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EXPLANATION DESCRIPTION OF MAP UNITS Red Lion Formation (Upper Cambrian)-- <«——%——— SYNCLINE--Showing trace of axial plane and I T o T =\t Table 1.--Hineral resgurce potential of the Anaconda-Pintlar Wilderness Study Area
Interbedded 1limestone and siliceous direction of plunge. Long-dashed where )/ AVRN =
AREAS OF MINERAL RESOURCE POTENTIAL Qu SURFICIAL DEPOSITS (HOLOCENE AND dolomite approximately located; short-dashed / ) . ; Y PS
PLEISTOCENE)--Includes alluvial, Hasmark Dolomite (Upper and Middle where covered by ycunger deposits ] / — Area Potential Identified Undiscovered Deposit Favorable criteria
High potential lands1ide, outwash, and till deposits Cambrian)--Finely crystalline dolomite 4————i:;————-0VERTURNED ANTICLINE--Showing trace of | o) / resources resources types
Tsg SEDIMENTARY DEPOSITS AND VOLCANIC ROCKS Silver Hill Formation (Middle Cambrian)-- axial plane and dip direction of | :
;22;2;5// Moderate potential (UPPER AND MIDDLE TERTIARY)--Includes Shale, siltstcne, sandstone, and 1imbs. Long-dashed where approximately i 1, Senate Moderate to Ag, Cu, Pb Ag, Cu, Pb, Mesothermal 1. Occurrence of known deposits.
,/C pediment-gravel, lake, and Timestone v located; short-dashed where covered by W S \ : mine-Kelly  high. Au. vein, 2. Geochemical anomalies in rock
Low potential volcaniclastic deposits and Tocal Flathead Quartzite {Cambrian)--Fine- younger deposits 2 N Lake area- replacement, samples: Area of high
rhyolite flows grained orthoquartzite ‘ 4—9——0VERTURNED SYNCLINE--Showing trace of axial > / ; placer. potential defined by zone of
AREAS OF LIMONITE-STAINED ROCKS Tr >K§K RHYOLITE (TERTIARY)--Porphyritic; contains Ygr GARNET RANGE FORMATION (PROTEROZOIC Y)-- plane and dip direction of Timbs. A} N2 Cu, Ag, Pb, Sb, As, Mo, and W
phenocrysts of smoky quartz, feldspar, Interbedded argillaceous quartzite and Long-dashed where approximately / (1% ‘ anomalies; area of moderate
Related to hydrothermal alteration and biotite. Occurs as altered sandy argillite located; short-dashed where covered by / N potential by sporadic As, Cu,
hypabyssal dikes, sills, and Ybgn QUARTZO0-FELDSPATHIC AND CALC-SILICATE younger deposits / & and Mo anomalies.
Not related to hydrothermal alteration irregularly shaped bodies GNEISS AND MIGMATITE (PROTEROZOIC Y)-- STRIKE AND DIP OF BEDS p { : ‘gQ 3. Occurrence of favorable
Tbgd BIOTITE GRANODIORITE (TERTIARY)--Medium- to Foliated and schistose roof pendants 50 ( ) 3/ quartzite unit conducive to
Undetermined origin fine-grained. Occurs as stocks and border zones of plutons, probably 1 Inclined o Wi brittle fracture.
TKgp GRANODIORITE PORPHYRY AND DACITE PORPHYRY derived from middle and upper Belt 20 e, N 4. Occurrence of favorable
(TERTIARY TO CRETACEQUS)--Porphyritic; Supergroup, metamorphosed in Tertiary A Overturned X structural zone of highly
R MINE OR PROSPECT contains phenocrysts (0-80 percent) of to Cretaceous time fractured rocks.
X plagioclase, quartz, and biotite in Ybo BONNER QUARTZITE (PROTEROZOIC Y)--Medium- — Vertical 5. Occurrence of surficial
1 Copper Creek prospect fine-grained phaneritic to aphanitic and coarse-grained, conglomeratic, sedimentary deposits suitable
