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Analyses are by laser-ablation ICP-MS methods performed at Washington State University, Pullman, Washington, or at Boise State University, Boise, Idaho.

Figure 1. Age-probability plot of detrital zircon U-Pb analyses from the Stibnite quad-
rangle and Profile Creek area.

CORRELATION OF MAP UNITS

INTRODUCTION

The Stibnite quadrangle is underlain by metamorphosed sediments of
Neoproterozoic and Paleozoic age within the Stibnite and Missouri Ridge-
Sugar Mountain roof pendants. They have undergone lower amphibolite
facies metamorphism of probable Cretatceous age. These strata have been
extensively intruded by several pulses of Cretaceous magma, and are
complexly folded with apparent reverse, normal, and (or) strike-slip fault
movement. Some of the structures were extensively mineralized and have
been exploited to produce gold, tungsten, antimony, and mercury. Most of the
metasedimentary rocks are nearly vertical to overturned and young to the
southwest. All of these factors add to the difficulty of correlating units between
areas separated by intrusive rock. Volumetrically minor Eocene dikes, sills,

INTRUSIVE ROCKS

Rhyolite dikes (Eocene)—Light to medium gray rhyolite with less than 15
percent phenocrysts of quartz (as much as 2 mm in length and typically
partially resorbed), potassium feldspar (as much as 2 mm in length), plagio-
clase, and minor biotite. Phenocrysts are set in an aphanitic matrix of
quartz and feldspar. Locally aphyric.

Rhyolite porphyry dikes (Eocene)—Light gray to light pink, highly porphyritic

Lower latite lava (Eocene)—Crystal-poor, flow-layered latite lavas and porphy-
ritic dacite and rhyodacite flows. Shown only in cross section and on
regional geologic map (Fig. 2). Exposed south of map area in Indian Creek
drainage (Fisher and others, 1992).

METASEDIMENTARY ROCKS

marble with faint millimeter-scale laminations. Top 10 m consists of millime-
ter- to centimeter-scale interbeds of marble and resistant silica-rich laminae
(ribbon laminated). Medium to coarsely recrystallized. Includes a thin
interval of sillimanite-biotite schist in northwest part of map. Locally
contains gray anthophyllite as Tcm long “sticks” with square cross section,
along with phlogopite, biotite, graphite, and diopside. Thickness is approxi-
mately 160 m (525 ft) in the Stibnite roof pendant, but may be greater in the
Missouri Ridge-Sugar Mountain roof pendant. Previously included in the
“gray marble” unit, thought to be of Neoproterozoic or Cambrian age, and
Missouri Ridge Formation, thought to be Neoproterozoic (Lund, 2004). On
the basis of stratigraphic position we consider its age to be Cambrian or, less
likely, Ordovician.

Quartzite within middle marble (Cambrian to Ordovician)—Light gray,
medium- to coarse grained quartzite present locally within the middle marble
unit. Locally contains approximately 5 percent potassium feldspar and about
3 percent plagioclase. Thickness is approximately 25 m (80 ft). The quartzite

Windermere Supergroup

Quartzite samples for detrital zircon dating were collected from nine localities
within the quadrangle and one locality along Profile Creek two miles west of
the quadrangle (Table 1). Individual U-Pb zircon ages were obtained by Vince
Isakson and Darin Schwartz using laser-ablation ICP-MS methods at Washing-
ton State University and Boise State University.

The Profile Creek sample (unit Zgp) has major populations at 1000-1200
and 1400-1500 Ma (Fig.1). A single grain at about 685 Ma is the youngest.
The quartz pebble conglomerate (€Zgpc), collected near the Stibnite pit (G,
Table 1), yielded similar results with major populations at 1000-1250,
1350-1500, and 2550 Ma; three grains are between 620 and 700 Ma. Also
similar is sample K from the quartzite and schist unit (Zgs) northeast of
Cinnabar Peak. Aside from the youngest ages, these results are similar to
detrital zircon results from the lower part of the Neoproterozoic to
Cambrian Camelback Formation in southeast Idaho (Yonkee and others,
2014) and consistent with a Neoproterozoic to Cambrian age for these

WHISKEY CREEK FAULT

The Whiskey Creek fault strikes north-northwest, dips moderately to the
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98] L CAMBRIAN id. Thickness i imatelv 100 m (330 o). Previouel lated with member and the clast-supported diamictites of the Placer Creek member turns northeastward near the Yellow Pine pit. The fault cuts Cretaceous
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) 4580 Cinnabar Peak) indicating a likely Cambrian or Ordovician age. Not shown WEST END FAULT
g . . . o . . . .
S ;gllizgvl;;eg :egeigiuse of discordance >10%. See zircon age discussion in DISCUSSION OF The West End fault is subsidiary to the Meadow Creek fault. It strikes north-
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5730 "q‘ 57'30" Middle marble (Cambrian to Ordovician)—Medium gray, mostly massive kI)DOt'}l] norrlnal and rlght-zlgaezr?l Bompone”tsi/ aSoThown by dr|ll:ole da:]a (S\}/’”S
i ail, oral commun., . Drill core also demonstrates that, at the West

End pit, the West End fault dips steeply (65 degrees) to the east while miner-
alized zones dip shallowly to the east (Chris Dail, oral commun., 2012).

OTHER FAULTS

A series of northeast-striking normal faults cut the roof pendant, Cretaceous
intrusive rocks, and in places the Challis volcanics. The Salt Creek fault,
striking northeast and dipping steeply to the northwest, is one of the more
important northeast-striking structures. It shows both normal and left-lateral
motion, but doesn’t displace the Challis volcanic caldera boundary in the
upper reaches of Tamarack Creek. Another significant northeast-striking
normal fault is the the Fern fault in the southeastern portion of the map area.
It dips steeply to the northwest, and cuts metasediments of the Stibnite roof
pendant folded by the Garnet Creek syncline. This fault displays a “scissors”
type offset with the northwest side down in the south and the southeast side

