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UNIT OF MEASURE ABBREVIAnONS USED IN	 THIS REPORT 

Ib avoirdupois pound	 mt metric ton (2,204.6 Ib) 
ff cubic foot	 mt/day metric ton per day 
m3 cubic meter	 rntu metric ton unit 
yd3 cubic yard	 ppb part per billion 
ft foot	 ppm part per million 
in inch	 % percent 
kg kilograms	 ton short ton (2,OOO Ib) 
It long ton (2,240 Ib)	 stu short ton unit (20 Ib) 
ltu long ton unit (22.4 Ib)	 oz troy ounce 
m meter	 oz/ton troy ounce per ton 
M thousand yd yard 
MM million $ U.S. dollar 
mf square mile $/mt u.s. dollar per metric ton 

CONVERSION FACTORS FOR UNITS OF CHEMICAL ABBREVIATIONS USED IN 
MEASURE USED IN THIS REPORT THIS REPORT 

1 ft = 0.3048 m	 CaF2 calcium fluoride 
1 It = 2,240 Ib	 Cu copper 
1 Itu = 0.01 It	 Au gold 
1 m = 3.2808 ft	 F fluorine 
1mt = 1.1023 ton	 Pb lead 
1 mt = 2,204.6Ib	 Me molybdenum 
1 rntu = 0.01 mt	 MoS2 mo~bdenum d~umd8 

1 ppm = 0.029167 oz/ton	 Si02 silicon dioxide 
1 stu = 0.907 mtu	 Ag silver 
1 stu = 0.01 ton	 W tungsten 
1 ton == 0.9072 mt	 W03 tungsten oxide 

U3 0 e uranium oxide 
Zn zinc 
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ABSTRACT 

Mining activity has been documented at 723 
sites within the Challis National Forest of central 
Idaho. These sites range from major, past or 
present producers to individual prospect pits. At 
least 155 mines within the forest have been 
producers. Since 1864, mines on lands 
administered by the Challis National Forest have 
produced precious and base metals, 
molybdenum, tungsten, and other commodities 
that would have a value of more than $590 million 
at current (1989 average) commodity prices. 

Mineral resources have been identified on the 
Challis National Forest at 47 sites. These 
resources have a gross value of $2 billion at 
current commodity prices. By far, the most 
valuable resources are at the Cyprus Minerals 
Corps' Thompson Creek mine where molybdenum 
reserves are worth $1 billion. Of the 2,516,191 
acres in the Challis forest, about 390,000 acres in 
25 areas have been identified where development 
of mineral deposits is most likely. 

INTRODUCTION
 

In January 1987, the U.S. Bureau of Mines 
(USBM) formalized an agreement with the U.S. 
Forest Service (USFS) and U.S. Geological Survey 
(USGS) to conduct a cooperative program of 
forest-level mineral resource surveys on lands of 
the National Forest System. The purpose of the 
surveys is to provide the minerals data necessary 
to support effective land use planning and 
improved resource decision making. USBM 
responsibility is to (1) inventory historic and 
current mineral and energy activity, (2) appraise 
both Identified resources and those undiscovered 
resources for wh ich a statistical quantitative 
estimate has been made, and (3) estimate the 
economic significance of the resources and their 
feasibility for development. The USGS compiles 
and interprets Information on geologic 
environments of mineral deposits and assesses 
favorability for the occurrence of undiscovered 
mineral and energy resources; their findings for 
the Challis National Forest were released in a 
report by Wor! and others in 1989 (28)2, This 
summary report is derived from a more detailed 

USBM Open-File Report ClID that includes 
Individual descriptions of all known mines and 
prospects on the forest, resource and market 
profiles for commodities of known significance, 
and mining and milling cost models for deposits 
likely to be developed. 

Setting 

The Challis National Forest administers 
2,516,191 acres of Federal land in central Idaho. 
Parts of six counties are included in the forest: 
Blaine, Butte, Clark, Custer, Lemhi, and Valley. 
Lands in State and private ownership within the 
nominal boundaries of the forest cover 17,894 
acres. This report describes the lands 
administered by the Challis National Forest which 
include parts of the Boise, Salmon, and Sawtooth 
National Forests. Conversely, Challis forest lands 
managed by the Salmon National Forest and the 
Sawtooth National Recreation Area are not 
included here. The Forest Supervisor's 
headquarters is in Challis, 10. The forest is 

1 Geologists, Bureau of Mines, Western Field Operations Center, Spokane, WA. 
2 Underlined numbers in parentheses refer to items in the list of references at the end of this report. 
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divided into four ranger districts: the Challis and 
Middle Fork Ranger District offices are in Challis, 
the Lost River Ranger District office is in Mackay, 
10; and the Yankee Fork Ranger District office is 
6 mi west of Clayton, 10. The forest is also 
partitioned into 25 management areas. See 
plates 1 and 2. 

