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Objectives:
Understand the nature and geological context of key REE 
deposits in SK.
Evaluate their potential.

Motivation:
China provides 95-97% of world REE.
Ban on export of HREE ~ 2014-15.

This talk - Focus on mineralization





Extend 2009 mapping to NE and SW
4 radiometric anomalies were located  @ > 1,000 
t.c.p.s. using a RS-230 handheld spectrometer
No new REE occurrence found
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Work objectives:

Verify REE mineralization potential in cluster of 6 lakes 
with anomalous lake-botttom TREE

Verify the reported occurrence of allanite veins at Bear 
Lake (de Zoysa, 1974)
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Cluster of 6 lake-bottom sediment TREE anomalies

Identified using data (N=414) from National Geochemical Reconnaissance lake sediment database of 
the Geological Survey of Canada (Friske et al., 1994a,b). TREE includes La, Ce, Sm, Eu, Tb, Yb and Lu.

397 ppm

1148 ppm



Traverses done within drainage area and upstream of 4 lakes with 
anomalous TREE

Highest value 2372 ppm TREE - 6th most elevated value amongst 
35,842 analyses in GSC database for the whole of Canada.

RS-230 on continuously.



Granitoid rocks predominant.
Minor amphibolite, intermediate rocks, 
paragneiss + derived garnet diatexite.



14 radiometric anomalies



Samples analysed at 5 sites.  
TREE > 4583 ppm (0.55 % 
TREO) at 2 locations: -largest 
rad. anom. –Bear Lake allanite



2 REE-Th occurrences. 
1 new. 1 confirmed.



New REE-Th 
occurrence



New REE-Th 
occurrence

Biotite-rich shear zone in 
garnet diatexite



2 REE-Th occurrences. 
1 new. 1 confirmed.



Bear Lake REE-Th occurrence
Trenched by Dog River Mines, 1949 (SGS Ass. Rept. 74N-16-SW-0002)
Allanite first reported by de Zoysa (1974)



Bear Lake REE-Th occurrence
Trenched by Dog River Mines, 1949 (SGS Ass. Rept. 74N-16-SW-0002)
Allanite first reported by de Zoysa (1974)





Examine SMDI 1283 “Alces Lake Trenched REE 
Showing”
11 radiometric anomalies recorded
2 types of mineralization 

–monazite in cataclastic bt-fd zones in quartzite and 
psammopelite 
–monazite in biotite-rich shear zones
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Alces Lake REE-Th-U trenched occurrence
Discovered early 1950’s – JH Wilson – 2 trenches
Monazite in 275 x 140 m area



Alces Lake REE-Th-U trenched occurrence



GSC Bulletin 31 (Robinson, 1955):

Sample collected from MICK 
4 claim of Nesbitt Labine.
Contains 80% biotite and 
20% monazite (5.4% Th).

SGS assessment file 74N09-SE-0065 
(Traverse Longlac Mines Ltd., 1953) :

MICK 4 claim acquired from 
Nesbitt Labine. 
Radioactive mineralization 
occurs in a biotite-rich shear 
zone. 
Strike NE. 
< 3 feet wide.

“Oldman River Showing” identical to Alces Lake 
REE-Th occurrence?



Shared characteristics

Widely distributed
All hosted by biotite-rich shear/cataclastic zones
The more biotite, the more monazite
Mineralization hosted by paragneiss and associated 
garnet diatexite (4/7 cases at Ena Lake, all cases at Alces
Lake), or granodioritic gneiss hosting diatexite.
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Metamorphic/hydrothermal?

All anomalies occur in biotite-rich shear zones
~ modal monazite/modal biotite correlation
Not all in metasedimentary rocks
So not paleoplacers
But source of REE probably metasediments

Magmatic/hydrothermal?

Samples have high Th, negative Eu anomaly … not 
necessarily indicative of magmatic origin at upper 
amphibolite-granulite
Not always in diatexite
When diatexite present, monazite in shear zones that cut it



In no particular order:

Monazite-rich deposits in the Murmac Bay Group and 
associated rocks.
REE mineralization in lake-bottom sediment REE 
anomalous areas.
HREE mineralization in the Athabaska Basin.
REE in the Wollaston Domain.
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Field assistants Devin Anderson and Andrew Masurat (U. Sask.)

Precambrian Geologists @ SGS

Map production, computer software - Dustin Zmetana, Bill 
Slimmon, Thomas Love.

Personnel @ SRC – XRD, Chemical Analyses

And everybody involved in transportation and supplying
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