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The Yellow Pine pit at Stibnite during 1943 wartime operations. 

Photographer: George Nock 

Bradley Mining Company Collection 

Photo courtesy: Perpetua Resources Idaho, Inc. 
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Critical minerals are non-fuel minerals essential to 
the economic or national security of the United 
States and which have a supply chain that is vul-
nerable to disruption. In close collaboration with 
the mining industry, state and federal governmen-
tal agencies are conducting research on critical 
mineral deposits to help improve the nationôs sup-
ply of domestically sourced critical minerals. Ac-
cording to the U.S. Geological Survey, the United 
States was 100 percent import reliant on 12 of the 
50 listed critical minerals, and greater than 50 per-
cent import reliant for an additional 31 critical 
minerals in 2022. These critical minerals are used 
in the manufacturing of products that are essential 
to the defense, energy, transportation, and consum-
er electronic industries. 

Historically, Idaho has been a significant producer 
of many critical mineral commodities, including 
antimony, cobalt, niobium and tantalum, rare earth 
elements (REEs), zinc, and zirconium. Idaho has 
potential for deposits of other critical minerals, 
such as fluorine and vanadium, which have been 
produced in smaller amounts. 

The Idaho Geological Survey (IGS), formerly the 
Idaho Bureau of Mines and Geology, has focused 
much of its geologic mapping and ore deposit re-
search efforts on areas with potential for mineral 
production. This includes work in districts such as 
Stibnite and Lemhi Pass, which host deposits of 
critical minerals (Sb and REEs respectively). Re-
cent U.S. Geological Survey funding to the Idaho 
Geological Survey as part of the Earth Mapping 

Resource Initiative program has broadened that 
effort to the Idaho cobalt belt and Mineral Hill dis-
trict of Lemhi County and the Idaho Phosphate dis-
trict in Caribou County. Additional support from 
industry and the Idaho Department of Commerce is 
focused on critical mineral systems in the Idaho 
cobalt belt and at the Diamond Creek property. 

This atlas provides: 1) general geologic descrip-
tions of the most important critical mineral depos-
its and occurrences in Idaho; 2) maps showing the 
locations of the larger deposits; and 3) photos of 
mineral specimens and historical mining activity  
associated with the respective critical mineral. In-
formation on related critical mineral deposits 
across the world and the United States is provided 
for context.  

The U.S. Geological Surveyôs Special Report No. 
1, Mineral and Water Resources of Idaho, which 
was published in 1964 in cooperation with the Ida-
ho Bureau of Mines and Geology, was used exten-
sively in the creation of this atlas. It remains an 
important resource for pre-1964 mining in Idaho. 
Key uses of critical minerals and data on import 
reliance were sourced from the U.S. Geological 
Survey's National Mineral Information Center.  
Locations of mines, mineral deposits, and mineral 
occurrences were sourced from the IGS Mines and 
Prospects database, which is available online at 
idahogeology.org/WebMap. Additional references 
are listed following the respective critical mineral 
discussions.  

Introduction 

The mill at the Triumph mine, Blaine County. Photo courtesy of the Idaho State Historical Society. 
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Antimony (Sb) 

¶ Antimony is used in the manufacture of ammuni-
tion, flame retardants, and lead-acid batteries.  

¶ Globally, antimony is produced from epithermal 
veins, pegmatites, and replacement and hot-spring 
deposits. 

¶ Tetrahedrite, (Cu,Fe,Zn,Ag)12Sb4S13, and stibnite, 
Sb2S3, are the principal ore minerals of antimony 
in Idaho. 

¶ Recoverable antimony has not been mined in the 
United States since 2000. 

 

¶ Antimony has been mined at the Stibnite district of 
Valley County, at the Hermada mine of Elmore 
County, and, as a byproduct of silver mining, in 
the Coeur dôAlene district of Shoshone County.  

¶ The Sunshine mine of the Coeur dôAlene mining 
district was the last mine to recover antimony in 
the United States. 

¶ In 2022 the United States was 83 percent import 
reliant for antimony. Antimony was primarily 
imported to the United States from China, as well 
as from Italy, India, Belgium, and other countries. 

Overview: 

Idaho deposits: 

Between 1932 and 1952, the Stibnite mining district 
northeast of Cascade was a major source of antimony 
(Mitchell, 2000). The Yellow Pine, West End, and 
Meadow Creek deposits of the district are hosted pri-
marily in granitic rocks. The deposits were mined 
intermittently from 1932 to 1991 for gold, tungsten, 
and antimony, producing 39,930 metric tons of anti-
mony (Zimmerman and others, 2021). Recently, the 
Stibnite mining district has been the site of a major 
exploration effort, and a new gold-antimony mine 
proposal is in the permitting phase. The antimony is 
contained in the mineral stibnite.  

