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HI NER ALO GRAPH Y Off THE LITTLE GEM PROSPECT 

INTRODUCTION 

T h i s r e p o r t i s the r e s u l t of f i e l d and 

m i c r o s c o p i c e x a m i n a t i o n of the ore m i n e r a l s p r e s e n t i n the 

L i t t l e Gem P r o s p e c t . The w r i t e r spent t h r e e days i n 

august and September, 1948, a s s i s t i n g i n a d e t a i l e d exam

i n a t i o n of the p r o s p e c t to s u b s t a n t i a t e r e p o r t s of the 

o c c u r r e n c e of r a d i o a c t i v e m i n e r a l s . The e x a m i n a t i o n of 

t h i r t e e n p o l i s h e d s e c t i o n s and two t h i n s e c t i o n s was 
oX 
u 

conducted i n the l a b o r a t i e s of the Department of Geology 

a t the U n i v e r s i t y of B r i t i s h Columbia d u r i n g the s p r i n g 

term of the 1948-1949 s e s s i o n . 
LOCATION 

The L i t t l e Gem c o n s i s t s of a group of e i g h t 

c l a i m s near the head of Roxey Creek, a t r i b u t a r y of Gun 

Greek which f l o w s i n t o the B r i d g e R i v e r two m i l e s west of 

K i n t o on the B r i d g e R i v e r Highway. The p r o s p e c t i s approx

i m a t e l y t w e l v e m i l e s by road and f o u r m i l e s by h o r s e - t r a i l 

from M i n t o . The p r e s e n t w o r k i n g s , c o n s i s t i n g of two a d i t s 

and s e v e r a l openouts, l i e between 50 and 7 00 f e e t below the 

summit of a 7000 f o o t r i d g e f o r m i n g the e a s t e r n f l a n k of 

Roxey Creek. 



HISTORY 

I n 1924 B. B a l l d i s c o v e r e d e r y t h r i t e f l o a t on 

the p r e s e n t l i t t l e Gem p r o p e r t y , t r a c e d the f l o a t to i t s 

s o u r c e , and s t a k e d the f i r s t c l a i m s . S i n c e t h e n v a r i o u s 

i n t e r e s t s have engaged i n work on the p r o p e r t y , e n d e a v o r i n g 

to r e c o v e r the f a i r l y r i c h g o l d and c o b a l t c o n t e n t . However, 

a p r o c e s s f o r t r e a t i n g an ore so h e a v i l y charged w i t h 

a r s e n i d e s was not developed u n t i l r e c e n t l y by the p r e s e n t 

owners, J.M. and R.R. T a y l o r . An ammonia l e a c h has been 

developed w h ich w i l l remove the a r s e r . i c and l e a v e a h i g h 

c o b a l t c o n c e n t r a t e w h i l e a l s o a l l o w i n g f o r t h e r e c o v e r y of 

the g o l d by c y a n i d i n g . 

I n l a t e J u l y , 1948, E. Johnson v i s i t e d the 

L i t t l e Gem w i t h a p o r t a b l e G c i g e r - M u e l l e r c o u n t e r and 

d e t e c t e d r a d i o a c t i v i t y i n the o r e . A p a r t y from the B r i t i s h 

Columbia Department of M i n e s - v i s i ted the p r o s p e c t i n l a t e 

august and a g a i n i n September t o c o n i i r m the presence of 

r a d i o - a c t i v e m i n e r a l s , take samples, and c o l l e c t specimens 

f o r f u r t h e r s t u d y . 

GENERAL GEOLOGY 

Lenses of a r s e n i d e s i n a gangue of predomin

a n t l y q u a r t z and a l l a n i t e l i e more o r l e s s i n a l i g n m e n t i n 

an east-west t r e n d i n g c a r b o n a t e zone i n medium-grained q u a r t z 

d i o r i t e . The q u a r t z d i o r i t e i s t y p i c a l of the Bendor 

i n t r u s i v e of l a t e M esozdic or Cenozoic age ( 1 ) . I t was 

thought by p r e v i o u s i n v e s t i g a t o r s t h a t the a r s e n i d e l e n s e s 



were r e l a t e d to the c a r b o n a t e zone, a l o n g w h ich some s h e a r i n g 

has o c c u r r e d . I t i s now contended t h a t these l e n s e s were 

emplaced p r i o r to s h e a r i n g and subsequent c a r b o n a t i z a t i o n 

of the q u a r t z d i o r i t e . There a r e numerous s i m i l a r c a r b o n 

a t e d shear zones a l o n g the same r i d g e , none of which has 

been found m i n e r a l i z e d . The a s s o c i a t i o n of m i n e r a l i z a t i o n 

w i t h c a r b o n a t i z a t i o n . i s , I n t h i s c a s e , presumed to be 

c o i n c i d e n t a l . Perhaps t h e l e n s e s formed a zone of weakness 

and l o c a l i z e d s h e a r i n g i n one observed i n s t a n c e a l e n s i s 

o f f s e t an undetermined d i s t a n c e by a s t r o n g s h e a r . 

