
 

Rare Earth Element 
 Deposits,  Prospects, &  

 Potential 
 in Alaska   



Global Rare Earth Supply
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2015 Global Forecast  
Supply and Demand 

Rare Earth Oxide Demand @ 180,000tpa 
REO 

Supply @ 208,500tpa 
REO 

Cerium 63-68,000t REO 80-85,000t REO 

Neodymium 35-40,000t REO 30-35,000t REO 

Europium 725-775t REO 575-625t REO 

Terbium 450-500t REO 
 

375-425t REO 

Dysprosium 
 
 

2,500-3,000t REO 1,600-2,000t REO 
 

Source: IMCOA  at Roskill 2010 Conference, Nov 2010 0TCQX: UURAF    TSXV: UCU   
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LREE vs HREE 
 
Jurisdiction 
 
State Land 
 
Access 





LREE vs HREE 
 
Jurisdiction 
 
State Land 
 
Access 



  



 

Samples by Miller, et al., 1976 

Allanite in pulaskite 
dike swarm 

TREE = 2% 

La+Ce/Y = ± 30 

Kachauik Pluton 

TREE = 2%   

n=5 



  Zane                 
  Hills 



SANTA 
MARIA 

       blk silica, hem, fluorite, chl, mag, epidote 

Vein-dikes exhibit flow-banded or 
schleiren mineralogy of K-spar 
groundmass w/ aggregations of 
sericite, epd,carb, chl, cut by vnlts 
of black silica, mag, hem, fluorite, 
Sulfides – gal, cpy, moly.  
Uranothorianite 
Thorite 
Betafite (U-Nb-Ta) 
Allanite 
La + Ce / Y =  0. 38 
 
Zircon 



 

La + Ce / Y =  0. 38 





TOFTY 



    TOFTY CARBONATITE 
• Carbonatite sills cut Triassic seds  along NE trend for up to 12 miles, about 

30m wide zone, no alkaline intrusions known 
 

• Trenching/Drilling in 1956 by Maloney and Thomas, USBM 
• Mapping in 1984 by D.Southworth,   Mineralogy 1986 by Warner  USBM 
•                      1998 by Reifenstohl, et al, AK DGGS 

 
• Age- adjoining phyllite re-set 55 Ma, Hot Springs Dome is 62± 3 Ma,  

Roughtop Mtn is 92 ± 5Ma 
 

• Mineralogy – magnetite, apatite, tremolite 
•                      - barite, zircon, aeschynite, euxenite, monazite 
•                      - columbite, melanite, phlogophite , py cpy aspy 

 
• Mineralization  < 1% La+Ce, trc Y, mostly <0.25%,  Nb avg. 0.07% 

 
• Possible genetic relation to M-UM rocks, but why coincident with Sn-Au??? 

 
 



 



 

Regolith 



ROY CREEK ALKALINE COMPLEX 
• Syenitic complex  intruding  argillaceous   
• quartzite 

– Alk syenite±quartz  (riebeckite) 
– Nepheline syenite (aegirine-augite mafic min) 
– shonkinite 

 
• Age – 86.7 ± 3.6 (biotite) 
            85.4±6.4 
    La + Ce : Y = 8.43 
 
Mineralization structurally controlled, 
complex mineralogy in REE vein-type  
Deposit, high Th-U content 

Geol by Burton, 1981,  Armbrustmacher,1989 



ROY CREEK 
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Roy Creek 
REE+Y Analyses 

 
  Elemental 

Avg, PPM 
Oxide 

Equivalent Conversion PPM 
Oxide 

% REO + 
Y2O3 

l 
i 
g 
h 
t 

La 46,800 La2O3 .85 55,060 24.7 
Ce 79,600 CeO3 .90 88,450 39.6 
Pr 8,800 Pr6O11 .83 10,600 4.8 
Nd 27,700 Nd2O3 .86 32,210 14.4 
Sm 4,500 Sm2O3 .86 5,230 2.3 
Eu 1,080 Eu2O3 .86 1,260 0.6 

 
 
 
H 
E 
A 
V 
Y 

Gd 4,580 Gd2O3 .87 5,260 2.3 
Tb 524 Tb4O7 .85 616 0.3 
Dy 2,490 Dy2O3 .87 2,860 1.3 
Ho 450 Ho2O3 .87 517 0.2 
Er 1,100 Er2O3 .84 1,310 0.6 
Tm 129 Tm2O3 .88 150 0.1 
Yb 440 Yb2O3 .88 500 0.2 
Lu 58 Lu2O3 .88 66 Tr 

 Y 15,000 Y2O3 .79 18,987 8.5 
 Total 
REE+Y 193,251  Total 

REO + Y2O3 
223,076 99.9 

 

La + Ce /Y=8.43 



Ruby 
batholith 

 
•Rare 
metal 
prospects 
 
•Resource 
potential 
 
•Access 
 
•Selected 
state land 
 
•Recent 
exploration 

. 

