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113952'30" EXPLANATION STUDIES RELATED TO WILDERNESS ASSESSMENT OF The Senate mine region (area 2) and the Banner
AREAS HAVING MINERAL RESOURCE POTENTIAL-- Areas having potential for resources in MINERAL RESOURCE POTENTIAL mine region (area 4) contain sulfide-bearing rock that
Boundaries are approximate. miscellaneous settings The Wilderness Act (Public Law 88-577, September has relatively low concentrations of lead, zinc, and
Boundaries dashed where covered by 3, 1964) and related acts require the U.S. Geological Mineral resource potential, as used in this silver. Area 2, near the Senate mine, has a low
younger deposits or where extent of I Low potential Survey and the U.S. Bureau of Mines to survey certain report, is a geologic evaluation of the potential for potential for the occurrence of lead, zinc, and silver
area inferred. Numbers correspond to areas on Federal lands to determine their mineral occurrences of metallic and energy resources that is resources in low-grade deposits. Production records
area numbers in table & 5@4 MINE--Some lode mines are shown in till resource potential. Results must be made available to based on criteria developed from geological, from the U.S. Bureau of Mines indicate that about
where till is thin, or where patches the public and be submitted to the President and the gebphyBicdal, aeechenbonl, mW uine apd peospeet 1.2 oz of silver per tom of ore was recovered from the
3N \ NGt B k) 4 ) S e _ il 7K 32'30" . 113°30 Areas having potential for resources in of bedrock are exposed in areas mostly Congress. This report presents the results of a investigations. A mineral resource is defined as "a Banner mine (area 4). This area has a high potential
46°15' p=-s NS ST AT P R T 5 e NI / T, TN N ———— T R T R X T ‘ e T e N ~—F ey ST X F —F T &N - ]46°15' mesothermal veins and replacement covered by till. Mine numbers wineral survey of the Sapphire Wilderness Study Area concentration of elements in a particular for the occurrence of silver resources in small
‘ - 2 % 2 2890 : B § ; - N \ M~ N NS N S ) WL ¥ , \ s 2 \s Lo A ‘ SN A zones correspond to numbers in table 2 and contiguous roadless areas in the Deerlodge and location * * * in such a form that a ugeﬁble aineral deposits and a low potential for the occurrence of
Bitterroot National Forests, Granite and Ravalli commodity * * * can be extracted from it" (Brobst and lead and zinc resources in small deposits.
High potential X9 PROSPECT--Some lode prospects are shown in Counties, Mont. The Sapphire Wilderness Study Area Pratt, 1973, p. 33‘ Identified resources, as used in Areas 3 (Rainbow prospect) and 5 (Bentz mine)
till where till is thin, or where was established by Public Law 95-150, November 1977, this report, are "specific bodies of mineral-bearing have a low potential for the occurrence of small lead
Moderate potential patches of bedrock are exposed in and contiguous roadless areas (01421) were classified rock whose existence and location are known. Ehey nay and silver resources. At the Rainbow prospect, near
areas mostly covered by till. as further planning areas during the Second Roadless or may not be evaluated as to extent and grade Meyers Creek (area 3), high concentrations of lead and
Low potential Prospect numbers correspond to numbers Area Review and Evaluation (RARE II) by the U.S. (Brobst and Pratt, 1973, p. 3). The criteria by which silver were determined for samples from a quartz
in table 2 Forest Service, January 1979. the study area was evaluated for potential for vein. Samples collected by the U.S. Bureau of Mines
e T Tk e o e Fros che Hente mine (area ) contai 32 much s 117 o
TR -200 WRESUSL e AR N T O QS MINE%ﬁﬁkéﬁ?ﬁng¥§;é:z£?§TIAL ththercorsnot resourcesgoccur are consideredeto have b GICEE per whR,. Boceiee concentrations_of lgad e
Contour interval in gammas; contour silver are relatively low, because sulfide-bearing
\ High potential ‘(;:L testuals Selkoliod to shsk generalized some potential, however low, for the occurrence of veins are small and may be discontinuous, and because
=INR magnetic anomalies. Hachures point Some areas in the Sapphire Wildermess Study Area resources. A summary of the evaluation and rating lead- and silver-bearing veins have not been located
) Moderate potential toward lower intensity and contiguous roadless areas, Granite and Ravalli assigned to parts of the study area is given in elsewhere, these areas have a low potential for the
Counties, Mont., hereafter referred to as the "study table 4. occurrence of lead and silver resources in small
Low potential ..2()4}:1 COMPLETE BOUGUER GRAVITY ANOMALY area," contain identified mineral resources and have a deposits.