The a r s e n i d e l e n s e s have i n d e f i n i t e c o n t a c t s 

w i t h the q u a r t z d i o r i t e . I n g e n e r a l , they may be s a i d to 

have a c o r e , or n u c l e u s , of he*vy m i n e r a l i z a t i o n w h ich 

b l e n d s i n t o the q u a r t z d i o r i t e o v e r a zone of d i s s e m i n a t e d 

m i n e r a l i z a t i o n from s i x i n c h e s t o s e v e r a l f e e t wide. The 

a s s o c i a t i o n of h i g h - t e m p e r a t u r e a r s e n i d e s , o f t e n of q u i t e 

c o a r s e l y c r y s t a l l i n e t e x t u r e , w i t h c o a r s e l y c r y s t a l l i n e 

q u a r t z , o r t h o c l a s e f e l d s p a r , a l l a n i t e , and a p a t i t e , and the 

oc c u r r e n c e of u r a n i n i t e , s u g g e s t s t h a t the d e p o s i t was 

emplaced a t a q u i t e h i g h temperature and has t h e t e x t u r a l 

f e a t u r e s of p e g m a t i t e , 

MINERALOGY 

A. I n t r o d u o t i on 

T h i r t e e n p o l i s h e d s e c t i o n s and two t h i n s e c t i o n s 

of the ore were examined. The m i n e r a l s were determined 

by m i c r o s c o p i c e x a m i n a t i o n , u s i n g e t c h t e s t s , but o p t i c a l 
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and p h y s i c a l p r o p e r t i e s of t h e v a r i o u s m i n e r a l s were l a r g e l y 

r e l i e d upon. 

B. Megascopic E x a m i n a t i on 

The hand specimens c o l l e c t e d can be c l a s s i f i e d 

i n t o two t y p e s - - - t h o s e almost e n t i r e l y composed of a r s e n i d e s , 

and t h o s e c o n s i s t i n g of a r s e n i d e s d i s s e m i n a t e d i n b l e a c h e d 

g r a n i t e 1 saMb £e-r q u a r t z and a l l a n i t e . The f o r m e r , or 

"heavy" type of specimen c o n t a i n s p r e d o m i n a n t l y a dense to 

c o a r s e l y c r y s t a l l i n e , t i n - w h i t e m i n e r a l i n d i s t i n g u i s h a b l e 

from a r s e n o p y r i t e . Quartz and f e l d s p a r occur i n minor 

amounts, o f t e n c o a r s e l y c r y s t a l l i n e . M o l y b d e n i t e was 

n o t i c e d to occur as s t r e a k s t h r o u g h the a r s e n i d e . O c c a s i o n 

a l l y a p a t i t e c r y s t a l s occur i n r a d i a t i n g b u n d l e s i n the 

heavy a r s e n i d e s . The i n d i v i d u a l c r y s t a l s of a p a t i t e are 

up to f i v e i n c h e s i n l e n g t h by one-quarter i n c h i n c r o s s -

sec t i o n o 

The d i s s e m i n a t e d type c o n s i s t s m a i n l y of gangue 

m i n e r a l s w i t h v a r y i n g c o n c e n t r a t i o n s of a r s e n i d e s . 

Where they have been o x i d i z e d a t the s u r f a c e , 

b o t h types show r a t h e r s p e c t a c u l a r o x i d a t i o n p r o d u c t s . 

