’MLA 25-93

Mineral Land Assessment
Open-File Report/1993

Mineral Investigation of the

Anderson Mountain Study Area,
Lemhi County, Idaho

ANDERSON MOUNTAIN
STUDY AREA

UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF MINES



MINERAL INVESTIGATION CF THE ANDERSON MOUNTAIN STUDY AREA,
LEMHI COUNTY, IDAHO

By
Ronald T. Mayerle and Terry J. Close

MLA 25-93

Western Field Operations Center
Spokane, Washington

UNITED STATES DEPARTMENT CF THE INTERICR
Bruce Babbitt, Secretary

U.S. BUREAU OF MINES
Hermann Enzer, Acting Director



PREFACE

The Wilderness Act (Public Law 88-577, September 3, 1964)
and related acts require the U.S. Bureau of Mines and U.S.
Geclogical Survey to survey certain areas of Federal lands
"...to determine the mineral values, if any, that may be
present..." Results must be made available to the public
and be submitted to the President and the Congress. This
report presents the results of a U.S. Bureau of Mines
mineral survey of the Anderson Mountain study area (RARE II
4-942 and vicinity), Lemhi County, Idahe. The study area
had been recommended as Wilderness (10l1st Congress).
Mineral-related activities in the study area would be
restricted under Wilderness designation.

This open-file report contains data gathered and interpreted
by personnel of the U.S. Bureau of Mines, Western Field
Operations Center, Branch of Resource Evaluation, East 360
Third Avenue, Spokane, Washington 99202. This report has
not been reviewed for conformity with U.S. Bureau of Mines
editorial standards.
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UNITS OF MEASURE, ABBREVIATIONS, SYMBOLS, AND
J CONVERSIONS USED IN TEIS REPORT

Tc conform to the Omnibus Trade and Conmpetitiveness Act of
1988 and Executive Order 12770, dated July 25, 1991,
measurements made during this study have been converted to
the metric system. Conversions have been done using Federal
Standard a, May 5, 1983, preferred metric units for general
use by the Federal Government, General Services
Administration (GSA). Some information in the appendices,
which was copied from other sources, has been left in 1its
original measurement system. Significant precious-metals
concentrations are shown in both metric and English units.

Metric Units

cp centimeter (cm_x 0.3937 = 1 %nch)
m cubic meter (m X 1.3079 - yd

ha hectare (ha x 2.471 = acre)

g gram (g x 0.02% = troy ounce)

g/t grams/metric ton (g/t/34.286 = troy
: ounce/short ton)

< less than

m meter (m x 3.28 = ft)

t metric ton {(tonne) (t x 0.9072 = ton)
kg kilogram (kg x 2.205 = 1b)

Km kilometer (km X 0.6214 = mi)

ppm part per million

% percent

b degree

' minute

L second

English Units

ft foot
ton short ton
0z troy ounce
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NAMES AND CHEMICAL FORMULAS OF MINERALS NAMED
IN THIS REPORT

arsenopyrite........ FeAsS (iron arsenic sulfide)

AZAENEL . e o o ioisle o = Cu,y (C0O;5),(0H) 2 (hydrous copper carbonate)

bornite. .coesvrsovns CusFeS, (copper iron sulfide)

chalcopyrite. covsven CuFeS, (copper iron sulfide)

Chrysocolla. ... wens (Cugﬁ(Sig&(OH)L (hydrous copper
silicate)

calcite............. CaCO; (calcium carbonate)

cuprite............. Cu,0 (copper oxide)

GALENA: « 5 sm & 68 5 5 o0 PbS (lead sulfide)

hematite. s.ss v e ans Fe,0; (iron oxide)

limonite............ hydrated iron-oxide group

magnetite........... Fe,0, (iron oxide)

malathite. cowsnswr s Cu, (CO3) (OH)2 (hydrous copper carbonate)

molybdenite......... MoS, (molybdenum sulfide)

55,7 it By - [P R FeS, (iron sulfide)

<0 e SR 8§10, (silicate)

siderite............ FeCO; (iron carbonate)

sphaleritB.esscnssnss ZnS (zinc sulfide)

tetrahedrite........ (Cu, Fe),,Sb,S,; (copper iron antimony
sulfide)
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SUMMARY

In 1992, the U.S5. Bureau of Mines conducted a mineral
investigation of the Anderson Mountain study area, including
RARE IT area 4-942, in Lemhi County, Idaho. The 7,340-ha
study area lies within the Salmon National Forest about one
kilometer north of the old mining town of Gibbonsville
(pop.: 100). The eastern boundary of the study area is
formed by the crest of the Bitterroot Range. The crest also
serves as the Continental Divide, and as the border between
Idaho and Montana.