The Challis National Forest comprises four 
main tracts separated by non-forest lands (fig. 1). 
The forest covers parts of the Salmon River 
Mountains west of Challis, 10, parts of the 
BoUlder, Pioneer, and White Knob Mountains west 
of Mackay, ID, and parts of two elongate 
mountain ranges to the east that include the Lost 
River Range and the westem slope of the Lemhi 
Range. Elevations range from about 4,000 ft 
along the Middle Fork of the Salmon River where 
it flows out of the forest toward the north, to 
12,662 ft on Borah Peak in the Lost River Range, 
the highest point in Idaho. Primary access to the 
forest in provided by U.S. Highway 93 through 
Area, Mack.ay, and Challis. Idaho State Highways 
21 and 75 connect the forest to other parts of 
Idaho to the south and southwest. Secondary, 
only partly paved roads through mountainous 
terrain, connect the forest to U.S. Highway 95 
through Cascade and McCall. The Frank Church­
River of No Return Wilderness and the canyons 
of the Salmon River extend across the northwest 
part of the forest, limiting access from the north. 

Previous StUdies 

Reports of the USBM, USGS, and the Idaho 
Geological Survey (formerly Idaho Bureau of 
Mines and Geology), were the primary information 
sources for this report. Unpublished material from 
USBM and USFS files, and private company data 
were used to supplement published information. 
USBM mineral studies of proposed wilderness 
areas by Weldin and others @, Tuchek and 
Ridenour (W, Johnson (ID, Ridenour (lID, 
Capstick and others (g), Cather and Rains @), 
and Kuizon and Lipton @ provided much of the 

detailed Information on mines and prospects 
included here. Other reports of particular note 
are the mineral resource potential and geologic 
studies of Won and others @ and Fisher and 
Johnson (§) and reports on mineral deposits by 
Anderson ill and Choate (1). 

Present Investigation 

The USBM mineral survey of the Challis 
National Forest began in December 1986. The 
focus of this study was to locate significant 
deposits in the forest, determine the quantity and 
qUality of minerals in these deposits, and evaluate 
the likelihood of their future development. Field 
work in 1987 and 1988 was intended to fill 
specific data gaps where either significant 
mineralization was known or inferred or where 
basic information needed to be gathered or 
verified. 

The starting point of the study was MILS 
(Mineral Industry Location System), a 
comprehensive USBM database that provides 
locations and related information on mineral 
industry sites throughout the world. This was 
supplemented by data from mining property 
owners and operators and the minerals staff ot 
the Challis National Forest. A total of 723 mineral 
properties were identified. They range from small 
prospects with no apparent mineralization to large 
mines with millions of dollars in past mineral 
production. Available informatlon on these 
individual sites comprises the database from 
which nearly all the conclusions in this report 
were derived. 

Increased metal prices and favorable market 
conditions have accelerated mineral actiVity on the 
Challis National Forest in recent years. Several 
past producing mines have reopened; exploration 
efforts are underway by both independent and 
major mining companies. This report reflects the 
status of minerals on the forest as of early 1989. 

MINING HISTORY 

Mining was the impetus for the opening of of the Salmon River for gold. The discovery of 
much of central Idaho to settlement. As early as gold placers in Stanley Basin in that year led to 
1862, prospectors were searching the valleys a tradition of mining that persists to the present 
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day_ When the best placer deposits had been 
found, attention turned to precious-metal lodes, 
mined in the 1870's and 1880's, then to base­
metal lodes, exploited in the late 1800's and early 
1900's. After World War I, production of base 
metals fell off, although some continued into the 
1980's. During World War II, production of 
copper, lead, zinc, and tungsten were Important 
for the area Tungsten was produced until the 
late 1950's when the price decreased 
dramatically. Molybdenum was discovered at the 
Thompson Creek deposit in 1967, but the deposit 
was not developed until 1980; production began 
in 1983 and continues in 1990. In the 1970's 
and 19ao's, the increased price of gold and new 
methods of extraction led to renewed exploration 
efforts by major companies. Interest in the 
presence of other commodities on the forest 
continues, particularly for silver, lead, zinc, 
tungsten, molybdenum, and fluorspar. 

