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3 : DESCRIPTION OF MAP UNITS
PALEOZOIC MIDDLE PROTEROZOIC continued
TRONDHJEMITE - Very light gray to medium light gray to very pale orange; fine- to medium-grained; mostly unfoliated thin ~ EARLIES GAP BIOTITE GNEISS (Ye) - A hetrogeneous unit that includes numerous varieties of biotite gneiss and
dikes and sills; thicknesses range from several centimeters to a meter to small mappable bodies. Composition varies from layered biotite granitic gneiss, interlayered with amphibolite (a), calc-silicate granofels (cs), altered pyroxenite (pyx),
tonalite to quartz diorite and consists of 69 to 76% plagioclase, 15 to 19% quartz, 7 to 9% biotite, 1 to 2%muscovite, 1% minor muscovite-biotite gneiss, and rare marble. Biotite granodiorite gneiss to biotite tonalitie gneiss is dominant; biotite
opaques, trace zircon, apatite, and titgnfm. Numerous bodies in the SE quarter of the map, but too small and discontinuous  granitic gneiss to quartz diorite gneiss is very similar to portions of the Sandymush Felsic Gneiss (ys). The "wavy"
o N ) to show at map scale. The larger bodies may contain xenoliths of intruded rock. appearance of the layers of coarse-grained biotite granodiorite gneiss to biotite tonalite gneiss are distinctive of this unit.
24 ;f_;wjﬁ@j-';(jhaml = . These biotite gneisses are very light gray to medium light gray; lepidoblastic to equigranular granoblastic; locally
T st \ PEGMATITES - White to mottled white and pink; coarse-grained; dominantly crosscutting; lenticular to tabular; thickness mylonitic and migmatitic; strongly foliated; layer thicknesses range from centimeters to meters; consist of plagioclase,
= ranges from centimeters to meters; consists of plagioclase, k-feldspar, quartz, biotite, muscovite and other minor minerals. quartz, biotite, k-feldspar, epidote group minerals, muscovite, opaques, gamet, apatite, and chlorite.
Not mapped.
Biotite granitic gneiss - Predominantly medium light gray to very light gray; lepidoblastic to granoblastic; medium- to
coarse-grained; well foliated; samples consist of 0-50% homblende, 21-41% plagioclase, 22-40% quartz, 0-16%
LATE PROTEROZOIC potassium feldspar, 5-13% biotite, 0-2% gamet, trace-1% black opaques, trace-1% epidote, 0-1% sericite, 0-1% sphene,
and trace amounts of zircon and red opague minerals.
DUNITES (Zud_) E Pale olive_ to dusky yellow; dus_ky yellow when weather_ed; unalt_ered to highly altered. Unaltergd duniteis  .;jc-silicate - Very light gray to very pale green to pinkish gray with dark yellowish orange splotches on weathered
composed of olivine (forsterite) and minor chromite, whereas altered dunite contains various amounts of serpentine surfaces; medium- to coarse-grained, granoblastic, weakly foliated to well foliated; calc-silicate sample from Ybgg
minerals, talc, anthophyliite, vermiculite, and opaques. Deeply weathered areas are characterized by a nickeliferous consists of 62% carbonate, 16% diopside, 5% quartz, 5% talc, 5% epidote, 4% biotite, 2% potassium feldspar, and 1%
saprolite and a dusky-red to very dark-red soil with reisual chalcedonic fragments. The dunites in the Juno area are small, plagioclase feldspar.
highly altered and weathered.
amphibolite - Dark gray to greenish black; medium- to coarse-grained; granoblastic to nematoblastic; massive to well
ASHE METAMORPHIC SUITE foliated; consists of hornblende, plagioclase, quartz, biotite, black opaque minerals, and epidote.
_ Ashe Metagraywacke (Zag) - Metagraywacke rock type of the variable Ashe metamorphic suite. Interlayered with gamet altered pyroxenite - Interpreted to be retrograded ultramafic assemblages where pyroxene has been altered to green
b2 muscovite schist, biotite gneiss and amphibolite. Medium light gray; granoblastic to lepidoblastic; medium- to amphibole and chlorite. Grayish green to dusky green; fine- to medium-grained; granoblastic to nematoblastic; massive
o] coarse-grained, weakly foliated; medium to thick layered; locally migmatitic; consists of 54% quartz, 25% plagioclase, 10% to slightly foliated; sample consists of 49% diopside, 45% quartz, 3% black opaques, 2% plagioclase, 1% gamet, and
biotite, 6% muscovite, 4% garnet, 1% black opaque minerals, and traces of apatite and zircon. traces of red opaques and apatite.
