
MINERALOGRAPHIC REPORT 

WESTERN URANIUM COBALT MINES 

APRIL 2 , 1966 GARRY D. BYSOUTH 



MACROSCOPIC EXAMINATION 

The hand, specimen s t u d i e d f o r t h i s r e p o r t was composed 
of a d a r k g r e y a m p h i b o l e - r i c h m a t e r i a l b o r d e r e d on one s i d e 
"by p i n k i s h g r a n i t i c r o c k . The dimensions of the specimen 
were VA" by by 3"; i t was c u t on f o u r s i d e s , one of w h i ch 
was p o l i s h e d and l a t e r examined m i c r o s c o p i c a l l y . 

M o l y b d e n i t e was the o n l y m e t a l l i c m i n e r a l r e c o g n i z a b l e 
w i t h o u t the use o f m a g n i f i c a t i o n . I t o c c u r r e d i n the amphibole-
r i c h p o r t i o n as rounded c l u s t e r s and i r r e g u l a r l y shaped 
s e g r e g a t i o n s , r a n g i n g i n d i a m e t e r from about 1mm. t o and 
c o m p r i s i n g about 2% o f the t o t a l m a t e r i a l . I n the g r a n i t i c 
r o c k though, the m o l y b d e n i t e o c c u r r e d o n l y as t i n y , w i d e l y 
d i s s e m i n a t e d g r a i n s and s e g r e g a t i o n s , b a r e l y r e c o g n i z a b l e x-rLthout 
the hand l e n s , and p r e s e n t i n amounts o f l e s s than »5%-

The hand specimen was found to r e c e i v e a s t r o n g response 
from the g e i g e r c o u n t e r . F u r t h e r e x a m i n a t i o n of the p o l i s h e d 
s u r f a c e s w i t h the b i n o c u l a r microscope r e v e a l e d randomly 
d i s t r i b u t e d , minute g r a i n s (<«5fiun*) of u r a n i n i t e ; a r s e n o p y r i t e 
was a l s o r e c o g n i z e d . 

MICROSCOPIC EXAMINATION 

Two p o l i s h e d s u r f a c e s and a t h i n s e c t i o n were examined 
m i c r o s c o p i c a l l y . 

An e x a m i n a t i o n o f the t h i n s e c t i o n w i t h the p o l a r i z i n g 
m i c r o s c o p e showed t h a t the a m p h i b o l e - r i c h p o r t i o n c o n t a i n e d , 

: h0% amphibole: h o r n b l e n d e , and p r o b a b l y a c t i n o l i t e , 
p a r t i a l l y a l t e r e d t o c h l o r i t e 

30% s e r i c i t i z e d p l a g i o c l a s e 
20% q u a r t z , i n l a r g e a n h e d r a l i n t e r l o c k i n g g r a i n s 

J>% a p a t i t e , as e u h e d r a l p r i s m a t i c c r y s t a l s . 
I d e n t i f i e d a l s o were sphene, carbonate ( c a l c i t e , and p o s s i b l y 
s i d e r i t e ) and m o l y b d e n i t e . An equant p o l y h e d r a l opague was ŵ, 
p r o b a b l y u r a n i n i t e . The/najor c o n s t i t u e n t s were^medium g r a i n . » 

The t e x t u r e s i n d i c a t e t h a t hornblende and then p l a g i o c l a s e 
were f i r s t formed, f o l l o w e d by q u a r t z and a p a t i t e . The m e t a l s 
appear to have been d e p o s i t e d d u r i n g the l a t e r s t a g e , w h i l e 
c h l o r i t e , s e r i c i t e , and c a r b o n a t e were p r o b a b l y formed a t a 
s t i l l l a t e r p e r i o d , 

THE POLISHED SECTIONS 

THE MINERALS 

M o l y b d e n i t e 
P o l i s h ; good 
C o l o u r : w h i t e to l i g h t g r e y 
Hardness; v e r y s o f t 
T e x t u r e ; f o l i a t e , p l a t e s o f t e n curved and rumpled; 

plates5^ometimes have no'apparent o r i e n t a t i o n ; 
p l a t e s o f t e n have a r a d i a t i n g h a b i t , and are 
a r r a n g e d around p o r t i o n s o f gangue, f o r m i n g r i m 
t e x t u r e s and c o n c e n t r i c z o n a l t e x t u r e s . 
;appears to c o r r o d e u r a n i n i t e c r y s t a l s . 
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Aniso trophism J strong with pale v i o l e t colours 
Cleavage; platy 
Association; usually i n quartz gangue, i n the 

v i c i n i t y of uraninite grains but not often 
in contact with uraninite. 