2 South Clipper prospect groundmass. Occurs as dikes and sills. feldspathic quartzite D Horizontal for placer deposits.
3 Clipper lode Includes monzogranite, diorite, and Yms MOUNT SHIELDS FORMATION (PROTEROZOIC Y)-- 9. Wasvan Moderate to Ag, Pb, Cu Ag, Pb, Cu, Mesothermal 1. Occurrence of known deposits:
4 Ripple Lake prospect andesite dikes Upper member, interbedded argillite and FOLIATION y Peak araa high 2 2 in ﬁo > i : Area of high potential :
5 Hidden Lake prospect TKgd HORNBLENDE-BIOTITE GRANODIORITE (TERTIARY fine-grained quartzite; middle member, 75 : ' 3 SN porpﬂyry defined by concentration of
6 Johnson Claim TO CRETACEOUS)--Medium- and fine- fine- to coarse-grained feldspathic A IncTlined 6F SHaeke deposits including two with
7 West Little Lake prospect grained. Occurs as equigranular stock quartzite; lower member, interbedded Wik \dentificd resouresss ares of
8 Pine Squirrel claim TKmg MUSCOVITE-BIOTITE GRANODIORITE (TERTIARY TO zones of argillite and fine-grained —+ Vertical ’ moderate potential b; several
9 Ivanhoe Lake prospects CRETACEOUS)--Porphyritic to ] quartzite prospects and one deposit
10 Copper Mountain lode equigranular, fine- to coarse-grained. Ysn SNOWSLIP FORMATION (PROTEROZOIC Y)-- with identified rogources.
11  Senate mine Occurs as batholith Interbedded argillite, siltite, and 2. Anomalous tim contents in
12 Mayflower lode TKmm BIOTITE-MUSCOVITE LEUCOMONZOGRANITE coarse-grained orthoquartzite Y " vock samples.
13 Falls Fork prospect (TERTIARY TO CRETACEOUS)--Equigranular, Yw WALLACE FORMATION (PROTEROZOIC Y)-- = 3. Favorable geology consisting
14 Barbara Ann claim Tocally porphyritic, medium-grained. Interbedded dolomitic siltite and 7 h= of granodiorite stock
15 Muloney mine Occurs as stock dolomitic argillite. Includes an 4 . intruded inte &71icenus and
16 Muloney Basin prospect Kbm BIOTITE MONZOGRANITE (CRETACEOUS)-- intraformational sedimentary breccia 7 calearenis cadimente.
17 Divide prospect Porphyritic and nonporphyritic, medium- Yh HELENA FORMATION (PROTEROZOIC Y)-- it 4. Area in part coincides with
18 Silver Queen claim to coarse-grained. Occurs as stock and Intgq?g%ded azgi11ig§ous limestone, e and flanks area of positive
19 East Carpp Lake pr dikes SEanhiote, ang 1 1LILE A =" i
R R L Kqd HORNBLENDE QUARTZ DIORITE (CRETACEQUS)-- B/ =\ oz S N AR X AN R gn S8 NS eyl 227 e o SN NN (- W N e el ) 0N i e AN T e 5 gggﬂmﬁczngﬁaliérothermm1y
21 North Warren Peak Fine- to coarse-grained. Also includes CONTACT--Long-dashed where approximately ‘ o~ o Tteead recks dhdiaated by
22 Warren Peak prospect tonalite, quartz monzodiorite, and located; short-dashed where covered by WAR i limonite mapping
23 Lookout claim diorite. Occurs as stock, dikes, younger deposits Wl / i, ) i
24 Lucky Seven claims sills, and pods —L———— FAULT--Short-dashed where covered by T\ B A F O R 3, Beaver- Moderate--- None------- Mo, Cu, Ag, Stockwork or 1. Geochemical anomalies of Mo,
25 Luke claims Kbg FOLIATED BIOTITE GRANODIORITE younger deposits. Fault may be dip- A . head ' W, Sn. porphyry, Sn, wz Ag, Zn,.Be, As, Sb,