Ashe Schist (Zas) - Composed of repetitive layers of kyanite-gamet-mica schist, gamet-mica schist, schistose
metagraywacke, metagraywacke, and rare thin amphibolites and calc-silicates. These rock types were not mapped EARLIES GAP AMPHIBOLITIC GNEISS (Yea) - Heterogeneous unit containing amphibolite-rich layered
separately. The kyanite-gamet-mica schist is light gray to medium light gray; strongly foliated; fine- to medium-grained; biotite-homblende tonalitic to quartz dioritic gneiss and layered biotite granitic gneiss. Amphibolite bodies (a), altered
equigranular to inequigranular; lepidoblastic to weakly granoblastic to porphyroblastic; locally migmatitic and consists of 25 pyroxenite bodies (pyx), and calc-silicate (cs), pyroxene granulite (pg), and altered ultramafic (ut) were identified and
to 31% quartz, 14 to 30% plagioclase, 20 to 25% biotite, 10 to 19% muscovite, 3 to 9% kyanite, 4 to 5% gamet, 1 to 2% mapped separately where possible. . Calc-silicate bodies represent initial compositional variations within the protolith.
opaques, trace apatite. The schistose metagraywacke is medium-gray to medium dark-gray; weakly foliated to strongly Diopside within the cale-silicate bodies may indicate relict granulite facies metamorphism. Pyroxene granulite bodies are
SN foliated; medium to fine-grained; equigranular to inequigranular; granoblastic to weakly lepidoblastic; locally migmatitic; interpreted to be un-retrograded areas within the varied layered biotite homblende gneiss unit that preserve relict
ST " consists of 32 to 58% quartz, 17 to 39% plagioclase; 13 to 24% biotite; 2 to 11% muscovite, 0 to 2% gamet; 1% opaques; granulite facies mineralogy, textures, and even foliation. The biotite-homblende gneisses medium light gray to grayish
Nl ' trace to 1% zircon; and trace to 1% titanite. black; medium- to coarse-grained; granoblastic to lepidoblastic to nematoblastic; well foliated; consists of 18 to 67%
Wb AR plagiclase, 0 to53% homblende, 5 to 47% quartz, 11t035% biotite, 0 to 7% epidote group minerals, 0 to3% gamet, 0 to
il / 60~ ) Ashe Amphibolite (Zaa) - Dark-green to black; equigranular; fine- to medium-grained; strongly foliated; nematoblastic; 1% opaques, 0 to1% titanite, trace zircon, and apatite.
g = 2 Y 3 thickness of layering varies from centimeters to meters; consists of 41% plagioclase, 37% homblende, 18% epidote, 3%
1) & il /1: ZUd'-'grp-;G /‘:5 s titanite, 1% opaques, and a trace zircon. amphibolite - Dark gray to greenish black; medium- to coarse-grained; granoblastic to nematoblastic; massive to well
17s fp-'_Eo_ ?7\“‘ _9"5 Macedonia C foliated; consists of 50% hornblende, 31% plagioclase, 5% biotite, 10% quartz, 2% epidote group minerals, 1% titanite,
sgl_-{é/ LN =7 \ and a trace zircon.
: MIDDLE PROTEROZOIC
altered- pyroxenite - Interpreted to be retrograded ultramafic assemblages where pyroxene has been altered to green
SANDYMUSH FELSIC GNEISS (Ys) - Thick, monotonous repetitive sequence of layered rocks dominated by biotite granitic am;:li_hlrl:cl»lef a-;_':d CCTIO nte. Gra¥|sh°greer_l ‘Ol_duskyugrelen;_ fmle— to midn;:_‘n—gralnf S granobluashc % nergatobl!ast:::; frassve
gneiss to quartz dioritic gneiss with interlayers of biotite schist and amphibolite. Very light gray to pale orange to medium to zlg liy'o 'ﬁie 5 conztst's oF 57 % actinolite, 16% pagioolass, 113 Diotile, 8% gamet, 8% quarks, 2% 120, 1% opaques,
light gray; medium- to coarse-grained; granoblastic to lepidoblastic, locally protomylonitic; well foliated; layer thicknesses and a trace chlorite and zircon.
range from millimeter to meter scale; consists of quartz, plagioclase, potassium feldspar, biotite, epidote group minerals, o : s . ;
muscovite, opaques and trace amounts of gamet, sphene, apatite, and zircon. calc-silicate —_Very light gray to very pale green to pinkish gray with dark yel!owzsh orange splotches on wgalhered
surfaces; medium- to coarse-grained, granoblastic, weakly foliated to well foliated; consists of 8 to 45% epidote group
INTERLAYERED MAFIC GNEISS (Ymg) - Heterogeneous unit consisting of amphibolite, medium-grained gamet mn:er:fs (slmdcc;te and cELnoz?mlte}, Oto 42% plaglocizise: 0to 42% ac‘t)mollte, 10to 43 % quartz, 2 to 6“; _ddzop_md!e, Oto
homblende granofels, layered biotite granitic gneiss and calc-silicate interlayered on a scale of decimeters to meters. Color 15% or;n ;T 2,0 ‘_mgl’{’ talo. 0 40 [?'%fgar%et, 9 t9"$ % Banite, 0.10 1dfaalopaqyes, S altrace Ziven: Spldosi= layars
varies with rock type; locally migmatitic and granulitic; medium- to coarse-grained; massive to well foliated; composition present locally consist aimost entirely of epidote with minor quartz and alteration mineras.
