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Title Slide: Critical Metals

• The title slide for this keynote presentation at 
the Cambridge House International Phoenix  
Resource Conference shows Artillery Peak in 
Arizona.  This is the site of one of the only 
large manganese deposits in the US.  It is 
being developed by the American Manganese 
Company.
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Critical Metals of the United States

“There’s a lot more to the space than 

rare earth elements.”
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National Research Council: Defines Critical 

The NRC produced an in-depth report on minerals critical to the  U.S. 
economy: “... most critical minerals are both essential in use (difficult 
to substitute for) and prone to supply restrictions.”

The NRC report is based on 6 availability criteria used to rank minerals 
for criticality (geological, technical, environmental and social, political, 
and economic). 

REEs were classified “critical,” assessed at a high supply risk and the 
possibility of severe impacts if supplies were restricted. 
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Arsenic (trioxide) 100 China, Morocco, Mexico, Chile
Asbestos 100 Canada
Bauxite and Alumina 100 Jamaica, Guinea, Australia, Brazil
Columbium (niobium) 100 Brazil, Canada, Estonia, Germany
Fluorspar 100 China, Mexico, South Africa, Mongolia
Graphite (natural) 100 China, Mexico, Canada, Brazil
Indium 100 China, Canada, Japan, Russia
Manganese 100 South Africa, Gabon, Australia, China
Mica, sheet (natural) 100 India, Belgium, China, Brazil
Quartz Crystal  100 Brazil, Germany, Madagascar, Canada
Rare Earths 100 China, France, Japan, Russia
Rubidium 100 Canada
Strontium 100 Mexico, Germany
Thallium 100 Russia, Belgium
Thorium 100 France
Vanadium 100 Czech Republic, Swaziland, Canada, Austria
Yttrium 100 China, Japan, France, Austria
Gallium 99 China, Japan, Ukraine, Russia
Gemstones 99 Israel, India, Belgium, South Africa
Bismuth 96 Belgium, Mexico, China, United Kingdom
Platinum 95 South Africa, UK, Germany, Canada
Stone 89 Italy, Turkey, China, Mexico
Antimony 88 China, Mexico, Belgium
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Stone 89 Italy, Turkey, China, Mexico
Antimony 88 China, Mexico, Belgium
Rhenium 87 Chile, Germany
Tantalum 87 Australia, Canada, China, Japan
Barite 83 China, India
Diamond (industrial )  82
Palladium 82 Russia, South Africa, UK, Belgium
Cobalt 81 Norway, Russia, Finland, Canada
Potash 80 Canada, Belarus, Russia, Germany
Tin 79 Peru, Bolivia, China, Indonesia
Chromium 75 South Africa, Kazakhstan, Zimbabwe, Russia
Titanium (sponge) 72 Kazakhstan, Japan, Russia
Iodine 71 Chile, Japan
Titanium Mineral Cons 71 South Africa, Australia, Canada, Ukraine
Tungsten 66 China, Canada, Germany, Portugal
Silver 65 Mexico, Canada, Peru, Chile
Zinc 63 Canada, Mexico, Peru, Australia
Nickel 60 Canada, Russia, Norway, Australia
Silicon 60 China, Venezuela, Russia, Norway
Peat 59 Canada
Magnesium Metal 54 Canada, Russia, China, Israel
Garnet (Industrial) 53 Australia, India, China, Canada
Magnesium Compound 53 China, Canada, Australia, Austria
Diamond Powder 51 China, Ireland, Ukraine, Russia 7
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In 2009 

Import 
Dependent 

Minerals 
Increased 
from 19 to 

23

Arsenic (trioxide) 100 China, Morocco, Belgium, HKG
Asbestos 100 Canada
•Bauxite and Alumina 100 Jamaica, Brazil,  Guinea, Australia,
•Cesium 100 Canada 
•Fluorspar 100 China, Mexico, South Africa, 
•Graphite (natural) 100 China, Mexico, Canada, Brazil
•Asbestos 100 Canada
•Indium 100 China, Japan, Canada,  Belgium
•Manganese 100 South Africa, Gabon, China, Australia 
•Mica, sheet (natural) 100 China, Brazil, Belgium, India, 
•Niobium (Columbium) 100 Brazil, Canada, Germany,  Estonia 
•Quartz Crystal  100 China, Japan, Russia
•Rare Earths 100 China, Japan, France, Russia
•Rubidium 100 Canada
•Arsenic (trioxide) 100 China, Morocco, Belgium, HKG
•Strontium 100 Mexico, Germany
•Tantalum 100 Australia, China, Brazil, Japan
•Thallium 100 Russia, Germany, Netherlands
•Thorium 100 UK, France, Canada
•Vanadium 100 Czech Republic, Rep of Korea, Canada, Austria
•Yttrium 100 China, Japan, France
•Gallium 99 Germany, Canada, China, Ukraine, 
•Gemstones 99 Israel, India, Belgium, South Africa
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The US Strategic Metals Stockpile –
Sold Down

Begun in 1917, by 1990 the U.S. held a vast strategic metals stockpile to 
ensure supplies were available for the country's defense.  Today’s 
rationale is changed.