. 
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Intersecting greisen 
zones 



10 Miles 



 

10 Miles Cotango 

Doyon 



 



 



 

X X 



 



 



Rare Metal Assays 
No. TREE+Y %HREE Sn Sn 1 W Nb 

Upper Ray Basin 

39 1.75 17.8 3.4 6.04 0.07 0.03 

67 1.53 14.9 1.89 0.1 0.06 

68 1.87 14 3.97 1.88 0.08 0.03 

No Name Basin 

83 1.17 37.4 2.81 5.83 0.07 0.1 

115 1.36 57.7 >5.0 13.0 0.2 0.08 

by assay by XRF 



 





Heavy Mineral 
percent of sand 3% 

8% 

Net one-way 
sediment transport 
by marine and eolian 
processes 

Cassiterite found 
only in  sub-beach 
at -13m sea-level 



Gold ns      gold 



Windy 
Fork 

Pluton 

Middle Fork 
Plutonic 
Complex 

Peralkaline Granites - McGrath & Lime Hills 
Quadrangles Middle Fork Plutonic 

Complex 
 

Tmg   peralkaline 
granite 
Tsy      syenite 
Tgqm  granite, qtz 
monz. 
Tgsy    granite, qtz 
syenite 
Tgb      alkali gabbro 
Tids     dike swarm 
 

Windy Fork Pluton 
 

Twg    peralkaline 
granite 
 

Eudialyte 
locality 

ZrO2 11.0 10.1 10.5 

Y2O3 1.4 0.4 0 

Ce2O3 0.3 0.2 0 
Solie, 2011 



RAY RIVER 
METALLIFEROUS 
COAL ASH 

• Unconventional REE  
occurrence associated with 

geothermal system 

 

N=20 ash samples 
    W   4871 ppm 
    Ge    970 
    Pb   1907 
 TREE+Y   0.1 to 0.2% 
 
La+Ce/Y = 0.92 



coal-ash samples 

La+Ce/Y = 0.92 



  



 
 
 

 

West Arm 
Kendrick Bay 

BOKAN MOUNTAIN 



USFS 
Minerals 
Prescription 



 
2011 Drill 
Program-       
upgrade  
resource to 
‘indicated’ 



 

April, 2011 



43-101 (3/11) 

2011 



2007-present 
 
 
 

 

 
Over 40,000 feet of 
drilling on Bokan area 
prospects 

 
Landmark Alaska, LP 
(wholly owned Alaska 
 subsidiary) of: 
Ucore Rare Metals, Inc. 
 
 
 
 
      2 drills working  
 



 



HREE-Y silicates 
after zircon, 
possible iimoriite          
(Mariano,2010) 

Allanite (?) 



AT 

EU-PL 

TN 

LREE 
Allanite 
Bastnasite 
Synchysite 
 
HREE 
Iimoriite 
Thalanite 
Fergusonite 
Euxenite 



WENNIE 

Lu>La 

TREE+Y = 1.67%  (n-10) 

HREE +Y= 93% 
N=10  La+Ce:Y =0.06 
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late stage magmatic-early hydrothermal vein-dikes  
contain 30 to 50% heavy REE+Y  
 
the more highly evolved hydrothermal occurrences 
demonstrate a more pronounced bias to the HREE 
 
structurally controlled hydrothermal systems exhibit 
an extreme concentration of the HREE+Y that can 
exceed 90% 



 

WILLIAM 
HENRY 
BAY 

KOOK 
LAKE 

SALMON 
BAY 

DORA 

BOKAN MTN 
STONEROCK 
BAY 

BLACK 
CRAG 



La     .31% 
Ce     .69 
Pr      .05 
Nd     .20 
Sm      L 
Eu       L 
Gd     .01 
Dy       L 
Ho       L 
Er        L 
Tm      L 
Yb       L 
Y        .03 



DORA BAY 

REE + Y  occurrences 
Coarse-grain to pegmatitic Q-alb  <3m 
Vein-dikes  <1 m                                               La + Ce : Y = <1                                                 
Silica-rich veins  <30 cm 
Disseminated eudialyte      La + Ce : Y = 1.01 

Disseminated molybdenite and REE in syenite   J. Philpotts, 1994     



Dora Bay Complex 
Nepheline syenite 
Alkali syenite 
diorite 
Peralkaline granite 
Pegmatite dikes 
Alk olivine basalt dikes 

Principle REE-Nb minerals 
Major                               Minor 
thalenite 
Y-bastnaesite 

monazite 
eudialyte 
euxenite 



  

Dora Bay 





there are alternatives 


