
U.S. Department of the Interior 

U.S. Geological Survey 

Critical Minerals: The USGS – National Minerals 
Information Center Perspective 

 
 

Steven M. Fortier, Director  

National Minerals Information Center  

U.S. Geological Survey 

 

Washington, DC 

March 30, 2016 



National Minerals Information Center (NMIC) 

 Mission 

 To collect, analyze, and disseminate information on the 

domestic and international supply of and demand for 

non-fuel minerals and materials essential to the U.S. 

economy and national security. 

 Objective 

 Provide decision makers with the information required to 

ensure that the U.S. has an adequate supply of minerals 

and materials to meet U.S. needs, at an acceptable cost 

with regard to environmental, energy, and economic 

factors. 

 

 

 



Broad Mineral Commodity Coverage (>85 Commodities)  
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Broad Global Coverage: >180 Countries 

 Mineral Commodity Summaries  

 Minerals Yearbook 

 Mineral Industry Surveys  

 Metal Industry Indicators 

 Nonmetallic Mineral Industry Indexes 

 Special publications 

 Data Series 

 Fact Sheets 

 

 > 700 Publications Annually 

    Monthly, quarterly, annual work    

product cycles 

Mineral Criticality Studies Are Impossible Without Data 

http://minerals.usgs.gov/minerals/ 



Critical Minerals – Some Observations  

 Numerous evaluations of mineral criticality have been conducted, resulting in a 
variety of lists, indexes, and methodological refinements 

 

 Criticality really depends on who is asking the question; an industry analysis is likely 
to come to a different conclusion and “list” depending on the application and market 
sector; an analysis by a government agency will likewise reach a different conclusion 
depending on mission and application: 

 
 Example: USGS Shakeout Scenario analysis of magnitude 7.8 earthquake in Southern 

California….critical minerals = aggregates (construction sand & gravel, concrete, asphalt) 

 Example: Oil & gas exploration and production….critical minerals = barite or frac sand 

 None of these fit the “classical” definition of a critical mineral 

 
 Department of Energy focus is on green energy 

 
 Department of Defense (Defense Logistics Agency) focus is on minerals for the strategic 

stockpile 

 

 Criticality is not static but changes over time as the availability of mineral 
commodities changes and as new technologies result in increased consumption and 
new applications 

 

 Mineral criticality studies require reliable, regularly updated, mineral production and 
consumption data for a broad spectrum of applications and stakeholder needs 

 

 

 

 

 

 



Critical Minerals – Working Definition 

 Minerals, Critical Minerals, and the U.S. Economy (2008), 
National Academy of Sciences 
 A mineral can be considered critical if: 

 Performs an essential function for which few if any substitutes exist 

 An assessment indicates a high probability of supply being 
disrupted resulting in physical unavailability or significantly higher 
price 

 Defined two axes: 

 Impact of supply disruption 

 Supply risk 

 Questions 

 How to measure these?  

 What data are required? 

 What are important attributes of the data? 

 

 

 



WARFIGHTER FOCUSED, GLOBALLY RESPONSIVE SUPPLY CHAIN LEADERSHIP 
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DLA-SM Definition of Strategic & Critical Materials 

DLA Strategic Materials is the operational arm of The Strategic 
and Critical Materials Stockpiling Act (50 U.S.C. 98 et seq.).  

 The term ‘‘strategic and critical” (S&C) materials is defined by 
this Act: 

“…means materials that  

(A) would be needed to supply the military, industrial, and 
essential civilian needs of the United States during a 
national emergency, and  

(B) are not found or produced in the United States in sufficient 
quantities to meet such need.” 

Net Import Reliance 

 

• Country Specific 

• Updated Annually 

• Broad coverage 

• Timely 

http://minerals.usgs.gov/minerals/pubs/mcs/2016/mcs2016.pdf 



Supply Risk: Production – Country Concentration 

Rank Commodity 2013 0.06 0.98 0.91 Value 0.144911 0.206608 0.27575 0.350866 0.474848