Mining interest In the area of the Challis 
National Forest was spurred by discoveries of 
placer gold in nearby parts of Idaho, first near 
Orofino as early as 1857 (gQ p. 5, 13 p. 6-7). 
Exploration on the Challis forest for placer gold 
was underway by the mid-1860's. The first claims 
recorded were in the Garden Creek area in 1866. 
Placer gold discoveries were also made on the 
Yankee Fork and Jordan Creek areas about this 
time. A gold rush was sparked by Nathan 
Smith's placer discoveries on Loon Creek, a 
tributary of the Middle Fork Salmon River, in 
August 1869 um. Significant but unrecorded 
amounts of placer gold were recovered from 
tributaries of the Salmon River In the late 1860's 
and 1870's, in spite of high costs and extreme 
hardships; mines of the region produced some $2 
to $5 million in the early years of operation. 
Soon after, however, production from placer 
deposits fell off as the major deposits were 
depleted. Development of lode deposits along 
the Yankee Fork of the Salmon River began with 
the location of the Charles Dickens mine (435)3 in 
1875, and the General Custsr mine (441) in 1876. 
Lode mining proceeded to other oxidized gold-

silver deposits through the remainder of the 
1870's. 

The Yankee Fork mining district probably 
produced more than $12 million in gold and silver 
prior to 1905, mostly from the General Custer 
mine. The Lost Packer mine (305), in the Loon 
Creek district, began production when a smelter 
was built at the site in 1904. Matte from the 
smelter was hauled 110 mi by road to the 
railhead at Mackay, 10. 

Development of the silver· and base metal 
mines of the Bayhorse mining district near Challis, 
10, the Alder Creek mining district near Mackay, 
10, and the Spring Mountaln mining district in the 
northern Lemhi Range began in the early 1880's. 
At the Empire mine (576; figure 2), near Mackay, 
about $4 million worth of copper was produced 
prior to World War l. The Dome mining district, 
in the southern Lemhi Range, bebame active 
about 1905, yielding lead, silver, copper, and zinc. 
The principle producer was the Wilbert mine (687) 
with a record of almost constant production from 
1906 through 1931. 

With the heightened demands of World War 
I, copper and lead production increased at the 
Mackay mines in 1917 but quickly declined after 
the war. Use of alloy steels in munitions led to 
prospecting for cobalt and nickel in western 
Lemhi County. Although tungsten was discovered 
at the lma mine (268), in the Blue Wing mining 
district, in 1903, significant production began only 
in 1936. During World War II, gold mines were 
closed by War Production Board Order L·208. 
Mining of tungsten continued at the lma mine, 
and of copper, lead, and zinc in the Alder Creek 
district. The Phi Kappa mine (550), in the Alta 
mining district of the Pioneer Mountains, was a 
consistent producer that yielded gold, silver, 
copper, lead, and zinc intermittently from 1926 to 
1981. The Parker Mountain district was 
discovered during exploration for new deposits of 
cobalt and fluorspar. 

3 Numbers in parentheses following a mine name refer to map numbers shown on plates 1 and 2. 
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FIGURE 2.-Emplre mine, main level portals, looking south. 

After World War II, mining continued at the 
Ima mine until June 1957; tungsten prices had 
fallen sharply, from $60/stu in 1955 to $18.SO/stu 
in 1958. Tungsten discovered in 1953 at the 
Wildhorse mine (557), in the Pioneer Mountains, 
was mined through 1956. The USBM investigated 
heavy mineral (black sand) placer deposits in and 
near the forest between 1948 and 1955. 
Recoverable amounts of radioactive and rare-earth 
bearing minerals as well as by-product magnetite, 
ilmenite, zircon, and garnet were identified. 
Deposits near Cascade, lD, and in Bear Valley, 
both west of the Challis Forest, were mined 
between 1950 and 1960, when market conditions 
led to closure. Claims for low-grade uranium ore 
northeast of Stanley were first staked in 1955; 
small amounts of uranium were recovered 
between 1957 and 1960. 

The Thompson Creek open-pit molybdenum 
mine (502) began production in 1983; the value 
of molybdenum produced since then exceeds that 
tor any other commodity mined on the forest, 
When mining began, reserve estimates 
represented a 15-22 year mine life at design 
capacity. 

Current Activity 

The largest active mining project in the 
Challis National forest is the Thompson Creek 
Molybdenum mine, operated by Cyprus Minerals 
Co. This open pit mine and 25,000 ton/day 
capacity mill is one of tour primary molybdenum 
mines in the United States. In addition to the 
Thompson Creek mine, lode mining continued 
through 1988 at the General Custer-Lucky Boy pit 
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and the Lost Packer mine. The gold, silver, and 
copper ores were processed at a 250 to 300 
ton/day capacity flotation, amalgamation, 
concentrate-leach plant operated by the U.S. 
Antimony Corp. at Preacher's Cove on the Yankee 
Fork (418). Ore was also hauled to the 
Preacher's Cove mill from the Yellow Jacket 
mine,just north of the Challis forest Permitting 
and legal challenges have postponed open pit 

mlnlng at the Sunbeam mine (468) since 
environmental reports were issued in 1984; 
exploration continued in 1988 for extensions of 
known are zones, primarily in the Grouse Creek 
area just to the northwest. Three placer gold 
mines were also operating in the Yankee Fork 
Ranger District on Kelly Creek (363; Figure 3), 
JOBS Gulch (371), and Jordan Creek (459). 