varies with rock type but is generally more mafic than the layered biotite granitic gneiss. . ; ; ; ; ; : . G
P 9 y Y 9 9 pyroxene-granulite - Consists of mafic and felsic phases. Color varies with protolith; coarse-grained; granoblastic with
GARNET HORNBLENDE GRANOFELS (Yghg) - Grayish black to black with dusky red gamets: granoblastic, coarse- to EE_O‘_S of hf""b’e;:_de ana [‘:Vm;f“il‘hmfggwt “’?1 Frallg; massive 1o well f‘?'c'!a‘ec" consists.of ?3%0"'39'0“"359; e
very coarse- grained; massive to weakly foliated; sample consists of 67% homblende, 20% gamet, 7% plagioclase, 6% tolite, 7% Een ;:e, 7% cc;m ande; 5% y;:f:erst ang; 46 ropside; 23 epiota group minerals; 1% quanz, 13s biao
quartz, and traces of pyroxene, black opaque minerals, and rutile. opaques; 1% sphene, and trace amounts of apalits.
GRANULITIC GRANITIC GNEISS (Yggn) - Biotite granitic gneiss exhibiting coarse, granular texture typical of granulite ﬁ“e"’d ultramafic - Very pale green to grayish green; foliated; consists of talc with minor chlorite and black opaques;
facies metamorphism. Interlayered with calc-silicate and biotite homblende granitic gneiss. Calc-silicate bodies (cs) oat.
depicted separately where mappable. i : ; ;o i i :

P P y PP EARLIES GAP GRANITIC GNEISS (Yeg) - Granitic orthogneiss with minor interlayers of biotite granitic gneiss. Very
biotite granitic gneiss - Yellowish gray to medium gray; coarse-grained; granoblastic to lepidoblastic to clotty; foliated; pale orangs.; t::;yellomsl} gray;dco_arse.—gramgd; grano{;ieashc Itoiplr_otorg}rlonm_c‘ gn?lsch i;} I!lghon deﬁ:ed Ry asyronm;lnp
locally migmatitic; consists of 42-51% plagioclase, 14-26% quartz, 12-23% biotite, trace-18% gamet, 0-6% homblende, qgartz_gn glaspar Qra‘“f' ag é'nlcas, maseive tofmo rately oclla?e » consists of 63% feldspar, 25% quariz, 6% biotile,
trace-3% black opaques, trace-1% sphene, 0-1% red opaques, and trace amounts of zircon and apatite. 5% epicote group minerals, and trace amounts of muscovite and litanite.
calc-silicate - Very light gray to very pale green to pinkish gray with dark yellowish orange splotches on weathered ‘Mineral percentage is based on modal analyses and visual estimates of selected samples.
surfaces; medium- to coarse-grained, granoblastic, weakly foliated to well foliated; Epidosite layers present locally consist
almost entirely of epidote with minor quartz and alteration minerals.
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Nkl WHOLE ROCK ICP ANALYSIS' OF SELECTED SAMPLES
. (Larine )~
W Arsseth 5 COORDINATES MAP OXIDES IN PERCENT ELEMENTS IN PPM?
SAMPLE? | (state Plane, NAD 83 Meters) ROCKTIFE UNIT |SiO2 AI203 Fe203 MgO CaO Na20 K20 TiO2 P205 MnO Cr203(Ba Cu Zn Ni Co St Zr Ce Y Nb Sc Ta LOM SUMS
L-67 221,528N; 281,360E muscovite-bictite gneiss Zag | 7976 862 407 107 108 085 1.8 085 043 005 0004 528 <20 40 <20 <20 138 571 76 38 17 7 <20 12 9977
L-314 221,608N; 280,820E pyroxene bictite gneiss Ygan | 4662 13.97 1484 335 793 264 215 292 222 017  0.003 [1874 <20 245 <20 27 682 1908 554 79 92 26 <20 1.5 100
L-314B 221,603N; 280,820E granulitic biotite granitic gneiss Ygan | 8482 1532 673 213 345 305 214 0.7 018 008 0016 [786 41 100 41 <20 260 240 163 27 <10 15 <20 0.8 9944
L1 223,999N; 271,600E layered biofite granitic gneiss Ye 7235 1278 349 087 247 29 351 0.34 041 008 0002 [1343 <20 50 <20 <20 318 195 48 40 <i0 11 <20 08 9954
L-129 222 412N; 272,762E garnet-guartz rock Ye 4945 131 3372 7.4 0.54 0.05 002 581 022 116 0028 |51 97 27 48 53 <i0 60 <20 28 581 65 <20 ©O1 9989
7 L-780F 226,630N; 278,961 telsic layered b ¥ 7585 11.03 337 062 136 33 259 023 001 003 0002 |881 64 44 20 <20 82 340 356 1 < 2 <20 08 9952
QUADRANGLE LOCATION an SCALE 1:24000 = = = = —
CA R L E M E RSC HA I A N D - L-780M 226,630N; 273,961 mafic layered bgg Ye 5766 153 88 428 177 3.57 044 085 046 041 0023 [106 26 74 42 21 332 105 48 28 <10 26 <20 04 9943
