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INTRODUCTION

The symposium on the geology and mineral
deposits of the Challis 1°X2° quadrangle, presented at
the Northwest Mining Association convention in Spokane,
Wash., on December 1-2, 1983, was the seventh public
meeting in which the results of studies made under the
Conterminous United States Mineral Assessment Program
(CUSMAP) have been discussed. The chapters in this
volume are slightly expanded, written versions of the talks
presented as part of the symposium.

CUSMAP was initiated in 1977 to provide an up-
to-date assessment of the mineral resource potential of
the lower 48 States. Under CUSMAP, more than 66,000
square miles in 12 states have been assessed to date, and
additional assessments will be completed on another
60,000 square miles in the near future.

One of the major objectives of CUSMAP is the
development and application of new concepts for the iden-
tification of mineral resource potential in heretofore
untested but possibly mineralized areas. CUSMAP is
providing new information on present and potential
mineral supplies and is producing important data to guide
our national minerals policy, for minerals exploration, and
for land-use planning by Federal, State, and local govern-
ments. The results of the CUSMAP assessments are
published in folio format. In addition to a mineral

resource appraisal report and map, a folio may include
geologic, geochemical, geophysical, and other maps and
reports. A summary report for each quadrangle is pub-
lished as a U.S. Geological Survey Circular. Basic data
developed during the studies are published in a wide range
of other technical reports.

The Challis CUSMAP project began in 1979. At
that time, modern geologic mapping was available for 15
percent of the quadrangle. Major emphasis, therefore, was
placed on improvement of the geologic data base, a
necessary prerequisite to a meaningful mineral resource
appraisal. A wide range of geologic settings is present;
41 mineral commodities have been produced or occur in
anomalous but subeconomic quantities.

The chapters in this volume are summaries of parts
of the work done on the Challis project prior to December
1983. In many respects, the chapters should be considered
progress reports because work on some of the topics
discussed is continuing. And, because the articles orig-
inated as scripts for oral presentation, not all the
customary conventions for formal written presentation
could be followed. For example, not all geographic terms
mentioned in the text are shown on the figures. However,
the text provides sufficient information about their loca-
tion to guide the interested reader.

Introduction v
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the lead-silver-antimony-tin veins in the Wood River For-
mation in the southern part of the quadrangle; tungsten-
antimony-gold deposits at Yellow Pine; stratabound and
vein uranium deposits near Stanley; vein fluorspar
deposits near Meyers Cove, Challis, and Stanley; mercury
vein-replacement deposits in roof pendants near Yellow
Pine; and many of the epithermal gold-silver vein deposits
in the quadrangle.

The source of the metals for the extensive Tertiary
mineralization is still an enigma. Did the Tertiary plutons,
much as the Idaho batholith, simply provide a driving
mechanism for convecting hydrothermal systems, or were
the plutons themselves metalliferous? Geochemical
evidence suggests that the Tertiary granites were enriched
in beryllium, uranium, thorium, molybdenum, and tin
(Bennett, 1980). However, as suggested by Howe and Hall
(chap. P, this volume), the sulfur isotopes indicate a
crustal source for the sulfur.

SPATIAL DISTRIBUTION OF
SELECTED MINERAL COMMODITIES

Examination of the distribution of the major com-
modities shows certain definite spatial associations with
major structural and stratigraphic features. These associa-
tions are discussed here by commodity, in order of
fluorspar, mercury, gold, silver, molybdenum, zinc, lead,
and copper.

Fluorspar

Fluorspar deposits are present in three major areas
in the Challis quadrangle, the Meyers Cove, Stanley, and
Challis-Bayhorse districts (fig. A9). Elsewhere throughout
the quadrangle fluorspar is a common gangue mineral
associated with both base- and precious-metal deposits.