’ NT = high potential for the occurrence of base- and Many anomalously high concentrations of lead
Areas having potential for resources of !<r (ib) . ggll?ii?srcogzzﬁzr::tgszii ioward precious-metal resources in small deposits that POSSIBLLITY OF PORPHYRY-COPEER AND TIN-GRETSEN zinc, orysilver occuz elgewhere in the study area:
rare~earth and related elements in . lower intensity contain gold, silver, copper, lead, zinc, and DEPOSTTS IN THE SAPPHIRE BATHOLITH Area 17 contains low, but anomalous, concentrations of
plutonic rocks molybdenum. Most areas of high potential are in the lead. Area 19 contains low, but anomalous, amounts of
" e southern part of the Sapphire batholith in the Some gegloglcal, geochemical, and geophysical zinc. Areas 8, 11, 12, 14, 15, and 18 contain low,
Ty L3 Low potential Frogpond Basin region, where granodiorite is in characteristics of the Sapphire batholith are similar but anomalous, concentrations of silver. All of these
e contact with metasedimentary rocks of the middle and t:e;::iedgssggi:tid :itzlgzzﬁhyryzg°pperda“ghtin‘ areas have low potential for the occurrence of lead,
o no ere (Cox and others
(Note: The following correlation, Egzefuletmiifzisrozgé K:gi“;ii::d ;ﬁ:o::c:ieoEgur at %9825 Reedf 1982), but the Sapphire batholith laéks :inc,ior Bllver respipers iarngle KRS pARs
description of map units, and list of ; P g i - critical characteristics that would suggest th e
svaiols ave For Ehe gaologic B Cabin and O'Brien prospects. Recorded mineral 88 e
12'30" ¢ 12'30" i 7 BeOZOpic base production in the study area is 1,103 oz of gold, occurrence of either type of deposit near the present Potential for the occurrence of resources of
shosn do graye) 4,352 oz of silver, 2,409 1b of copper, 83,715 1b of surface (see pamphlet). . miscellaneous commodity elements
lead, and 22,397 1b of zinc. Other areas adjacent to Despite superficial similarities to porphyry-
CORRELATION OF MAP UNITS the study area have either a high or moderate copper deposit models, the Sapphire batholith lacks Miscellaneous commodities, such as molybdenum,
potential for the occurrence of base- and precious- key features of alteration commonly associated with tungsten, tin, thorium, titanium, cadmium, scandium,
Qal Holocene metal resources in small deposits; the Banner and porphyry-copper systems, such as abundant quartz veins and rare-earth elements, have been detected in several
Qe QU AT AR Senate mines occur in these areas. and pyrite, as well as propylitic, argillic, phyllic, arts of the study area.
Qt]QO Fledlstacene P N or potassic alteration (Cox and others, 1982, p. 27- P )
y vein occurrences are areas - Molybdenum occurs in area 5, at the Bentz mine,
UNCONFORMITY having potential for zgold placers derived from 32). Mulriple intruslve phiases and brecela pipes hy lybdenite 1 f
h 2 : associated with some porphyry-copper deposits (Cox and ° ?re molsbdenire ds & majer compenent = SRihe guavhe
mineralized veins. One area in Frogpound Basin others, 19825 p. 28) are also abseat from the Sapphire veins. Sampling by the U.S. Bureau of Mines shows
UNCONFORMITY contains an identified resource of gold in a low-grade batholith éimilarl key features of a tin- regp 0.1-0.23 percent molybdenum. Area 5 has a high
; . ' . placer. Most other areas having potential for gold 3 I Y 8 ash potential for the occurrence of molybdenum resources
Intrusive Rocks Intrusive Rocks Dikes, Sills, and other Intrusive Rocks of A deposit are lacking in the Sapphire batholith: s N .
) 2 : “TERTIARY placers are classified as having high or moderate : N in small, possibly discontinuous, deposits. The
of of plutons Sapphire batholith potential for the occurrence of low-grade gold (1) replacement of granitic rock by quartz, muscovite, Rainbow prospect (area 3) has a low potential for
Moose Creek Daly Creek resources, and most of these areas are in the southern ;Zgizitigthourm?lin:, ii ab;e;s, and albitiiiti?n and occurrenge of molybdenum resources 15 small, low-grade
part of the study area. There is a high potential for (2) charait2ggszicp2rzs:1§2rais szizha:: cigsizgéite deposits. Small but anomalous amounts of molybdenum
TKg |TKrd|TKda Kb | TRqd | TKo Tkbg| TRt | TKp |TK1m|TRgh|TKga Rim < the o;cu;renc; oﬁ a smzll molybdgnu?lresourcehnear the nolybdenite, arschopyrdites beryi, STl te, are’ were detected in areas 9 and 17; both of these areas
CRETACEOQUS east ior effgd Ebe study area. ma ! ar;is t ath lacking; and (3) geochemical data suggest lack of have a low potential for the occurrence of molydenum
Klm KbmlebmgIKbg IKgll KQEW Kgj .I czn;a n su 3 garing veins occ;r ioci dy 1nft e enrichment in fluorime, rubidium, lithium, beryllium, resources in low-grade deposits.
THRUST FAULTS Ehicas shens sty dbial duat) sttt S has woil hotion, cRRlRG S BN L avea:  ates 5, Bence mine; ares 11, Daly Creeks sad
Ym ) ) ) precious metals; these areas algo have potential for kyRdugtion gsRekanicl andip ovtent il IdE) BOERESES area.IS Tabl; Mountain ’Tun sten’ iieialge:e;eazot
. old resources in small, low-grade placers downstream B thete g8 VAT spishonn Sare Mo e o id tiff d at the B ’ i gb . bly i
L ? %rom veins Most of thése smgll m?neralized areas Lavee, o alade povptisty-cappat Spi BIaSpCl=an as:n 1ated Zitﬁ . leg;z Ttne’ dutiiungsien s
Yms Yég] have low t; foderate ? h deposits near the surface in the Sapphire batholith. SEts Bt RaEn) bR Ghg BRovel 1R quatia
% potential for the occurrence of veins. Similarly, tungsten minerals probably occur in
Yms [Ymsq Vil a S0l guall bases and pregloussuctal resouiiced. POTENTIAL FOR THE OCCURRENCE OF GOLD RESOURCES & fuderbeatiig guarta velus Tiatea 1. Ihe squrce
rGrou e The potential for the occurrence of resources of Mesothermal Veins and Replacement Bodies of tungsten in Daly Creek is not known. Areas 5, 11,
Yms, Y?fLI P Belt Supergroup rPROTEROZOIC Y disseminated rare-earth and assoclated elements is and 15 have a low potential for occurrence of tungsten
Y ’ low. In the western part of the study area, Identified gold resources occur in sulfide- resources in small, low-grade veins.