26 Porter Ridge prospect (CRETACEOUS)--Medium- to coarse- s1ip, strike-slip, or oblique-slip. \ Mountain mesothermal Cu, Bi, and F in rock
27 West Warren prospect grained, equigranular to porphyritic. Ball and bar on apparent downthrown LS area. vein, skarn. samples. Bk
28 East Warren prospect Occurs as stock side. Arrows show relative horizontal g 2. Favorable geology consisting
29 Edith Lake Kbgt FOLIATED HORNBLENDE-BIOTITE GRANODIORITE- movement, if any of concentration of quartz
30 Johnson Lake prospect TONALITE (CRETACEOUS)--Medium- to —A__ A A _THRUST FAULT--Long-dashed where LR L e N s RN TR a6 N (1860 IR e Y B s 7 AN S () B s et e ) ST G ) o D R R G e et veins with altered envelopes
31 Rainbow Pass occurrence coarse-grained, equigranular. Includes approximately located; short-dashed and = and altered dikes in
32 One Hundred Acre Meadow prospect diorite and quartz diorite. Occurs as open sawteeth where covered by younger granod1or1te.
33 Monk claim stock deposits. Sawteeth on upper plate {2’ 30" 3. Area lies on flanks of
34 Lakeview placer Ru UPPER PALEOZOIC ROCKS, UNDIFFERENTIATED A~ ~ ~~ ~ SHEAR IONE--Short-dashed where covered by 2480 negative magnetic anomaly.
35 Storm Lake Pass occurrence Quadrant Quartzite (Pennsylvanian)-- younger deposits. Rocks brecciated and 4. Occurrence of hydrothermally
36 Kurt Peak occurrence Medium- to fine-grained orthoquartzite sheared, but relative movement altered rocks indicated by
37 Sund claims Amsden Formation (Pennsylvanian)--Shale, direction not known limonite mapping.
38 East Fork prospect siltstone, fine-grained sandstone, and A A A A SHEARED FOLD AXIS--Short-dashed and open g 4. Mount Woderatse—e  Hfim—————— Mo. Cumnmmnm Stockwork or 1. Geochemical anomalies of Mo
39  Hauseman mine minor limestone sawteeth where covered by younger W IIEY DO = St S (Y WS, Ve T ek ? iy T, ’ porphyry : Sn, Be, Ag, Cu, As, Zn, W E
40 Logger No. 1 claim Madison Group (Mississippian)--Limestone deposits. Fold axis is brecciated and V. Evans area mesotherﬁal Bi, ana F %n rack ;ampies:
R1 LOWER PALEOZOIC ROCKS, UNDIFFERENTIATED sheared. Along trace of fold axis, : vein 2 Fa;orable geology consisting
(Note: The following correlation and Jefferson Formation (Upper Devonian)-- shear zone develops into thrust e ) : : af .zone of contact
description of map units are for the Coarsely crystalline dolomite and fault. Sawteeth on upper plate S o el s i OSSN NN S W N e, W R e s e Rt s R e - T et s e N OIS e e\ K 7 Ol e R L Nk Ol (COER R vme e NS D eSe 2 B TR RN E X metamorphosed quartzites and
geologic base map, which is shown in Timestone ~4—-—-—$——-——— ANTICLINE--Showing trace of axial plane and 3 argillites, concentration
gray.) Maywood Formation (Upper Devonian)-- direction of plunge. Long-dashed where of dikus aad quartz veins
Shale, siltstone, feldspathic approximately located; short-dashed S and widespread altered roék
sandstone, and dolomite where covered by younger deposits AN 3. Area in part coincides with.
= and flanks a positive magnetic
anomaly.
""" 4 4. Widespread and intense
% Timonite staining due to
CARRELATION OF ek UBLTS 7 hydrothermal alteration.
k! ] WA 5, Lower Moderate--- None------- Mo, Ag, W-- Stockwork or 1. Geochemical anomalies of Mo,

