
U.S. Department of the Interior 
U.S. Geological Survey 

Critical & Strategic Mineral Supply Chains 
 

3rd Workshop on Isotope Federal Supply and Demand 

Dr. Steven M. Fortier, Director  
National Minerals Information Center  

United States Geological Survey 
 

Rockville, Maryland 
November 2014 



http://minerals.usgs.gov/minerals/pubs/nmic/ 

National Minerals Information Center 

 Mission 
 To collect, analyze, and disseminate information on the 

domestic and international supply of and demand for 
minerals and materials essential to the U.S. economy and 
national security. 

 Goal 
 Provide decision makers with the information required to 

ensure that the U.S. has an adequate supply of minerals 
and materials to meet it’s needs, at an acceptable cost 
with regard to environmental, energy, and economic 
factors. 
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Mineral Commodities Coverage: Broad Scope 
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Global Coverage: >100 Countries 
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Global Demand for Mineral Commodities 

 Historically Unprecedented  
 Growing Rapidly 
 Dominated by Development in China 
 Continued Demand Growth Anticipated for ROW 
 2.5 – 3B Increase in Global “Middle Class” Population by 2030 

Source: USGS Historical Data Series 
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“Critical Minerals”: Depends on your definition!  

Reference: Erdmann & Graedel 
(2011), Enivron. Sci. Technol. 45, 
7620-763 
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Criticality Matrix 
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Reference: 
Minerals, Critical Minerals, and 
the U.S. Economy 
National Academy of Sciences, 
2008 
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Some Factors Impacting Criticality 

Vulnerability 
Dimension 

Market share 

Impact on revenues 

Substitution options 

Pricing power 

Gross Value Added 

National Security 

Supply Risk 
Dimension 

Absolute abundance 

Source country concentration  

Specific country risk factors (political risk, governance) 

Company Concentration 

Physical supply restrictions (wars, natural disasters) 

Cross-
Cutting 
Issues 

Emerging technologies 

Recycling 

Environmental issues 

Time Horizons 

Reference: Erdmann  & Graedel (2011), Enivron. Sci. Technol. 45, 7620-763 



http://minerals.usgs.gov/minerals/pubs/nmic/ 

Time Scale – Market Response to Changes in Availability / Production Shortfalls  

Duration Years Constraints Recourse 
Short 0-3 Existing production 

capacity 
Inventories / 
underutilized capacity 

Medium 3-10 Existing technology / 
known resources 

Substitution / higher 
cost resources 

Long >10 Technical development 
/ undiscovered 
resources 

Investment in 
exploration / mine 
development / process 
development 

New Mine Development 
• Costs 
• Permitting 
• Environmental 
• Social / Political 
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Stages of Mineral Exploration & Development 
Aboriginal Affairs and Northern Development Canada 
 

Image used by permission https://www.aadnc-aandc.gc.ca/eng/1100100023711/1100100023713 

10
 y

ea
rs

 



http://minerals.usgs.gov/minerals/pubs/nmic/ 

New Mine Development: Risks 
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New Mine Development: Environmental Constraints 
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Increasing Mineral Commodity Import Dependence 

Not necessarily indicative of risk! 
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© European Union, 1995-2014 

Supply Concentration  
• Geopolitical risks 
• Geographic distribution 
• Large increases in domestic demand 
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Tantalum 
• Dense, ductile, highly corrosion resistant 
• Refractory, transition metal 
• Occurrence: Rare (1-2ppm) associated 

with Nb (Tantalite, Columbite) 
• Main Use: tantalum capacitors 
• Substitutes: Nb, others; < effective 
• Criticality (E&G 2011): (2)6 
• U.S Import Dependence: 100% 
• Conflict Mineral per Dodd / Frank 
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Examples of Supply Chains: (Front End) 

U.S. / Europe 

China 
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Alternative Supply / Downstream Processing 
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Own the front end of the supply chain + Vertical integration = Own the entire supply chain 
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$3-5B 
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REE DISTRIBUTION AND MOBILITY IN RESIDUAL DEPOSITS FORMED ON ALTERED GRANITES OF THE 
SOUTHEASTERN UNITED STATES.  Foley et al (2014). 
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Comparison of Domestic Barite Production and Percentage Share of Total 
Barite Used for Drilling in the United States  

Barite – A Case Study of Import Reliance on an Essential Material for Oil and Gas Exploration and 
Development Drilling (Bleiwas & Miller, USGS SIR, 2014) 
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China Has Very Large Reserves of Shale Oil & Gas 

• What happens when 
(not if) China 
develops these 
resources? 

• Are we prepared for 
possible supply 
disruptions that 
result from a rapid 
increase in demand 
for barite (and other) 
minerals used for 
hydrocarbon 
production?  
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