In 1994 Congress began the depletion (sell off) of the stockpile with the 
end of the Cold War as global tensions waned.

The $7 billion of sales from the stockpile over the years provided 
political capital. A stockpile disposal program continues.

Trading hard goods for fiat dollars for the past 17 years, now Americans 
must bear the burden of a nearly empty stockpile and ruinous natural 
resource policies fostered by Interior and the EPA. 9
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Artillery Peak Report From Arizona Geological Survey.

The Manganese deposits of the Artillery manganese district are the largest and 
perhaps the only significant group of Manganese deposits in the United States 

http://www.azgs.az.gov/Mineral%20Scans/Artillary%20Mn%20District%20%20Arizona
.pdf

Over the course of recent mining history many changes have come about with 
regards to the viability of low grade US mineral deposits due to increasing criticality.

One of the main key factors besides the higher metal price itself lies in a term called 
“Beneficiation”.

Case Study: US Domestic Manganese?
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Manganese Oxide 7% to 10% At 
Artillery Peak, Arizona (Feb 17 2011)

11
www.DiscoveryInvesting.com  Copyright 

2011



Manganese is the most essential mineral, aside from iron, in the 
production of steel. One ton of iron requires 10 ï20 lbs. of 
manganese in steel production. 

The Manganese market trades 30 billion pounds / year. It is number 4 
of the highest traded metals, behind copper. 

The steel industry in the United States has vast iron deposits yet no 
production of manganese. 

China was the world's largest Manganese alloy producing country. It 
produced ~ 6.6 million tons or 57% of global output.

Manganese: Another Critical Metal
Right in Our Backyard
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Manganese Bedding

• The next slides shows the huge beds of 
manganese oxide, running up to 10% in grade 
at Artillery Peak.  You cannot make steel 
without manganese and today there are no 
operating manganese mines in North America.

• By definition manganese is a critical metal.
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Manganese Imports, Stockpile and 
Prices 1993 to 2009

• As you can see imports have increased 50% 
since 1993 and the stockpile in the US has 
decreased by 66%.  At the rate we will exhaust 
our stockpile in 7 years. 

• Prices are on the rise.  This shows a discovery 
investor that you must look at some of these 
critical metals to create your wealth.
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Year US Production Import Stockpile Consumption Value $/T W Production

1993
0 624,000 1,770,000 696,000 605 7,070,000

1994
0 644,000 1,690,000 694,000 602 6,530,000

1995
0 657,000 1,640,000 676,000 599 7,970,000

1996
0 765,000 1,590,000 776,000 650 8,180,000

1997
0 626,000 1,540,000 643,000 635 7,520,000

1998
0 692,000 1,460,000 776,000 591 7,330,000

1999
0 711,000 1,420,000 719,000 535 6,390,000

2000
0 764,000 1,380,000 768,000 582 6,960,000

2001
0 620,000 1,280,000 692,000 529 7,580,000

2002
0 641,000 1,220,000 696,000 471 7,800,000

2003
0 593,000 1,150,000 643,000 599 8,790,000

2004
0 885,000 920,000 1,030,000 1,090 9,900,000

2005
0 805,000 873,000 773,000 712 11,000,000

2006 0 869,000 697,000 1,060,000 800 11,500,000

2007
0 878,000 490,000 979,000 1,190 12,100,000

2008
0 930,000 550,000 844,000 2,380 12,900,000

2009
0 392,000 504,000 445,000 1,370 10,800,000
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Graphite: Not Only Pencils

Declared a critical “metal” by the E.U., Graphite 
plays a critical role in lithium-ion batteries, nuclear 
technology and new applications in its carbon 
allotrope graphene.