The study area lies within the Gibbonsville Mining District,
an important past producer of gold from lode and placer
deposits. Since the 1870's, several hundred claims for both
types have been located in the study area. Thirty-six
current (1992) lode claims and two patented claim groups
(one lode and one placer) are wholly or partially in the
study area. No placer claims are current. In all, twenty-
seven lode and five placer properties in and adjacent to the
study area were investigated. Workings on the properties
included 2 caved shafts; 36 caved adits; 8 open adits; 120
small pits, cuts, and trenches; and 4 large dozed cuts.

The oldest rocks in the study area are metasediments of the
Proterozoic Yellowjacket formation. The Yellowjacket rocks
are overlain by remnants of the Medicine Lodge Thrust Plate
composed of metasediments of the Proterozoic Swauger and
Lemhi groups; the latter is locally divided into the
Gunsight and Big Creek formations. The Yellowjacket and
plate rocks are cut by the trans-Challis fault system (TCFS)
(also known as the Great Falls tectonic zone), a belt of
parallel faults and shear zones, dikes, and other geologic
features, at least 30 km wide in places, that extends
northeast from Idaho through Montana to Saskatchewan,
Canada. The TCFS, which has experienced recurrent movement
from the Proterozoic to the present, also acts as the
tectonic boundary or transition zone between two types of
Eocene-age northeast-trending extensional regimes, the one
to the south (i.e, north central Idahe and adjoining
Montana) being overprinted by younger basin and range
structures or block-uplifted mountains. Eight mining
districts, including the Gibbonsville, occur along the TCFS
in Idaho, and another ten occur in Montana. Other faults in
the study area trend north, northwest, and east. Those that
trend east may be as old as Proteroczoic, and those that
trend north and possibly those that trend northwest are
related to the mid-Tertiary Basin and Range extension or
block uplifting. Mineralization occurs locally along all of
the faults, and at their intersections.



The east-trending veins are cut off to the west by the
north-trending Anderson Creek fault. The Anderson Creek
fault i1s a probable high-angle reverse fault that was
intruded by a diorite dike. A sill from the dike apparently
intruded into a low-angle, reverse fault in the Yellowjacket
rocks and provided the "heat engine" that created the east-
trending veilns.

Other deposits are located on the west side of the Anderson
Creek fault/diorite contact in quartzitic rocks of the
Gunsight Formation near the base of the Medicine Lodge
thrust plate. The Roland and Taylor Mine, just outside of
the study area, produced gold and possibly silver and copper
from a brecclia/stockwork deposit located along the west side
of the north-trending Anderson Creek fault at an
intersection with a probable northwest-trending fault. The
nearby Boone Mine within the study area has produced gold,
silver, and possibly copper and lead from a north-northeast-
trending vein set, alsoc at a probkable intersection with one
or more northwest-trending faults. Both the Boone and the
Roland and Taylor deposits could be underlain by a diorite
sill that intruded from the diorite dike into imbricate
faults near the base of the thrust fault.

At least two other mineral deposits in Gunsight rocks--the
Corn Beef and another about which little is known--are
located along the west side of the Anderson Creek
fault/diorite contact in Gunsight Formation rocks. Both are
just outside of the study area and were not examined, but
they add to the observation that the Anderson Creek
fault/diorite dike/sill was the focus of mineralization in
the area. The Anderson Creek fault/diorite dike/sill has a
potential for additional gold-bearing vein deposits and
bulk-tonnage, low grade, breccia/stockwork deposits along
its length both within and without the study area.

Gold has been mined from numerous narrow, east-trending quartz
veins cutting Yellowjacket rocks and an underlying diorite
dike/sil)l in the southern part of the study area. The patented
Clara Morris Claim Group, in the southern part of the study
area, was the third largest producer in the district, having
produced an estimated 373,236 g (12,000 oz) of gold and minor
silver, copper, and lead worth over $4 million at todays prices
from the east-trending veins. The AD&M claim group, which
bounds the study area to the south, was the largest producer in
the district. It produced about 1,493,000 g (48,000 oz) of
gold worth about %16 million at 1992 prices. The McMackin-Luv
claim group within the study area also produced some ore.

These three adjoining properties have a potential for the
discovery of additional resources from the east-trending veins,
and some of the dumps may contain additional resources. The
veins, although rich, are narrow, and would have to be mined by
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expensive underground means.

Some gold, silver, and copper were produced from a 10-m-
thick, gossanous exhalite deposit at the Kopr Kyute Mine
just north of the study area. The exhalite deposit occurs
in metasediments of the Yellowjacket Formation within a
stratigraphic interval that contains numerous, conformable
beds of siliceous, iron-rich chemical sediments. The
chemical sediment beds--both within and outside of the study
area--show anomalous gold, silver, and copper. The
stratigraphic interval containing the beds is up to 60 m
thick. The lateral extent of the interval is unknown;
however, a company mapped four exposures of 1t, each a few
hundred meters long, over an aggregate length of nearly 4 kn
(this report). The stratigraphic interval serves as a
marker zone for similar exhalite deposits elsewhere in the
region.