and small intrusions are also present. In the eastern part of the quadrangle i ini ; . o
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JL nary surficial deposits occur in stream beds and glaciated areas. Phenocrysts are as much as 20 mm in size, set in an aphanitic groundmass south of Sugar Mountain and Missouri Ridge) consistent with a Cambrian or from the Edwardsburg Formation, which contains volcanic rocks of about
| of quartz and feldspar ’ Ordovician age (see zircon age discussion in following section). 685 Ma and is exposed 20 km (12 miles) to the north (Lund and others,
Geologic mapping was conducted during the summers of 2012, 2013, ’ 2003) and in the map area. In contrast, three samples of the overlying lower
l 2014, gand 28?5.gThe work of Smithermin (1985) on the Stibnite roof O€ucs| Upper calc-silica.tcz': (Cambrian to Ordqv?cian)—Ligh‘F to medium gray-green, quart)zite (€lg from ginnabar Peak, north highwaFI)l of the West Er>1/d git, and
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C %43 Vs names are utilized in this study. Virginia Gillerman of the Idaho Geological dacite with sparse phenocrysts of plagioclase, biotite, and hornblende. millimeter to centimeter scale to produce a d'St'pCt_'Ve rlbbon-lamlnated grains and lack the young Grenville-age and 685 Ma grains. These results
zm : N Survey conducted parallel research on the ore deposits in the quadrangle. Td . hvrv dik K dark daci ith appearance. Mlnera.Is |qclude quartz, calcite, 'bIOtlte, plaglocl.ase, Scapo- are similar to detrital zircon signatures of Cambrian quartzite from other
“ On Preliminary results are presented in Gillerman and others (2014). Previous p% Dacite porphyry dikes (Eocene)—Dar gray to dark green-gray dacite wit I!te, onIaston.Ite, d10p5|d'e,. tremolite, muscovite, and magnetite. Serpen- localities in the region such as the Addy Quartzite in northeastern Washing-
Ej %a studies that focused on the mineralization in the area include Schrader and 1(:2.0n5pIC.UOléS Wh'tﬁ phgnocryst(si of ple;)g}:oclase as Long as 1,0 mm in ﬁ tine a.nd chlorl‘Fe (aftler olivine?) are pfresent n so:’ne of.the (;narblﬁ. Thick- ton (Linde and others, 2014), the Gold Creek quartzite in northern Idaho
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unpublished mapping by B.F. Leonard (U.S. Geological Survey Field ornblende, biotite, and minor quartz. I'iSlIS oos(tjratlgr'ap IC position we consider its age to be Cambrian or, less eastern ldaho (Yonkee and others, 2014). Quartzite within the middle
: ) ikely, Ordovician. ; . ;
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weakly porphyritic dacite to basaltic andesite. Phenocrysts that comprise Lower quartzite (Cambrian)—Light gray, medium- to very coarse grained grains with ages about 500 Ma. That sample contained a second population REFERENCES
M <10 percent of the rock consist of white plagioclase as much as 4 mm in quartzite and minor schist or phyllite. Moderately to poorly sorted, locally atabout 1680-1800 Ma, and a number of Archean grains. Similarly, sample
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uartz. Two whole-rock geochemical samples are dacite in composition matrix. Most exposures contain little or no feldspar, but a sample of quartz- grains. A stratigraphically higher sample from the middie quartzite (Jtmq s . I
9 ock 8 P P . P . . par amp 4 southwest of Cinnabar Peak (I, Table 1) yielded a primary peak of about Barr, E.E., 2009, Determining the regional-scale detrital zircon provenance of
. C . dashed wh . vl q (Table 2, Plate 2). Fisher and others (1992) show the exposure north of ite from Sugar Mountain contains about 5 percent potassium feldspar and N ) ) the Middle-Late Ordovician Kinnikinic (Eureka) Quartzite, east-central
" —— (ontact: dashed where approximately located. Monumental Summit as Tertiary latite lavas. We found no vesicles, trace amount of plagioclase feldspar. Moderately rounded grains. Overall 1680-1800 Ma, a few Gren.vllle.(1060-1140 Ma) ages, and four grains with ldaho. U.S.: Washington State University M.S. thesis. 134 '
76} . . autoclastic breccia, or other indications of volcanic origin. Instead we coarser grained and less well sorted than upper quartzite (Ouq) ages about 500 Ma (but with discordance >10%). The abundance of 500 ano, L. Viasiington stiare Lniversity M.o. thests, b .
------- — +——=- Normal fault: ball and bar on downthrown side; dashed where approxi- ‘ e ) . - gin. In : Ser 8 ) e i pper g 2uq). Ma erains in the former is similar to that reported for the Worm Creek Cooper, J.R., 1951, Geology of the tungsten, antimony, and gold deposits near
p mately located; dotted where concealed. interpret this unit as entirely intrusive. It occurs as composite dikes, sills, Decimeter-scale bedding with diffuse bedding traces that locally display 8 o P Stibnite, Idaho: U.S. Geological Survey Bulletin 969-F, 197 p
1 76 ' and small stocks with multiple internal contacts and heterogeneous compo- abundant planar cross laminae and, less commonly, trough cross laminae, Member of the St. Charles Formation in southeastern Idaho (Todt and ’ T, ' ‘ .
. " . . ; ; X ) . ) i ) others, 2014), which contains only 500 Ma grains and is known to be Cookro, T.M., M.L. Silberman, and B.R. Berger, 1988, Gold-tungsten-bearing
——vy—v—--y~ Thrust fault: teeth on upper plate; dashed where approximately located; sition and texture. In places intrusion was along the ring fracture/caldera ripple marks, and diffuse heavy mineral laminae. Thin (<3 cm) discontinu- ' . . Y 8 ° h h | its in the Yell ; . ot ho: i haf
v : ; . ; s Upper Cambrian on the basis of fossils and local stratigraphy. The 500 Ma ydrothermal deposits in the Yellow Pine mining district, Idaho: in Schafer,
dotted where concealed. bounding fault zone of the Thunder Mountain caldera complex following ous beds of granule- to pebble-sized material fill scours and are more abun- PP grapny. : . .
; ; : : . ; rains are likely sourced from Late Cambrian and Early Ordovician plutons R.W., Cooper, J.J., and Vikre, P.G., eds., Bulk mineable precious metal
Ay —a S . . post-eruption collapse of the caldera floor. Two dikes north of Sugar Creek dant lower in the unit. The granule beds are locally graded. Thickness is grains Y Y P deposits of the western United States, Symposium Proceedings, the
_____ & Overturned thrust fault: teeth in direction of dip; dashed where approxi- near the center of section 25 contain dark, dense very fine-grained rock that approximately 180 m (590 ft). Previously assigned to the Umbrella Butte described by Lund and others (2009) that are exposed to the north and east Geological Society of Nevada, Reno Nevada D. 577-624 '
mately located; dotted where concealed. displays a conspicuous thick weathering rind and may be Miocene(?) basalt Formation of Neoproterozoic to Cambrian age (Lund, 2004). Detrital zircon of the quadrangle. Quartzite sampled south of Cinnabar Peak (unit Oug; J, Currier LW, 1935 A preliminary/report/on the ge/ol-ogy and ore deposits of the
ceeeee=2__ __ Richtlateral strike-slip fault: dashed wh imatelv located: dotted or basaltic andesite. samples from Cinnabar Peak (F, Table 1), from west of West End Creek (H, T.ab.le 1) contained an abundance of 1800-1950 M,a Z1reons that. Is most eas’ter.n |;art of /the Yellow Pine district, Idaho: Idaho Bureau of Mines and
———— Rig -ha eral stri e]—sdlp ault: dashed where approximately located; dotte rocenees : . . . ' Table 1), and from Sugar Mountain (D, Table 1), all contain abundant similar to ages reporj[ed from the Ordovician Kinnikinic QuarFZIte (.Barr, Geology Pamohlet no. 43, 27 , :
