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Rare Earth Elements (REEs) deposit types

ÅCarbonatites (global light rare earth source)

ÅñSouth China claysò (global heavy rare earth source)

ÅAlkaline igneous intrusions
ïVein deposits

ïLayered alkaline intrusions

ÅMagmatic iron bodies

ÅCoastal sand deposits

ÅSedimentary phosphate deposits



Mountain Pass mine

Sulphide Queen carbonatite 

(Mountain Pass deposit)

REE oxide content of 

7.98 percent

Dominantly light REEs

Carbonatite: A rare igneous carbonate rock containing 50 percent or more carbonate minerals.



Mountain Pass processing facilities 

on-site





The Telegraph, 

March 2012

Longnan, China

ñSouth China claysò

0.03 to 0.5 % total REE oxide



Bokan Mountain alkaline igneous intrusive complex



Á 5.8 million metric tons of mineable resource

Á avg. grade of 0.6% total REE oxide

Á ~ 40 % heavy REE

veinvein



Layered alkaline igneous intrusions 



Magmatic magnetite-hematite (iron) bodies

ïPea Ridge iron mine, southeastern Missouri

ïMineville iron mining district, upstate New York

Sherman Co. iron mine,

Mineville district, NY



Large iron tailings piles

2/3rds of tailings from apatite-rich ores

Represents ~9 million metric tons of tailings

Average grade of ~8 % apatite

~726,000 metric tons of apatite in tailings

Apatites average 11.14 % REE oxide

~80,700 metric tons of REE oxide

Mineville iron mining district,

northeast New York,

active 1804 - 1971
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