

























































































Table 6.--Mineral resource potential of the Anaconda-Pintlar Wilderness Study Area--Continued

Areal Potential Identifed Undiscovered Depos it Favorable criteria?
resources resources types
6, One Moderate--- None------ Ag, W, Cu-- Mesothermal 1, Occurrence of known deposits.
Hundred vein, 2. Occurrence of favorable
Acre replacement Paleozoic carbonate units.
Meadow zones. 3. Favorable structural zone of
area. highly fractured rocks.

4. Area flanks major positive
magnetic anomaly.

7, Copper Moderate--~ None------ Ay----==~-- Placer----- 1. Anomalous gold values in
Creek. panned-concentrate samples
from Copper Creek.

2. Occurrence of stream and
glacial deposits.

3. Occurrence of metal*bearing
veins upstream in drainage
area.

8, Area Low=======~ None=-=-=~---- Au, Ag, Cu, Disseminated 1. Occurrence of prospects.
north of Mo, W, stockwork 2. Sporadic geochemical
45°55° or porphry, anomalies for rock and
and east skarn, stream-sediment samples.
of 113°36°', mesothermal 3. Areas of hydrothermal
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--- Nong-~=-=--- Various---- Various=----- 1. Occurrence of weak and
of study sporadic geochemical anomalies
area. in stream-sediment samples.

1See section on "Assessment of mineral resource potential® (this report) which includes
discussion of each area.

2See section on "Assessment of mineral resource potential" (this report) for more detail of
favorable criteria.
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prospects, resources are listed as identified.
Resources the existence of which are postulated on the
basis of some combination of geology, geochemistry,
geophysics, and remote sensing are listed as
undiscovered. The deposit types are based on deposits
known to occur in the area or on mineral deposit
models that {fit the geologic, geochemical, and
geophysical characteristics of the area. The favorable
criteria used in the rating of potential include

(1) The occurrence of known deposits: the types
of deposits and the abundance of prospects.

(2) The occurrence of geochemical anomalies:
the elements and their concentration ranges, the
media sampled, the proportion of anomalous to
background values, and suites of anomalous elements
as representatives of particular types of deposits.

(3)  Favorable geology: the occurrence of
favorable host rocks, favorable structural setting, and
the presence of or proximity to igneous rocks as heat
or metal sources or as hosts to deposits.

(4) Favorable geophysics:  principally the
proximity or coincidence of positive and negative
magnetic anomalies which, in general, indicate the
configuration of intrusive contacts in the subsurface.
The areas that occur along the flanks of either a major
positive or negative anomaly are the most favorable
for the occurrence of deposits.

(5) The occurrence of hydrothermally altered
areas as indicated by limonite mapping from Landsat
data.

Two areas within the study area have moderate
to high potential for resources, five areas have
moderate potential, and two have low potential.
Undiscovered resources are expected in two principal

deposit  types: porphyry (or stockwork) and
mesothermal vein, Other types that are known or
expected to occur are replacement, skarn,

disseminated, and placer. Of greatest interest are the
porphyry or stockwork deposits, which tend to be large
and amenable to large-tonnage, low-unit-cost
operations. Vein deposits would be higher in grade but
mostly small and narrow and expensive to mine.
Known vein deposits in the area all contain low grades
of metals.

Area 1: Senate mine-Kelly Lake area

This area, a mnorth-northeast-trending zone
extending from the vicinity of Kelly Lake to the
Senate mine, has moderate to high potential for the
occurrence of resources of silver, copper, lead, and
gold in mesothermal veins, replacement zones, and
placers. Geology and structure of this area are similar
to that in the previously described Senate mine area.
The area of high potential is defined by geochemical
anomalies of copper, silver, arsenic, lead, antimony,
molybdenum, and tungsten in rock samples. It includes
the zone of mineralized rock present at the Senate
mine and extends into the wilderness including the
Ivanhoe Lake prospects in the wilderness, which have
identified resources (table 5). For this area of high
potential, many rock samples contain »2 ppm silver,
»200 ppm copper,>20 ppm arsenic,>300 ppm lead, and,l
ppm antimony.

The area of moderate potential extending out
from and south of the Senate mine area has sporadic
copper, arsenic, silver, and molybdenum
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concentrations and includes several deposits, one, the
Clipper lode, that has identified resources {table 5).
The geology and structure are similar to that in the
Senate mine area but evidence of mineralizatior is
less. Replacement of quartzite by carbonate and
sulfate minerals, such as is seen at the Senate mine, is
sparse.

Copper and silver are the most valuzble
resources in area 1, The known deposits, however, are
small and narrow and would be expensive to mine. In
general the grades are low, commonly less than 1 oz of
silver per ton and 1 percent copper. Because me*al-
bearing veins are present at the head of the stream
that drains the area of the Senate mine, area 1 also
has potential for the occurrence of small placer gnld
resources in alluvial and glacial deposits along the
small stream to the east of the mine that is a tributary
to the Middle Fork Rock Creek.