1 Yttrium 0.98 1 Gold 0.06 0.06 0.830429 0.768732 0.69959 0.624474 0.500492

2 Ruthenium 0.84 2 Sulfur 0.07 0.01 0.69666 0.634963 0.565821 0.490705 0.366723

3 Beryllium 0.82 3 Silver 0.10 0.03 0.67573 0.614033 0.54489 0.469775 0.345792

4 Niobium 0.82 4 Titanium 0.13 0.02 0.670169 0.608472 0.53933 0.464214 0.340232

5 Ferroniobium 0.81 5 Copper-refinery 0.13 0.00 0.663089 0.601392 0.532249 0.457134 0.333151

6 Bismuth-mine 0.81 6 Copper-mine 0.13 0.00 0.660221 0.598524 0.529381 0.454266 0.330283

7 Bismuth-refinery 0.78 7 Feldspar 0.14 0.01 0.639689 0.577991 0.508849 0.433733 0.309751

8 Iridium 0.78 8 Nickel-mine 0.14 0.01 0.63699 0.575293 0.50615 0.431034 0.307052

9 Ferromolybdenum 0.76 9 Copper-smelter 0.15 0.00 0.61838 0.556683 0.48754 0.412425 0.288442

10 Rare Earths 0.76 10 Cadmium 0.16 0.01 0.612901 0.551204 0.482061 0.406946 0.282964

11 Mercury 0.73 11 Manganese-mine 0.16 0.01 0.582963 0.521266 0.452123 0.377008 0.253026

12 Tungsten 0.70 12 Nickel-intermediate 0.16 0.00 0.557449 0.495752 0.42661 0.351494 0.227512

13 Rhodium 0.66 13 Potash 0.16 0.00 0.513633 0.451936 0.382794 0.307678 0.183696

14 Germanium 0.66 14 Bauxite 0.17 0.01 0.510701 0.449004 0.379862 0.304746 0.180764

15 Monazite 0.63 15 Zinc-mine 0.18 0.01 0.488254 0.426557 0.357414 0.282299 0.158317

16 Antimony 0.58 16 Nickel-plant 0.18 0.00 0.432133 0.370436 0.301294 0.226178 0.102196

17 Magnesium-metal 0.56 17 Zinc-smelter 0.19 0.01 0.417139 0.355442 0.286299 0.211184 0.087201

18 Platinum 0.54 18 Iron ore 0.19 0.00 0.39199 0.330293 0.261151 0.186035 0.062053

19 Mica 0.50 19 Cobalt-refinery 0.21 0.02 0.352963 0.291266 0.222123 0.147008 0.023026

20 Ferrosilicon 0.49 20 Selenium 0.22 0.01 0.346347 0.28465 0.215507 0.140392 0.016409

21 Graphite 0.49 21 Lead-refinery 0.23 0.01 0.342657 0.28096 0.211818 0.136702 0.01272

22 Helium 0.49 22 Aluminum 0.23 0.00 0.34224 0.280543 0.211401 0.136285 0.012303

23 Iodine 0.49 23 Bromine 0.24 0.00 0.34049 0.278793 0.20965 0.134535 0.010552

24 Gallium 0.48 24 Molybdenum 0.24 0.00 0.333918 0.272221 0.203079 0.127963 0.003981

25 Magnesite 0.47 25 Alumina 0.24 0.00 0.329233 0.267536 0.198393 0.123278 0.000704

26 Fluorspar 0.46 26 Steel 0.25 0.01 0.313316 0.251619 0.182477 0.107361 0.016621

27 Boron 0.44 27 Barite 0.25 0.00 0.296748 0.235051 0.165909 0.090793 0.033189

28 Silicomanganese 0.43 28 Ferrochromium 0.25 0.00 0.282592 0.220895 0.151753 0.076637 0.047345
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Distribution

 Herfindahl-Hirshmann Index: Sum of the squares of 

country share of production of a commodity: 

World Production Tables 

• Quantitative 

• Country Specific 

• Updated Annually 

• Timely (MCS) 

• Authoritative (MYB) 

• Time Series 

https://www.whitehouse.gov/sites/whitehouse.gov/files/images/CSMSC%20Assessment%20of%20Critical%

20Minerals%20Report%202016-03-16%20FINAL.pdf 



 2000-2006 production dominated by Australia and Brazil 

 2009-2014 production dominated by DRC+ and other African countries 

 Shift from industrial to artisanal mining 

 Shift to countries with higher governance risk and less transparent trade flows 

 Criticality is dynamic, need to use time series to analyze for emerging risks 

 Combine with governance risk e.g. World Governance Indicators (World Bank) 

 

Tantalum: The Conflict – Critical Mineral Nexus 



Conflict Minerals Fact Sheet Series 

August 2014 

December 2014 

July 2015 

November 2015 



Summary: Components & Characteristics of the USGS – National 

Minerals Information Center Approach to Mineral Criticality 

 Broad coverage  

 Global  

 Country specific  

 Flexibility  

 Authoritative  

 Dynamic 

 Trends, not lists 

 Metrics: 
 Rigor  

 Data availability  

 Examples of data types used 
 Net import reliance  

 Production country concentration 

 Growth in world production   

 Price volatility  

 World governance indicators  

 Ultimate Goal: 
 Practical, simple, early warning screening tool 

 Identify candidates for deep-dive analysis 

 

 

 

 

 

 

 

http://minerals.usgs.gov/minerals/ 