45 = 1 0.5 0 1 MILE L-181 225378N; 271,081E mylonitic granitic gneiss Yeg | 7662 1208 204 047 072 323 451 0.16 003 002 0002 |442 <20 30 <20 <20 73 228 58 13 <0 2 <20 04 9979
- 0°'59° ; : ey T R A o e P OOY EEET ’ L-231 222,161N; 278,621E calc-silicate cs 6643 1458 351 066 646 348 263 185 007 006 0003 [1392 <20 34 <20 <20 226 161 222 70 261 6 <20 04 10012
BAR I L ‘ :A I I ANA‘ : H [Em=m= T T i T T T ] L-509 227 097N; 275,128E clotted amphibole quartz rock cs 17.68 321 227 48 435 035 082 012 005 024 0002 |[127 27 79 <20 <20 107 40 71 18 <10 3 <20 267 99.8
| - e O o L o O 1 KILOMETER L-778 221,695N; 275,607E calc-silicate cs 67.33 1258 405 186  7.89 23 188 041 0.27 0.1 0014 1398 <20 264 <20 <20 178 88 51 13 <10 17 <20 07 9963
. .y n = L-256 224,779N; 279,288E granulitic biotite granitic gneiss Yea | 5346 16.87 1007 36 685 425 146 124 089 015 <001 |442 26 8 <20 22 586 82 108 46 <i0 20 <20 1 9951
Wlth Addltlonal Data Compl |8d From CONTOUR INTERVAL 20 FEET L-a72 224,545N; 276,609E mylonitic amphibolite Yea | 4636 1575 1362 569 876  2.83 1.9 275 046 046 0004 (452 51 110 45 46 510 174 58 29 10 20 <20 11 9956
U;':C?j:l[; -ﬁgﬁ ﬁgg}f_r‘g;"?;fsﬁg*’ DASHED LINES REPRESENT HALF INTERVAL CONTOURS ! : : :
NATIONAL GEODETIC VERTICAL DATUM OF 1929 L-566 221,118N; 276,210E layered amphibolite/calc-silicate Yea | 6539 1433 &7 223 61 232 02 0.94 023 009 0011 |203 63 30 24 <20 733 277 107 45 20 13 <20 1.3 100.04
LEONARD S- WIEN ER; AL CARPENTER! JER RY BUNDY L-776 223.218N; 276,768 layered bgg Yea | 7251 1058 503 3.3 1.2 2.84 222 028 003 006 <001 |B45 <20 82 <20 <20 197 475 68 44 17 7 <20 13 998
L-778 223,169N; 276,585 fine-grained granitic gneiss Yea 707 1544 205 037 278 378 332 014 <01 002 <001 [3593 <20 <20 <20 <20 779 150 38 <10 <10 1 <20 04 9953
20 0 5 L-330 222 464N; 280,344E garnet homblendite Yea | 4741 1416 1241 1151 1065 141 016 0.8 007 017 0063 |34 8 78 160 56 21 44 23 22 <0 51 <20 06 9958
R h d by the U.S. Geological S Nati | L-LF 225463N; 280,300E felsic granulite Py 53.2¢ 1619 926 362 592 361 342 249 0.84 015 0002 [1173 22 89 <20 21 481 340 143 63 72 22 <20 06 99.37
Geology mapped by Carl Merschat and Bart Cattanach, Jan uary 2004 — JU|y 2004. esearch supported by the U.S. Geological Survey, Nationa L-463 218,469N; 270,263E kyan.-garn.-mica schist Zas | 5546 2276 813 231 172 248 345 084 023 015 0009 |708 27 166 & 17 214 191 181 65 22 21 5 22 9994
i i : Cooperative Geologic Mapping Program, under USGS award L-491 217,389N; 272,135E layered amphibolite Zaa | 4823 1484 1068 87 118 225 044 111 008 017 0035 [71 35 102 143 68 156 84 5 20 7 a5 5 13 0002
Additional geologic data collected by Leonard Wiener, Al Carpenter and Jerry Bundy, 1968-1970. P g pRINg Frogtaim, : : —
o ) o 7 numbers O3HQAGO0170 and 04HQAB0059. The views and L-668 218,782N; 278,355 calc-silicate granofels Yea | 58.54 1643 651 251 9.87 287 042 088 02¢ 011 0008 [131 18 74 27 35 785 474 177 33 16 13 8 1.4 100.06
Compilation, map preparation, editing, and digital cartography by George Bozdog, Carl Merschat and Bart Cattanach. , : N ' Ce73 215,035N; 274,847E altered pyroxenite Yea | 4645 1639 1063 820 738 1138 32 096 015 015 0043 |425 15 258 168 &3 169 181 22 21 11 24 5 3 9998
MAP SHOWING ELEMENTS OF conclusions contained in this document are those of the L-682 217,330N; 278,716E bio.-quariz-fonalitic gneiss Yea | 6591 12.87 657 283 435 19 234 0.8 0.2 012 0008 [950 30 114 28 25 324 226 66 16 18 13 & 1.6 9993
METAM RPHI NDITI N authors and should not be interpreted as necessarily L-898 218,222N; 280,966 bio.-horn.-quartz-dioritic gneiss Yea | 5363 1586 952 571 679 276 244 085 019 015 0037 |71 27 128 82 49 358 163 53 18 14 23 5 17 9993
0 C CO 0 S representing the official policies, either express or implied, of L-800 218,347N; 281,084 tonalite Pzt 7132 1524 22 046 213 564 175 019 008 004 0001 |871 5 43 5 5 707 101 13 5 5 2 5 0.8 100,09