In the Meyers Cove district (Anderson, 1943; Cox,
1954), the fluorspar deposits are tabular veins paralleling
fracture zones, with some stringers and lenses cutting
obliquely across the fracture zones. The deposits form
well-defined lodes along the fractures, generally with some
minor replacement. Individual lodes may be 8 to 30 m
long. The ore minerals are fluorite with or without minor
stibnite in a gangue of barite, calcite, and chalcedony. The
deposits are within a zone 1 km wide by 3 km long. Host
rocks are the 47-m.y.-old tuffs of Camas Creek.

In the Stanley district (Choate, 1962; Tschanz and
others, 1974) fluorspar is present in tabular zones con-
taining veins and stringers; individual veins are as much
as 1 m wide, and the composite width of veins and
stringers is as much as 5 m. All of the deposits are
associated with faults and shears and are spatially related
to rhyolite dikes. The veins are mostly open-space fillings
with minor replacement. Two main assemblages are

present: a quartz-pyrite-gold-fluorite assemblage, and
simply quartz and fluorite. The host rock for all of the
fluorspar deposits near Stanley is the Idaho batholith.

Fluorspar in the Bayhorse-Challis district is widely
distributed in dolomitic rocks and is controlled in part
by faults and in part by breccia zones (Snyder, 1978;
Hobbs, chap. K, this volume). Two types of fluorspar
deposits are present. The first type is fissure veins rang-
ing from small veinlets measured in centimeters to zones
several meters wide containing lodes tens of meters long;
the second type is stratabound zones of breccia a few tens
to several meters wide in a stratigraphic interval as much
as 7 m thick within the Ordovician(?) Bayhorse Dolomite.
The stratabound deposits have been interpreted as open-
space filling of collapse breccia (Snyder, 1978), and alter-
natively as Mississippi Valley/Appalachian-type deposits
modified by later igneous and tectonic events (Hoagland,
1979). The mineralogy of both the vein and stratabound
deposits is grossly similar; fluorite is present along with
earlier formed base-metal sulfides and sulfosalts of silver
and copper in a silica gangue.

Thus fluorspar is a fairly common gangue mineral
in both base- and precious-metal deposits throughout the
quadrangle, but, more important, the main fluorspar-
producing deposits are spatially separate from the major
base-metal deposits, as in the Meyers Cove and Stanley
districts. In the Bayhorse district base metals are common
but are markedly earlier than the fluorspar. Therefore,
fluorspar mineralization may have occurred separately and
later than the base- and precious-metal mineralization.
This event was probably the result of the emanations of
volatile elements late in the crystallization history of the
Tertiary magmas.

Mercury

Mercury occurs in several areas in the quadrangle,
including the Boulder Creek district where it is associated
with base- and precious-metal deposits, and the Stanley
area where trace amounts are associated with the uranium
vein deposits (fig. A10). However, the only district con-
taining mercury of economic significance is the Yellow
Pine area (Bailey, 1964) where cinnabar occurs as veins,
fracture coatings, and replacements in Precambrian rocks
adjacent to the Idaho batholith in ring fractures of the
Thunder Mountain caldera (Leonard, chap. H, this
volume).

Gold

The location and production of gold mines in the
quadrangle are shown on figure All. The Custer graben
(Johnson and Mclntyre, 1983) and the Thunder Moun-
tain caldera (Leonard, chap. H, this volume) have pro-
duced the bulk of the gold from the area. Gold is present

Summary of the Geology, Mineral Deposits and Resource Potential 15
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Figure A9. Fluorspar mines and prospects in the Challis quadrangle.

in several types of occurrences in a wide variety of geolog-
ical settings. The common deposit types (fig. A8) are: (1)
gold-silver veins containing subordinate base metals; these
occurrences are numerous in the quadrangle, and examples

16 Challis 1°x2° Quadrangle, Idaho

are the Lucky Boy and General Custer mines in the Custer
graben, the Yellowjacket mine in the Yellowjacket district,
the Mammoth mine in the Grimes Pass district, and the
Golden Day mine near Stanley; (2) stockwork veins and
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Figure A10. Mercury mines and prospects in the Challis quadrangle.