None of the study area properties were producing, but
numerous workings, significant past production, recent
exploration by major companies, and significant sample
results show that sub-economic resources are present and
ilndicate that mineable resources could exist. Two copper
porphyry/stockwork deposits and an area containing gold-
bearing vein-quartz flocat warrant further exploration.

Other vein deposits in the study area are weakly mineralized
and of apparent low tonnage.

Sand and gravel deposits in drainages throughout the study
area have a low placer-gocld content. However, a placer
sample taken from a patented claim group that bounds the
study area contained significant gold; the property warrants
additional exploration. Some of the sand and gravel
deposits could be used for aggregate or road material, but
other deposits are abundant in the region. No energy
resources are known in the study area.

INTRODUCTION

This report describes a mineral investigation of the
Anderson Mountain study area (RARE II 4-942 and vicinity) in
Lemhi County, Idaho, that was conducted by the USBM (U.S.
Bureau of Mines) in 1992. The investigation fulfills two
primary geoals of the USBM: to gather data that will (1)
assist the President, Congress, and Federal agencies in
land-use planning, and {2) help ensure that the Nation has
an adequate supply of minerals for its economy and defense.

Gecgraphic Setting

The Anderson Mountain study area lies along the west slope
of the Bitterroot Range in northeastern Idaho (fig. 1). The
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Figure 1.- Location of the Anderson Mountain study area, Lemhi County, Idaho






copper. In addition, samples taken elsewhere along the unit--
both within and outside of the study area--show anomalous gold.
A number of other exhalite deposits have been discovered in the
Yellowjacket Formation in Idaho; some contain significant
cobalt as well as copper, gold, and silver. Other dominant
elements in some of the exhalite deposits include bismuth and
rare-earths, and other strongly associated elements include
iron, arsenic, sulfur, and boron (Hughes, 1990, p. 20). The
Yellowjacket metasediments are thought to have been deposited
in a major rift, and the siliceous, iron-rich, chemical
sediment beds and associated exhalite deposits probably formed
from seafloor hot springs that emanated from basin-margin
growth faults or subsidiary faults (Hughes, 1990, p. 19).

The Yellowjacket metasediments are overlain by structural and
erosional remnants of the Medicine Lodge thrust plate, part of
the fold and thrust belt that extends from Alaska to Mexico
(pl. 1 and fig. 2). The plate rocks are mostly quartzitic
units of the Proterczoic Swauger and Lemhi Groups that may have
been transported as much as 160 km from the west (Ruppel and

others, 1975, p. 1). The thrusting began about 100 m.y.
(million years) ago and ended about 70-75 m.y. ago (Ruppel,
1984, p. 33). Locally, the Lemhi Group has been divided into

the Big Creek and Gunsight Formations; these rocks are commonly
shattered, brecciated, and iron stained due to their
involvement in the thrusting (Lopez, 1982, map).

These Yellowjacket and plate rocks are cut by the Great Falls
tectonic zone (GFTZ), a recently recognized belt of parallel
faults and shear zones, 30 km or more wide in places, that
extends from Idaho through Montana to Saskatchewan, Canada
(O'Neill and Lopez, 1935, fig. 6). ©'Neill and Lopez (19%0, p.
75) reports that the zone has experienced recurrent movement
from the Middle Proterozoic to the present. Since its
beginning, the GFTZ has influenced or controlled the intrusion
of igneocus bodies, the uplift and orientation of mountain
ranges and thrust belts, eruptive wvolcanic centers, dikes and
dike swarms, and mineral deposits. In Idaho, the GFTZ is more
commonly known as the trans-Challis fault system (TCFS) (fig.
2). Thor Kiilsgaard and David Lopez of the USGS were among the
first to recognize the extent of the TCFS in the early 1980's,
based partially on geological mapping of the Challis two-degree
quadrangle and mapping of the Yellowjacket Formation near
Salmon (Lopez, 1981, p. 88-92). That the TCFS has controlled
or influenced the emplacement of numerous mineral deposits has
been well documented in recent years by Bennett (Idaho State
Geologist) (1986), Kiilsgaard and others (1989), Kiilsgaard
(1990), O'Neill and Lopez (1985 and 1990), and others. In
response, numerous mining companies have focused their
exploration activities along the TCFS, including ECM Inc.
Figure 3 shows 64 mines and prospects (numercus others not
shown) and eight mining districts, including the
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