L-853 220231N; 270,562 bio.-harn.-tonalitic gneiss Yea | 5231 1345 1248 685  6.69 15 277 132 04¢ 015 0037 |588 27 163 150 58 243 118 45 24 21 23 B 2 goe2
Meta_rporphic minerals obs_erved in stream sediment heavy mineral samples and thin sections shown. Sample site MAP SHOWING CONTOURED the U.S. Government. L-854 218,130N; 272,913E musc.-bio.-tonalitic gneiss Yea | 76.84 104 325 056 083 203 459 058 0.06 007 0003 |1071 5 44 5 18 189 408 61 22 18 4 5 08 9993
localities shown on geologic map. Metamorphic Zonss L-855 215,124N; 271,932E harn.-bio.-tonalitic gneiss Yea | 61.63 1398 822 304 387 282 3.2 0.9 0.3 0.1 0.016 1157 35 140 44 34 317 498 49 16 17 15 5 1.6 100.08
Siroam sadimant - kyanite (from thin section and stream sediment heavy mineral data) S CI NTI L LATI o N R EADI N GS ST R EA M S E DI M E N T H EAVY M I N E RA L AN A LYS I S L-858 215434N; 276,564E schistose metagraywacke Zas 79.46 8,12 476 0.98 1.15 1.23 1.45 0.81 0.11 0.07 0.005 |528 30 a5 10 22 204 613 50 24 29 7 5 15 0004
o] T s : ¢ . Ty . . - ; 278, i : ; : ; :
heavy mineral sample site sillimanite Areas of amphibolite facies Gamma radiation readings recorded at ground level using a Eberline ESP-2 Scintillation Counter with a 2" x 0.5" sodium L% 215544“: gneve scn?’mse i Aied o BG OR, EE = e o e S O Gos L E B nS - 8 o Bt W S & 19 3 s %
I dindicates first tamorphi iodide crystal from November 2003 — January 2004, Gamma radiation results from the disintegration of Uranium238 in Stream sediment heavy mineral analysis was conducted from November 2003 through January 2004 to aid geologic mapping . Z15256N; 280055 schistose melagrayvacke Zos | 6151 158 701 29 323 25 248 088 022 021 OO0 1505 16 213 5 22 2 2% 106 61 19 20 5 3 909
. . ) sograd indjcates first. metamorphism dioacti id d soluble radioacti It ti f rad d ic radiat Val t - X : . _ - e A L-aa4 216,012N; 2704126 schistose metagraywacke Zas | 5553 2042 955 226 196 231 335 086 032 013 001 [745 56 247 36 52 215 299 146 61 26 19 6 32 9992
A Thin section sample site appearance of sillimanite radioactive oxiges and soluble radioactive salls, emanation of radon gas, and cosmic radiation. Values are no better define conditions of metamorphism, and inventory minerals of potential economic significance. Procedure: In the field, : n :
corrected for background cosmic radiation or radon gas emissions. Contouring by triangulation using RockWorks99 by approximately 13.6 kg of stream sediment material is panned to approximately 300 g of heavy mineral concentrate at each 2209 sIneolN seoadle R e gans bs? [653 1675 349 076 0686 14 256 02 006 OO7 0004 AT B AR 2 0 5 0 275 M50 188 @8 9 8§ 0§ 0 29 10008
Areas of relict Grenville granulite RockWare. sample locality (scintillation data are also collected at the sample site). In the laboratory, concentrate is washed and passed L-1051 219,805N; 277,218E amphibolite Yea | 51.81 1342 1188 464  9.07 285 253 158 05 018 0013 |e8e 41 223 56 62 324 196 80 49 17 31 B 1.4 9082
Red - Prograde metamorphic minerals observed in thin sections; facies metamorphism o . ) ) through heavy liquid separation using tetrabromoethane, and scanned with short- and long-wave ultraviolet illumination using L-1055 219.251N; 277 440E calc-silicate granofels s 5042 17.04 866 378 1632 034 026 0.7 024 017 0021 |121 5 {108 26 28 826 178 70 37 15 16 5 21 9992
Green - Retrograde metamorphic minerals observed in thin sections; 40" Scintillation sample site and counts per second Sample sites cor_rESpond W'Fh stream an Ultra-violet Products Inc. Model UVGL-48 Mineralight Lamp. Magnetite is removed with a hand magnet. A sample split is L-1067 216,753N; 279,453E quariz diorite Pzt 68.91 18 312 072 347 58 1.01 0.25 008 006 0001 [193 & 64 7 19 859 84 19 9 6 5 5 08 100.07