E r y t h r i t e i s q u i t e common, r o s e t t e s about o n e - t h i r t y - s e c o n d 

i n c h i n diameter o f t e n are found c o a t i n g the s u r f a c e , or i n 

c r a c k s near the s u r f a c e . Where m o l y b d e n i t e i s c o n s p i c i o u s , 

a b r i l l i a n t y e l l o w " d u s t y " m i n e r a l o c c u r s . T h i s i s presumed 

to be molybdic o c h r e . One of such specimens, when p l a c e d 

under u l t r a - v i o l e t l i g h t , v;as n o t i c e d t o glow a b r i g h t 



e m 3 r a l c l green. The m a t e r i a l w h i ch gave the f l u o r e s c e n c e 

i s p a l e t a n i n c o l o r and has been t e n t a t i v e l y assumed to be 

a u t u n i t e , or some r e l a t e d secondary uranium m i n e r a l , because 

of these p r o p e r t i e s and because the specimen gave a h i g h 

r e a d i n g on the G e i g e r - M u e l l e r c o u n t e r . 

G a l c i t e sometimes occurs w i t h the e r y t h r i t e 

as a c r u s t on an exposed s u r f a c e . 

A l l a n i t e appears as a b l a c k , g r e a s y m i n e r a l , 

much l i k e h o r n b l e n d e . I t was de t e r m i n e d by t h i n s e c t i o n 

s t u d y . 

G. M i c r o s c o p i c E x a m i n a t i on 

The f o l l o w i n g m i n e r a l s were determined i n the 

p o l i s h e d s e c t i o n s by m i c r o s c o p i c methods, and c h e m i c a l 

analyses*, u r a n i n i t e , a m i x t u r e of a r s e n i d e s a r s e n o p y r i t e , 

c o b a l t i a n a r s e n o p y r i t e , and l o e l l i n g i t e , a l s o o h a l c o p y r i t e 

and m o l y b d e n i t e . No n a t i v e g o l d was observed i n any of the 

aeations. 

I n a d d i t i o n to the m i n e r a l s mentioned, a l l a n i t e , 

o r t h o c l a s e f e l d s p a r , c h l o r i t e , z o i s i t e , and q u a r t z were 

observed i n two t h i n s e c t i o n s made of the gangue. 

a l l the m i n e r a l s mentioned were observed under 

o r d i n a r y m a g n i f i c a t i o n . 

1. U r a n i n i t e 

U r a n i n i t e o c c u r s f a i r l y a b u n d a n t l y i n some 

s e c t i o n s , i n o t h e r s n o t a t a l l . I t o c c u r s as s t e e l y - g r e y , 

s u b h e d r a l t o e u h e d r a l c r y s t a l s i n clumps or as 
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d i c s e m i n a t i o n s of i n d i v i d u a l s i n the gangue, o r , more r a r e l y , 

i n the a r s e n i d e s . The u r a n i n i t e i s q u i t e d i f f i c u l t to 

r e c o g n i z e i n the gangue under o r d i n a r y l i g h t out shows up 

v e r y w e l l under p o l a r i z e d l i g h t , s i n c e i t i s i s o t r o p i c . When 

the s e c t i o n s have been c u t normal to a c r y s t a l l o g r a p h i c 

a x i s , the form of the c r y s t a l i s t h a t of a cube m o d i f i e d by 

an o c t a h e d r o n . I n age t h e u r a n i n i t e i s the f i r s t m i n e r a l 

to have c r y s t a l l i z e d and appears to have s u f f e r e d no 

replacement by the l a t e r m i n e r a l s . I t i s c o n t a i n e d i n 

c r y s t a l s of a l l a n i t e , i n a r s e n i d e s i n one i n s t a n c e the 

a r s e n i d e s c u t s a c r o s s a c o n c e n t r a t i o n of u r a n i n i t e ( p l a t e s 7 

and £ ), and i n q u a r t z . C h i e f l y , the u r a n i n i t e i s found 

i n a s s o c i a t i o n w i t h a l l a n i t e and the a r s e n i d e s . 

An a l t e r a t i o n h a l o can o f t e n be seen o u t l i n i n g 

u r a n i n i t e , e s p e c i a l l y when the u r a n i n i t e i s i n a l l a n i t e , 

over a w i d t h r a n g i n g between the r a d i u s and t h e diameter of 

the e n c l o s e d crystal© In s e v e r a l i n s t a n c e s , f r a c t u r e s were 

seen to r a d i a t e from the u r a n i n i t e c r y s t a l s i n t o the gangue 