Graphene’s high electrical conductivity and high 
optical transparency make it suitable for 
electrodes.
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Graphite Imports and Value Per Tonne ($)

Year US 
production

Imports Consumption Unit 
Value

World 
production

1999 0 55,800 26,400 624 692,000

2000 0 60,800 39,000 535 846,000

2001 0 52,100 28,200 447 816,000

2002 0 45,100 23,600 495 932,000

2003
0 52,300 30,000 467 999,000

2004
0 63,700 17,600 469 1,010,000

2005
0 64,500 42,400 537 1,030,000

2006
0 52,600 30,400 553 1,020,000

2007
0 58,600 42,900 636 1,100,000

2008
0 58,300 50,400 825 1,120,000

2009
0 33,100 21,700 897 1,090,00018
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Graphene
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Applications of Carbon’s Allotrope 
GRAPHENE:

Aviation
Single molecule gas detection
Graphene Nano-ribbons 
Graphene Transistors
Integrated Circuits
Solar Cells
Ultra Capacitors
Graphene bio-devices
Anti-bacterial Applications
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Critical, Supply Constrained Metals
Rare Earths: Also called the "gourmet powder" of hi-tech industries. Many Hi tech uses –
particularly hi temperature  magnets.
. 
Indium: Used in flat displays, semiconductor, and the manufacturing of space products. 

Tungsten: It is used in products such as hard alloy and special steel, and is also widely used 
in mechanical processing. The defense and space industries utilize this rare metal, calling it 
the "tooth of the industry.

Germanium: Mainly used in the production of night vision devices, heat vision devices, 
activators for petroleum products and solar cells.

Molybdenum: Used in the smelting of alloy steel, stainless steel, heat-resistant steel and 
super alloys. Used by the military, it has earned the nickname of "the metal for war."

Vanadium: Steel, large pentoxide batteries. US imports 100% of its vanadium 
requirements.
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A Few Critical Metals To Look For
Rare earth: Also called the "gourmet powder" of hi-tech industries. China 97%

Indium: China's indium reserves rank first in the world.

Tungsten: The "tooth of the industry." China supplies 85% of the world's 
tungsten.

Germanium: China has the largest germanium reserves in the world, with its 
output accounting for 50% of the global total.

Molybdenum: "the metal for war." China has the second largest molybdenum 
reserve in the world.

Vanadium: Steel and vanadium redox battery technology, key for development 
of the alternative energy storage and load leveling of the Smart Grid
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China’s Evolving Critical Metals Policy, 
April 2009

The Chinese Government formulated stricter policies of 
controlling their exports. In April 2009, the Ministry of Land 
and Resources (MLR) issued a circular on controlling 
exploitation volumes of tungsten, antimony and other rare 
metals for 2009. 

According to the circular, MLR would not accept applications 
for exploration and exploitation permits for these rare metals.
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Thursday, January 20th , 2011

• China began the process of nationalizing its rare 
earth minerals (11 rare earth areas).

• Canadian, American and Asian REE Stocks reacted.
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China's View: Germanium Running Out
Chen Jianheng of the Chinese Society of Rare Earths

άGermanium and rare earth metals are widely called "industrial gold" 
but the volume of Germanium is even less than rare earths …. 

China has 3,500 tons in germanium reserves, the second largest in the 
world. However, the total amount of global reserves -- estimated at 
8,600 tons -- may not last more than 40 years.” 

The planet's remaining germanium reserves are much less than the gold 
reserves of 86,000 tons … its price is not even 6% of the price of gold.

Even China is running out of “Industrial Gold” critical metals.
25
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Geopolitical Issues Bubbling:

China Flies her First Stealth Jet and Tests A 
Ballistic Missile Designed to Destroy 

Aircraft Carriers
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Asia’s New Arms Race, 2009, Makes 
Critical Metals Strategic

China’s 2009 
Military budget  

$81.1 billion
up 358%

India $32.3 
billion 

up 151%

Australia $21.3 
billion up 84%
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US Exploration Lags; Canada Doubles 
its Neighbor
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Obama Administration Calls For 5% Gross 
Royalty On Proceeds Of Hard Rock Mines

The Obama Administration has called for a hardrock mining royalty and a new 

hardrock AML fee, along with other fees and tax increases for coal mining. 
Wednesday February 16, 2001

• The Obama Budget recommends a 5% Gross 
Royalty on all hard rock mining in the United States

• Tax expected to Raise $3 billion over 10 years.

