanite, and opaque B ////<23 Ao " _ o o
It is exposed NW of the Linville Falls fault and is interpreted to be Mesoproterozoic minerals. Commonly interlayered with other TFF lithologies. /\(/ R AR T /' Inclined generic (origin or type not known or not specified) lineation ¢ Abandoned open pit, quarry, or glory hole
in age (Bryant and Reed, 1970). Lesser amounts of chlorite and muscovite within IJ g or linear structure—Showing bearing and plunge
. . . . " . . . . . : . . 11
tThr? Ulg"t E'g‘?(;e”t'fhte 'ttfr?]m tthe LO?;]S Cr%eklg_ra”'gc OFL'}OEh”e'SG on ;‘h_e %?dgang'e- - Ultramafic bodies — Dark-green to silvery-grayish-green; fine- to medium-grained; non- ,,,'J
© ork hidge thrust sheet and the uhcerlying fsrandiather vountain Window are foliated to strongly foliated; equigranular; granoblastic to nematoblastic to lepidoblastic; consists P72 - NATURAL RESOURCES
separated by the Linville Falls fault, an Alleghanian greenschist-facies ductile thrust f tremolite/actinolit lict ne. hornblend hlorite. tal ntin lict olivin
fault (Van Camp and Fullagar, 1982). of tremofl _e actinoll e’_re ICL pyroxene, hor e & C orite, talc, serpenting, re I_C olivine, ( ¢ /‘/37 MIC - Mica SDG - Sand and gravel STN_C - Crushed stone STN_F - Flagstone TLC - Talc
opaque minerals, plagioclase feldspar, magnetite, spinel, and other accessory minerals. A
GRANDFATHER MOUNTAIN WINDOW Compositions of altered ultramafic bodies are variable and mineralogical variations could not be
The Grandfather Mountain Window is cored by Mesoproterozoic basement mapped at a 1:24,000 scale.
gneisses. These gneisses are overlain by the Table Rock thrust sheet. The
. . . . . . . . 65
Grandfather Mountain Window is framed by the Linville Falls fault. Alligator Back Metamorphic Suite 26\/ .\<;48 /11
TABLEROCK THRUST SHEET Zabss Metasandstone — Interlayered metamorphosed sandstones with compositions including 8 e N { WHOLE ROCK ICP ANALYSIS! OF SELECTED SAMPLES
: : ——— ] ! . . ] &
Cambrian-aged quartzites of the Chilhowee Group represent a rift-to-drift transition a_rk05|c arenl_te, bIOtI_te bearu_’\g metawacke, and q_u_art2|te._ Tan to mec_“um _gray to light gr_een’ SAMPLE®> 19NB413 19NB402 19NB340 19NB210 19BC47a 19BC303 19BC316 19BC452 19BC171 19NB107 19BC116 19BC184 19BC42 19NB111 19NB216a
during the opening of the lapetus Ocean basin (Hatcher and others, 2007). On the fine- to medium-grained; foliated to locally mylonitic; equigranular to inequigranular; consists of COORDI 219,012N, 218,873N, 224,112N, 222,836N, 202,313N, 215,498N, 220,531N, 223,291N, 223,950N, 216,654N, 215,461N, 222,934N, 223250N, 221276N, 222,792N,
Marion West quadrangle the quartzite occurs as several small mylonitic slices quartz, feldspar, muscovite, biotite, and minor accessory minerals; notably contains little schist, NATES® 331604E 330719E 333,856 333,691E 320,190E 3::r::fE 395,508 900,306F S37,900F 920,920F G29276E S3BTIGE S30AGOE  326.504E 309.931E
along the Linville Falls fault and one large body in contact with the Toms Creek amphibolite, or garnet. A T e miows [ o Ton e NS gwwe g SO NN S e wensre JUNC