( p l a t e s ^ a n d 4 ). This phenomenon was a l s o observed w i t h 

the few c r y s t a l s e n c l o s e d i n a r s e n i d e s ( p l a t e 6 J. I n r e g a r d 

to the r a d i a l s h a t t e r i n g of the r o c k m a t r i x e n c l o s i n g r a d i o 

a c t i v e m i n e r a l s , u r a n i n i t e e s p e c i a l l y , E l l s w o r t h (£) says 

t h a t i t p r o b a b l y i s i n i t i a l l y due to s t r e s s i n d u c e d by 

i n c r e a s e i n the volume of the r a d i o a c t i v e m i n e r a l s as a 

r e s u l t of atomic and m o l e c u l a r rearrangement n e c e s s i t a t e d 

by the d i s i n t e g r a t i o n of uranium and t h o r i u m . Volume i n c r e a s e 



of r a d i o a c t i v e m i n e r a l s from the e f f e c t s of atomic d i s i n t e g 

r a t i o n has been shown by E l l s w o r t h to be p r o b a b l y due c h i e f l y 

to a u t o - o x i d a t i o n w h i ch must occur when uranium i n the 

lower form of o x i d a t i o n i s p r e s e n t . 

2. Argent de 

The a r s e n i d e m i x t u r e c o n s i s t s of l o e l l i n g i t e 

and of a r s e n o p y r i t e w h i ch may have a c o b a l t c o n t e n t h i g h 

enough to form the c o b a l t i a n v a r i e t y d&naite o r g l a u c o d o t , 

s i n c e a r s e n o p y r i t e p r o b a b l y forms a s e r i e s w i t h g l a u c o d o t , 

the v a r i e t y h i g h e s t i n c o b a l t ( 3 ) . C o b a l t i a n a r s e n o p y r i t e 

and normal a r s e n o p y r i t e cannot be s a t i s f a c t o r i l y d i s t i n g u i s h e d 

o p t i c a l l y . S i m i l a r l y , a r s e n o p y r i t e and l o e l l i n g i t e a r e 

d i f f i c u l t to d i s t i n g u i s h . Both have the same t i n - w h i t e 

c o l o r , are s t r o n g l y a n i s o t r o p i c w i t h the same c o l o r s / of ten 

occur t o g e t h e r . V a r i o u s r e f i n e m e n t s i n t e c h n i q u e have -

been s a i d to g i v e s a t i s f a c t o r y methods f o r s e p a r a t i n g t h e 

two,but the w r i t e r was not c o n v i n c e d w i t h t h e r e s u l t s he 

o b t a i n e d . A r e l a t i v e l y new procedure (4) was t r i e d w h i c h 

gave d e f i n i t e r e s u l t s . C o n c e n t r a t e d n i t r i c a c i d q u i c k l y 

e t c h e s b o t h l o e l l i n g i t e and c o b a l t i a n a r s e n o p y r i t e ( d a n a i t e ) 

a dark g r e y and f u r t h e r p r e c i p i t a t e s w h i t e o c t a h e d r a of 

a r s e n i o u s o x i d e on l o e l l i n g i t e . D i l u t e n i t r i c a c i d e t c h e s 

l o e l l i n g i t e a dark grey and b r i n g s out r e l i e f and g r a i n 

s t r u c t u r e , b u t does not a f f e c t c o b a l t i a n a r s e n o p y r i t e . These 

e f f e c t s were observed on the s e c t i o n s s t u d i e d . 



The Assay Branch of the B r i t i s h Columbia 

Department of Mines made a n a l y s e s of a p p r o x i m a t e l y t h i r t y 

c h a n n e l samples f o r i r o n , c o b a l t , a r s e n i c , s u l f u r , n i c k e l , 

molybdenum, and s o l u b l e and i n s o l u b l e gangue, b e s i d e s t h e 

u s u a l g o l d , and i n t h i s c a s e , uranium a s s a y s . I l i c k e l and 

molybdenum were found to be e i t h e r absent i n a l l samples 

or p r e s e n t o n l y i n i n s i g n i f i c a n t amounts. The a n a l y s e s 

were c o r r e c t e d f o r the gangue and brought up to 100 per c e n t 

f o r e omparison. The r e s u l t s g i v e n below a r e t y p i c a l of 

what was o b t a i n e d ; 