FIGURE 3.-Placer mining operation at the Weidman (Faith #4) property near Kelly Creek (plate 1, No. 
363). 

The continuing high price of gold in the 
1980's has stimulated exploration activities and 
efforts to delineate deposits by U.S. Antimony 
Corp., Lucky Custer Gold, Inc" Sunbeam Mining 
Corp. and others. Drilling programs or 
underground drifting, mostly for gold, silver, lead, 
zinc, and fluorspar, have been carried out in 
recent years on the following properties: 

Greyhound (162), Seafoam (193), Parker Mountain 
(242), Keystone (258), Ramshorn (516), Skylark 
(515), Pacific (522), Butte Antelope (616), Lead 
Belt (615), Great Western (697), Copper Basin 
(594), and Ima mines, and in the Estes Mountain, 
Bachelor Mountain, Garden Creek, and North Fork 
of the Big Lost River areas. 
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MInIng Claims 

U.S. Bureau of Land Management (8LM) 
mining claim recordation data (as of October 19, 
1988) were used to generate the mining claim 
density plots shown in figure 4. The plots include 
all claims filed with BLM since 1976, when FLPMA 
(Federal Land Policy and Management Act) 
requIred recording of mining claims. Annual 

assessments have not been filed on some of the 
claims; these are considered to be abandoned. 
Although most mining claims are concentrated in Iareas of past mining activity, some claims, such 
as those near Copper Mountain about 16 mi 
northwest of Stanley, have had no previous 
mention in the mining or geologic literature. Most I 
known mining sites are covered by current claims. 

IMINERAL DEPOSITS AND IDENTIFIED RESOURCES
 

Since the 1860's, mines within the Challis 
National Forest have produced gold, silver, 
copper, lead, zinc, molybdenum, tungsten, 
fluorspar, uranium, antimony, Iron ore, 
manganese, and stone worth more than $590 
million. Identified resources in the forest, 
including 8 strategic and critical commodities\ 
have a gross value of about $2 billion. Many of 
the major producing mines are at least partially 
on patented mining claims. The Thompson 
Creel< molybdenum mine (502), with the greatest 
production value and the only producer of 
molybdenum, straddles the forest boundary. 
Other major producers, including the Kraken Hill 
(251), lma (268), and Empire (576) mines, are on 
patent blocks partly within the nominal boundaries 
of the forest. 

The relative values of the main commodities 
produced in the Challis National Forest are shown 
in figure 5. A summary of total production from 
the forest is shown in table 1. Values for past 
production and identified resources shown here 
and elsewhere in the report are at average 1989 
commodity prices unless otherwise indicated. 
These values are intended to provide a means of 
comparing the importance of different 
commodities and mineralized areas with each 
other and with other resources on the forest. 
Totals given for past production are the best 
available approximations from all information 
sources. In many cases, substantial production 
took place before accurate records were kept. 

Resources have been identified within the 
Challis National Forest for 11 commodities. I 
Figure 5 shows the relative importance of the 
most significant resources. Total resources and 
their gross values are shown in table 2. These I
values are 'in place'; they do not Include the 
costs associated with bringing a product to 
market. Identified resources may not be mineable 
under current economic conditions. Mining I 
feasibility assessments must consider the costs of 
mining the deposit and preparing the product for 
sale under known market conditions. I 

In this report. mineral deposit is defined as a 
sufficiently large concentration of valuable or 
useful metal or material that extraction at a profrt I 
may be feasible under present or future 
conditions (ill. Identified resources are resources 
whose location, grade, quality, and quantity are I 
known or estimated from specific geologic 
evidence. Identified resources may range from 
those that are profitable to extract at the present 
time to those that are subeconomic, and from I 
measured blocks of material to those where 
possibly valuable material is inferred from 
geologic evidence. These and other pertinent I 
terms are further described by U.S. Bureau of 
Mines and U.S. Geological Survey @. 

Geologic Setting 

Rocks hosting mineral deposits in the Challis
 
National Forest range in age from Precambrian
 I 

4 Copper, fluorspar, lead, manganese, molybdenum, silver, tungsten, zinc. 

I 
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