sy \where conceaied.  Klg x - Leucpcratlc granite (SY'_“bOI on.Iy) (Cr'eta.lceous)_vyh[te to'llght gray, generally 1740-1840 Ma grains similar to Cambrian strata in the region. Zircon ages 2009; Paul Link, written commun., ?012)' Overall, the detrital zireon Fisher FS. D.H. Mclnt r /nd K.M Johnson, 1992, Geologic m f th
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) ~ eactivate (')d”g v atera. Zm he-(j P hau t bar an al c;n ov(\j/ptdrowg point data on map and does not show on cross sections. Equigranular with the Stibnite and Missouri Ridge-Sugar Mountain roof pendants are Paleo- Cha|||§ 1°x2 ql.JadrangIe, Idaho: U.S. Geological Survey Miscellaneous
55| 155 reﬁctlvate se]grgents, ashed where approximately located; dotte subequal amounts of quartz, plagioclase, and potassium feldspar. Musco- zoic in age. This finding supports early stratigraphic assignment of these ' Investigations Series Map 1-1819, sca'le 1:250,00Q.
where concealed. vite occurs as disseminated flakes as much as 2 mm in size, comprising a Lower Paleozoic or Neoproterozoic strata rocks to the Paleozoic (Schrader and Ross, 1925; Shenon and Ross, 1936) Glllegmar;], V~5~/IV-H~ lsfakg;n, MD SCimltZ/OJl- Eegovél]tlf anld PIYV liéyer, 2*[02:
: g “ .y ; : eochronology of intrusive rocks an rothermal alteration at the
——L-—=z—-----Reactivated(?) left-lateral strike-slip fault: bar and ball on downthrown maximum of 5 percent of the rock. Biotite is rare. Termed “alaskite” by based on lithologic features. structurally controlled Stibiite Au-Sb-W depostt, Idaho: Geological Societ
: . : . previous workers. Occurs primarily as dikes cutting both country rock and Quartz pebble conglomerate (Cambrian to Neoproterozoic)—Light to medium Y posit, : 8 Y
reactivated segments; dashed where approximately located; dotted . e ! 8 of America Abstracts with Programs. v. 46. no. 6. p. 165
where concealed. Kgd, but also as small stocks. Two phases of leucocratic granite intrusion gray, medium- to coarse-grained quartzite, matrix-supported conglomerate, Hobhe oA T 199% > d/ Y .d ) IZ -k in the Bavh
are noted; pre- and post-Kgd. Many ore bodies in the Stibnite area are schistose quartzite, and muscovite-biotite schist. Individual conglomerate STRUCTURE 0bbs, s anC - lzlysf; Tl Gr OIVIC'IanIaSn o %r rlcl)c‘s I?8t9$ :8’ orse
""“f—* Anticline axial trace: dashed where approximately located; dotted where localized at the intersections of leucocratic granite dikes and faults or beds are as thick as T m and make up approximately 15-20 percent of the L areEa\,N u1st9e£7 oRunty, ? P?. b cologica ur\zje'y ufletin | o 'Tp.
concealed. Arrow indicates plunge. favorable host sediments (Chris Dail, oral commun., 2012). Post-Kgd unit, with the major part being sand to granule size. As noted by Smither- ane v, ‘th 'Aepofto tGe suhcqmrrgte'e on sezémentgermlg?c));ggé rans-
wa| o ) ) intrusion emplaced the greater volume of leucocratic granite and appears man (1985), pebbles in the central and southeast part of the map are well The deformational history of the metamorphosed sediments of the Stibnite L [\;a\cyonsRoV\’; ewgler/l\can eopl gsncha IU%(;né Vl;) » 0.6, p. P; S
1 ‘%} Overturned anticline axial trace: dashed where approximately located. to be temporally associated with intrusion of Kg. Compositions of the rounded and commonly flattened and stretched. Most clasts consist of and Missouri Ridge-Sugar Mountain roof pendants is complicated, and ¢ gltre,fl. " R/ kp;oposah yt el | 'f'u Fomnglssion ont ek y;tem(;
4" g <~ ¥ suncline axial trace: dashed where approximately located: dotted where leucocratic granite and Kg are similar; the latest-stage leucocratic granite quartz, some of which are bluish, but dark-gray siltite, dark chert, and includes multiple episodes of contractional folding and faulting as well as atlcsho gnleolf l_o,cl,s O{':SC dgmlca .C:SS' 'Cl;f‘tlon o vol C?nE'C r;l)cs S base
| . f Y concealed. Arrow indicates plun Ep Y ' perhaps forms dikes that radiate from Kg bodies. U-Pb age determination marble comprise as much as 5 percent of the clast population near the base extension. The roof pendants lie along the eastern margin of the Cretaceous on the total alkali silica (TAS) diagram: Australian Journal of Earth Sciences,
| . plunge. on sample from drill core near the Meadow Creek landing field is 87.9 + north of the Fern mine. Overall poorly sorted with pebbles supported by Idaho batholith, and along the western boundary of the Thunder Mountain L V- 32:’;)' 243'2'25[5)' Lewis. 1982, Fossil evid for Ordovici ’
' ‘ﬁ‘ Overturned syncline axial trace: dashed where approximately located. 4.9 Ma (Table.1). Age is based on seven zirc.on rim analyse§ on four Z.ircons granule and sand-sized matrix. Exposures in the West End pit and Stibnite caldera complex. Much of the contractional deformation likely predated or eWISe,nd;aﬁ/tsanrevi.ou.sl e\év(l)sr;sidere(/i aOsSSI;reec\gmebnriC:n (l)r: thre ?g;ck:gnbzfﬁoﬁﬁ
—{ by laser-ablation ICP-MS methods at Washington State University (Richard pit areas are more schistose than those to the south near the Fern mine and was synchronous with the later stages of the emplacement of the early p logi '13 ) yf ica Ab ith ‘
1180 000 Sy 40)/ Strike and dip of bedding. Gaschnig, written commun., 2011). Large error is due to a low number of clast diversity is greater in the south. Thickness is approximately 100 m (325 metaluminous suite of the Idaho batholith (100-85 Ma, Gaschnig and L Qeg gglc?:) S\7C'ety o RArpeBrlca stractsdv;u OProgrlZmZS, \1/ VB p..26|5.0
FEET | ) ) ) zircons found in sample. Gillerman and others (2014) report an age on ft) but is variable, and locally the unit is not present. Previously assigned to others, 2010). Extension was likely synchronous or post-dated the eruption ewls, l. :/J-fMerVOOFL R urmdesrfjer, and PJ. swald, Odp/ etrita z|lr(cor}
Al > Strike of vertical bedding. “alaskite” as 83.6 = 0.1 Ma collected from a drill hole north of the Yellow the Umbrella Butte Formation of Neoproterozoic age (Lund, 2004). Detrital of the Eocene Challis volcanics, and resulted in the preservation of Challis ana %’S'S o Ielzoﬁr?tgrozlglc an feo(g)rotTrozons mefte;]se Blrrlle;tary |r|0|§ > O
Strike and dip of bedding where sedimentary structures show bedding to Pine pit. This intrusion cuts Kgd and is mineralized (Virginia Gillerman, zircon ages from the quartz pebble conglomerate (G, Table 1) as young as volcanics within and adjacent to the caldera complex in the eastern portion Eort (—jgentra al O'f |Emph|csat!ons or 6178 OpT;g;(;ioj elt-Furcell basin:
73 15\ be upri hli 8 Y & written commun., 2014). Leucocratic granite both cross-cuts and is 685 Ma indicate a Neoproterozoic or younger age (see zircon age discus- of the map. This extension also formed a series of northeast-striking normal Lowi an; SlanDJoEurga of Fart q CEITZI)]CES/ Ve ,2p(.)12 G- loaic Map of the Bi
pright. deformed by the folding in the area, indicating multiple intrusive ages. sion below). Rests unconformably on the underlying Fern marble, with faults within the batholith and roof pendants. Caldera complex bounding ewg, k i d nte;wa:j, ?]n n-d V :lewart, i ! ldecaog]lcd hap(? tI © l‘(’i
65 . . . ) ) ) O : : : : reek quadrangle, Idaho a alley counties, Idaho: Idaho Geologica
VL . channels and karst at the contact (Chris Dail, oral commun., 2012). faults are discussed in the regional structure section on Plate 2. -
73 % stk antd d'def bedding where sedimentary structures show bedding to be - .Kg .| Granite (Cretaceous)—Light gray, medium- to locally coarse-grained 8 Survey Digital Web Map 143, scale 1:24,000.
overturned. . . 4 X S . o
equigranular biotite-muscovite granite consisting of subequal quartz, Linde, G.M., J.H. Trexler, Jr, P.H. Cashman, and W.R. Dickinson, 2014, The
58 ¢ : . ) L . :