Qu 1 QUATERNARY 1/ NES Seymour porphyry. Ag, Bi, Cu, Pb, Sn, W, In, F,

Unconformity ' L < N Lake area. and Be in rock and stream-
N ! sediment samples.
Tsg ) 2. Favorable geology consisting
. I of strongly altered rock,
Unconformity . 40" 1imonitic zones, and numerous
—Tr: 5 46°00 veins 1in granodiorite.
i > TERTLARY 3 3. Favorable structures
Tbgd ngp ' consisting of closely spaced
: = fractures and intensely
,f’ TKgd ] sheared rock.
TKmg 7 4. Area is on flank of positive
TKmm magnetic anomaly.
Kbg Kbgt L K f CRETAEEQHS 6, One Moderate--- None------ Ag, W, Cu-- Mesothermal 1. Occurrence of known deposits.
J % Hundred vein, 2. Occurrence of favorable
Thrust faults ¥ Acre replacement Paleozoic carbonate units.

" Meadow zones. 3. Favorable structural zone of

2 area. highly fractured rocks.
Unconformity PALEOZOIC 4. Area f?anks major positive

R1 magnetic anomaly.

< P 7, Copper Moderate--- None------ Al EE=E e Placer===== 1. Anomalous gold values in
Unconformity Creek. panned-concentrate samples

Y ) from Copper Creek.

9r 2. Occurrence of stream and
Thrust 42 3 glacial deposits.
faults 3. Occurrence of metal-bearing
Ybo ' veins upstream in drainage
F Missoula Group area.

Yms | Ybgn ' ¢ PROTEROZOIC Y R i— v 8, Area Low======== None------- Au, Ag, Cu, Disseminated 1. Occurrence of prospects.
Thrust PPROXIMATE BOUNDARY OF zgr‘gg of Mo, W. stockwork 2. Sporac]h'c giochemiﬁal ;
faults ALBINTL I NEQS L SR 255" or porphry, anomalies for rock an

Yen e INTF‘AR,WI}TDERNES N 57 307 and east skagn,p stream-sediment samples.

3 ST 30 g2 || [/ G 7 a8 N\ = : of 113°36', mesothermal 3. Areas of hydrothermal
Yw! Yh / = vein, alteration indicated by

<] replacement limonite mapping.

“ zones. 4. Occurrence of favorable rock
units in contact zones of
intrusives.

