
Claudio Berti
Director and State Geologist
Idaho Geological Survey
cberti@uidaho.edu 
208 885 7479

Critical Minerals, National Security 
and Energy/Technology Transition: 
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IGS’s Statutory Authority is found in Title 47, Chapter 2 of the Idaho State Statute,
to be administered as a special program at the University of Idaho.

THE IDAHO GEOLOGICAL SURVEY (IGS)

Non-regulatory.

Members of the IGS fulfill this mission
through applied geologic research and strong
collaborations with federal and state
agencies, academia, and the private sector.

IGS research focuses on geologic mapping,
geologic hazards, hydrogeology, geothermal
energy, oil and gas, and metallic and
industrial minerals.

The IGS is also engaged in the dissemination
of historic mining records, community service,
and earth science education.

OUR MISSION:

“The survey shall be the lead state agency for the collection, interpretation, and dissemination
of geologic and mineral data for Idaho”.

FY’22



aluminium antimony arsenic barite beryllium
bismuth cerium cesium chromium cobalt

dysprosium erbium europium fluorspar gadolinium

gallium germanium graphite hafnium holmium

indium iridium lanthanum lithium lutetium

magnesium manganese neodymium nickel niobium

palladium platinum praseodymium rhodium rubidium
ruthenium samarium scandium tantalum tellurium

terbium thulium tin titanium tungsten

vanadium ytterbium yttrium zinc zirconium

The Energy Act of 2020 defines a “critical mineral” as a non-fuel mineral or mineral material essential to the

economy or national security of the U.S. and which has a supply chain vulnerable to disruption. Critical minerals

are also characterized as serving an essential function (strategic) in the manufacturing of a product, the absence

of which would have significant consequences for the economy or national security.

2022 list of critical minerals

https://www.usgs.gov/news/national-news-release/us-geological-survey-releases-2022-list-critical-minerals


Major Import Sources of Nonfuel Mineral Commodities for Which 
the United States was Greater Than 50% Net Import Reliant in 2021

Source: U.S. Geological Survey
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~ 20lbs of Cobalt 
400lbs of minerals

Uses of Critical Minerals



Each F-35 contains about 1000 pounds of rare earth elements!
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Iridium needs for Hydrogen 
Cells electric production 





The Bayan Obo mine located in 
the Inner Mongolia region of China is 
the world's biggest rare earth element 
(REE) mine both by recoverable reserves 
and production.

But… it is was originally (and to these 
days) a polymetallic operation!
Discovered in 1927 as an Iron deposit.

Most (all?) critical minerals are 
accessory to precious minerals or other 
commodities, which are “needed” to 
support CM extraction.



The “down stream issue” 



The “down stream issue” 



Exploration 2022
Preliminary
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Earth MRI
 USGS-funded critical minerals work

 Completed mapping Cobalt, Taylor 
Mountain, and Degan Mountain quadrangles

 2-year mapping project in Blackbird Creek 
and Opal Lake quadrangles in progress 
($100k project)

 Newly funded for Sheep Creek-Mineral Hill 
REE-Nb district

 Geochemical and geophysical 
characterization

 Liaison with industry, local economy, 
academia



Sheep 
Creek –
Mineral 
Hill REE 
Belt

Cobalt Belt
(green dots)

REEs
(red dots)

New Airborne 
Magnetics, Co Belt

Diamond Creek   
(IGEM)

Iron Creek

Salmon Area Critical Mineral Projects

ICO



Phosphoria Formation: Permian Age (265 Ma) 
black phosphatic shale of regional extent.  Ore 
is approximately 25% P2O5 and various strata 
are enriched in trace elements including V, 
REEs, Se, U, etc. Mine 4 – 5 million tons/year.

Western Phosphate Basin

2021 – Phosphate is largest segment of the 
mining industry. 3 large processing plants, 3 
large open pit mines, new mines in construction, 
southeastern Idaho. Approx. 4-5 million tons/year.

Products:
Phosphoric Acid Fertilizer
Elemental Phosphorus

~ Basin and Range: exposed 
faulted and folded Paleozoics



How to maximize this opportunity?

 Basic and applied research

 Provide incentives to junior companies

 Enhance attractiveness by investing in data acquisition!

Collect and preserve exploration data and samples

 Baseline data (for both exploration and conservation)



Critical Raw Materials for Strategic Technologies and Sectors in the EU



Idaho dropped out of the top 10 most attractive 
jurisdictions in which to invest this year. 

The state, which in 2021 ranked 7th (out of 84) due to its 
attractiveness for investment, this year 
dropped to the 28th spot (out of 62). 

When considering policy alone, Idaho increased its PPI 
score by over 3 points and ranked 11th out of 62. 

Respondents expressed increased concerns over the 
availability of skilled labor (+18 points), infrastructure 

(+15 points), and uncertainty concerning protected areas 
(+ 9 points). 

In 2022…





Data: 2021



IGS: Critical Minerals Projects
 iGEM (Idaho Dept. of Commerce)

 Industry Partner: Idaho Strategic 
Resources, Inc.

 Lead PI: UI at Idaho Falls + CAES, IGS, 
Idaho Strategic Res., INL
 2022 Drilling, Characterization, 

Processing and Separation: REEs at 
Diamond Creek Project, Lemhi Co.

 IGS co-PIs: C. Berti, V. Gillerman

 Petrochemistry of Magnetite, Iron Creek 
deposit, Lemhi Co.
 Industry Partner: Electra Battery 

Materials 
 Petrography, Chemistry
 PI:  V. Gillerman

 Geologic Mapping: Idaho Cobalt Belt
 Partners: USGS-IGS
 Airborne Magnetics and Radiometrics (USGS)
 Field Mapping, Geochemistry (IGS)
 Lead PI:  R. Lewis

Ages:
Lemhi Pass REE-Th veins are 
Mississippian/Devonian; North 
Fork area carbonatites are ??

 Geochemical Characterization 
of Idaho Phosphate
 Partners: USGS-IGS

 lead role 



Mining Cycle – simplified: Mine Startup in US: 5 to 25 years

Exploration to Discovery
 Target Concept
 Exploration – recon
 Property Acquisition
 Drilling - Exploration
 Discovery to Delineation Drilling
 Fund-raising
 Metallurgical Tests, Economic Analysis
 Public Relations/Community ESG
 Permitting: Federal NEPA, State

 Appeals of ROD by NGOs  

Mining to Closure

 Mine Financing
 Engineering Studies, Economic Studies, Mine Plan 

Optimization and Environmental Modelling
 Global Market Conditions for 20+ year projections

 Mining and Processing:
 Mill- Ore Grinding/separation to Concentrate
 Concentrate to Smelter or Refinery
 Refinery to Intermediate Product
 To End User

 Mine Reclamation and Closure
 Required by State and Federal Regulations/Banks
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