~% Strike and dip of bedding where stratigraphic position indicates bedding is plagioclase, and potassium feldspar. Muscovite occurs as books as much as Windermere Supergroup(?) GARNET CREEK SYNCLINE prov?ance‘of detrital zircons from the Ca;]mbr:an Addy Quart2|tel/ northeagF
likely overturned. 3 mm thick. Biotite is minor constituent at some localities. Locally porphy- Washington: connections bgtween British Co umbia and central Nevada?:
ritic with quartz as much as 4 mm in size. . ] ) The northwest-trending Garnet Creek syncline exposed within the Stibnite Geological Society of America Abstracts with Programs, v. 46, no. 5, p. 3.
/30 Strike and dip of foliation. L. o ) ] ) - Fern marble (Neoproterozoic)—Medium to dark gray, coarsely re-crystallized roof pendant is doubly plunging and overturned to the southwest (see Lund, Karen, 2004, Geology of the Payette National Forest and vicinity, west-
Granodmrlte of the Stibnite stoc.k (Cretgceous)—.nght gray,.flne— to medlum— marble. Massive to ribbon laminated on a millimeter to centimeter scale. cross-section B-B'). It was first described by Smitherman (1985). The central Idaho: U.S. Geological Survey Professional Paper 1666, 2 plates,
% Strike of vertical foliation. grained equigranular muscovite-biotite granodiorite. Plagioclase feldspar is North of Monumental Summit contains thin (< 20 cm) interbeds of quartz- syncline is tentatively interpreted to fold the Cinnabar Peak fault at depth. scale 1:100,000; 89 p.
-B ¢ o ) ) o the principle constituent, followed by quartz and potassium feldspar. ite. Dolomite is the principle mineral, with tremolite present locally. Thick- Lund, K., J.N. Aleinikoff, K.V. Evans, and C.M. Fanning, 2003, SHRIMP U-Pb
1977 ““e0 Estimated strike and dip of foliation. Contains both muscovite and biotite and overall is finer grained and more ness is approximately 40 m (130 ft). Lund (2004) assigned the Fern marble geochronology of Neoproterozoic Windermere Supergroup, central Idaho:
R strike and dip of mylonitic foliati muscovite-rich than Kgd. Like the more widespread Kgd unit, the stock has of Smitherman (1985) and underlying calc-silicate rocks to the Neoprotero- TAMARACK CREEK ANTICLINE Implications for rifting of western Laurentia and synchroneity of Sturtian
w579 40"\ OUIKE and dip of mylonitic Toliation. been termed “quartz monzonite” by previous workers, but quartz content zoic Missouri Ridge Formation. Neoproterozoic age also assigned here on glacial deposits: Geological Society of America Bulletin, v. 115, p.
“»75 Strike and dip of flow or compaction foliation in volcanic rocks. is more than 20 percent. May also include some granite. U-Pb age determi- the basis of sFratlgfaphlc position. Fossil locality reported from the Fern The Tamarack Creek anticline is exposed within the Missouri Ridge-Sugar 349-372.
nation on sam.ple from the north nm of the Stibnite pit is 84-? +2.0 Ma marble along ridge in sec. 12, T. 18 N., R. 9 E., north of the Fern Mine (Lewis Mountain roof pendant in the northwest part of the quadrangle. For most of Lund, K., J.N. Aleinikoff, K.V. Evans, E.A. duBray, E.H. Dewitt, and D.M. Unruh,
5, «— Bearing and plunge of lineation, type unknown. (Table 1). Age is ba§ed on 10 zircon nm :{nalysgs by Iaser—ablatl.on |CP_‘MS and Lewis, 1982) was visited in 2014 by the authors. Fossil-like structures its exposed trace, the fold is overturned to the southwest. However, near 2009, SHRIMP U-Pb dating of recurrent Cryogenian and Late Cambrian-
) ) o methods  at Washlqgton State University (Richard Ga_SChmg/ written there were reinterpreted as metamorphic minerals, mostly amphibole. Tamarack Creek the fold becomes upright and the fold wavelength Early Ordovician alkalic magmatism in central Idaho: Implications for
15 «— Bearing and plunge of mineral lineation. commun., 2011). Gillerman and others (2014) report a similar but more L lesilicate (N ) . Med Jark increases. Smaller northeast-trending folds northwest of the Salt Creek fault Rodinian rift tectonics: Geological Society of America Bulletin, v. 122, no.
_230 Bearing and plunge of crenulation lineation precise age of 85.7 + 0.1 Ma based on U-Pb TIMS analyses. - owsglccziﬁ-cse:tlecargcli Zzgmc:{gzsﬁi; :qa':;)?; tEI)'hi:r be%(ajé-dgreaenrg (:iﬁggﬁ re-fold the sedimentary units as well as the Tamarack Creek anticline. The 3/4, p. 430-453.
Bl ' . : ; . - . B i S . Tamarack Creek anticline is interpreted to have formed at roughly the same Schrader, F.C., and C.P. Ross, 1925, Antimony and quicksilver deposits in the
,ﬁ ®wg Bearing and plunge of small fold axis. Granod!orlte (Cre.tat':eous)—Lligh't gray, medium- to locally .coarse-gralned Iamlnat?d on a millimeter to ce.n.tlmeter.scale. Quartz, blopte, calcite, gnd time as the Garnet Creek syncline (Middle Cretaceous?). Yellow Pine district, Idaho: U.S. Geological Survey Bulletin 780, p. 137-164.
] oy equigranular biotite granodiorite. Isolated flakes of muscovite as large as 2 muscovite are common; calc-silicate minerals include epidote, tremolite, Shenon, PJ., and C.P. Ross, 1936, Geology and ore deposits near Edwardsburg
15 -2 Bearing and plunge of asymmetrical small fold showing clockwise rotation mm comprise as mud"t as 2 percent of the rock locally. I'DI'aglocIase feldspar actl'nollte, anthophyllite, horleen(J!e, dI.OpSlde, scapoll.te, and vesuvianite. and Thunder Mountain, ldaho: Idaho Bureau of Mines and Geology
497 1000m . viewed down plunge. is the principle constituent, followed by quartz comprising more than 20 Smitherman (1985) reports microcline-rich layers and, in one sample, mats CINNABAR PEAK FAULT Pamphlet 44, 45 p.
percent, and potassium feldspar. Biotite is the most abundant mafic mineral of cross-cutting talc. Thickness is approximately 300 m (980 ft). Lund Smitherman 19é5 Geology of the Stibnite roof pendant, Valley County, Idaho:
% Location of Kg. present, occurring as small (<2 mm) well-disseminateq flakes'thz.it mak.e up (2904) gssi'gned the lgwer calc-silicate an.d overlying Fern marble to the The Cinnabar Peak fault strikes northwest and dips steeply to the northeast. M.S. the/sis, Un/iversity of Idaho, 62 p. ' '
B/ ' ' less thar'1 10 percent of the rock. Rare hornblende in me}flc lncl'usmn.s. Missouri Ridge Formation of Neoproterozoic age. We also assign a Neopro- The fault was originally mapped by Smitherman (1985) as a normal fault, but Stewart, D.E., R.S. Lewis, E.D. Stewart, and P.K. Link, 2013, Geologic map of
0 Tectonic breccia. Myrmekitic intergrowth of feldspar and quartz is conspicuous in thin terozoic age based on stratigraphic position. he did not name the structure. The fault places overturned upper quartzite the central and lower Big Creek drainage, central Idaho: Idaho Geological
‘ <gd "\ . section. Termed “quartz monzonite” by previous workers, but quartz ; ; . R ’
ESabe b ' ‘ -+ Quartz vein. content and feldspar ratios indicate a granodiorite composition using the - Quartzite and schist (Neoproterozoic)—Interbedded light-gray quartzite and I(Ogéﬂe?iftntgaﬁ\;e;g:hee(f S)ugétjétiigr;i Zc(iﬁtt}if;’ngsgfwg[j::f?(;(s)ttv?/ak;]e St SI? r\'/eynD/l\gll_tal?/g\)/gtg I\_;\ap 16h1 ’ slctali'1 .75/?<0'(t). name: Earth-Scien
44°52'30" \ m‘i | da . i ’ ' AR 3 l Find Vel ek . . classification of Streckeisen (1 976) May also include some granite. Locall medium- to dark‘gray mUSCOVite'biOtitE‘quartZ'feldSpar schist. Schist that B f .. : rec el'Se [ , 10 €ach plutonic rock Its proper name: karth-science
) 69 800000 FEET 1630 631 : 20/ 537 (B1G CHIEF CREEK) 534 ROE 17'30" RIOE 636 INTERIOR—GEOLDG CAL SURVEY. RESTON, ¥IRGINIA— 1986 Open pit mine headwall. ' 2/6). May Sy 8 : 1y . ¢ . . The fault zone is poorly exposed, kinematic indicators were not observed, Reviews, v. 12, p. 1-33.
115°22'30" E ; : 537000m.F 115° 1%’ displays a weak to strong foliation, most of which is probably magmatic. comprises approximately 80 percent of the unit consists of as much as 40 : : . . .
