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RARE EARTH ELEMENTS (REE)

Rare Earth Elements

Eﬁ@lﬂlﬂlﬁlﬁﬁ

Lanthanldes

g el " He
Li |Be IB[C|IN|O|F[Ne
NaMg - _|Alsi[p|s]cI[Ar
K [Ca| |Sc|Ti[V|CrMn|[Fe|Co|Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr
Rb|Sr Zr [NbMo(Tc|Ru|Rh|Pd|Ag|Cd| In |Sn|Sb|Te| I |Xe
Cs|Ba Hf {Ta|W|Re|Os| Ir | Pt|Au[Hg| T1|Pb|Bi|Pa| At|Rn
Fr(Ra|An| Lr




REE IN CIVILIAN APPLICATIONS

Electric assist
motors in
conventional and
advanced
vehicles

RE Permanent
Magnets

High Energy
Density

Application Rare Earth (RE) Application Rare Earth (RE)
Technology Technology
|| Hybrids, Plug-In, | RE Permanent | Ni Metal Hydride | Energy Storage
M and Electric Magnets — | Batteries
Venhicles
Capacitors with Rare Earth-

doped ceramic ,
tantalum and
other types of
capacitors

Wind and Hydro
Power
Generation

RE Permanent
Magnets

Cordless Power
Tools

RE Permanent
Magnets

Compact and
Linear Fluores -
cent Lamps,
LEDs, etc.

RE Phosphors

Integrated
Starter /
Generator for
Improved MPG

RE Permanent
Magnets

Source — Rare Earth Industry Association, 2009




REE IN CIVILIAN APPLICATIONS

Application Rare Earth (RE) Application Rare Earth (RE)
Technology Technology
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Source — Rare Earth Industry Association, 2009




REE IN MILITARY APPLICATIONS

Rare Earth Technology Applied to Guidance & Control Rare Earth Technology Applied to Electronics Rare Earth Technology Applied to Optics

Rare Earth Elements Used Rare Earth Elements Used

Nd. Pr
Sm, Dy, Th

Rare Earth Elements Used

Rare Earth Technology
Function / Application

Rare Earth Technology
Function / Application |

Rare Earth Technology
Function / Application || ¢

Selected Examples

ed Examples.

Selected Examples

| XM9B2 Excalibur Precision Guided
Artillery Projectile

GBU-28 Bunker Buster
Smart Bomb

Fiber Optics

Rare Earth Technology Applied to Surveillance & Detection Rare Earth Technology Applied to Lasers

Rare Earth Elements Used

Rare Earth Elements Used

Nd, Pr
Sm, Dy, Th

Rare Earth Elements Used
Rate Earth Technology
Function / Applieation

Rare Earth Technology
Function / Application |

Rare Earth Technology |
Functlon / Application |

Selected Examples

Saint-Gobain Crystals
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Multipurpose Integrated Chemical Agent Alarm (MICAD) Enhanced A Ry Radiation Detection

Zumwalt DDG 1000

FCS Vehicle with Laser Weapon

Boeing's Laser Avenger (countar.ED's] ‘ r Air Based Lasers

Source — Rare Earth Industry Association, 2009 5




STRATEGIC & CRITICAL MINERALS

Strategic means you don’t produce it
Critical means you need it

Leading sources of mineral commodities used in mobile devices
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IMPORT RELIANCE
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SCM MILITARY APPLICATIONS
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MINERAL RESOURCES
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NATIONAL MINERAL SECURITY

Mineral Resources Program - Critical Minerals Screening Tool

Criticality (C) is based on three fundamental C = SVR -G-M
indicators:
1) Supply risk (R)
2) Production growth (G)
3) Market dynamics (M)

This early-warning screening tool is now
used by the Defense Logistic Agency to help |
determine if a mineral commodity should
be on the National Stockpile. “
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ALASKA’S RESOURCES

Alaska Potential ~2USGS
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LASKA'S POTENTIAL

Bismuth




State land

® REE + Yttrium




TINUM GROUP. PROSPECTS

Legend

State land

® REE + Yttrium
Platinum-Group Elements

Chromium
V Cobalt




>CM PROSPECTS

Legend

State land
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Platinum-Group Elements
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State land

REE + Yttrium
Platinum-Group Elements
Chromium

Cobalt

Tantalum

Niobium

Graphite
Tungsten
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DGGS Geologic Materials
Center (GMC) - Samples from
Strategic & Critical Mineral Sites