Blue - Aberrant metamorphic minerals observed in stream sediment heavy mineral samples (detrital grains or Counts per second sample heavy mineral locations grain mounted on a standard 27x46 mm glass slide and approximately 200 grains are identified and counted with the aid of a ol Fecri B o P Atorhic Erniasion Spacirometar (CP) analysis conduéled by Acine Analytical Laboratories, LTD, 852 £, Hastings St V. o
s - . . . . . . . . 0le HOCK Inductively upie SMa - AIDMIC EMISSION Speciromeater analysis conducie cme Analylical Laboratories, Ly . Haslings 1., Vancouver,
contamination?). o ) ) ) ) ) | iric it b t d petrographic microscope and 1.67 index of refraction oil. Results of stream sediment heavy mineral analysis are tabulated 23ample numbers correspond 16 thin section and whole rock sample localities shown on geologic map
Black - Prograde metamorphic minerals observed in stream sediment heavy mineral samples (igneous or metamorphic Sometric Interval = 5 count per secon below. 3pPM = parts per million
origin of hornblende, pyroxenes, and garnet undetermined); EIEELT Io;s onE i?nl'rt_'ron in Dertcent
e . Mineral abbreviations used in table: Mg-magnetite; Gt-gamet; Ep-epidote group minerals; Hb-homblende; Zr-zircon; == e n pelcen
15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 | 50-55 | 55-60 | 60-65 tonites ilo: . : i [ B
Mineral Abbreviations: Act - actinolite; Chl - chlorite; Cpx - clinopyroxene; Ep - epidote; Gt - garnet; Hbl - homblende; Tin-titanite; Rt-rutile; Lx-leucoxene; Hem-hematite and other red opaque minerals; Il-imenite and other black opaque SCH M I DT EQ UAL AREA STE H EON ET DATA
Hy - hypersthene; Ky - kyanite; Sil - sillimanite; Sta - staurolite; Tr - tremolite; Tic - talc. :m:eratlhs; rEJnlll_?—u|:(|dlintlfn_'-,;d; Ens-enstatite; Mz-monazite; Tr-tremolite; Sta-staurolite; Hy-hypersthene; Sil-sillimanite;
- — - ' ’ nt-anthophyllite; Ky-kyanite. oh N
e Tto/ cp 2 \ MAP UNITS %HM IN a B < =
! = ] o/ cp 1 S . g SAMPLE! NC COORDINATES > y A PERCENT HEAVY MINERALS IN SAMPLE
I a L ~—— @/ (State Plane, NAD 83, in Meter) DRAINED SAMPLE Mg Gt Ep Hb Zr T At Lx  Hem I Unid  Ens Mz T S Hy Si At Ky
/ G o / i ~ || hmi 215,988N; 277,537 Yea 0.10 1053 089 5.37 268 2997 268 0.45 4.03 8.05 3221 0.00 0.00 0.00 0.00 1.79 0.00 0.00 0.00 1.34
o HE: 26 = || hm2 215,428N; 276,267E Zas, Yea 0.11 7.7 6.46 0.92 046 1752 231 0.00 5.08 9.23 4476 046 0.00 0.00 0.00 1.85 0.00 0.46 0.00 277
Oat = i o 50 \ hma 215,960N; 273,009E Yea 0.27 4.47 0.48 1088 1624  5.25 0.96 0.00 6.21 1.91 51.5¢  0.00 0.00 0.48 0.00 0.00 0.48 0.00 0.00 0.96
- Hb ﬁé’“’ ;Y Ap Gto \ hma 215,235N; 271,342E Yea, Zaa 267 1.08 0.49 1929 54.91 3.96 1.48 0.00 0.00 0.00 17.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 \
/S Hb GP Hb ﬁlt: Hb 28 hms 216,833N; 274,293E Yea 0.87 1.34 247 2220 1233 1185 @ 247 0.00 0.00 0.49 4736 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 \
Fh Gt L o hmé 215,448N; 273,959E Yea 0.40 9.96 0.45 7.20 3.5 8.55 1.80 0.00 1.35 225 6528  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 |
/ Hy 4 hm7 214,417N; 273,023E Yea, cs 1.84 6.09 0.00 2019 4132 939 2.35 0.00 1.88 0.00 1878 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 |
/ g ho hma 216,208N; 275,354 Yea 0.27 8.7 0.00 3.18 0.00 8.77 0.45 0.45 0.80 361 7484 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
/oGl hmg 216,787N; 270,477E Yea, Zas, Zaa 0.81 0.81 2381 1738 2579 248 3.47 0.00 0.00 1.98 2281 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.49
i A hmio 216,204N; 280,815E Zag 0.26 3.73 2.89 8.74 4.81 1877 048 0.48 0.96 0.48 5535  0.00 0.00 0.96 0.00 1.93 0.00 0.00 0.00 2.41
hm11 217,220N; 278,824E Yea 1.18 12.31 3.51 29.38 4077 482 2.19 0.00 0.00 0.44 6.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 oGt hmi2 218,028N; 270,533E Zas 1.40 3.93 6.24 3.36 3.84 1.44 0.48 0.96 0.48 961 4419 000 0.00 0.48 0.00 0.00 0.00 0.00 0.00 2498