D 2673 IV SE pla : ¢ < ;e N . . and the interpretation of a fault was largely due to the repetition of strata. Todt, M.K., PK Link, L.K. Beal, D. Pearson, and M. McCurry, 2014, Sedimentary
Base Map Credit Field work conducted 2012-2015. A@© Location and letter of samples used for age determination (See Table 1). Foliation orientations typically do not parallel mapped faults or the bound- percent small (<1.mm) b.lome and muscovite in varying proportions an.d 60 Fault relations near the Stibnite stock are also uncertain, but the present provenance of the Upper Cambrian Worm Creek Quartzite, Idaho, using
Base digitally scanned from 24,000-scale USGS film separat i ¢ S8 This geologic map was funded in part b , , . aries of the roof pendants. Locally porphyritic with euhedral potassium percent or more fine-grained quartz and plagioclase in varying proportions. interpretation is that the Cinnabar Peak fault is cut by the stock. If correct, the U-Pb and Lu-Hf isotopic analysis of zircon grains: Geological Society of
ase digitally scanned from 24, LUUb-scale separates, e | & | &8 geologic map : part by Q (oLocation and letter of samples used for chemical analysis (See Table 2, feld [ h as 3 in lensth. U-Pb d inati At some localities, such as at the headwaters of Fern Creek, the rock is ; . ’ ) op Y grains: 8 Y
EF & o d Id ® eldspar crystals as much as 3 cm in length. age determination on
1973. SCALE 1:24.000 SCE S Midas Gold Inc. > dgt YEtEt A o . . fault would be older than the 85.7 + 0.1 Ma age of the intrusion. America Abstracts with Programs, v. 46, no. 5, p. 80.
Shaded elevation from 10 m DEM on ! 05 0 ! & Digital cartography by Jane S. Freed at the Idaho Plate 2). sample from drill core near the Meadow Creek landing field is 91.2 + 2.2 PhY”'UC.SIhIt.e (or. met§-§lltlte? rather than sF:hlst. Smnhgrman (1985) reports White. D.E. 1940, Antimony denosit of a bart of the Yellow Pine district. Valle
o ) 0357 | Ji3.60° _—— MILE ; s Dioi : Ma (Table 1). Age is based on 13 zircon rim analyses by laser-ablation andalusite, fibrolitic sillimanite, and chlorite, along with accessory miner- We tentatively interpret the Cinnabar Peak fault to be an overturned thrust L ' y.oep P : ' Y
Topography by photogrammetric methods from aerial S o & Geological Survey’s Digital Mapping Lab. & ; on rfim anay Y fase . ; ; ; ; : : Y P County, Idaho: U.S. Geological Survey Bulletin 922-1, 279 p.
photographs taken 1964 and 1972. Field checked 1973. o . = — = — = = 7000FEET S | S| & Technical review by Niki E. Wintzer, Stephen E. Box ICP-MS methods at Washington State University (Richard Gaschnig, written als tourmaline, zircon, sphene, apatite, graphite, magnetite, and pyrite. fault, folded by the Garnet Creek syncline (see cross-section E-E'). If correct, Yonkee W.A., C.D. Dehler, PK. Link, E.A. Balgord, J.A. Keeley, D.S. Hayes
Projection: Idaho coordinate system, west zone (Transverse ° Renee L. Breedlovestrout, Dennis Feeney, DESCRIPTION OF MAP UNITS commun., 2011). Gillerman and others (2014) report a similar age of ~89 Ggmet-bgarmg schist is reported fron".l 610m (2000.ft) south of the Hermes thrust motion was originally to the southwest, and represented a hanging ML Weli/s C M Fannirlwg : a-nd S I:A .Jo.hnston 2'01'4 .Tecton(;-str.at-igraphic/
Meicator) Erssen Americ)e/m A ud e e eI OMETER Virginia S. Gillerman, and Michael E. Ratchford. Ma from “quartz monzonite” collected from a drill hole north of the Yellow mine (Smitherman, 1985). Quartzite is medium grained to coarsely recrys- wall flat on footwall flat. An alternative, less-favored interpretation is that fram K of 1 T bri ’ ’ I i
' ' etic : $ < $ Lo ine pi ' i llized and moderately sorted and rounded. It contains quartz and musco- i ; ramework of Neoproterozoic to Cambrian strata, west-central U.S.:
10,000-foot grid ticks based on Idaho coordinate system, west 2014 Magnetic North ! 05 0 ! N I Editorial review by Alyson R. Kral. Pine pit (U-Pb zircon LA-ICP-MS analysis). ta ] Y : q the Cinnabar Peak fault is a late-stage normal fault that post-dates the Protracted rifting. elaciation. and evolution of the North American Cordille-
Zone 8 yeem Declination at Center of Map Contour interval 80 feet EC IR I M on 2132017 in the followi it descripti d later di ion of vite and in one sample 3 percent plagioclase. Locally dark gray due to Garnet Creek syncline. ar %;8 : »ar
1000.m e . e - N PDF (Aot Reader apbversuon d | . tE the to. ong ufnlt .escrlatlo.ns anI at?r t lscusts.lton (Z stfructllj(re v.\ie usg recrystallization, silicification, or intergranular graphite especially on upper ran margin: Earth-Science Reviews, v. 136, p. 59-95.
-meter Universal Transverse Mercator grid ticks, zone 11. crobat Reader) map may be viewed online at e metric system for sizes of mineral or clast constituents of rock units an . . : .
Declination from NOAA National Geophysical Data Cent QUADRANGLE LOCATION  ADJOINING QUADRANGLES P W\Z\//W iC\i/E;h\(/)Vgeologly org also for stll—scaIe features of outcrops. Unit thickness and distance are CHALLIS VOLCANIC GROUP Fern Creek. Thickness is approximately 130 m (425 0) but lower contact is
eclination fro ational Geophysical Data Center. : OTs Lo 4t p GP - V| N } assimilated by intrusives. Lund (2004) variously assigned this unit to the SUGAR MOUNTAIN FAULT
The IGS does not guarantee this map or digital data to be d'Sted n dOt melt%rs ag ?ﬁt (m t.)' branr(;snze E ai;; lcatlonho ur;corljso - Sunnyside tuff (Eocene)—Light tan to medium reddish orange-brown, crystal- Neoproterozoic Moores Station and Plummer Point formations at different
free of errors nor assume liability for interpretations made 13237 alnt consol Iite sel 'm?ff“o;s ased.ontt :euczntwort Slcf e (Lane, rich, moderately to densely welded rhyolitic ash to lapilli tuff. Phenocrysts localities. We too assign a Neoproterozoic age, based on stratigraphic The Sugar Mountain fault strikes northwest and dips steeply to the north-
from this map or digital data, or decisions based thereon. )'I'n rgsnvle roc fs aredc la55| 1€ accorlklnlg fold Tmen; al ure u?mg as much as 5 mm in size of quartz (commonly partially resorbed), sanidine, position and similarity of detrital zircon ages (sample K, Table 1) to regional east, though it is locally folded. The fault separates overturned lower quartz-
?}grma 'Zte va UZﬁo mo (gtqulirt'z (Q)’1 372)‘\/6' spar ( )/En P a[gloc.f;.asg and rare biotite and hornblende that comprise from 20 percent to 40 strata of this age as discussed in the following section. ite (€lg) and upper calc-silicate (O€ucs) from overturned Edwardsburg
b (t)ntal elrI?aIr'y lagram o rec E'Sef‘/ oo o .ct.anlc roc sd{are Ctaslsblés percent of the rock are set in a pervasively altered aphanitic groundmass. a0 . . . _ . Formation (Ze) and the marble of Moores Station (Zmsm). Both the
y tofa ada.ls ve:_su[\s/‘ °! 1ca1 gsimlca composthion according 1o The unit is made up of multiple cooling units. Some beds contain flattened Quartzite of .P"Of'le Creek' (Neopr(')tero'zmc)—Medlum gray, medium- to Edwardsburg Formation and upper calc-silicate units are discontinuous
recommendations (LeMaitre, ). pumice as much as 15 mm in length. Lithic fragments of volcanics and coarse—gramgd feldspathic qgartznte with feldspar content as much as 20 along the fault, though the fault appears to be roughly bedding parallel. The
5 quartzite as much as 1 cm in size are present at some intervals. The unit is percent. Plagioclase feldspar is in excess of potassium feldspar and some of fault zone is characterized by abundant breccia and fracturing, and locally