monzogranite and granodiorite contain allanite, bearing quartz veins in several places, and several Rare-earth elements and associated elements such
THRUST FAULTS sphene, and epidote as accessory minerals, and the atess hage s crate and high oot ahial £ as tin and thorium were detected in anomalous amounts
Tsrea | ks contain high concentrations of lanthanum i gl Rl o in area 10 along the west side of the Sapphire
LjiiS_ y roc . o g e q By Pl’ of gold resources. Five mines in the study area have batholith. wh rg llanite 1 PP
Yw Yh zz;;esminyzzieazz’t;azagr:?; izisSZZ:razzocontZiirs FrOdzfed e iriggond gaSin usghamy e mineial ,RDCE Za:PlzISI Cz“t:ii igﬁ?ﬁzni:ceizz:§1UN
) J 1as the greatest potentia r * , .
concentrations of tin and niobium above background depositsgof msderzte or highogr:d: g:z::::ngzlgfi:mu yttrium, and th(?tiuﬁ. Tia and niobium (trace) were
levels, ) present in numerous mines, prospects, and streams in deteFted in sediment from streams that drain allanite-
o e SRS coly o lurssaipes Cnlige Bt fhac ares. Willers oine, the south Vein of the Luis
u u udy area. . = elements in ro m
DESCRIPTION OF MAP UNITS Ybo BONNER QUARTZITE (PROTEROZOIC Y)--Pinkish- 0il, gas, coal, geothermal, and radioactive Ei:i{ngnsefzz.o Tiphre Al R and in stream deposits are at, or slightly above,
QUATERNARY AND TERTIARY DEPOSITS buff, coarse-, medium- and fine-grained, mineral resources are unlikely to occur in the study Atens 8'and b hase Lirhbsstantial ot (Ehe threshold limits. Presumably, concentrations of tin
thickly bedded, masslve-weathering aLeas occurrence of gold resourcgs En small deposits Veins ancie s S ie e EAe) v tuiEsss aatnlce fier detsction,
Qal ALLUVIAL DEPOSITS (HOLOCENE)=-Stream deposits subarkose and quartzite, and minor at EHe Renklv vtosprct (in aves 3) and Ehe Ba;ner but stream transport may have concentrated heavy
of unconsolidated, poorly sorted, argillite INTRODUCTION mine (in area 45 coﬁtain 4. apd the Banner mine minerals that contain tin and niobium enough so these
bouldery sandy gravel Yms MOUNT SHIELDS FORMATION (PROTEROZOIC Y) produeed goll in the astg Tﬁe area around Polat elements are above detection limits in stream
Qs LANDSLIDE AND ROCKSLIDE DEPOSITS (HOLOCENE Yms,, Upper member--Rhythmically interbedded, The Sapphire Wilderness Study Area and contiguous Lookout (aess 1) has g hiéh foteneial forithe deposits. Area 10 has a low potential for the
AND PLEISTOCENE)--Angular rock fragments reddish-black or greenish-black argillite roadless areas, which will be referred to collectively occurrence of gold resources in small deposits; a vein occurrence of low-grade resources of disseminated
in a matrix of weathered rock and soil in and greenish-gray, feldspathic, as the "study area" in this report, straddles the at the Kent mine (in area 7) contains 0.34_1.66 57 of rare-earth and related elements.
drainage of Daly Creek fine-grained quartzite and siltite topographic crest of the Sapphire Mountains and is gold per totls Highly anomalous concentrations of yttrium and
Qt TILL (PLEISTOCENE)=--Poorly sorted, bouldery, Yms,, Middle member--Greenish-gray to about 21 mi east of Hamilton, Mont., and about 24 mi Mred b lw thelSauth Tovk of REck Greek - iamd aves lanthanum were detected in rock samples from area 16,
t] 3
sandy, clayey, and silty gravel whitish-gray arkose, subarkose, and west of Philipsburg, Mont. At the southeast border, 15, near Table Mountain, have a moderate potential for DU e jsantee of tHEsauincles s ot lmown,  Area 10
Qo OUTWASH DEPOSITS (PLEISTOCENE)=--Dominantly quartzite; dominantly medium and fine the 147-sq-mi Sapphire Wilderness Study Area adjoins ehe GRewrvente of gold ;esources in small, low-grade I el e EaR e NocounESaoE T or (FtErinm and
glacial-fluvial deposits that consist of grained; contains minor coarse-grained the Anaconda-Pintler Wilderness. The total relief of veins. Gold is present in sulfide-beariné quartz lanthanum resources.
poorly sorted, bouldery gravel and well- beds the study area is about 4,000 ft. Access to the study velns 1a areds 6 and 15,
sorted sand Yms; Lower member--Thick zones of rhythmically area is by gravel road on the Skalkaho Road (State roat O Ut Ruee il ot Gongdon Peakihastatllow
7'30” Tg ALLUVIAL FAN AND PEDIMENT GRAVEL DEPOSITS interbedded red argillite and Highway 38) and gravel roads along the East Fork of sotentdal R gf S gold’resource i ASSESSMENT OF
(TERTIARY)--Poorly sorted boulders and tan-weathering, silty, fine-grained the Bitterroot River, the Middle Fork of Rock Creek, cmall, lewcirade wielns and poscible replaceneat ENERGY RESOURCE POTENTIAL
gravel in a sandy, clayey, and silty arkose, subarkose, and quartzite that and Ross Fork of Rock Creek. zones’ Gold has alec been detected in streams that
matrix alternates with thick zones of composite drain.area 9. Gold-b Tige stugrgoesde unlikely to consalnienctgy
- . earing veins or breccia zones h il - 1 th i e
beds of tan-weathering, cleanly washed, that may occur above Green Canyon Creek (area 8) and s B G R e TG R i
INTRUSIVE ROCKS! fine-, medium-, and coarse-grained GEOLOGIC SETTING in Dal : and radioactive minerals, based on geologic,
y Creek (area l1) appear to have a low potential
Intrusive rocks of Moose Creek arkose, subarkose, and quartzite for oceurrence of gold resources in small veins of geochemical, and geophysical data collected for this
Ysc MUSCOVITE-BIOTITE-QUARTZ SCHIST (PROTEROZOIC _ The bedrock in the study area is composed W deg° Altho:’l“h = soﬂrces"werz -l study (see pamphlet).