Sample Co $ tfe $ -aS % S % T o t a l % 
A 1.5 33.0 49.0 16.5 100.0 

B 6.4 22.8 o9.0 1.8 100.0 

C 6.6 27.0 62.7 4.3 100.0 

The h i g h s u l f u r c o n t e n t and the low c o b a l t and 

a r s e n i c c o n t e n t of sample A suggest t h a t the m i n e r a l i s 

a r s e n o p y r i t e . ( I n n e a r l y a l l a n a l y s e s of a r s e n o p y r i t e some 

c o b a l t i s p r e s e n t ) . The r e l a t i v e l y h i g h c o b a l t and a r s e n i c 

c o n t e n t and the low s u l f u r c o n t e n t of samples B and C 

suggest the m i n e r a l l o e l l i n g i t e . I n these two samples the 

i r o n and s u l f u r c o n t e n t i s too h i g h , and the c o b a l t too low, 

f o r the m i n e r a l to be s a f i ' l o r i t e . S i n c e s a f f l c s r i t e and 

l o e l l i n g i t e are two d i s t i n c t m i n e r a l s and the a n a l y s e s more 

c l o s e l y approach the c o m p o s i t i o n of the l a t t e r , i t i s 

suggested t h a t the main c o b a l t i a n m i n e r a l i s l o e l l i n g i t e . 



As the a u t h o r found t h a t the l o e l l i n g i t e and 

a r s e n o p y r i t e a r e i n d i s t i n g u i s h r . b l e by o r d i n a r y o p t i c a l 

methods he has used the term " a r s e n i d e " to i n c l u d e b o t h 

m i n e r a l s . 

The a r s e n i d e shows a c h a r a c t e r i s t i c r a d i a t i n g 

s t r u c t u r e on a c u t s u r f a c e , f i n g e r s of t h e m i n e r a l p e n e t r a t i n g 

the gangue. Under the microscope i t i s seen to he h i g h l y 

f r a c t u r e d , taut o f t e n the f r a c t u r e d p i e c e s are o n l y s l i g h t l y 

out of p o s i t i o n ( p l a t e 9 ). Quartz appears t o have f i l l e d 

the f r a c t u r e s p a c e s , h ut not to have r e p l a c e d the a r s e n i d e , 

f o r the broken fragments have s h a r p , c l e a n edges t h a t can 

be p r o j e c t e d to f i t i n t o one a n o t h e r l i k e p i e c e s i n a j i g 

saw p u z z l e . E x a m i n a t i o n of t h e t h i n s e c t i o n s showed t h a t 

t h e a r s e n i u e i s , i n some c a s e s , r e s t r i c t e d t o the b o u n d a r i e s 

of e u h e d r a l c r y s t a l s of a l l a n i t e , and t h e r e f o r e l a t e r 

than the a l l a n i t e . 

A l r e a d y mentioned i n the s e c t i o n d e a l i n g w i t h 

u r a n i n i t e i s t h e r a d i a l s h a t t e r i n g apparent i n a r s e n i d e 

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

s < Chalc o p y r i t e . 

O nly i n one s e c t i o n was c h a l c o p y r i t e f ound, 

and then o n l y i n a v e r y minor amount. I t appears to have 

formed contemporaneously w i t h the a r s e n i d e or i m m e d i a t e l y 

a f t e r ( p l a t e »o). 

4. Molybdeni te 

M o l y b d e n i t e o c c u r s i n minor amount through 



much of the a r s e n i d e , o f t e n a s s o c i a t e d w i t h u r a n i n i t e . I t s 

r e l a t i o n to the a r s e n i d e i s not q u i t e u n d e r s t o o d s i n c e o n l y 

one s e c t i o n showed any s i g n i f i c a n t amount. W e l l t e r m i n a t e d 

" s p e a r s " of a r s e n i d e p e n e t r a t e a m a t r i x of the molybdeni.te. 

The s i t u a t i o n may be e x p l a i n e d by one of t h r e e a l t e r n a t i v e s :-

1. M o l y b d e n i t e i s r e p l a c i n g a r s e n i d e . 

T h i s seems u n l i k e l y because of the u n r e p l a c e d f e a t u r e s of 

the a r s e n i d e . 

2. The a r s e n i d e grew i n a m a t r i x of m o l y b d e n i t e . 

S. The a r s e n i d e was surrounded by l a t e r 

m o l y b d e n i t e which f i l l e d f r a c t u r e s but d i d not r e p l a c e the 

a r s e n i de. 

There appears to be l i t t l e e v idence of undue 

s t r a i n i n the m o l y b d e n i t e which would l i k e l y be the case i f 

c r y s t a l s of a r s e n i d e were to form. T h e r e f o r e the author 

f a v o u r s the t h i r d a l t e r n a t i v e , t h a t of l a t e r , u n r e p l a c i n g 

molybdeni t e . 