disseminated gold and silver in high-level rhyolites, such
as at the Sunbeam mine in the Custer graben, the Parker
Mountain and Snowshoe Creek deposits in the Twin Peaks
caldera, and the Singheiser mine in the Panther Creek

graben; (3) stratabound gold-silver replacement deposits
in volcanic rocks, the best example of which is the Sun-
nyside mine in the Thunder Mountain caldera; (4)
stratabound gold-silver replacement deposits in caldera-

Summary of the Geology, Mineral Deposits and Resource Potential 17



filling sediments, such as at the Dewey mine, also in the
Thunder Mountain caldera; (5) vein-replacement deposits
in argillized metasedimentary Precambrian rocks, such as
the West End deposit in the Yellow Pine district; and (6)
gold placer deposits, examples of which are the Yankee
Fork placers in the Custer graben, the Loon Creek placers,
and the Stanley Creek and Valley Creek placers near
Stanley.

Silver

As would be expected, the distribution of silver
within the quadrangle strongly resembles that of gold
(fig. A12). The main difference is in the relative propor-
tions of the two metals in a given deposit. Like gold, silver
occurs in a wide range of deposit types. In addition to
the types previously mentioned for gold, two other signifi-
cant occurrence types for silver are replacement deposits
in carbonate rocks containing predominant silver and
lead, the best example of which is the Clayton Silver mine;
and stratabound syngenetic deposits in argillic rocks, ex-
amples of which are the Livingston mine and the
vanadium-silver occurrences in the Salmon River assem-
blage in the Bayhorse district.

Molybdenum

Molybdenum is present in at least five types of oc-
currences in the Challis quadrangle (figs. A8 and A13).
These are: (1) Cretaceous porphyry deposits in
granodioritic to granitic rocks at the Thompson Creek
mine; (2) Cretaceous porphyry vein stockworks in
sedimentary rocks at the Little Boulder Creek deposit; (3)
skarn deposits with tungsten in roof pendants and adja-
cent to the Idaho batholith, such as the Virginia Beth oc-
currence; (4) Tertiary vein-fracture systems associated with
dike swarms, such as the Little Falls deposit; and (5)
disseminations and stockworks with gold and silver in
high-level rhyolites.

Base metals

Zinc in the quadrangle (fig. A14) occurs in replace-
ments in carbonate rocks, in veins, and in partly remobi-
lized stratabound syngenetic deposits. The remobilized
stratabound syngenetic deposits at the Livingston mine
and the Hall-Interstate vein were the two largest produc-
ing mines.

Lead occurrences are somewhat more scattered than
zinc but are strongly associated with the Paleozoic
sedimentary rocks (fig. A15). The largest producing mines
were the Ramshorn vein deposit in the Bayhorse district,
the remobilized stratabound deposit at the Livingston

18 Challis 1°x2° Quadrangle, idaho

mine, replacement deposits in the Seafoam district, and
the Hall-Interstate vein deposit (fig. A8).

Copper occurrences are widely scattered and appear
to be associated with the Paleozoic sedimentary rocks and
also with the Precambrian sedimentary rocks (fig. Al6).
The main producing mines were vein deposits in the
Bayhorse district and the Hall-Interstate mine, and also
vein replacement deposits in the Seafoam district.

METAL PRODUCTION IN RELATION
TO GEOLOGIC PROVINCES

The production of gold and silver from the major
structural and stratigraphic provinces within the quad-
rangle is shown on figure Al7. Production figures are plot-
ted on a logarithmic scale, and the total amount produced
is shown by the value at the top of each column. As can
be seen, the Thunder Mountain caldera (TMC, fig. Al7)
has produced the most gold, followed by the Custer
graben (CG), and then roof pendants (RP). The total
amount of gold produced from volcanic sources within
the Challis volcanic field, the first four columns on figure
Al7 totaled, is shown by the column labeled TV.