SEDIMENTARY DEPOSITS ubiquitously iron stained and weathers to a coarse soil. the feldspar is interstitial or in veinlets, indicating a secondary origin. is intruded by Tertiary dikes. Iron staining is common along the fault. We
B i chvolite (E \ Light tan b aohvii derately to densel Eejdeg orlgcentl'r]?etertscale }N'tg' ptl'etlna.r %rqsstlat;m(;watlogs an(il'rarf gradeld tentatively interpret the Sugar Mountain fault to be an overturned thrust
) . ) ) . r uff rhyolite (Eocene)—Light tan to gray, nearly aphyric, moderately to densely eds. Contains millimeter-scale biotite-rich interbeds and centimeter-scale fault folded by the Tamarack Creek anticline. Like the Cinnabar Peak fault
. . . . . . . . m J— I . . . . . P . . N 4
Table 1. U-Pb zircon ages for igneous rocks and detrital zircons in the Stibnite quadrangle and Profile Creek area. )5 Made grour:jd (Re.(;entl) Mll?etdl;mﬁs, ]Ealrl]lngss pllﬁS,Fanlfl dflstt:;:rbgdlglaaallz.and welded rhyolitic ash tuff. Rare phenocrysts are as much as 2 mm in size of granule beds. Amphibolite sills present locally. Minimum thickness is we interpret thrust motion to have originally been to the southwest, and to ACKNOWLEDGMENTS
stream deposits along East Fork of the south Fork of the Salmon Kiver, quartz (commonly partially resorbed), feldspar, and altered biotite. Pheno- approximately 500 m (1640 ft); base is not exposed. Lund (2004) assigned hangi 0l f il fl on of th
Meadow Creek, and upper Cinnabar Creek. Not shown in upland areas : - ; ; ; ; ; ; represent a hanging wall flat on a footwall flat. Some attenuation of the
i ! / PP - INOL ST P : crysts comprise less than 10 percent of the rock. The aphanitic groundmass this unit to the Gunsight Formation of the Mesoproterozoic age Lemhi ; il : ; I,
Map  Sample UTM UT™M Unit Consists of cobble. pebble boulder. sand. and silt-sized material. Many of ) ->> 1 i : ! ! | Edwardsburg Formation and the upper calc-silicate units during folding is ) ]
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240-243 ft down hole leucogranite (alaskite) age; 2649, 1466, and 1440 Ma cores 25 A A |_12DS16 Middle : P . ' containing small porcelain-like spherical masses with concentric layers, Ridge-Sugar Mountain roof pendants, are offset by the Meadow Creek fault. Gold. Austin Zinsser, Daniella Anguita, and Brian Hardell, also of Midas
T ——— Ty —— Y Sp—r sy 3 quartzite Clasts are rounded and locally show crude stratification and sorting. . . e . . . . -
C  10RL887  Reedlewis 449272  -1153182 632646 4976227 N rim, Stibnite pit Kgds  Granodiorite of the Stibnite stock ~ Fine-grained muscovite-biotite granite ~ Rich Gaschnig #1701 A 2e gave 88,947 2.0 age; g — and rare, thin (<50 cm) layers of pumice or lithic-rich tuff. Dark, flattened Up-on-the-west and right-lateral motion on the Meadow Creek fault Gold, were extremely forthcoming and very helpful in providing data and
D  12DS24  DavidStewart 449727  -1153118 633045 4981292 Sugar Mountain €lg  Lower quartzite Very coarse-grained quartzite Darin Schwartz principal mode at ca. 1760-1800 Ma a £ 120538 . | -Qls""| Landslide deposits (Holocene)—Silt- to boulder-sized debris; subangular to pgrr'lice’ as mych as 6 mm in length is present in some layers. Weathers tp indicates the Missouri Ridge-Sugar Mountain roof pendant exposes a in. di§cussing th.e.myria.d stratigraphic and structur'al possibil.ities for the
E 12DS33  DavidStewart 449633  -1153056 633556 4980258  SE of Sugar Mtn O€mmq  Quartzite within middle marble  Medium-grained quartzite Darin Schwartz  numerous 500 Ma, 1630-1800, and 2350-2800 Ma grains .% ) AW ~ L 14512 | male marne - angular and poorly sorted. Formed by slope failure and characterized by distinctive thin (2-4 mm) plates that form abundant float; forms poor soil deeper crustal section than the Stibnite roof pendant. Assuming both the Stibnite area. Niki E. Wintzer and Stephen E. Box kindly provided helpful
F 10RL88S  Reedlewis 449306  -1153218 632354 4976599 West End Pit €lg  Lower quartzite Coarse-grained quartzite Vince lsakson  principal mode at ca. 1760-1800 Ma ° hummocky surface and fan-shaped plan view. with little vegetation. fSUgI?r mousntaln i:d Cthnafk)arltPeak f{iU“SI aLe overturnetd fglded t:lrusf technical reviews.
o o ' . . ) . . . . ) ) aults, the Sugar Mountain fault may simply be a separate, deeper leve
G QpC Austin Zinsser ~ 44.9255 -115.3223 632323 4976033 W of Stibnite pit €Zgpc  Quartz pebble conglomerate Quartz pebble conglomerate Vince Isakson ~ numerous 1000-1250 Ma, 1350-1500, and 2550 Ma grains A A A "_:‘ 122';81398 Lower - Qaf- - Alluvial fan depOSItS (Holocene)—Pebbles, cobbles, sand, and silt dep05|ted Tdg Dlm(.E and q.u.‘:!rter tuff (Eocene)—M.u.ltlple COOI.IF.Ig units of densely weldgd, thrust fault relative to the Cinnabar Peak fault. Alternatively, they could be
H  12DS19  David Stewart  44.9271 -115.2998 634098 4976246 NW of Fern Mine €lqg  Lower quartzite Very coarse-grained quartzite Darin Schwartz  principal mode at ca. 1720-1840 Ma 05 | D 12D524 quartzite — near the mouth of streams where the gradient decreases. Clasts are lithic lapilli to ash flow tuff of dacitic composition. Green flattened pumice considered the same fault and the Sugar Mountain fault may be linked to
I 12DS16  David Stewart 449233  -115.2992 634154 4975825  NW of Fern Mine O€mq  Middle quartzite Fine-grained quartzite Darin Schwartz  principal mode at ca. 1680-1800 Ma; a few 500 Ma grains ' " rounded; deposits locally stratified. clasts ’fhe size of dimes and quarters, present Ioc.ally, are diagnostic. More the Cinnabar Peak fault by a lateral ramp, present along the dismembered
J 12DS14  DavidStewart 449203 1153007 634043 4975489 NW of Fern Mine Ouq  Upper quartzite Coarse-grained quartzite Darin Schwartz  principal mode at ca. 1800-1840 Ma }\A A h G QpPC _conglomerate TR . ) . extensively exposed northeast of the map area in th? Big Creek.dralnage stratigraphic zone north of Sugar Creek. This lateral ramp would have to
R LAY AN K 14RL011a | ~ Quertzteand | Qg | Glacial deposits (Pleistocene)—Unsorted to poorly sorted cobbles, gravel, (Stewart and others, 2013) and to the south along Indian Creek (Fisher and have b ivated by the Meadow Creek faul dth fsuch
K 14RL0T1a  Reedlewis 449303  -115.2947 634493 4976610  NEof Cinnabar Peak Zgs  Quartzite and schist Medium-grained quartzite Vincelsakson  numerous 1000-1250 Ma grains _/I\A]\—J‘ﬂ U VWL ARA A —TORLE% | g aiot boulders, and sand deposited as lateral, ground, and end moraines. others, 1992) ave been reactivated by the Meadow Creek fault, and the presence of suc
L 14DS12 David Stewart ~ 44.9931 -115.3708 628347 4983463 Missouri Ridge O€mmq  Quartzite of middle marble Calc-silicate quartzite Vince Isakson numerous 500 Ma, and 1700-1800 Ma grains B0 @ B P B N NN NN W W W W PofileCek Includ h ial in the | | P S ial has b ! ' a lateral ramp may haye mdulced the transtensional bend in the Meadow
8 88 8 3 8 3 &8 88 & 8 8 38 8 & & 3 ncludes outwash material in the fower efevations. Some material has been . . Creek fault. However, if the Cinnabar Creek and Sugar Mountain faults are
~ I0RL893  Reedlewis  44.9751  -1154197 624532 4983463 Profile Creek (W of map) Zgp  Quartzite of Profile Creek Feldspathic quartzite Vince lsakson  numerous 1050-1200 Ma and 1450 Ma grains S & & &6 © & & © & & & © & & © re-worked by streams. Lateral moraine deposits extend as much as 125 m Sedimentary rocks of dime and quarter tuff (Eocene)—Boulders and cobbles both normal faults (i o Smitherman. 1 985), both may be the same structure
of dacitic volcanic rock and biotite granodiorite. Possibly a lahar deposit. X . P ’
*NAD 27 Age (Ma) (410 ft) above valley floor. & Y P with the Sugar Mountain fault representing the structure at a deeper level.
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Figure 2. Regional geology of the Stibnite and Big Creek area.