TKg BIOTITE-HORNBLENDE GRANODIORITE (TERTIARY TO Y)--Lepidoblastic, schistose rock in prlmar?ly of Cretaceous plutons of the Sapphire gound e areag 9 a;d 11 ocgurrence of pold slightl The presence of some anomalously high values of
CRETACEOUS)--Slightly porphyritic, which dark-colored bands containing batholith and metamorphosed sedimentary rocks of the simre i e e e n§ ot esis o thorium in the northern part of the Sapphire batholith
medium-grained, hypidiomorphic-granular abundant muscovite and biotite alternate middle and upper Belt Supergroup (Proterozoic Y) e otble sn i cold . cet . 2 = 88 & is not diagnostic evidence for the occurrence of
rocks and associated dikes and sills with light-colored bands containing less (ndiloos off Srieie,, Tets Eetinle ol o Dbl EZ ia ement bod%ZS iozﬁcez zpier im. (aieHSZ?n tai TR R L L POl U e, Thoriun
TKrd RHYODACITE (TERTIARY TO CRETACEOUS)-- mica and more quartz, plagioclase, and the laterally equivalent Helena Formation (middle Belt oni : . 013 ang tﬁeie 12 Zelow ztentEE; :0: apparently is associated with accessory minerals that
Porphytitie, hiElopilicie hypaigesai(?) aicEoeling Supergroup) are the oldest rocks exposed in the study cﬁrre ) id ) e e, P occur in the western part of the batholith, but the
dikes and irveguldy plugs Ysn SNOWSLIP FORMATION (PROTEROZOIC Y)--Red and area, These carbonate-bearing, argillaceous and o ne SOZCIRECSOUECCORUT GEECe concentration of these minerals is genmerally less than
TKda DACITE (TERTIARY TO CRETACEOUS)--Porphyritic, green argillite and argillaceous siltite; quartzitic rocks are metamorphosed to calc-silicate 1 percent.. A reco?naissance survey of main intrusive
hypocrystalline, hyalopilitic minor lenticular beds of cleanly washed, rocks of the hornblende-hornfels facies near contacts Placers bodies, using a scintillometer, showed that most
hypabyssal(?) dike rock medium- and coarse-grained orthoquartzite with the Sapphire batholith where temperature and plutons have abnormally low background
Yw WALLACE FORMATION (PROTEROZOIC Y)-- pressure were the highest. The Snowslip and Mount Identified and potential gold resources in radioactivity. Consequently, the occurrence of
Intrusive rocks of Daly Creek Tan-weathering dolomitic siltite, Shields Formations, the Bonner Quartzite, and the placers occur in several areas, but few areas contain radioactive energy resources is considered unlikely in
dolomitic sandstone, and silty dolomite McNamara Formation overlie the Wallace and Helena prospects for placer gold. The Frogpond Basin region the study area.
TKb BIOTITE~HORNBLENDE GRANODIORITE (TERTIARY TO interbedded with black-weathering Formations in ascending order. These rocks form a (area 1) is the largest of these areas and has the
CRETACEOUS)--Porphyritic, medium-grained, argillite, dark-gray-weathering thick.sequence of quartzite and interbedded argillite greatest potential for the occurrence of gold
hypidiomorphic-granular rocks argillaceous limestone, siliceous and siltite. Argillaceous and silty rocks form schist resources in low-grade deposits or in small zones of
3 YLV 5 V= - =52 i ¥ ! = p 1 TKqd HORNBLENDE-BIOTITE QUARTZ DIORITE (TERTIARY siltite, and siliceous quartzite of the hornblende-hornfels facies near contacts with moderate grade. Lutz Creek, tributaries to Moose
\ }gﬁﬂy “'@ﬁ%,‘,' P < o e ~ =N / | TO CRETACEOUS)=--Porphyritic, Yh HELENA FORMATION (PROTEROZOIC Y)--Alternating the Sapphire batholith. Quartzite is metamorphosed to Creek, and small streams in Frogpond Basin contain
“%\’1’*N/' 5 W o - ‘ S S 3 / " medium-grained, hypidiomorphic-granular thin beds of limy, black argillite; tan, metaquartzite. Most of the metamorphism is directly gold. Lutz Creek, near prospect 17, has a high
. S limy siltite; and argillaceous or silty, related to intrusion of the Sapphire batholith, which potential for the occurrence of gold resources in low- REFERENCES CITED
TKo OLIGOCLASITE (TERTIARY TO CRETACEOQUS)-- dark-gray limestone produced contact metamorphism in the Belt rocks. In grade placers. Visible gold occurs in Moose and Cuba
Medium-grained, equigranular, the southern part of the mapped area the Idaho Creeks and in an unnamed tributary north of Cuba Banister, D. P., Close, T. J., McCulloch, R. B.,
hypidiomorphic-granular dike rocks CONTACT--Long dashed where approximately batholith produced a prominent metamorphic aureole of Creek; deposits in these streams are assigned a Mayerle, R. T., and Shoop, S., 198?, Mineral
Itiaeds shopkeiishoteiereReovaneaniy mignatite in the Belt rocks. : moderate potential for the occurrence of gold lnvestigations of the Sapphire RARE Il Area
e yoEer e PO o Sl Vo L e Nanseias U, Butga of. Minea MLA-Opeaspile
. u e o rogpon asin, yielded go rom a : 3. =
TKbg BIOTITE GRANODIORITE PLUTON (TERTIARY TO LU u 1 GRADATIONAL CONTACT--Long dashed where batholith is an epizonal complex of six comagmatic panned-concentrate sample. Although an %solated high Report 74-83, 35 p.