granitic orthogneiss along the Tablerock thrust fault (Bryant and Reed, 1970; 28 IARTON AP seTe grelss gness
Conley and Drummond, 1981 ) . % /‘17 UNIT bzmp bzmp Cce Cce Cce Ztfs Ztfm Ztf Ztf Ztf Ztf Ztf Ycu Ycu Ytc
. MAJOR OXIDES IN PERCENT
WILSON CREEK BASEMENT THRUST SHEET Meta-igneous Rocks > R e R & S N S R s
This is an informally named thrust sheet that constitutes the lowest structural area . o . _ _ _ = Fe,0, 7.23 8.15 2.22 2.06 1.72 11.56 3.71 4.82 5.36 7.38 6.28 1.41 7.46 16.22 1.37
on the quadrangle. The Toms Creek granitic gneiss unit is of unknown age and is D Porphyroclastic biotite gneiss — Heterogeneous mix of porphyroclastic and porphyroblastic, PRSSR MO 18 19 019 033 0y 208 L7 46 1s1 226 2 007 241 517 018
informally named after an undeformed core of granitic orthogneiss in the Johnson P9 | mylonitic biotite gneiss, quartzo-feldspathic gneiss, granitic orthogneiss, felsic gneiss, phyllonite, NI " r Ne,0 278 209 004 004 005 078 16 o4 262 279 335 4o ppes 55 390
PaVIng Co. Inc. quarry along Toms Creek. Most of the unit is Strongly mylonlth, Only mylonlte’ and amphlbohte’ Wlth minor b|0t|te metawacke and metasandstone. Biotite gne|ss is { 20\ // 59 K,0 1.92 2.84 2.65 2.83 2.9 4.48 2.23 2.31 2.11 4.79 3.46 4.75 3.16 0.99 4.47
recognizable by pink potassium-feldspar layers and plentiful chlorite and ; ; : . ; . " e 1% TiO, 1.24 0.98 0.45 076 0.33 1.36 0.38 0.76 0.74 0.78 0.71 0.07 0.93 3.87 0.08
: o = o ically light-gray to grayish-black; well foliated; locally protomylonitic to ultramylonitic
muscovite. The Toms Creek gneiss is a subunit within the Mesoproterozoic Wilson typ . y ight-gray g. y L . . ! y P Y Y ! / P20s 0.15 0.12 0.01 0.02 0.03 0.11 0.17 0.21 0.18 0.21 0.18 0.02 0.42 0.38 0.02
Creek i dbvB t and Reed (1970 medium- to coarse-grained; inequigranular; 2-10 mm sized porphyroblasts and/or \/‘52 / MnO 0.3 0.13 0.01 0.01 <0.01 0.1 005 003 0.15 0.08 0.1 0.02 0.09 0.21 0.08
reek gneiss mapped by Bryant and Reed ( ). . . . . . . L . cr,0;,  0.008 0.01 0.003 0.002  <0.002 0014 0004 0003 0007  0.009 0006  <0.002 0.004 0.008 <0.002
porphyroclasts; lepidoblastic; consists of quartz, plagioclase, biotite, potassium feldspar, F‘ 1;“ lors of 19 81 o 1 e 17 505 30 21 ot 1 07 1o 05 03
BREVARD ZONE muscovite, minor epidote, garnet, and titanite. Radiometric age date of approximately 360 Ma 80 )y et o o SUM® 9981  99.83  99.95  99.87  99.96  99.81 996  99.86  99.86 9979  99.82  99.77 99.79 99.74 99.95
o 7 88 26 / & 7 ELEMENTS IN PPM’
The Linville Falls fault framing the Grandfather Mountain Window is cut by the (McAleer, personal communication, 2020). 19NB107” ¥ L Z 92 . L 4 s 4 B oo 0 s i 3w Ee 0 me e m e m i Soi 55
Brevard Zone, a prominent NE-SW-striking feature. The Brevard Zone is a linear % 3 /4% ) = Xﬁ/\; A };6/ /4( (‘33 >/A Ni 34 42 <20 <20 <20 33 <20 22 23 29 27 <20 <20 36 <20
iraini H g - . . . . . . : % ; S 14 17 3 4 3 24 9 8 14 16 12 <1 11 25 4
fau:t. Zlone that extends hfr%m A'albama to Virginia. It hahs ?\1 complex history of vic | Toms Creek granitic orthogneiss — Semi-massive variety is coarse grained and equigranular % \ €thm\é yﬁ‘/ <8 | 78 A A AN w0 //5( 26252 | e 5 1 < 1 “ 3 < < < 4 4 < 3 < <1