RARE EARTHS - BOKAN MT.
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GRAPHITE — GRAPHITE ONE

472000 473000 474000 475000 476000
1 1 1 1
. L k. Nl j
e Largest graphite e =y goamg |
734 m of 4.4 %Cq 58.9m of 5.5 %Cg
incl. 32.0m of 7.2%Cg || incl. 14.2m of 10.9 %Cg
oy E
deposit in U.S. T —
216.67 m of 3.13 %Cg
g incl, 21.55m of 11.0 %Cg g
. . . J Iy : 3
[} H h I t f S 126C004 S &
| uali or use in N 237.6 mof 2.7 %Cg N -
incl. 40.6 mof 6.4 %Cg q}% 5\
. g 12Gc009
atte ries 126c007 1 18017 m of 3,37 %Cg
12Gcoo1 166.6 m of 4.0 %Cg G incl. 17.23m of 9.35 %Cg
#11.7mof21%Cg incl. 25.8m of 8.1 %Cg "‘9%
I incl. 41.7 m of 6.7 %Cg _’e%b %?%w”o%c
- 126005 -8.mof 4.0 % Cg
e Resource - 11.4 million |, * - N oo > 4 W
e 5 & PP 353.4 m of 2.7 %Cq inci. 70.9 m of 3.6 %Cg 1202008 :
tons @ 7.2 % C S A\ M
\ \ 2 q:?ba incl. 20.0 mof 5.1 %Cg
: o g ; N\ 1260003 2 L
y 2348 m of 2.2 %Cg 'Lz%% 5 | 3 i
: \ incl. TE.Zmof?.O%Cg 2 ) = Mngamofzgg%cg )
g 3 13GCHOT! - i i incl. 22.0 m of 7.05 %Cg _‘%
& 838mof 3.8% i &
B 136cHo13 o ol 5 o 126¢Ho08 " @ R
54.14 m of 343 %Cg s, 12GCHO04 146.8 m of 4.0 %Cg
inci. 15.15m of 6.81 %Cg 112.0m of 4.3 %Cg incl. 31.8 m of 10.1 %Cg
40000 0000 i ﬁ% incl. 29.2mof81%Cg | % A
- 13GCHO15 v o8 B, - \
106.2m of 2.1 %Cg . 1 = ) 2 / 3 & .
% ; ) g 12GCH005 P
g g incl. 30.2m of 2.8 %Cg "i‘% "o%}. 3 172.8 m of 5.4 %Cg \
=S =t + 2 % e 12GCHO01 incl. 42.0 mof 12.0%Cg | y ' .
i - _— % 13GCHO12 126.0 m of 3.8 %Cg \ -+
126. S B6.4m of 5.1 %Cq incl. 47.0 m of 6.0 %Cg .
inel 14.0m of 7.2 %Cg %, inl. 10.0m of 13.1 %Cg g i
: % and 120mof 9.4%Cg TiGCH07 - \ 5
T - 120.1 m of 4.0 %Cg 1
22 ; 13GCHO148 incl. 20.0 m of 8.0 %Cg
Ol 30.4mof 2.5 %Cyg il %
3 | ol 154mof %Cg 12GCH003 - N 1
g 165.8 m of 3.0 %Cg e " g
& 13GCH016 f : f <]
3 704 m ol 3.6 %Cq ; incl. 17.1m of 11.1 %Cg | v y k &
incl. 10.5m of 6.2 %Cg y 1 ! '
5 k 4
12GCHO08
177.0m of 3.0 %Cg : L\
A, v o
N inel. 30.6 mof 7.1 %Cg = ' 5 |
i * . - A .
& - ]
2 ¢ Lé
oy
L
472000 473000 5000
Graphite Oné)Property e
: & e g £
g unci 2
R L il
{ White.Mbuntain
\: L]
= Sols
0t s > by
0 )
A
T T [
400000 600000




SDEEP - A NEwW USGS INITIATIVE

A Geological and Geophysical Mapping Program ﬁ a t ;
For National Mineral Security )
Association of American State Geologists

e Continue Lidar mapping in the US and Alaska
prioritizing federal lands

* Expand geological mapping, prioritizing Alaska and
the western states

e Conduct airborne geophysical surveys, prioritizing the
Mid-Continent and Alaska
ZUSGS Aeromagnetic Geophysics —

Near Mountain Pass REE Deposit Present or past producing
bR R S e e

Sedimentary rocks covering
Precambrian basement

10x Foo}pnnt 0 f ‘ 1
K- L& v Ol'ym;;?fc Dam depos:t |

= New




DGGS INTEGRATED MAPPING
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DGGS DATA DELIVERY
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DGGS MINERAL RESOURCES PROGRAM

Mission: Determine the potential of Alaska land to produce metals and minerals

Geologic mapping 2 £ e || conductve |
0 Mapped 480 square-miles in the Tok River area Z, 1 ’
0 20 new mineral occurrences described and sampled

0 582 new geochemical analyses released stimulated claim
staking

0 Published geologic map and report to aid exploration at Livengood,
an active Au-Cu-Ag-W exploration area

Airborne Geophysics

0 Published merged digital datasets for seamless coverage
of the Pogo Mine and Fortymile areas

Flew a magnetometer survey over Icy Cape for Mental Health Trust Lands

Preparing for a federally-funded survey of the Porcupine River area in
early 2017 ;i

Other activities
0 Published the 35% Alaska’s Mineral Industry report

0 Data provided in response to industry request resulted in |
32,000 acre claim block being staked in Bonnifield area !

Original Mining Claims

O Published 15 maps, reports and datasets on Alaska’s mineral
potential




SUMMARY

Q  Alaska is richly endowed with mineral resource potential

O  Alaska’s diverse geology provides the potential for a wide variety of mineral
deposit types, including REE and other Strategic Minerals

O  DGGS is providing essential framework data on Alaska mineral resources
for use in policy decisions and mineral exploration

0  DNR is working with our Federal colleagues to ensure Alaska mineral

resource potential is recognized, and developed in a prudent and responsible
manner

24




STATE OF ALASKA

- RESOURCE POTENTIAL: MINERALS -

The State of Alaska ranks in the Top Ten in the World for
important minerals including:

e Coal: 17% of the world’s coal; 2nd most in the world

e Copper: 4% of the world’s copper; 8th most in the
world

e Lead: 4% of the world’s lead; 6th most in the world
e Gold: 8% of the world’s gold; 5th most in the world
e Zinc: 6% of the world’s zinc; 6th most in the world

e Silver: 4% of the world’s silver; 9th most in the world
(USGS 2015 estimates)

Alaska ranked 2" for mineral potential in the 2015 Fraser
Institute Survey of Mining Companies.

With more than 7,400 documented prospects, Alaska has
the potential to lead the nation in mineral production.
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