 

Antimony has also been produced in Idaho from the 
Coeur dôAlene mining district (also known as the 
Silver Valley) of Shoshone County. The Coeur 
dôAlene mining district is one of the worldôs top sil-
ver-producing districts (Gillerman, 2022). Antimony 
contained in the mineral tetrahedrite is a byproduct 
of the Cu, Pb, and Zn sulfide veins at several mines, 
including the Sunshine and Lucky Friday mines. The 
Sunshine mine had an ore to market complex con-
taining a mill, refinery, mint, and antimony plant 
(Anderson and others, 1992).  

Stibnite (gray needles) from near the Hermada mine, Elmore County. 
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Gillerman, V.S., 2022, Mine production in the Coeur dôAlene 
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p. 41-46.  
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2023: U.S. Geological Survey, 210 p., https://
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Zimmerman, R.K., Ibrado, A., Dunn, G.M., Kirkham, G.D., 
Martin, C.J. Kowaleski, P.E., Roos, C.J., and Rosenthal, S., 
2020, Stibnite Gold Project Feasibility Study Technical 
Report, Valley County, Idaho, prepared for Midas Gold. 
[Issue date January 27, 2021]: M3 Engineering & Technol-
ogy Corp., 675 p., accessed August 30, 2023, at 
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Milled concentrates were cycled through the antimony 
plant, where metallic antimony and sodium antimonate 
(a flame retardant) were produced. The Lucky Friday 
mine sells ore concentrates to Teck Resources Limited, 
who refines Ag, Pb, and Zn at the Trail smelter in Brit-
ish Columbia. Although the Trail facility accepts anti-
mony-bearing feed, it lacks an antimony plant, so it 
does not recover antimony from the concentrates.  

The Hermada mine, northeast of Boise, produced anti-
mony between 1947 and 1952. Stibnite mineralization is 
hosted in quartz veins along fault zones cutting Idaho 
batholith granitic rocks. Most antimony production at 
the Hermada mine was between 1947 and 1950, produc-
ing a relatively small 583 metric tons of antimony 
(Popoff, 1953).   The Yellow Pine pit of the Stibnite mining district, Valley 

County in 2015. 
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Cobalt (Co) 

¶ Cobalt is used for cathodes of rechargeable batter-
ies, superalloys in gas turbine engines, catalysts in 
the chemical and petroleum industries, and ce-
mented carbides used in cutting tools and wear-
resistant applications. 

¶ Due to its use in rechargeable batteries used for 
wind and solar energy storage and in electric vehi-
cles, demand for cobalt is expected to increase sig-
nificantly. 

¶ Economically important cobalt deposit types in-
clude sediment-hosted stratiform Cu, laterites, 
magmatic Ni-Cu sulfide, metasedimentary-hosted 
Co-Cu-Au deposits, and Co-Ag-Ni-As veins. 

¶ Cobalt is primarily recovered from sulfide, arse-
nide, and sulfarsenide minerals, with some recov-
ery from secondary weathering minerals. 

¶ Cobalt is largely produced as a byproduct of cop-
per or nickel mining. As a result, the supply of co-
balt is contingent in part upon the demand for cop-
per or nickel. 

 

¶ Most of the worldôs supply of cobalt is produced 
as a byproduct of copper mining in the Democratic 
Republic of the Congo (DRC). 

¶ Most cobalt mined in the DRC is refined in China, 
which is both the world's largest refiner and con-
sumer of cobalt. 

¶ The Eagle mine in Minnesota produces cobalt as a 
byproduct of its nickel and copper operations. 

¶ During the 1950s and 1960s Idaho was a major 
producer of cobalt from the Blackbird district of 
Lemhi County. 

¶ In 2022, the United States was 76 percent import 
reliant for cobalt, with cobalt contained in metal, 
oxide, and salts primarily imported from Norway, 
Canada, Finland, and Japan. 

Overview: 

Above: Cobaltiferous pyrite from the Iron Creek deposit, Idaho 

cobalt belt, Lemhi County.  

Left: Cobaltite from the Blackbird mine, Idaho cobalt belt, Lemhi 

County.  
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Idaho deposits: 

The Idaho cobalt belt, which includes the Blackbird 
district and other deposits, is one of the most im-
portant cobalt endowments in the United States. The 
metasedimentary-hosted Co-Cu-Au deposits of the 
Idaho cobalt belt are the only domestic deposits that 
have produced cobalt as a primary product, rather 
than as a byproduct. From 1949 to 1960, operations 
in the Blackbird district produced approximately 
30,000 metric tons of cobalt from 5 million metric 
tons of ore, both from the Blackbird underground 
mine and the Blacktail open pit mine (Slack, 2012). 
Other deposits within the Idaho cobalt belt that have 
recently been explored and/or developed include  

 

 

the Blackpine, Iron Creek, Ram, and Salmon Can-
yon deposits. The Ram deposit, which was discov-
ered in 1997, is currently being developed as an un-
derground mine. It opened partially in 2022 but was 
put on care and maintenance in 2023 due to low co-
balt prices. 

Selected references: 
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basin of the Belt-Purcell Basin, in J. MacLean and J. Sears 
(Eds.), Belt Basin: Window to Mesoproterozoic Earth: Geo-
logical Society of America Special Paper 522, p. 185-219. 