5. Occurrence of favorable
structural zones of
fracturing.

6. Presence of favorable
magnetic anomalies.

9, Logger Low=-=-~~~ None------- Au, Ag, Mo, Mesothermal 1. Occurrence of prospect.
No. 1 Be. vein. 2. Occurrence of zone of
claim sheared rock.
area.
10, Remainder Low--- None------- Various---- Various----- 1. Occurrence of weak and
of study sporadic geochemical anomalies
Db area. in stream-sediment samples.
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7 TSRS The sedimentary rocks of Proterozoic and Paleozoic age, which were Pioneer Mountains, the next range to the southeast of the study area, has many Other localities that have moderate potential for mineral resources are
— ‘,"'. .‘h~~ : deposited in a shallow marine environment during a long period of crustal productive districts and is currently the focus of much exploration for Beaverhead Mountain (area 3), Mount Howe-Mount Evans (area 4), Lower Seymour
47" 30" = ‘f’l X ) i-ir"<:' / il stability, are present in the study area in a series of thrust plates. This deposits of molybdenum, tungsten, gold, and other metals. Previous Lake (area 5), One Hundred Acre Meadow (area 6), and Copper Creek (area 7).
‘ A : = thrusting took place during the Cretaceous and before intrusion of the exploration and prospecting in the study area resulted in meager production. Beaverhead Mountain (area 3) has moderate potential for molybdenum, copper,
APPROXI plutonic rocks. A series of high-angle, northeast-trending faults and shear One prospect, the Barbara Ann (no. 14 on map), produced 3 tons of ore in 1942 silver, tungsten, and tin resources in porphyry (or stockwork), mesothermal
zones postdates the thrust faulting and crosses the study area in a regular with a value of about $150, mainly in silver. vein, and skarn deposits. The core of the area has a concentration of quartz
pattern. These must, in part, pre-date at least some of the igneous activity Three mining districts that have produced minor amounts of ore are within veins with borders of altered rock and several altered rhyolite dikes, all of
because they appear to have influenced the placement and orientation of some a few miles of, or are partly in, the study area; these are the Frogpond which cut granodiorite. The area is geochemically anomalous, has widespread
plutons and certainly controlled the orientation and distribution of rhyolitic Basin, Moose Lake, and Silver Lake districts. The Frogpond Basin district, limonite staining related to hydrothermal alteration, and is situated on the
to rhyodacitic dikes, especially in the southwest part of the study area. about 5 mi northwest of the Senate mine (no. 11 on map), and west of Copper flank of a positive magnetic anomaly. Mount Howe-Mount Evans (area 4) has
Other high-angle, northeast-trending faults were active during uplift of the Creek, produced about 1,400 tons of ore during 1910-1968 from mesothermal moderate resource potential for molybdenum and copper in mesothermal vein and
range in Tertiary time, and some, such as the range-front faults on the quartz veins in Cretaceous granodiorite and Belt quartzite. Production porphyry (or stockwork) deposits. Geochemically anomalous amounts of many
southeast side of the study area, continued to be active in late Tertiary and records show that 1,103 oz of gold, 4,352 oz of silver, 2,409 1b of copper, elements occur in contact-metamorphosed Belt quartzite and argillite adjacent
Quaternary time when the range attained its present elevation. 83,715 1b of lead, and 22,391 1b of zinc were recovered (Wallace and others, to monzogranite and granodiorite stocks. The area has abundant porphyry
1984). The Moose Lake district includes mines near Moose Lake, the Senate dikes, several quartz veins, and locally intense limonite staining and is
mine, and about 30 prospects in the study area that are concentrated mainly situated on the flank of a positive magnetic anomaly. At Lower Seymour Lake
REMOTE SENSING near Warren Peak and in a belt trending south from the Senate mine. The (area 5) a poorly exposed zone of sheared and altered rock and veins in
Banner mine near Moose Lake has produced 1,979 oz of gold, 5,896 oz of silver, granodiorite is geochemically anomalous in many elements. This area is on the
Remote sensing techniques applied to the study area included Timonite and 20,935 1b of copper from ore mined prior to 1937 and from the reworking of flank of a positive magnetic anomaly. It has moderate potential for resources
mapping and the analysis of Tinear features. Landsat Multispectral Scanner mine dumps during the 1970's (Wallace and others, 1984). Gold was the of molybdenum, silver, and tungsten in porphyry (or stockwork) deposits.
(MSS) data were used for mapping limonite and linear features, and synthetic principal value in this ore mined from mesothermal quartz veins in Belt Favorable factors are the occurrence of highly fractured host rocks and
aperture radar (SAR) images were used in the analysis of Tinear features. quartzite. In the Silver Lake district, tungsten and silver were the location on the flank of a positive magnetic anomaly. One Hundred Acre Meadow
Much of the Tlimonite mapped by this technique is interpreted to be of principal metals in ore from mesothermal fissure veins, replacement veins, and (area 6) has potential for silver, tungsten, and copper in mesothermal vein
{ STUDIES RELATED TO WILDERNESS evidence of past heating to high temperatures as indicated by abundant hydrothermal origin and is considered positive evidence of potential for the tabular replacement bodies in Paleozoic carbonate rocks. Ore mined during and replacement deposits in Paleozoic carbonate rocks. Prospects in area 6
plutonic and metamorphic rocks), geothermal, coal, oil, and natural gas occurrence of mineral deposits. Several structural trends are confirmed or 1884-1978 contained 91,670 1b of tungsten, 76,881 oz of silver, 175 oz of are within the Anaconda-Pintlar Wilderness, and known deposits occur outside
= o WP The Wilderness Act (Public Law 88-577, September 3, 1964) and related resources are not to be expected. suggested by the analysis of linear features; however, none of these are gold, 25,000 1b of copper, 95,000 1b of lead, and 55,000 1b of zinc (compiled but near the boundary of the wilderness. Copper Creek (area 7) is a stream
A o g ® A 2 = 4 acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey related to areas determined in this study to have mineral resource potential. from USGS Mineral Resource Data System records). valley with deposits of alluvium and glacial til1 and outwash that has
[ 18 \ , certain areas on Federal lands to determine their mineral resource potential. INTRODUCTION Mining claim records show that at least 90 lode claims have been located potential for gold resources in placer deposits. The stream drains an area of
6 8/¢ " ‘ / N L . " ™ SR Results must be made available to the public and be submitted to the President ) ) in the study area. One patented claim--the Clipper lode (no. 3 on map)--is metal-bearing veins, and several panned-concentrate samples from the streambed
o gl - G / S o [ A (18N8 e DRSS ol e 161 i i 2 o and the Congress. This report presents the results of a mineral survey of the 'The study area includes the Anaconda-Pintlar Wilderness and the GEOPHYSICAL INVESTIGATIONS within the wilderness boundary at the head of Copper Creek. Forty mines, contain anomalous gold values.