Area 2: Warren Peak area

Numerous small deposits occur in this area
including three that have 89,300 tons of identified
resources (table 5). These deposits are quartz veins in
granodiorite or in quartzite or carbonate rccks
adjacent to a granodiorite stock. The area of ligh
potential in the center of the Warren Peak area has a
higher concentration of veins and includes two
deposits, Luke claims and Warren Peak prospect, that
have identified resources. The known deposits are
small and narrow and would be expensive to mine.
Grades, especially of silver ore, tend to be higher than
for deposits in area 1, but known deposits are probably
marginal., Likewise, any undiscovered resourcers in
vein-type deposits would probably be small, narrow,
and marginal in grade.

The area has moderate to high potential for
resources of silver, lead, copper, =zinc, and
molybdenum in mesothermal vein and porphyry or
stockwork deposits. Favorable factors for the
occurrence of deposits include the presence of known
deposits and favorable geology consisting of a
granodiorite stock intrusive into host rocks of
Paleozoic and Precambrian age. Factors favorable for
the occurrence of porphyry or stockwork depaosits
include the appropriate age and compesition of the
stock, the presence of veins, the occurrence of areas
of limonite related to hydrothermal alteration, the
occurrence of tin anomalies, and the presence cf a
positive magnetic anomaly.

Area 3: Beaverhead Mountain area

At the center of this area, best exposed on ridges
north of Beaverhead Mountain, is a mineralized zone
that consists of a swarm of narrow quartz veins,
accompanied by disseminated pyrite in granodiorite
(fig. 6). This granodiorite stock intrudes the Helena
and Mount Shields Formations and a Dbiotite
monzogranite stock; fewer quartz veins are found in
these units than in the granodiorite, but at one loczlity
a contact metamorphic zone of pyrite-beaing
jasperoid and skarn is developed at the granodiorite-
Helena contact. Area 3 is also cut by several
porphyritic rhyolite dikes, most of which have argillic
and sericitic alteration products and contain



disseminated pyrite. These dikes contain conspicuous
smoky quartz phenocrysts. The area also has several
conspicuous zones of limonite related to hydrothermal
alteration (fig. 3).

Quartz veins seem to be of two types based on
their thickness and mineralogy, although the two may
be related genetically and temporally. The thicker
type is 1-18 in. thick, is commonly coarsely crystalline
and locally wvuggy, and contains minor pyrite and
chalcopyrite(?) (mostly altered), some muscovite, and
rare beryl. These veins are subparallel and form an
east-northeast-trending swarm. The second set of
narrow veins is present as an intersecting network of
0.1- to 0.5-inch-thick veinlets that contain only
quartz. Vein-related alteration developed minor
disseminated pyrite and muscovite adjacent to the
veins.

The area has a strong multi-element geochemical
signature based on trace-element data for rock
samples (table 2). Elements that occur in anomalous
concentrations in the greatest number of samples
include tin, molybdenum, copper, and silver. Elements
that also occur in anomalous amounts, but with less
frequency, are arsenic, antimony, zinc, tungsten,
beryllium, bismuth, and fluorine. The complexity of
the trace-element geochemistry suggests that the area
has been subjected to two or more pulses of
hydrothermal activity.

Although the intensity of alteration is low,
several factors indicate a moderate potential for the
occurrence of resources of molybdenum, copper,
silver, tungsten, and possibly tin in a porphyry or
stockwork deposit in the Beaverhead Mountain area.
Favorable geology--a stock of appropriate age and
composition, evidence of multiple intrusive activity,
and presence of veins and altered rock--and a
geochemical suite of molybdenum, copper, tin,
tungsten, and beryllium are favorable criteria in this
area. The area also has potential for resources of
tungsten, molybdenum, and copper in skarn deposits
along the granodiorite (TKgd)-Helena contact and for
resources of silver and copper in mesothermal veins.
The geochemistry, altered rocks, and veins suggest a
mineralizing process peripheral to a porphyry system
and that any porphyry deposit formed would likely be
at a depth of more than several hundred feet below the
present surface.

Area 4; Mount Howe-Mount Evans area

This is an area of complex geology where
quartzite and argillite of the Mount Shields Formation
have been intruded and metamorphosed by stocks of
quartz diorite, monzogranite, and granodiorite and a
multitude of granodiorite porphyry, dacite porphyry,
diorite, and aplite dikes (fig. 7). Evidence of
mineralization includes the occurrence of quartz veins,
very  strong limonitic alteration  of the
metasedimentary rocks, and moderate alteration of
some of the dikes. Some of the quartz veins, mostly in
the vicinity of Mount Howe, have molybdenite and
ferrimolybdite. The limonitic alteration was very
intense and widespread (fig. 3) and was due to the
oxidation of pyrite that occurs disseminated in
quartzite and mica schist of the contact
metamorphosed zone. The pyrite and associated
limonite are most abundant in a north-~ to northwest-
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trending zone along both sides and parallel to a diorite
dike that crops out to the west of Mount Evans,

Rock samples from the area have trace-element
anomalies of silver, tin, beryllium, copper, e*senic,
zinc, molybdenum, bismuth, and fluorine (table 3), a
suite similar to that in the Beaverhead Mountair area,