CRETACEOUS)~-Porphyritic, medium-grained, approximately located; short dashed monzogranite and granodiorite rocks that we?e intruded concentration such as this is not significant by Brobst, D. A., and Pratt, W. P., 1973, Introduction,
hypidiomorphic-granular rocks where covered by younger deposits. by late-stage leucoyonzogranite and porphyritic itself, gold may have been transported with till from in Brobst, D. A., and Pratt, W. P., eds., United
. Contact {s commonly gradational over a micromonzogranite dikes, sills, and pods. Contacts Frogpond Basin into this tributary to Copper Creek; States mineral resources: U.S. Geological Survey
TKt TONALITE PLUTON (TERTIARY TO CRETACEOQUS)-- distance of 20-200 £t among the six comagmatic intrusive bodies are commonly this tributary has a low potential for the occurrence Professional Paper 820, p. 1-8.
Slightly porphyritic, medium-grained, gradational. The major bodies have potassium-argon of gold resources in placers. Campbell, W. L., Hopkins, R. T., Lee, G. K., and
hypidiomorphic-granular rocks FAULT--Short dashed where covered by radiometric ages of about 73 m.y. (Wallace and Meyers Creek (area 3) has a moderate potential Antweiler, J. C., 1983, Analytical results and
TKp PEGMATITE DIKES (TERTIARY TO CRETACEQUS)-- ) el o Balilanal bar on others, 1982). The outer rim of the batholith is for occurrence of gold resources in small and sample locality map for 340 rock, 322 stream-—
Coarse-grained, hypidiomorphic-granular gown%hrownpside : mainly a porphyritic, siliceous, peraluminous possibly low-grade placers near the Rainbow prospect sediment and soil, and 263 panned concentrate
dike rocks hornblende-biotite granodiorite and monzogranite, and a low potential for the occurrence of a gold samples from the Sapphire Wildernmess Study Area,
TK1lm LEUCOMONZOGRANITE DIKES (TERTIARY TO N, W W THRUST FAULT--Long dashed where whereas the inner core of 14 sq mi is mainly a resource in small, low-grade deposits in lower Meyers Granite and Ravalli Counties, Montana: U.S.
CRETACEOQUS )=-Fine- to medium-grained, e glocated' Shortiiagshed siliceous, peraluminous, porphyritic muscovite-biotite Creek. The source of the gold appears to be veins of Geological Survey Open-File Report 83-196, 74 p.
hypidiomorphic-granular dike rocks zzh SR sazteeth whére ] monzogranite and granodiorite. Quartz veins and late- the Rainbow prospect. Cox, D. R., Chaffee, M. A., and Moss, C. K., 1982, A
TKgh HORNBLENDE GABBRO DIKES (TERTIARY TO "oun e‘; deposite. | Savesath on G Z_r phase dikes, sills, and pods of porphyritic The Middle Fork of Rock Creek (area 2) aund Copper generalized empirical model for porphyry copper
CRETACEOQUS )--Medium—grained, ylatg B * - leucomonzogranite and minor pegmatite represent the Creek (area 12, prospect 36) may have a moderate deposits, in Erickson, R. L., ed., Characteristics
hypidiomorphic~- to P final stage of crystallization of a magma that potential for gold resources in small and possibly of mineral deposit occurgen;giz U.S. geological
allotriomorphic-granular dike rocks "____}_____ ANTICLINE-— contained a small volume of residual liquid. low-grade placers. Both streams yielded gold in Survey Open-File Report 82- 5 P 27=36.
TKga AUGITE GABBRO DIKES AND SILLS (TERTIARY TO iﬁd mﬂ?{iﬁgoﬁriiﬁngi;aﬁiiﬁeé’liﬁire Plutonic rocks of Cretaceous and possibly pEbinel concel tealio i Pt e mab ko il Bl IR0 Grimes, D. J., and Marranzino, A. P., 1968, Direct-
CRETACEQUS )--Fine-grained, subophitic approximately located Tertiary age occur near the south, southwest, and west streams was derived from the area of the Senate mine. current arc and alternating=-current spark emission
dikes and sills boundaries of the study area, where porphyritic Gold occurs in panned concentrates from stream spectrographi? field methods for the
2N N AN . » S Ymden e 21/ (N W Tl o/ N » 9 X4 W72 22 GO = _ , R > XeP N | o g e P - P 2 RN e " <@——{— OVERTURNED ANTICLINE--Showing trace of biotite-hornblende granodiorite, biotite granodiorite, deposits of the South Fork of Rock Creek (area 6); the semiquantitative analyses of geologic materials:
2'30" = : . N N — /T A ‘ g (L AL Y RSN | , / =) N 27 b (e CANZL VAN B AR RS WIPIS /4 QIR 2. Fome ! &) : , Qo T N A7 £ g Yo - Al B NS WSS S 2'30 SARRETEC BATEDTL R axial plane and direction of plunge; and tonalite form discrete, foliated intrusive area has a moderate potential for the occurrence of U.S. Geological Survey Circular 591, 6 p.