1130 52 30" 50" 47" 30" 45° 42" 30" a0’ 37' 30" 35 32' 30" 30 Anaconda-Pintlar Wilderness and contiguous roadless area, 1-001B, Beaverhead, contiguous RARE II area no. 1-001B, a combined area of about 250 sq mi, that . . . . prospects, and occurrences were examined during the mineral resource study of Areas 8, 9, and 10 have Tow potential for mineral resources. On the
Bitterroot, and Deerlodge National Forests, Granite, Deer Lodge, Beaverhead, is in southwestern Montana and covers much of the Anaconda Range, a rugged Aeromagnetic data were acquired by contract in 1981, and gravity data the area. The majority of these are in the Moose Lake mining district, which basis of the occurrence of a few prospects, sporadic geochemical anomalies,
and Ravalli Counties, Mont. The Anaconda-Pintlar Wilderness was established northeast-trending range of mountains that forms the Continental Divide 30-40 Were acquired dureng 1980~82, Regionally, gravity and magnetic contePs nave extends up the Middle Fork Rock Creek and its tributaries. limonite related to hydrothermal alteration, favorable geology and structure,

Basa Trom UaS. Geslegieal Survey, 114,500 SCALE 1:50 000 by Public Law 88-577, 1964. The contiguous roadless area was recommended for mi west of Butte. The boundary of the wilderness is accessible by dirt and 2t352§:?;1y1?2;§q§aizwiggt§2t§anggrgotge:g’hr9f1ﬁg§;?? brgﬁg Egﬁggerfsho and magnetic anomalies, area 8 has low potential for resources of gold,

Moose Lake, 1974, Carpp Ridge 1571 Storm Lake. 1971. Mount Evans. 1971 ’ " o i , L MiLes wilderness designation during the Second Roadless Area Review and Evaluation gravel roads, and numerous trails cross the area. The study area includes el f]exureg ok i e el ref]gcgi p i'rf anﬁ,s beurf urs W ASSESSMENT OF MINERAL RESOURCE POTENTIAL silver, copper, molybdenum, and tungsten. Area 9, which includes a zone of
defiings Cémp Creek. 1977. Lick Creek. 1974 Kei]y x40 Kmrrsn Beak P : (RARE II) by the U.S. Forest Service, January 1979. parts of the Beaverhead, Bitterroot, and Deerlodge National Forests. p r“ gy b Y s Ty "E ﬁ ace an 'g'surtace T o sheared rock and one prospect that contains anomalous values of gold, silver,
1962, Long Peak, 1962, L Seymour iake, i962, Shultz’Sadd1é, 1977, Bendor : . . . , . . ; 400T2$ itu?% ?ggaf1s one of Euggeg relief; elevations range from a low of gg;zeziggiioﬁs gr“dgﬂgﬁtigs Zi ;giﬂ ar¥h20$1§nkivg?ggzggﬂ;s}Ei? aﬁg;a:?Zsstﬁat Areas of mineral resource potent1a1 in the study area are located almost molybdenum, and bery11ium, has Tow potential for resources of these