Like the Beaverhead Mountain area, this avea has
moderate potential for the occurrence of resou-ces of
molybdenum and copper in stockwork or porphyry and
mesothermal vein deposits. In addition to the
favorable geology and geochemistry, the area in part
coincides with and flanks a very prominent positive
magnetic anomaly. Part of this anomaly is associated
with exposures of a quartz diorite intrusive ccmplex,
and in the area of Mount Howe and Mount Evans the
magnetic anomaly probably reflects the subrurface
configuration of this intrusive complex,

Area 5: Lower Seymour Lake area

This area has moderate potential for the
occurrence of resources of molybdenum,,.silver, and
tungsten in stockwork or porphyry depo##fﬁ,,{" Although
this area is poorly exposed and smallé’i‘,’%ﬁ“;i size than
areas 3 and 4, the intenmsity of alteration ard vein
emplacement was greater here, An exposed
mineralized zone in altered, sheared granodicvite is
adjacent to and partly in the wilderness, but it~ areal
extent cannot be determined because it is terminated
by a fault on the southeast side and is covered on the
other sides by surficial deposits (fig. 8). Evidence of
mineralization includes silicically, sericiticall™, and
argillically altered rocks, moderate to strong limonite
staimng, and the occurrence of quartz veins as thick as
12 in. and containing limonite after pyrite and
ferrimolybdite after moalybdenite, Fluorite was also
recognized in thin quartz veinlets.

Rock and stream-sediment samples show
anomalous concentrations of molybdenum, silver,
bismuth, copper, lead, tin, tungsten, zinc, and fl-orine,
(table 4)--a geochemical suite similar to that in areas
3 and 4 and compatible with the occurrenc: of a
porphyry or stockwork molybdenum or copper
deposit. The area also flanks a major positive
magnetic anomaly that lies to the southeast.

Area 6: One Hundred Acre Meadow area

This area, which straddles the wilderness
boundary, has moderate potential for the occvrrence
of resources of silver, tungsten, and cop~er in
mesothermal vein and replacement deposits sirilar to
those in the Silver Lake district to the north. The
rocks consist of Paleozoic units, mostly carbonate
beds, that are folded and faulted and cut by sparse
narrow quartz veins that locally contain sulfider. Two
known deposits are included in the area; theve are
small, but larger replacement deposits cont‘aining
higher grades of tungsten and silver may occur in the
subsurface. This area lies close to a major pnsitive
magnetic anomaly.

Area 7: Copper Creek area
This area lies along the valley of the upper part

of Copper Creek that drains part of the Senate mine-
Kelly Lake mineralized zone, and it has mcderate



potential for the occurrence of small placer gold
deposits in alluvial and glacial deposits along Copper
Creek. Several panned-concentrate samples from the
stream in the wilderness and just to the north of the
boundary contain anomalous concentrations of gold,
which may have come from vein deposits that were
eroded higher in the drainage basin in the Senate mine-
Kelly Lake area.

Area 8

This is a large area north of 45°55' and east of
113936' that surrounds areas 1 through 7. Throughout
this area is scattered and weak evidence suggesting
low potential for undiscovered resources of gold,
silver, copper, molybdenum, and tungsten. Evidence
includes the occurrence of a few prospects, sporadic
geochemical anomalies in rock and stream-sediment
samples, and small areas of limonite related to
hydrothermal alteration. Geology and structure are
generally favorable for the occurrence of various types
of deposits, and several positive and one negative
favorable magnetic anomalies are present.

Area 9

This is a small area including the Logger No. 1
claim, Samples from this prospect have anomalous
amounts of gold, silver, molybdenum, and beryllium.
This area includes a zone of shearing and has low
potential for resources of the above commodities.

Area 10

This area includes all of the remaining parts of
the wilderness and contiguous roadless area that are
not in areas 1-9. Except for the occurrence of weak
and sporadic geochemical anomalies in stream-
sediment samples, this area lacks, in general, evidence
of hydrothermal alteration and mineralization.
Geology, geophysics, and structure are less favorable
than in areas 1 through 9. This area has low potential
for undiscovered resources of metallic minerals.

Potential for nonmetallic and energy resources

Workable deposits of sand, gravel, or stone may
occur in the study area, but these materials are more
readily accessible in other areas outside the wilderness
and contiguous roadless area. There is no evidence of
potential for geothermal, coal, oil, or gas resources.
There are no krown hot springs or young volcanic rocks
in the area, and coal-bearing sedimentary rocks do not
occur. Oil and gas may be present in the Paleozoic
sedimentary rocks of the study area at depth, but due
to the lack of subsurface and seismic data the
potential for resources of oil and gas cannot be fully
assessed, However, plutonic rocks of Cretaceous to
Tertidary age are exposed over much of the study area,
and geophysical surveys indicate the presence of
plutonic rocks in much of the subsurface in and
adjacent to the study area. This suggests that the
region has been subjected to temperatures high enough
to destroy any significant deposits of oil or gas that
may have formed in the sedimentary rocks.
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