3 < o . SN ; f oo Ll ‘ | == VRN, %! ‘ ’ ? 3 * / N : ddshed where apptialianely Iocated, gassens Contaet relitlens subny these rocks Wrie AoS small, low-grade gold resources in stream deposits. Hassemer, J. H., Principal facts and complete Bouguer
lp GHCE T LEUCOMI9ROMONZOGRANITE . Limbs of anticline dip in direction of known; nor are age relations of these intrusive bodies One placer prospect (prospect 10) is present in this 85aV1t% anomaly map for the west half of the Butte
(CRETACEOUS )-~Fine-grained, leucocratic, small arrows to the Sapphire batholith known. Dikes and pods of drainage basin. The source of the gold may be nearby 17 x 27 quadrangle, Montana: U.S. Geological
‘porphyritic q1kes and pods leucomonzogranite, monzogranite, rhyodacite, and veins or Frogpond Basin, from which gold could have Survey Open-File Report 81-949, 39 p.,
Klm LEUCOMONZOGRANITE (CRETACEOUS)--Porphyritic, <——fF——— OVERTURNED SYNCLINE--Showing trace of dacite intrude these granodiorite and tonalite been transported with till. scale 1:250,000.
medium-grained, hypidiomorphic-granular axial plane and direction of plunge; masses. Granodiorite and tonalite appear to have been Green Canyon Creek (area 8) has a low potential Pederson, R. J., 1976, Geology of the upper Rock Creek
rocks dashed where approximately located. intruded at greater depth than was the Sapphire for the occurrence of gold resources in small deposits drainage, Granite Cou?ty, Montana: Butte, Mont~na
Kbmm BIOT:ITE;MUSCOVITEdMONZOGRANITE (CRETACEOUS )~- Limbs of syncline dip in direction of tatholdths for which no grade is determined, hased on a single go'élegﬁ Oi Mi;gl;al Science and Technology,
edium-grained, hypidiomorphic-granular small atcrows An east-west=trending linearsstock inlthe occurrence of gold in a panned concentrate. A vein «D. thesis, P
rocks northwestern part of the Etudy avea h:s 2 Hornbllende= source above Green Canyon Lake could have produced the Reed, B. L., 1982, Tin-greisen m0d313 in Erickson,
Kbmg BIOTé'lr}ia-gEicovahchrngmRIdT*_s (CRETiACEgUS)-- STRIKE AND DIP OF BEDS biotite granodiorite core and a hornblende-quartz gold anomaly, or gold could have been transported from R. L-; egé; Ch%rz;ctz;i-ig;izﬁfsm;n:;aép :ip;ii:
Sty Dofpaytitic, Meciun-gralned, diorite border. The study area includes only the Frogpond Basin with till. GECUCLENEERE o ieo e -
- 30 - . 55-61.
s BIOT?%gigéZEgggg;ETgr?g;é;;cgg;:?-- i, Inclined easternmost part of this Tertiary or Cretaceous stock. Skalkaho Creek (area 9) has a low potential for StenE:?OSE 2%,73395? Miieg;l s e
W 45 The dominant structures in the study area are the occurrence of low-grade gold resources in placers, U Rock Creek Planning Unit. DeersLod
Porphyritic, medium-grained, < Overturned thrust faults of the Sapphire thrust plate (Wallace i Pher Bogs Es 5 4 ge
¢ hypidiomorphic-granular rocks h 982 e 4 based on a sinmgle occurrence of gold in a panned National Forest: Unpublished data on file at U.S.
SR Kg BIOTITE-HORNBLENDE GRANODIORITE 1 o Vertical and wEliess, 1362). TMERt CHERSEIESuTESOLP Genthy concentrate. The upper part of Ross Fork (area 9) has Forest Service Office, Butte, Mont., 49 p.
. \ e 1 (CRETACEOUS)~-Porphyritic o A toward the west and strike north-south. In the a moderate potential for occurrence of gold resources streckelsen, A. Ly, 1973, Classification and
v ?* medium-grained, hypidiomo;phic-granular ® Horizontal NEgLery poPL OF the stugy amen tholh saslCeglgnel S d in small, low-grade placers. A trace of gold in nomenclature recomnended by the IUGS Subcommission
& : ks folded. Thrust faults are older than 73 m.y., based prospect 5, in Ross Fork, may have been derived from on the systematics of igneous rocks: Geotimes,
\)\ 4;74 ng BIOTITE-HORNBLENDE GRANODIORITE 2 P VERTICAL FOLIATION ggtgzgi:;u;iinihziiittzﬁitZEtween the Sapphire sulfide-bearing veins that occur southwest of Congdon Ve 18‘ no. 10’ B 26-30.