Point, 1974, Mussigbrod Lake, 1974, Pintlar Lake, 1962, Pine Hill, 1962, and R R KILOMETERS SUMMARY STATEMENT g o 10, t on West Goat Peak, the highest point in the area. are sasaeiabed with Hopnes SKEGSURES BF BIUEGHAR FBSRE b iRBeFAFENSd plukens entirely in the northern two-thirds of the Anaconda-Pintlar Wilderness; they commodities. Area 10 lacks, in general, favorable evidence of hydrothermal

Foolhen Mountain, 1962
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MINERAL RESOURCE POTENTIAL MAP OF THE ANACONDA-PINTLAR WILDERNESS AND CONTIGUOUS ROADLESS AREA,
GRANITE, DEER LODGE, BEAVERHEAD, AND RAVALLI COUNTIES, MONTANA
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A mineral survey of the 250-sg-mi (160,000-acre) Anaconda-Pintlar
Wilderness in southwestern Montana was conducted by the U.S. Bureau of Mines
from 1978 to 1980 and by the U.S. Geological Survey from 1980 to 1982.

Results of this survey indicate that the wilderness contains seven areas that
have moderate and moderate to high potential for resources of silver, copper,
molybdenum, lead, tungsten, tin, gold, and zinc, in various deposit types.

Two of these areas, the Senate mine-Kelly Lake and Warren Peak areas, have
identified resources of silver, copper, and lead in five deposits totaling
180,300 tons of mineralized rock. In addition, the Senate mine-Kelly Lake
area has moderate to high potential for undiscovered resources of silver,
copper, lead, and gold in mesothermal vein, replacement, and placer deposits,
and the Warren Peak area has moderate to high potential for undiscovered
resources of silver, lead, copper, zinc, and molybdenum in mesothermal vein
and porphyry (or stockwork) deposits. The Beaverhead Mountain area has
moderate potential for undiscovered resources of molybdenum, copper, silver,
tungsten, and tin in porphyry (or stockwork), mesothermal vein, and skarn
deposits. The Mount Howe-Mount Evans area has moderate potential for
undiscovered resources of molybdenum and copper in porphyry (or stockwork) and
mesothermal vein deposits. The Lower Seymour Lake area has moderate potential
for undiscovered resources of molybdenum, silver, and tungsten in porphyry (or
stockwork) deposits. There is moderate potential for the occurrence of
undiscovered resources of silver, tungsten, and copper in mesothermal vein and
replacement deposits in the One Hundred Acre Meadow area and of gold in placer
deposits in the Copper Creek area. Other resources that may be present in the
study area, such as sand, gravel, stone, and other nonmetallic commodities,
are more readily accessible in areas outside the wilderness and contiguous
roadless area. On the basis of the nature of the geologic terrain (that is,
lack of young volcanic rocks, hot springs, and coal-bearing formations, and

Streams that drain the Anaconda Range originate in glacial cirques that
commonly contain alpine lakes and drain to the north, south, and west along
linear to slightly curved valleys sculptured by glacial ice. The southeast
side of the range is drained by tributaries of the Big Hole River, and the
west, northwest, and north sides are drained by tributaries of the Clark Fork.

GEOLOGY

The core of the Anaconda Range is composed of two major rock types:
sedimentary rocks of Proterozoic and Paleozoic age and plutonic igneous rocks
of Cretaceous to Tertiary age. In the study area the relative abundance of
plutonic rocks increases to the south and west. The oldest rocks exposed are
part of the Proterozoic Y Belt Supergroup. They include the Helena and
Wallace Formations--middle Belt carbonate rocks--and the overlying clastic
rocks of the Missoula Group. Sedimentary rocks of Paleozoic age are mostly
carbonates and less quartzite, sandstone, siltstone, and shale. They are
typical of the Paleozoic succession in west-central Montana, and they include
representatives of the Cambrian, Devonian, Mississippian, and Pennsylvanian
Periods. Granitic rocks, mainly granodiorite and monzogranite, are the
dominant plutonic rock type; they occur as several stocks and one batholith.
Dikes ranging in composition from andesite to rhyolite are common in the
area. The intrusion of plutonic rocks caused contact metamorphism in adjacent
wallrocks and was accompanied by regional metamorphism in the southwestern
part of the study area.