Etch tests; negative to a l l reagents 
Microchem tests; Mo (+) strong 
Grain s i z e ; most i n d i v i d u a l segregations have 

diameters of 750-1500 microns, but these may 
be united, forming larger clusters. The 
segregations are composed of platey crystals 
having an average length of 250 microns . 

Uraninite 
i Polish; poor 
:- Colour; grey 
: Hardness; very hard 
: Texture; scattered rounded grains; and euhedral 

c r y s t a l s , having 4 - 6 well defined sides 
: A.nisotropism; i s o t r o p i c 

. : Association; r a r e l y i n contact with any metallic 
\ minerals, but often occurs i n the v i c i n i t y 

of molybdenite concentrations. 
Etch tests; negative to a l l reagents 
Microchem tests; Fe (-) 
Grain s i z e ; The average i s about 160 microns; 
the rounded grains tend to be smaller while the 
crystals are usually larger 

Arseno Pyrite 
: Poor p o l i s h , very hard 
: White colour 
: Texture; mainly corroded c r y s t a l s , rhombic outline; 

may be s t i l l evident. 
: Anisotrophism; strong, with yellow and blue colour: 

' : Microchem; (-) Ni 
C-) Co 
(+) Fe 

: Grain s i z e ; average 75-150 microns, r a r e l y >200 
microns 

Hematite ? 
Polish; good 
Colour; Grey 
Hardness; very hard 
Streak; d i f f i c u l t to determine due to fine grain 

size 
Texture; minute i r r e g u l a r l y shaped blebs 
Anisotropism; d i s t i n c t but not always seen 
Association; confined to a l i g h t brown translucent 

mineral 
Etch tests; negative to a l l reagents 
Microchem test; Ti (-) 

Fe (+) but weak 
Grain s i z e ; most blebs are <150 microns i n diameter 



- 3 -

MINERAL PERCENTAGES 
• 

The p e r c e n t a g e s among the m e t a l l i c c o n s t i t u e n t s were 
f j e s t i m a t e d t o be as f o l l o w s : 

M o l y b d e n i t e . . . . . . 65% 
U r a n i n i t e 20% 

w A r s e n o p y r i t e 10-13% 
^ Hematite? 2% 

and, the t o t a l m e t a l l i c c o n s t i t u e n t was low, about y/o, 

DISCUSSION OF TEXTURES AND PANGENESIS: 

The m e t a l l i c m i n e r a l s are r a r e l y i n c o n t a c t , and s o , 
the r e l a t i o n s h i p between them was d i f f i c u l t to a s c e r t a i n . 
The few c o n t a c t s between m o l y b d e n i t e and u r a n i n i t e do suggest 
though, t h a t the mol y b d e n i t e had p a r t i a l l y r e p l a c e d u r a n i n i t e . 
I n a d d i t i o n , c o r r o d e d c r y s t a l s of a r s e n o p y r i t e and u r a n i n i t e 
i n gangue i n d i c a t e t h a t these m i n e r a l s were d e p o s i t e d d u r i n g 
the f o r m a t i o n o f the gangue. L i k e w i s e , some o f the r a d i a t i n g 
t e x t u r e s of m o l y b d e n i t e s u g g e s t t h a t i t had grown, more or 
l e s s f r e e l y around c e r t a i n g r a i n s o f q u a r t z and f e l d s p a r d u r i n g 
the a c t i v e d e p o s i t i o n of q u a r t s . 

I t i s proposed here t h a t the m e t a l l i c m i n e r a l s were 
d e p o s i t e d d u r i n g the l a t e r more s i l i c e o u s s t a g e of gangue 
f o r m a t i o n and t h a t the o r d e r o f d e p o s i t i o n was, 

a r s e n o p y r i t e 
u r a n i n i t e 
m o l y b d e n i t e . 

TYPE OF DEPOSIT 

The m i n e r a l o g y , b o t h m e t a l l i c and n o n m e t a l l i c i n d i c a t e s 
a h i g h temperature o f f o r m a t i o n . The a s s o c i a t i o n of the 
major m e t a l l i c m i n e r a l s w i t h q u a r t z , l e n d s some s u p p o r t t o 
the n o t i o n o f a h y d r o t h e r m a l o r i g i n , and the d e p o s i t c o u l d 
be c l a s s e d as hy p o t h e r m a l . 
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