
What are critical minerals?
“Critical minerals” is a term that refers to mineral commodities that are important for the country’s eco-
nomic stability and national security but may have vulnerabilities in the supply chain. The term “minerals” 
in the context of critical minerals includes commodities that are actual minerals (such as fluorspar), re-
fined commodities produced from minerals (such as copper produced from chalcopyrite), and commod-
ities that are only made of one element (such as graphite, which is a specific form of carbon). The lists 
of minerals and elements that are considered critical have changed through time with the earliest lists 
being prepared around the time of World War I. More recently, the U.S. Geological Survey published a 
list of critical minerals in 2018 which was subsequently updated in 2022 and 2025. In the current era, the 
usual reason a mineral commodity is deemed critical is because the United States produces very little 
domestically and imports the commodity from foreign sources. This dependency is increasingly driven 
by the modern economy’s reliance on high-tech electronic devices and the needs of the aerospace and 
defense industries, all of which require a vast array of raw critical minerals.

Currently mined and processed

Recently mined/known resource
Past mining production
Geologic occurrences (limited potential)
No known potential

*Some critical mineral commodities are listed in elemental form on this table: - Barium = Barite, - Carbon = Graphite (no known potential)
      and Metallurgical Coal (past production),  - Fluorine = Fluorspar,  - Phosphorous = Phosphate,  - Potassium = Potash      
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Utah’s critical minerals
Utah has diverse geologic resources that 
host a wide variety of critical minerals. Utah 
hosts 50 of the 60 critical minerals on the 
2025 list. Ten critical minerals are current-
ly mined and at least partially processed 
in Utah. Processing refers to chemical or 
physical steps that transform raw ore into 
a usable product, such as taking a rock 
with trace gold and producing a rough gold 
bar. A further 10 commodities have been 
mined within the past 5 years in Utah, or 
there is a significant known resource. Sev-
en commodities have historically been 
mined in Utah. Utah also has 23 critical 
mineral commodities that are known to oc-
cur at some level of enrichment but most of 
these are generally considered to have low 
development potential. Fourteen commod-
ities, known as the Rare Earth Elements 
(REEs), are processed at the nation’s only 
uranium mill in southeast Utah, but the raw 
ore is from out of state. Utah is also home 
to one of only two active copper smelters 
in the United States.
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Examples of ore from Utah mines. High-grade-ore from Bingham Canyon copper mine (left), and ultra-high grade ore from 
the Trixie gold mine (right).
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Main products versus byproducts
Mineral commodities are often differentiated between those that are considered main commodities (i.e., 
those that are the primary focus of a mining operation) and byproduct commodities (i.e., those that 
can be produced in addition to a main commodity but would not be the individual focus of a mining 
operation). The distinction between main and byproduct commodities is important for critical minerals 
because many critical mineral commodities are only produced as a byproduct. 

This pie chart illustrates the relationship between main products and byproducts for some critical mineral-
bearing deposit types found in Utah. Main products typically drive the economics of a mine. Known 
byproducts are critical mineral commodities that have been produced alongside the main commodities 
either in Utah or elsewhere. Possible byproducts are known to commonly occur with the main commodities 
but, to date, have not commonly been produced with the main commodity. Italics indicates the commodity 
is not a critical mineral.



In Utah, the Bingham Canyon mine produces copper as a main commodity. In addition, 
silver, tellurium, platinum, palladium, and lead are also produced as critical mineral byprod-
ucts. Hence, this single mining 
operation produces 6 of the 10 
currently mined critical miner-
als in Utah. Another example 
is the uranium mines in south-
east Utah. Uranium is the main 
commodity mined and pro-
cessed from these deposits, 
but considerable amounts of 
vanadium are also present in 
the raw ore. The vanadium can 
be stockpiled and processed 
as needed at a later date. A re-
cent study demonstrated that 
much of the domestic mineral 
need in the United States can 
be met by better recovery of 
byproducts at active mining 
operations.

Critical minerals in mine waste
Mine waste is a general term used to describe any rock or mineral material left over from ex-
traction of mineral commodities from raw ore. Mine waste from past production has the poten-
tial to contain critical minerals that were 
not considered valuable in previous de-
cades. Because they were not recovered 
during initial processing, some critical 
minerals may reside in mine waste such 
as tailings. Research by the Utah Geolog-
ical Survey and other groups across the 
state is evaluating the resource potential 
in historical mine waste features. The his-
toric Burgin mine near Eureka focused on 
zinc when it was in production from 1955 
to 1978, but early research demonstrates 
there may be considerable manganese 
left in some of the mine waste. In addi-
tion to historical mine waste, many active 
mining operations are evaluating whether 
additional byproducts may be recover-
able from their waste streams.

As the minerals landscape evolves, the 
Utah Geological Survey remains at the 
forefront of characterizing and under-
standing Utah’s mineral resources. As 
always, look for updates on projects and 
publications at geology.utah.gov.

​Geologist monitoring a portable dual XRD/XRF (X-ray 
diffraction/X-ray fluorescence) instrument, which is 
being used to identify mineralogy and geochemistry from 
downhole mine waste samples at the historic Burgin mine. 

 The open pit at Bingham Canyon mine looking south, taken June 2017.
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