The production of silver shows a somewhat different
pattern. Mines within the Paleozoic sedimentary rocks
have produced by far the greatest amount of silver. The
combined total of the four volcanic provinces, the Pan-
ther Creek graben, the Twin Peaks caldera, the Thunder
Mountain caldera complex, and the Custer graben, is
about 10 times less than the amount produced from the
Paleozoic sedimentary rocks.

Production figures thus suggest that gold and lesser
amounts of silver are associated with volcanic provinces,
and silver with lesser amounts of gold are associated with
the Paleozoic sedimentary rocks.

Production data for copper, lead, and zinc from the
main geologic provinces in the quadrangle are shown on
figure A18. Three patterns are obvious: first, the greatest
production by far has come from the Paleozoic sedimen-
tary rocks (PS), by several orders of magnitude; second,
the roof pendants (RP) have produced significant
amounts of base metals; and third, production of base
metals from the volcanic provinces (PCG, TPC, TMC,
and CG) is insignificant. The relative proportions of base
metals produced from the volcanic provinces is interesting
to note. In the Paleozoic rocks, production from greatest
to least is lead, zinc, and copper; in the roof pendants the
order is zinc, lead, and copper; and in the Precambrian
sedimentary and metamorphic rocks the order is copper,
lead, and zinc. Copper has been produced from all of the
major volcanic provinces except the Twin Peaks caldera,
lead from all but the Panther Creek graben and the Twin
Peaks caldera, and zinc from all but the Panther Creek
graben, Twin Peaks caldera, and Thunder Mountain
caldera.
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RESOURCE POTENTIAL OF SELECTED
COMMODITIES BASED ON
RECENT GEOLOGIC STUDIES

In the followihg discussion the terms “moderate”
and ‘“high” resource potential are used as defined by

Summary of the Geology, Mineral Deposits and Resource Potential

Taylor and Steven (1983). A high mineral resource poten-
tial is deemed to exist where geologic, geochemical, and
geophysical characteristics favorable for resource ac-
cumulation are known to be present, or where enough of
these characteristics are present to give strong support to
genetic models favorable for resource accumulation and
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Figure A12. Silver mines and prospects in the Challis quadrangle showing production to 1982.

where evidence shows that mineral concentration—
mineralization in the broad sense—has taken place. * * *
Moderate mineral resource potential exists where geologic,
geochemical, and geophysical characteristics favorable for
resource accumulation are known or can reasonably be

20 Challis 1°x2° Quadrangle, Idaho

interpreted to be present but where evidence for mineraliza-
tion is less clear cut or has not yet been found. A reasonable
possibility for the discovery of valuable mineral deposits
should exist in all areas rated as having moderate mineral
resource potential” (Taylor and Steven, 1983,p. 126).
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Much of the area along the trans-Challis fault
system (fig. A3) has moderate to high resource potential
for gold and silver. Gold and silver mines and prospects
are closely associated with the fault zone, especially along

the southeastern side. Metals associated with the fault
zone may be present in the rocks in a wide range of occur-
rence types, including epithermal gold-silver veins, high-
level rhyolites, and disseminated gold-silver stockworks.
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Figure A14. Zinc mines and prospects in the Challis quadrangle showing production to 1982.

Many areas in this zone are covered by forest, particular-
ly in the north along the bounding faults of the Panther
Creek graben (figs. Al, A2). Biogeochemical techniques
using the wood of Douglas-fir trees (Erdman and others,
chap. L, this volume; Leonard and Erdman, 1983) should

22 Challis 1°x 2° Quadrangle, 1daho

yield information on the precious-metal potential of that
part of the fault zone.

Within the Challis volcanic field, the newly mapped
bounding structures of the various calderas must be con-
sidered favorable areas for the discovery of additional
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