mu tlpe reactivations with t e ear |est'movement durlng.t e eogcadlan orogeny. with little chlorite and muscovite; mylonitic variety is fine- to medium-grained and equigranular , | g ] a /60 7 8 go 18.2 23.6 3.2 3.4 2.1 202 8 11 1.3 136 13.9 0.9 15.6 45.3 1.2
This first movement was ductile and high-temperature with an oblique to strike-siip with alternating pink potassium feldspar layers with silver-green chlorite-muscovite layers; both A 7 G + Y ( A Ga ez ms sa s 65 a6 iz iea 51 @i me 2 s g7 o7
motion. During the Alleghanian orogeny, the Brevard fault reactivated with ductile " : _ X : : = N0 s > X X H 11.2 8.6 6.7 15.6 5.1 6.9 4 9.4 6.3 6.5 54 6.1 8.5 46 3.1
strike-slip motion reaching greenschist-facies conditions, and later, experienced varities consist of potassium feldspar, quartz, plagioclase, muscovite, chlorite, and sericite; may 26252 < 34 s 7 & Nb 17.4 17.1 6.7 1.5 5.6 267 8.2 167 121 21.1 20.2 16.2 10.2 18.6 12.5
. . . . ’ . ’ tai I fic/chloriti d DA e3P 84 /f 34 S? il / /{,5. Rb 80.6 113.3 45.5 64 51.1 127.2 80.6 95.3 81.6 139.4 133.4 200.5 93.1 17.5 101
brittle dip-slip motion (Hatcher and others, 2007). On the Marion West quadrangle contain small mafic/chloritic pods. " oA 7 7 4 9 A /. sn 2 3 <1 1 <1 4 1 5 1 4 4 1 <1 2 <1
the mylonite/phyllonite unit of the Brevard Zone is comprised of rocks that have - 80 o). "‘7 9 /// . 3;3 \19 | // \<‘25 // > ?r 2541  205.1 35.3 20.7 30.9 107.4 25076 201 202.9 301 282.9  164.8 516.9 467.9 104.7
g ' . . e - - - . . . . 80 74 7 - . 1.2 1.1 0.4 0.7 0.4 1.7 0.5 1.1 0.7 1.5 1.3 0.8 0.5 1 0.4
been extremely mylonitized. The mylonitization makes protolith recognition very g | Pegmatite and amphibolite — Heterogeneous mix of pegmatite, amphibolite, altered \\H ° o ZF(] . 7 \ B W ™ 104 156 61 14 45 151 69 64 97 162 135 437 19 17 105
difficult and the mylonite/phyllonite zone likely contains panels of both Toms Creek P8 | ultramafic rocks, and minor amounts of biotite gneiss; Unit present along contact of Cranberry & - w I 7 ezl West& /S5 Koo Fan vy 21 26 4 19 16 8 85 11 14 48 84 126 08 04 52
gneiss and Tallulah Falls metasediments. Gneiss and metasandstone. 5 - g = €ztf // ///37 14\/448 5;&3/ w 15 14 0.6 16 0.9 14 0.9 0.8 <05 2.8 4.6 <0.5 <05 <05 13
77 19BC116 X 75 7 67 Zr 425.2 313.4 257.3 614.6 180.1 248 155.7 362.1 2431 242.2 187 138.4 357.4 172.9 69.9
EASTERN TUGALOO TERRANE J \/25 / 21\/41 Y 40.5 30 8.4 35.9 8.6 50.2 30.9 14.2 52.9 53.3 45 10.4 20.2 29.1 39.3
- - - - - . - . - . - 87 /
Lying southeast of the Brevard Zone, the Tallulah Falls Formation consists of meta- Pegmatite — White to light gray to light pink; coarse-grained; granoblastic; consists of quartz, ‘ fao X 5 o o 9 oo %0 SR SR RN S/ S U P S T b
sedimentary and meta-igneous rocks interpreted to have been deposited in a distal plagioclase, potassium feldspar, muscovite, biotite, and minor amounts of opaque minerals and L\ s £ = 77 / & Y & X Pr 1024 692 342 1437 3 1767 1172 397 1424 188 1533 5203 966 5.9 3.63