Slack, J.F., 2012, Strata-bound Fe-Co-Au-Bi-Y-REE deposits 
of the Idaho cobalt belt: Multistage hydrothermal minerali-
zation in a magmatic-related iron oxide copper-gold sys-
tem: Economic Geology, v. 107, p. 1089-1113. 

Slack, J.F., Causey, J.D., Eppinger, R.G., Gray, J.E., Johnson, 
C.A., Lund, K.I., and Schulz, K.J., 2010, Co-Cu-Au depos-
its in metasedimentary rocksðA preliminary report: U.S. 
Geological Survey Open-File Report 2010ï1212, 13 p. 

Slack, J.F, Kimball, B.E., and Shedd, K.B., 2017, Cobalt, chap-
ter F of Schulz, K.J., DeYoung, J.H., Jr., Seal, R.R., II, and 
Bradley, D.C., eds., Critical Mineral Resources of the Unit-
ed StatesðEconomic and Environmental Geology and Pro-
spects for Future Supply: U.S. Geological Survey Profes-
sional Paper 1802, p. U1ïU36. 

U.S. Geological Survey, 2023, Mineral commodity summaries 
2023: U.S. Geological Survey, 210 p., https://
doi.org/10.3133/mcs2023. 

Vhay, J.S., 1964, Cobalt and nickel chapter of Mineral and 
Water Resources of Idaho, U.S. Geological Survey in col-
laboration with the Idaho Bureau of Mines. Special Report 
No.1, p. 41-46. 

The mill at the Blackbird mine, Lemhi County, 1950s.  Photo 

courtesy of the Lemhi County Historical Society. 
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Fluorine (F) 

¶ Important uses of fluorine include as a metallurgi-
cal flux and as hydrofluoric acid. Hydrofluoric ac-
id is used in refining oil and aluminum, manufac-
turing semiconductors, and synthesizing fluorine 
compounds such as refrigerants. 

¶ Fluorspar is a term for ore of the mineral fluorite, 
CaF2, and is the principal source of fluorine world-
wide. Fluorspar is categorized into acid-grade        
(> 97 percent CaF2), ceramic grade (85 ï 97 per-
cent CaF2), and metallurgical grade (60 ï 84 per-
cent CaF2). 

¶ Fluorspar is produced from multiple types of hy-
drothermal deposits, including from carbonatite-    
related, alkaline-related, and Mississippi Valley- 
type, among others. 

¶ Fluorspar was produced in Idaho from the Meyers 
Cove district and the Bayhorse district between 
1947 and 1953. 

¶ In 2022 the United States was 100 percent import 
reliant for fluorspar. Fluorspar was primarily im-
ported to the United States from Mexico, Vietnam, 
South Africa, and Canada. 

Colorless fluorite crystals from the Chalspar mine, Bayhorse district, Lemhi County. 

Overview: 
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Idaho deposits: 

In Idaho, fluorspar is associated with Tertiary vol-
canic and granitic rocks of the Challis magmatic epi-
sode. Fluorspar was mined in Idaho during the late 
1940s and early 1950s. Production from the Meyers 
Cove district between 1951-1953 totaled approxi-
mately 10,000 metric tons of acid-grade, 900 metric 
tons of ceramic grade, and 90 metric tons of metal-
lurgical grade fluorspar (Anderson, 1954).  

 

 

 

The Bayhorse district, although not a major produc-
er, produced 431 metric tons of metallurgical-grade 
fluorspar from a stint of mining between 1947 and 
1953 (Anderson, 1964). Drilling in the Bayhorse dis-
trict was conducted in the 1980s but production was 
not restarted. The Phosphate district of southeastern 
Idaho could potentially produce fluorine as a byprod-
uct of phosphate mining operations (Anderson, 
1964).  

Selected references: 

Anderson, A. L., 1954, Fluorspar deposits near Meyers Cove, 
Lemhi County, Idaho: Idaho Bureau of Mines and Geology, 
Pamphlet No. 98. 

Anderson, A.L., 1964, Fluorspar chapter of mineral and water 
resources of Idaho, U.S. Geological Survey in collaboration 
with the Idaho Bureau of Mines and Geology, Special Re-
port No. 1, p. 240-241. 

Hayes, T.S., Miller, M.M., Orris, G.J., and Piatak, N.M., 2017, 
Fluorine, chapter G of Schulz, K.J., DeYoung, J.H., Jr., 
Seal, R.R., II, and Bradley, D.C., eds., Critical Mineral Re-
sources of the United StatesðEconomic and Environmen-
tal Geology and Prospects for Future Supply: U.S. Geologi-
cal Survey Professional Paper 1802, p. G1ï80. 

U.S. Geological Survey, 2023, Mineral commodity summaries 
2023: U.S. Geological Survey, 210 p., https://
doi.org/10.3133/mcs2023. 

The Meyers Cove mine. Photo courtesy of the Lemhi County 

Historical Society. 