• Once again US natural resource capability is to be 
punished and disabled. 31
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Bottom Line for the United States

No exploration = 

no discovery = 

lower mineral production = 

impaired domestic supply chain infrastructure = 

IMPAIRED STRATEGIC CAPABILITY 

AND

LOWER QUALITY OF LIFE
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Washington Finds Itself
in the Grip of a Problem 

Regarding REEs

No production of Neodymium Iron Boron magnets. 

Neodymium magnets, the product of Neodymium Iron 
Boron and Samarium Cobalt, are critical to defense 
products. They  essential to military weapons systems.

Jet engines and other aircraft components, including 
samarium-cobalt magnets  used in generators that produce 
electricity for aircraft electrical systems;
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The Risks: September 2010

Then there are the geopolitics: 

Events perpetually threaten to upend whole mining 
subsectors, with countries flooding markets or 
nationalizing firms more or less on a whim. 

For rare earths, with their Chinese near monopoly and 
high-tech military applications, the odds of the whole 
market being turned on its head were particularly good -
- and that happened on Sept. 7, when a Chinese fishing 
boat collided with two Japanese naval vessels along a 
disputed border in the South China Sea. 
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Within days, China halted its rare-earth exports to 
Japan, whose high-tech manufacturing sector is 
heavily dependent on them. The Chinese 
government insisted its actions had nothing to do 
with punishing Japan, but the countries on the 
receiving end of China's rare-earths exports, and 
technology exports that use them, didn't buy it. 
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Critical Metal - Attention Deficit Disorder 
in the US 

Believing that China intentionally used its monopoly 
position to create an international incident, U.S. 
Secretary of State Hillary Clinton announced that 
securing rare earths would be a focal point of 
China/Japan G-20 discussions in November, and the 
issue vaulted up the diplomatic agenda.
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On Sept. 29, 2010, the U.S. House of Representatives 
introduced and fast-tracked the Rare Earths and Critical 
Materials Revitalization Act.

A sheepish admission of U.S. ignorance on the subject rather 
than a coherent plan for future security. 

On Oct. 16, the United States complained to the World Trade 
Organization over China's embargo; four days later, China 
banned exports to Europe and the United States, too. 

Visibility of Critical Metals
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US Supply Chain Issues: Rare Earths

• REE chain consists of mining, separation, refining, alloying, 
manufacturing or fabricating.

• U.S. lacks refining, alloying, and fabricating capacity.

• Only 1 U.S. company, produces samarium-cobalt 
permanent magnets, 

• No U.S. producers of neodymium-iron-boron  magnets for 
consumer electronics, energy, and defense applications.
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Example of a Rare Earth Supply Chain
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• Molycorp wisdom:

• “full mine to magnet supply chain in the US 
by 2012.”

• Today 80% to 90%  alloy production in Asia.
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The Rare Earth IP Legacy,
Today China Produces:

• 97% of the REE raw materials.

• ~ 97% of rare earth oxides, 

• is the sole exporter of commercial quantities of REE metals.

• ~ 90% of the metal alloys are produced in China.

• China manufactures 75% of the neodymium magnets and 
60% of the samarium magnets.
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Can the US Catch Up?

Rare Earth Legislation in the 111th Congress

House bill H.R. 6160 -- 09/22/10

To establish a Rare Earth Materials Loan Guarantee program for 
commercial application of new and improved technologies for the 
separation, and recovery of rare earths, the preparation of rare 
earths (i.e., oxides, metal, and alloys) and the application of rare 
earths in the production of magnets, batteries, optical systems, 
and electronics, among other things. 

The Secretary would be required to cooperate with the private 
sector to assure complete rare earth materials production 
capacity five years after H.R. 6160 would be enacted into law.
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Rare Earth Religion In Washington:
But What About the other Critical Metals?

H.R. 4866, the Rare Earths Supply-Chain Technology 
and Resources Transformation Act of 2010

P.L. 111-84, the Fiscal Year 2010 National Defense 
Authorization Act

S. 3521, Rare Earths Supply Technology and 
Resources Transformation Act of 2010
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The Great Divergence to 2030:
China 9% to 24% Global GDP

India 2% to 10% 
US 24% to 12%

53
www.DiscoveryInvesting.com  Copyright 

2011



55
www.DiscoveryInvesting.com  Copyright 

2011



Divergence in 
Growth

China 9% to 24% Global GDP
2030

India 2% to 10% 2030
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Is This a Bubble?

“I don’t think short-term prices in rare earth (minerals) 
are prices people ought to be counting on. … they are 
really spiked right now and there may be a bubble 
occurring because of all of the news and the frenzy.” 

Molycorp CEO Mark Smith 

January 2010
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