Tertiary sedimentary rocks are scarce in the study area, occurring
principally in the southeast part on the downthrown side of a high-angle fault
that forms much of the southeast margin of the Anaconda Range. Quaternary
deposits are mainly of glacial origin but also include more recent alluvial
deposits and large landslide deposits.

in the subsurface are most favorable for the occurrence of mineral deposits.

GEOCHEMICAL INVESTIGATIONS

The geochemical survey of the study area consisted of collecting and
analyzing approximately 1,050 stream-sediment, panned-concentrate, and rock
samples during 1980 and 1981. A11 samples were analyzed for 31 elements using
a six-step, semiquantitative emission spectrographic procedure (Grimes and
Marranzino, 1968), for zinc and antimony by atomic-absorption techniques (Ward
and others, 1969; Welsch and Chao, 1975), and for arsenic using a colorimetric
technique (Almond, 1953).

The results of the geochemical survey indicate anomalous concentrations
of several elements in rock, stream-sediment, and panned-concentrate samples
from the study area. The stream-sediment and panned-concentrate anomalies
form much broader patterns than do those from rock samples and helped to
locate areas of hydrothermal alteraton. The rock sample anomalies are more
restricted to areas of hydrothermally altered rocks and mineral occurrences
and are more direct indicators of particular trace-element suites associated
with particular rock types and with various types of mineral deposits.

MINING DISTRICTS AND PRODUCTION HISTORY

Located in one of the most mineral-rich regions of the northern Rocky
Mountains, the study area is near many highly productive mining districts
where the geology is grossly similar to that of the study area. The Flint
Creek Range, next range to the north, has many districts, including the highly
productive Philipsburg district. The "richest hill on earth," Butte, with
multi-billion dollar production, is about 35 mi east of the study area. The

include two areas that have moderate to high potential, five that have
moderate potential, and three that have low potential (table 1).

The two areas that have moderate to high potential are the Senate mine-
Kelly Lake area (area 1) and the Warren Peak area (area 2). At the Senate
mine, a structurally controlled zone of sheared rock, quartz veins, and
replacement of quartzite by ankerite, barite, and sulfide minerals is
present. Sparse ore minerals, mainly chalcopyrite, pyrite, and galena, occur
in veins and disseminated in the wallrocks and constitute a low-grade resource
of silver and copper. This zone extends into the Anaconda-Pintlar Wilderness
and includes the Ivanhoe Lake prospects, which have 4,000 tons of identified
resources of silver and iead. That part of area 1 that has high potential for
resources of gold, copper, and lead is defined by the occurrence of anomalous
amounts of copper, silver, lead. antimony, arsenic, molybdenum, and tungsten
in rock samples from a zone of highly fractured Belt quartzite. This
fracturing has promoted a high degree of secondary permeability and permitted
access by ore-forming hydrothermal fluids. An area surrounding the Senate
mine and extending to the vicinity of Kelly Lake has moderate potential for
resources of silver, copper, and lead in deposits similar to those in the
Senate mine area.

In the Warren Peak area (area 2) mesothermal fissure quartz veins occur
in a granodiorite stock and in quartzite or carbonate rocks that border the
stock. The occurrence of two deposits and several prospects indicate that the
center of this area has high potential for resources of silver, lead, copper,
zinc, and molybdenum. The deposits have 18,000 tons of identified resources
of silver, lead, and copper. This part of area 2 coincides with a positive
magnetic anomaly. Extending west and northeast from Warren Peak and from the
area of high potential is an area that has moderate potential for resources of
silver, lead, copper, zinc, and molybdenum in deposits similar to those in the
area of high potential.

alteration and mineralization and has Tow potential for undiscovered resources
of metallic minerals.
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