Y oS (CRETACEOUS)--Slightly porphyritic, Smshcangle Tanlta of afoelEiERRiL Peak. 1In the lovsr past of Rass F°r}‘: (arga 9)dg°1d 4 U.S. Geological Survey, 198l, Aerial magnetic map of
j)l:' {5 med-}t{um—grained, hypidiomorphic-granular < AP SEDIMENTARY BRECCIA WITHIN MIDDLE MEMBER stratigraphic separation are present In several places cf‘i:’:c:z‘i‘niniiag::g ;°2§Z‘1}tzaze;e‘:‘;ymi‘;e SeR derive Ehg szgpriug/A;agox:da Mgunza;;iea;:a)grl‘;lorsnl:axlulléo
d \ S oS sica urve en=l =2
. "QSL ‘ } e BIOTE%E-;ORNBLENDE RIS & OF THE WALLACE FORMATION in the study area (Pederson, 1976)., These faults are In the West Fork of Rock Creek, in Bowles Creek scale 1?6Zf;80. - : ’
AL S o CRETACEOUS )=—-Porphyriti . marked by breccia zones and by silicified breccia (area 10), and in Daly Creek (area 11) gold was
[ ( i) g Olip _‘j]-rlt c, . 3 PORPHYRY ZONE--Approx1mate extent of the ZOones o Because they can be traced for only short detected in panned concentrates. Areas 10 and 11 Viets, Je Go, Clark, Je Ro, and Campbell, We Lo, 1979,
46000 = - 46°00" medium-grained, hyp diomorphlc—granu ar porphyry borders in granodiorite distances in the field, these faults are not shown on have a low potential for the occurrence of gold A rapid sensitive partial leach and organic
rocks. Mineralogy and texture different bodies (Kgl’ Kg,, and Kgj) the geologic map. 1 11, Ieweerade bl separation for the determination of Ag, Bi, Cd,
from biotite-hornblende granodiorite 1 T resources 1in small, low-grade placers. Cu, Pb, Sb, Zn, by atomic absorption spectrometry,
giﬁéiis See Wallace and others (1982) for RN\ 7 /1 ALTE%E?NégNE THAT CONTAINS QUARTZ-SULFIDE INTERPRETATION OF GEOPHYSICAL DATA POTENTIAL FOR THE OCCURRENCE OF COPPER RESOURCES IN in ExploFatlon geocge?istri i?ltgflgasi;7gnd Range
=" ~Approximate extent of MESOTHERMAL VEINS AND REPLACEMENT BODIES Province: Tucson, Ariz., Apri 5 s
SEDIMENTARY AND METAMORPHIC ROCKS o Lot oot gp The study area is characterized by (1) an areally " 11Pr°3"2‘“ :“d fi’g‘l:racgs' o 32& o
OF THE B XX X XX extensive, elongate, annular magnetic high that ; allace, C. A., €3 Do Jo, an Ladoy Clly ;se Ve,
ELT SUPERGROUP B x x AREA OF GLACIATED BEDROCK separates local magnetic highs to the eagt and west; in vej]_:i:n::lgi:g ?Zﬁlﬁi’iiiﬁiaioﬁiﬁpii ::3:::?:1:2:::: 1982, Geologic map of the Sapphire Wildermiiia“d
Ym MCNAMARA FORMATION (PROTEROZOIC Y)--Grayish- A SAMPLE LOCALITY FOR RADIOMETRIC AGE and (2) a low-amplitude Bouguer gravity low that is and several mines have produced small amounts of ZgﬁitizgusM;ziitzfs 3f§?sée§§zn1z:1agir32va
green, fine- and medium-grained, massive- approximately coincident with the inmer low region of copper. The Senate mine (area 2) has mineralized 2 g e
weathering feldspathic quartztté and =Ces I INATTONS, SOl SBCED the annular magnetic high (Hassemer, 1981; U.S. zones that average 2 percent copper in the upper adit Miscellaneous Field Studies Map MF-1469-A,
lenticular beds of intraformatioéal N ARG, e Wallace add others Geological Survey, 1981). The muscovite- and biotite- and 1 percent copper in the lower adit. The Bear sedle l:20,000,
conglomerate composed of mud chips and IR0 For GetaLls bearing core of the Sapphire batholith is Creek Mining Co. studied the Senate mine from 1958 to e, B Bl Nakagawa, H. M., Harms, T. F., and vl
silicified mud chips and thin, lenticular characterized by relatively low magnetization and low 1962 to determine its potential as a large, low-grade Vanstele, €0 Ha, 1360, Atondcmabencpe lon methads
beds of purple argillite 00 ©® ®©0 00 APPROXIMATE BOUNDARY OF SAPPHIRE density, and the biotite- and hornblende-bearing rim copper deposit, and the company apparentl ,lo A of analysis useful in geochemical exploration:
— WILDERNESS STUDY AREA--Roadless areas of the batholith is characterized by relatively higher smagl bodg of ;ock thiEt hade.ZA ngc:nt Zopp:r U.S. Geological Survey Bulletin 1289, 45 p.
! Intrusive rock classification is IUGS (01421) indicated only on index map magnetization and higher density than rocks of the (Stentz, 1975, p. 14). Area 2 has a high potential
system (Streckeisen, 1973) core. The local magnetic highs to the east and west for the occurrence of low-grade copper resources in
viEh plasams. £t GeRiD 1E e Ve ABA0: 00 e one. or more gl Fona—dT
9 ighly anomalous concentrations of copper are
Belt rocks surrounding the Sapphire batholith are S
relatively nonmagnetic and have densities similar to gfe::g:pzzttE;,dziziew;Z?:hZEZEIZZ Sﬁﬁiiiﬁ gfgi_é?;ga
those of the granodiorite rim of the batholith. percent copper. High copper concentrations appear to
be restricted to a small area, in small and
CHOGHSHIGAL MATHARGIIRD THERERRERSTAGNS gizgozzinzotiwygizznizilsEZitizzzirzzzzssfazdlzzizrade
55 4505730 A total of 322 minus-80-mesh stream—-sediment, 263 COPpeT Fesouggce
45°57'30"" nonmagnetic panned-concentrate, and 340 rock samples High copper concentrations occur in the Frogpond
/= were collected in the study area (Campbell and others, Basin region (area 1) and in the Middle Fork of Rock
1983). Stream-sediment and panned-concentrate samples Creek (area 4); copper concentrations and mine
were collected from most active first-order streams. production records suggest that copper resources are
Rock samples were collected to evaluate areas of small and of low grade in areas 1 and 4. Anomalous
114°00' e potential mineral occurrence and to provide data for copper concentrations, which are at, or slightly
47°00 113%00 47°00° background concentrations of mineral commodities and above, threshold values, were determined for rock and
I | trace elements. stream~sediment samples from the South Fork of Rock
. Samples were analyzed by six-step, Creek (area 6), for Daly Creek (area 11), for the West
Missoula Gamet Bige semiquantitative emission-spectroscopy by Re T. Fork of Rock Creek (area 10), and for the area west of
Hopkins,Jr., using the method of Grimes and Marranzimno Kent lake (area 20). These low concentrations signal
(1968). Atomic-absorption analyses were used to a low potential for the occurrence of a small copper
determine amounts of copper, lead, zinc, silver, gold, resource in these areas.