. . . . . 46 -JM 72 36 A Y 22 Nd 37.7 25.9 14.3 55.8 12.3 67.2 45.5 14.1 55.2 70.9 58.3 171.8 40.8 27.2 14.1
marine basin outboard of the Laurentian rifted margin (Hatcher and others, 2007). garnet. » 860 4 Y% % Sm 8.15 5.2 271 10.71 2.56 1237 8.49 3.27 108 1332 11.08  17.11 7.1 6.16 4.45
TFF rocks on the quadrangle have been metamorphosed to upper amphibolite : ' / N Eu 1.66 0.98 0.42 2.39 0.52 2.22 14 1.08 2.21 2.13 18 3.34 2.25 1.97 0.3
faci d : titi . .. . . . . Lo . 20 % Gd 7.35 4.28 2.07 8.5 1.88 11.16 7.38 3.16 10.53 11.84 9.72 6.82 5.91 6.45 5.13
acies and are migmatiic. You | Cranberry Gneiss undivided — Granitic orthogneiss with minor amounts of biotite gneiss; & (Sl /] N Aso 4 K L 12 o7 0% 122 0% 167 108 05 154 174 148 05 075 0% 0%
i ] i - - . , i white to light pink; medium- to coarse-grained; equigranular to inequigranular; mylonitic to 78 dgs =\ // 7 4 -y A AR 4 010 ot T o
Mylonitic and non-mylonitic foliations within the quadrangle dominantly strike NE t lonitic: ists of rtz. plagiocl tassi feld ite. biotit d mi /;/; = % o/ P20 Er 473 393 0.82 392 106 551 42 16 651 563 47 027 201 311 388
SW and dip moderately to the SE. The prominent fracture set strikes NW-SE and is protomylonitic; consists of quartz, plagioclase, potassium feldspar, muscovite, biotite, and minor 2 NeR " A Tm 069 06 012 057 014 077 04 019 09 078 064 006 027 042 059
steeply dipping. A minor fracture set strikes NE-SW and is moderately to steeply amounts of opaque minerals, epidote, chlorite, and garnet. A 2 s A Yb 435 406 092 389 111 489 255 126 674 498 402 052 182 2.7 4
d|pp|ng ' 12 72 / /? Lu 0.69 0.62 0.14 0.53 0.18 0.72 0.38 0.19 1.02 0.77 0.63 0.07 0.27 0.42 0.58
. ] 3Z; M 0.3 0.3 3.4 0.2 1.3 1.1 0.9 0.5 0.4 0.6 1.3 1.4 0.3 1.7 1.3
Mineral abundances are listed in decreasing order of abundance based upon visual estimates of hand samples and thin-sections. & /34 /79// // 58'/ /{40 c: 28.7 10.1 6.7 3.6 2.8 26.3 13.2 21.2 8.8 21.7 32.9 13.9 24 16.9 2.9
- 62 75 62 Pb 3.2 3.2 1.5 1.5 2.1 29 8.2 8.5 5.2 2 8.1 254.6 41 1.6 3.8
Vi s // 31 \/‘17 50 Zn 92 113 5 3 2 64 56 104 60 121 130 44 81 68 6
A V% Ni 29.9 42.8 6.2 2.8 3.6 35.1 12.6 19.5 24.6 29.7 26.9 2.7 7.4 19.5 2.3
25 // Va 58 / As <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 1.3 <0.5 <0.5 <0.5
23/ e 46 Cd <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1
SCH M I DT E UAL . J// ezt // )a( Sbh <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1
29 24 S 17 Bi <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 5.9 <0.1 <0.1 <0.1
Q f 80 27 Q/// // EZif Ag <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1 <0.1 <0.1 <0.1
(o] 12 Au 0.7 0.6 <0.5 <0.5 <0.5 1.1 0.9 0.6 <0.5 <0.5 <0.5 0.8 <0.5 <0.5 <0.5
AREA STEREON ET DATA o o // L 7 /// Hg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TI <0.1 <0.1 <0.1 <0.1 <0.1 0.4 0.5 0.5 0.4 0.7 0.8 0.2 0.4 <0.1 <0.1
Stereonets created using Stereonet 10 (Allmendinger, et al., 2012; Cardozo and Allmendinger, 2013.) 9 /32 18 ) % // /‘/aa Se <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5
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