REGIONAL VOLCANIC STRATIGRAPHY
AND STRUCTURE

The Stibnite quadrangle is a small piece of the stratigraphically enigmatic
and structurally cryptic area that is central Idaho. Figure 2 shows the
surrounding area where regional structures and trends illuminate what we
find at Stibnite, while at the same time findings from detailed work at
Stibnite encourage speculation as to possible connections with what is
found outside the confines of the quadrangle. The following discussion is
based on work by Stewart and others (2013), Lewis and others (2012),
Fisher and others (1992), Lund (2004), and our reconnaissance efforts.

THUNDER MOUNTAIN CALDERA COMPLEX

While the Thunder Mountain area east of the Stibnite quadrangle clearly
contains collapse features such as normal faults and megabreccia, the
Eocene volcanic field shown in Figure 2 is extremely large, too large to be
a single caldera. It is perhaps for this reason that Fisher and others (1992)
referred to the area as the “Thunder Mountain cauldron.” In this study we
term the area a “caldera complex” and propose a possible sequence of
events to produce the extensive and dominantly fault-bounded volcanic
field that we see at present.

Previous mapping by Fisher and others (1992) has established that at least
four of the ash-flow deposits associated with the Thunder Mountain vents
were produced by large-volume eruptive events. They also assigned
informal names to these four units. The oldest is the dime and quarter tuff
sequence (Tdq), followed by the buff rhyolite (Tbr), the lower Sunnyside tuff
(Tssl), and finally the upper Sunnyside tuff (Tssu). While it is difficult to
establish with precision where the collapse boundaries following the four
eruptive events might have been, this regional map presents a first attempt
at postulating outlines for the linked calderas that may have produced the
present caldera complex. These outlines are based primarily on where each
ash-flow deposit is preserved and, in the case of the upper Sunnyside tuff,
the presence of collapse-associated megabreccia (Tmbx). Following the
four eruptions, each forming its respective caldera, there was a fifth
collapse event, the Big Creek graben collapse. This may have taken place
soon after the latest caldera collapse, or over an extended period after
volcanic activity ended.