antimony, bismuth, and cadmium using the methods of
Ward and others (1969) and of Viets and others (1979). POTENTIAL FOR THE OCCURRENCE OF
Threshold values used to establish geochemical LEAD, ZINC, AND SILVER
Al R il s o e anomalies were determined by one of several RESOURCES IN MESOTHERMAL VEINS
(1 - T 2 q A\ IR : _,ﬁ;/@/g"?«I KO{ %’ AL S | ‘ criteria: (1) sharp changes in slope or
) P C A R e o~ 6/ PRV e Vi Rl ; \ TR & g ‘ & cal i N 25 5% : - Y B g S Y - : — — - —am discontinuities in graphs of the data; (2) taking Identified resources of lead, zinc, and silver
113°52'30" 42'30" 37'30" 32'30" 113930’ multiples of two or three times the geometric mean as are present in sulfide-bearing veins, and several
a lower limit for an anomaly; (3) the lower limit of areas have high and moderate potential for occurrence
Base from U.S. Geological Surve 1:24,000 , analytical detection; and (4) comparison to average of lead, zinc, and silver resources. Silver has bheen
Burnt Fork Lake, 1974; Jenningsyéamp C;eek, BEALE 1:50000 Geology from Wallace and others (1982) crustal abundance of some elements. Threshold produced from five mines, lead from four mines, and
1977; Kelly Lake, 1974; Kent Peak, 19743 Lﬁ . Fj%)fﬂ = ? } 2 3 MILES concentrations used in this report are listed in zinc from one mine. Veins from some mines in the
Lick Creek, 1974; Moose Lake, 1974; Maukey : table 1. Frogpond Basin region (area 1) contain about 1 percent
Gulch, 1978; Mt. Emerine, 1974; Skalkaho 1 5 0 il 2 3 KILOMETERS Analysis of geochemical data resulted in lead, 1 percent zinc, and 1.5 oz of silver per ton.
Pass, 1974; Whetstone Ridge, 1974 e s = == APPHIRE WILDERNESS __ identification of 20 areas of anomalously high The areas of Millers, Montana Prince, and Lutz mines
STUDY AREA Anaconda g concentrations of commodity and trace elements in the have a high potential for the occurrence of resources
study area. Anomalously high concentrations of some of moderate-grade lead, zinc, and silver in small
commodity elements that occur as isolated, single- deposits.
46°00 46°00" element anomalies are not considered as significant Many small prospects in Frogpond Basin contain
MINERAL RESOURCE POTENTIAL MAP OF THE SAPPHIRE WILDERNESS STUDY AREA AND criteria upon which resource potential can be based. concentrations of silver that range between 0.l and
e T pa—— There SR e e aove
WILDERN
CONTIGUOUS ROADLESS AREAS, GRANITE AND RAVALLI COUNTIES, MONTANA > mines and outline an area of moderate potential for
Personnel of the U.S. Bureau of Mines searched the occurrence of lead, zinc, and silver resources of
the literature, county claims records, and U.S. Bureau unknown grade in small deposits.
ESS] of Mines mineral-property files and production Veins along the South Fork of Rock Creek (area 6)
records, and conducted field investigations of a total show high ;oncen;ra;ions Zf liad, bu;hrelatively lower
. Wisdom of 32 lode mines, prospects, and claim groups and six concentrations of zinc and silver. is area probably
C. A. Wallace, D. J. Lidke, J. E. Elliott, J. ‘C. Antweiler, W. [.. Campbell, = areas of placer mines (Banister and others, 1983). has a low potential for resources of lead, zinc, and
’ ’ [ [ About 550 chip and grab samples from accessible mines silver in small, low-grade depositse
and surface prospects and from mine and prospect dumps In the area of the Kent mine, near Point Lookout
J_ H. Hassemer, and W, F, Hanna, US, Geological Survey 114°00° 113°00° were analyzed by atomic-absorption, chemical, fire- (area 7), veins contain lead, zinc, and silver.
0 25 50 MILES assay, and semiquantitative spectrographic methods. Limited sampling by the U.S. Bureau of Mines of a
" T . Placers were evaluated by analysis of 239 samples quartz vein at the Kent mine yielded high
Eir](i 0 25 50 KILOMETERS collected from pits, auger holes, and panned concentrations of 242 oz and 54 oz of silver per
concentrates. Samples were treated by gravity ton. This area probably has a high potential for the
> concentration to determine the amount of recoverable occurrence of silver resources in small deposits,
D_ P, Banister and T, J Close, U,S Bureau Of Mlnes gold. Some samples were analyzed mainly for Prospect 3 contains as much as 15 oz of silver per INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA— 1984
radioactive and fluorescent minerals. Pertinent data ton. Areas peripheral to the Kent mine probably have
INDEX MAP SHOWING LOCATION OF THE SAPPHIRE WILDERNESS about mines and prospects are shown in table 2, and a low potential for occurrence of silver resources in For sale by Branch of Distribution, U.S. Geological Survey,

15)2311 STUDY AREA AND CONTIGUOUS ROADLESS AREAS (01421) locations of mines and prospects are shown on the map. small deposits. Box 25286, Federal Center, Denver, CO 80225