Hb hmi3 218,554N; 271,892E Zas, Ye 0.14 2.44 2.44 1.46 293 8.29 0.00 0.49 244 2.93 7386 0.00 0.00 0.49 0.00 0.49 0.00 0.49 0.00 1.46
" hmi4 218,418N; 274,640 Yea 0.11 1622  0.00 18.85 419 1424 293 0.00 4.61 2.09 3686  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4 B §
/ ,r) hmis 217,820N; 275,804E Yea 0.52 5.20 0.00 2180 1232 474 0.95 0.00 4.74 5.69 4456 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 §6 g P
Glo A i f hmis 217,433N; 277,247E Yea 0.41 2.3 2442 342 1.47 8.79 0.98 0.00 0.8 5.37 5226  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 — " Nl— — N|—
,Hb AGt i/ \ |._‘ hmi7 218,341N; 279,427E Yea 047 3149 1.94 5.81 1.94 4.36 1.94 0.00 087 1047 8922 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 N=1293 N=279
: \) hm1g 218,417N; 280,670E Yea 0.06 0.58 9.94 33.80 1292  17.89 348 0.99 0.50 2.49 1740 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Contoured Poles to Foliation Contoured Poles to Mylonitic Foliation
hmig 219,015N; 275,296E Yea 0.95 4.73 0.00 4182 1810 619 3.33 0.00 0.95 0.48 2382 000 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00
J hm20 215,170N; 276,656E Zas 0.90 0.77 1637 1935 149 8.93 0.00 1.49 0.50 0.99 377 0.00 0.00 0.50 0.00 0.99 0.00 3.97 0.00 6.95
Gt hm21 219,604N; 271,389E Zas, Ye 0.46 1.56 4.92 6.89 2560  9.35 0.98 0.49 0.49 1.48 4824  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OHb hmz2 219,576N; 272,148E Ye 0.64 1.60 1.48 2558 1574 886 0.98 0.49 0.49 0.49 4428 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Oﬁ}, n hm23 220,022N; 273,876E Ye 0.22 19.62 040 11.66  4.82 1045 080 0.00 2.01 322 4542 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.00 1.21
/) 5 hmz4 219,488N; 277,096E Zag 0.26 5.01 5.22 5.22 0.85 1425 000 0.00 285 5.70 51.77 1.42 0.00 0.47 0.00 0.00 0.00 1.42 0.00 5.70
v % hm25 219,857N; 279,528E Yea, Zag 0.29 11.32 089 1.77 0.00 9.76 0.89 5.76 0.44 1.33 63.41 0.44 0.00 0.00 0.00 0.89 0.00 0.00 0.00 3.10
Gt hm26 220,155N; 280,172E Yea, Zag 0.92 2.02 5.88 7.35 7.84 1666 049 4.41 0.00 0.49 52.81 0.00 0.00 0.00 0.00 0.49 0.00 0.00 0.00 1.47
OEDX hm27 222 375N; 270,307 Ye a 0.87 0.89 0.99 8.1 36.67 942 0.99 0.50 0.00 1.98 3865  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
He o hm2g 222,004N; 272,203E Ye a 0.42 1.28 0.99 4.44 1678 1382  1.67 0.00 0.00 0.99 5726  0.00 0.49 0.49 0.00 0.00 1.48 0.00 0.00 0.00
othx . hmzg 223,911N; 271,085€ Yea 5.03 0147 1.00 1.00 8435  1.00 0.00 0.00 0.50 0.00 1198 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hbl hmao 225 477N; 270,705E Yeg, Yea, Ys 1.19 4.84 0.48 1475 4805 7.4 1.90 0.00 0.00 0.00 21.89 0.0 0.48 0.00 0.00 0.00 0.48 0.00 0.00 0.00
hma1 226,598N; 272,774E Yea 1.15 5.81 0.00 8.12 3674 188 0.94 0.47 0.00 1.41 4568  0.00 0.47 0.00 0.00 0.00 0.47 0.00 0.00 0.00
Ky / hma2 221,949N; 279,650E Yghg 14.03 1.40 1873 1479 44.86 049 0.49 3.94 0.00 0.00 1528  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ey Gto / hmaa 221,300N; 273,525E Ye 0.05 1.87 0.49 3.42 2002 1.85 0.48 0.00 3.91 0.00 65.91 0.00 0.49 0.00 0.00 0.00 1.48 0.00 0.00 0.00
Hbl- A hma4 221,526N; 278,177E Yea, cs 2.94 1.81 1.47 2258 442 3.44 0.49 1.47 245 0.00 6186  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A hmas 221,209N; 281,070E Zag 2.00 0.59 1.99 6.46 3.48 1.49 0.99 5.47 0.00 0.00 7456  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.97
ST hmas 222 415N; 281,178E Ymg, Yghg 1.91 1543 2.11 1776 0.00 1.69 1.69 0.42 0.00 0.00 2368  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
it hma7 222,864N; 279,511E Yea 0.90 5.59 2.83 41.54 991 4.72 3.78 0.00 238 3.78 2549  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 N=397
S hmag 225758N; 280,169E Yea 4.24 0.56 0.00 1541 6513 0.8 3.48 0.00 0.00 0.00 1382 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .
hmag 222 575N, 274,424E Ye 1.22 5.04 1.42 27.06 2658 237 5.70 0.00 0.00 2.85 2849 047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ,C{,)nw'_'"ed Poles to_ Joints w/
Hbl hm40 224,853N; 272,265E Ye, a 1.88 1.21 9.88 4,45 3112 296 1.48 0.00 0.00 1.48 4297 0.49 1.48 0.00 0.00 0.00 2.47 0.00 0.00 0.00 Unidirectional Rose Diagram Inset
o hmd1 215,580N; 279,463E Zas 224 3.61 1.63 5.30 7374 337 10.60  0.00 0.00 0.48 0.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bt hmd2 226,983N; 273,747E Ye 0.61 5.08 4.75 3559 2488 427 5.22 0.47 0.00 1.42 18.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A hmaa 220,777N; 273,850E Ye 117 1.47 0.49 1281 2512 048 2.46 0.00 0.00 0.89 5518  0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 /
hma4 220,962N; 275,739E Yea 3.64 0.25 2.49 2943 5087 299 4.49 0.00 0.00 0.00 8.48 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 \
hma5 223,303N; 275,745E Ye, Yea 1.61 5.08 0.95 5031 2373 522 3.32 0.00 0.00 0.95 9.49 0.00 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 f
hmas 227,501N; 275,032E Ye 1.43 1.45 4.93 28.58  47.31 3.45 4.93 0.00 0.00 0.99 7.88 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ] ! |
hma7 222,308N; 277,129E Yea 0.15 1.37 10.85 937 5819 296 247 0.00 0.00 0.49 1332 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 { |
Gt hmag 226,097N; 271,334 Yeg, Yea, Ys 0.73 7.47 0.46 17.58  37.01 4.63 1.85 0.00 0.00 0.46 3053 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 \ [
HbI® hmag 224,624N; 273,622E Ye 2.68 3.19 0.97 8.23 67.28 242 0.97 0.00 0.00 0.97 1549 048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
hmso 227,508N; 277,294 Ye, Yea 0.77 5.20 0.00 27.97 4028 427 5.21 0.00 0.00 0.47 1564 047 0.00 0.00 0.47 0.00 0.00 0.00 0.00 0.00
Ky hms1 225,808N; 279,466E Yea 2.07 4.18 0.48 2300 2588 240 1.44 0.00 0.00 1.92 4073 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Gt . hms2 224,566N; 278,076E Yea 2.04 2.08 0.49 3231 5386 147 3.2 0.00 0.00 0.49 538 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
tibt ) hms3 223,920N; 280,971E Ymg 3.37 511 9.01 18.02  55.51 1.90 1.42 0.00 0.00 0.00 8.54 0.00 0.00 0.00 0.47 0.00 0.00 0.00 0.00 0.00
v Gt Hbl At hms4 224 410N; 276,410E Yea, Ye 0.64 3.06 0.00 3538 3878 485 3.39 0.00 0.00 0.97 13.09 048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AU Hbl hms5 224,038N; 276,822E Yea 1.14 1.43 4.44 10.84 5175  3.64 0.49 0.00 0.00 0.99 2514 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.49
A hmse 226,270N; 278,307E Yea 1.82 0.57 7.46 7.95 60.16  0.00 0.50 0.00 0.00 0.50 2287 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
/ hms7 226,314N; 275,314E Ye 0.93 8.74 0.81 1232 4837 411 0.91 0.00 0.00 0.00 2484 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 N=30
’ at 40 hmsa 227,133N; 275,960E Ye 0.49 1143  0.89 8.41 14.61 2.66 0.44 0.00 1.33 221 57.57 044 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 A : Z . ; .
Hbl © hmsg 226,860N; 271,454E Yea, Ys 0.67 1175 574 1058 1765 221 176 000 000 132 4898 000 000 000 000 000 000 000 000 000 Contoured Lineation Orientation Contoured Fold Axes Orientation
\ hmso 227,519N; 280,234 Yea 0.29 1028 0.00 3140 4282 359 0.45 0.00 0.00 2,69 8.52 0.00 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CROSS SECTION A-A'

1Sample 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
3Percentage of heavy minerals in 13.6 kg stream sediment sample

4Point count percentages of heavy minerals from processed samples
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