The faults bounding the Big Creek graben extend into the Tertiary intrusive
rocks (Ti) to the northeast and into Cretaceous batholith rocks to the south-
west (Ki). Southwest of the upper Sunnyside (Tssu) caldera the graben has
been down-dropped less and exposes a deeper crustal section containing
dime and quarter tuff (Tdg) and equivalent Tertiary intermediate intrusive
rocks in which are exposed tabular, north-northeast striking intrusive bodies
that comprise the Pistol Creek dike swarm (Tdu). This indicates that the
Pistol Creek dike swarm either post-dates the dime and quarter tuff and
pre-dates the upper Sunnyside tuff, or, less likely, that the intrusive event is
younger than the upper Sunnyside tuff but the dikes died at depth and did
not penetrate the younger, higher level volcanics.

The faults that bound the caldera complex are not uniform in nature,
reflecting the compositionally heterogeneous and structurally compro-
mised crustal block in which the magma chambers that fed the Tertiary
pyroclastic eruptions developed. Some segments of the caldera-bounding
fault system are characterized by large (10 m) blocks of collapse debris such
as those found in the Stibnite quadrangle north of Sugar Creek. Portions of
the faults bounding the caldera complex have been intruded by mafic
Eocene bodies north of Cane Creek (Plate 1), or are marked by abundant
breccias and iron staining as is found west of Murphy Peak and south of the
Pinnacles (Fig. 2). Local exposures of sediments rest unconformably on Tdg
and contain internal angular unconformities, indicating that subsidence
was a protracted process, at least during formation of the Tdq caldera. On
the east edge of the Stibnite map a block of biotite granodiorite (Ki on Fig.
2) 1 km across lies entirely surrounded by volcanics, with faults on its
western and eastern margins; observations did not establish whether the
block is rooted or if it is an extremely large slide block.

POSSIBLE EXTENSIONS OF
STIBNITE QUADRANGLE FAULTS

The Salt Creek fault was traced by the authors southwest up Salt Creek and
off the quadrangle, where it offsets batholithic rocks. The Salt Creek fault
also likely continues to the northeast into the dime and quarter caldera near
the confluence of Bum Creek with Tamarack Creek, based on linear north-
northeast striking creeks and alignment of saddles. It does not appear to
significantly displace the caldera-bounding fault, suggesting that
post-Challis slip was insignificant.

In the Stibnite quadrangle the Meadow Creek-West End fault zone,
predominantly a right-lateral strike-slip structure, offsets the trace of the
Cinnabar Ridge fault and the Sugar Mountain fault by some 3.5 km (2.2 mi).
This is assuming that the Cinnabar Ridge and Sugar Mountain are the same
fault (see Structure section on Plate 1). In the Big Creek quadrangle 20 km
(12 mi) to the north the Hogback fault, also a right-lateral strike-slip fault,
displaces Neoproterozoic metasedimentary rocks there by approximately 4
km (2.5 mi) (Lewis and others, 2012). This raises the possibility that these
two faults are the same. The Hogback fault has been traced with confidence
by the authors southward to the northern edge of the dime and quarter
caldera (Fig. 2). Recent mapping by the authors suggests that it may
continue into the Eocene volcanic deposits as far as the ridge west of
Cougar Peak in the central part of the dime and quarter caldera and on to
near the confluence of Tamarack and Bum Creeks after which it may trend
south-southeast and then southward, defining the southern edge of the
Thunder Mountain caldera complex as far as the saddle east of Sugar Moun-
tain (Plate 1). Expression of the fault zone within the volcanics does not
demonstrate post-Challis strike-slip movement but is indicated by abundant
iron staining, brecciation, and by kilometers-long dikes that cut the volca-
nics and which are up to 50 m in width.

The northward extension of the Meadow Creek fault is not directly aligned
with the most southward known extension of the Hogback fault. North of its
intersection with the fault that bounds the caldera complex there is no
expression of the Meadow Creek fault within the volcanics. Presumably the
fault trace turns northwesterly and provided the zone of weakness along
which the segment of the caldera complex bounding fault southeast of
Sugar Mountain activated following eruption of the buff rhyolite (Thr).
Alternatively, if the Meadow Creek fault and the Hogback fault are not
directly connected they may be en echelon right-lateral strike-slip faults.
Regardless of their exact relationship, the Meadow Creek fault and the
Hogback fault are segments of a deep-seated north-trending system of faults
that accommodated largely right-lateral strike-slip motion. The short
eastward jog that the Meadow Creek fault takes along the caldera complex
bounding fault may be due to strain refraction as the stress generated by the
deep, north-south fault zone intersected and interacted with the northwest-
striking folded strata of the roof pendant.

Table 2. Major oxide and trace element chemistry of samples collected in the Stibnite quadrangle.

All analyses by X-ray fluorescence methods.

analyzed by Washington State University (WSU) GeoAnalytical Laboratory, Pullman, Washington.
*Franklin and Marshall reports total iron as Fe,O,.
HWSU reports total iron as FeO.

Samples 12RL154b and 14RLO15 analyzed by Stanley Mertzman at Franklin and Marshall X-Ray Laboratory, Lancaster, Pennsylvania; remainder of samples

Major elements in weight percent Trace elements in parts per million
Map Sample Map
letter number Latitude* Longitude* Lithology Unit name unit S0, TiO, AlLO; Fe,0,' FeO™ MnO MgO CaO Na,0 K,O P,O; Sum LOI |Ni Cr Sc V Ba Rb St Zr Y Nb Ga Cu Zn Pb La Ce Th Nd U Co
M 12DS42  44.8955  -115.3080 hb diorite Granodiorite podinKgd | 59.13  1.127 17.45 555 0103 3.67 543 339 225 0222 9831 9 11 13 146 897 66 815 353 17 235 20 4 81 5 22 46 6 23 2
N 12RL154b 44.8890  -115.2894 bt granodiorite Granodiorite Kgd 69.33 047 1578  2.81 0.060 071 250 400 3.67 0360 99.69 052 | 8 11 3 37 1012 1492 527 268 223 51.6 272 13 52 16 55 121 28.6 47 1
O  12D$43  44.8957  -115.3128  2-mica granite Granite Kg 73.05 0.040 1458 0.91 0366 006 086 3.82 4.65 0.095 98.42 0 3 4 6 402 144 200 124 65 41.1 16 1 3 17 20 34 12 15 10
P 12DS44  44.8967 -115.3169 2-mica granite Granite Kg 7219 0176 1432 148 0060 029 1.8 3.87 413 0.081 97.80 0 5 3 13 640 141 277 126 27 399 18 O 30 17 43 79 19 28 4
Q  12ES016 44.8933  -115.2713  2-mica granite Granite Kg 7391 0.123  14.83 0.59 0073 0.2 043 320 478 0136 9820 0 5 5 8 524 144 187 83 27 472 20 1 1 16 26 42 11 16 3
R 14RLOT5 44.9272  -115.3198 mu-bt granodiorite  Stibnite stock Kgds 71.66 015 1634  1.37 0.060 041 173 446 3.1 0210 9950 095 |12 28 1 14 655 1334 538 150 11.5 289 297 8 33 2 32 59 66 05 <1
S 12DS46  44.9088  -115.2628 dacite Int. and mafic intrusives  Timi 63.07 0715 15.43 472 0063 211 425 3.6 330 0229 97.04 7 68 14 96 1086 105 476 219 27 165 22 14 71 17 58 91 16 47 3
T 12ES014  44.8824  -115.2573  dacite Int. and mafic intrusives  Timi 62.58 0.682 17.24 3.89 0052 170 2.68 410 292 0220 96.06 11 59 10 68 1259 89 708 205 17 148 23 6 69 18 40 73 12 33 3
*NAD 27
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