5. A l l a n i t e 

A l l a n i t e was determined i n t h i n s e c t i o n s . I t 

oc c u r s as euhedr?.l c r y s t a l s showing extreme p l e o c h r o i s m and 

appears to be p r e - a r s e n i d e i n age. I t has been s h a t t e r e d to 

a c e r t a i n e x t e n t and i n p l a c e s l a r g e l y r e p l a c e d by q u a r t z , 
able 

but i t s c r y s t a l form i s s t i l l e a s i l y r e c o g n i z-ê t.. 

6. O h l o r i t e 

C h l o r i t e of two types was seen i n t h i n s e c t i o n , 



one type w i t h a f i b r o u s t e x t u r e and the o t h e r o c c u r r i n g i n 
ru 

s p h e m l i t i c masses. The c h l o r i t e i s p o s t - a l l a n i t e and p o s t -

a r s e n i d e i n age. S p h e r u l i t e s can be seen growing from the 

c r y s t a l edges of a l l a n i t e , but not r e p l a c i n g i t . 

7. Q u a r t z . 

Quartz appears to hare been the l a t e s t m i n e r a l 

i n t r o d u c e d . I t can be seen r e i n i n g or cementing the 

f r a c t u r e d a r s e n i d e and r e p l a c i n g a l l a n i t e . 

8. Z o i s i t e 

Z o i s i t e o ccurs i n a v e r y minor amount as 

s u b h e d r a l c r y s t a l s t h a t appear to be contemporaneous w i t h 

the a r s e n i d e . 

9. O r t h o c l a s e 

S m a l l amounts of c l o u d y o r t h o c l a s e o c c u r . The 

r e l a t i o n s l i i p of the o r t h o c l a s e to the other m i n e r a l s i s 

o b s c u r e . 

P a r a g e n e s i s 

From what has been r e c o r d e d i n the f o r e g o i n g 

d e s c r i p t i o n of the m i n e r a l s , the f o l l o w i n g p a r a g e n e s i s i s 

s u g g e s t e d . 

1. U r a n i n i t e 

2. A l l a n i t e and z o i s i t e 

2. A r s e n i d e and c h a l c o p y r i t e 

P e r i o d of f r a c t u r i n g 

4. M o l y b d e n i t e 

5. Other gangue m i n e r a l s and q u a r t z 



Diagram of P a r a g e n e s i s 

U r a n i n i t e — 

A l l a n i t e and z o i s i t e 

A r s e n i d e and cha l c o p y r i t e 

M o l y b d e n i t e 

Q u a r t z , e t c . 

SUMMARY AND COITOJXSTOflS 

1. The ore c o n s i s t s of u r a n i n i t e i n a massive and d i s s e m i n 

a t e d m i x t u r e of f r a c t u r e d a r s e n i d e s , l o e l l i n g i t e and 

a r s e n o p y r i t e , tnSd a gangue of a l l a n i t e , q u a r t z , and 

s m a l l e r amounts of c h l o r i t e , z o i s i t e , and o r t h o c l a s e . 

2. The u r a n i n i t e o c c u r s as e u h e d r a l c r y s t a l s i n i r r e g u l a r 

d i s s e m i n a t i o n s i n the a l l a n i t e and a r s e n i d e . 

3. No g o l d was observed. I t i s s t a t e d (4) t h a t t h e g o l d 

p a r t i c l e s , when obse r v e d , a r e o n l y a few microns i n s i z e , 

and occur i r r e g u l a r l y d i s t r i b u t e d t h r oughout the a r s e n i d e . 

4. The a s s o c i a t i o n of such h i g h - t e m p e r a t u r e m i n e r a l s as 

u r a n i n i t e , a r s e n o p y r i t e , l o e l l i n g i t e , and molybdeni t e , 

w i t h gangue m i n e r a l s t y p i c a l l y found i n p e g m a t i t e s 

a l l a n i t e , a p a t i t e , and z o i s i t e , p l u s the l e n t i c u l a r shape 

and t e x t u r a l f e a t u r e s of the a r s e n i d e-~f»-allani te zones, 

suggest t h a t the d e p o s i t was formed a t q u i t e h i g h temper

a t u r e s , a n d may be c o n s i d e r e d as p e g m a t i t e . 
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p l a t e 1 

P o l a r i zed 
l i g h t 

Clump of u r a n i n i t e c r y s t a l s i n gangue 

x 70 

P l a t e £ 

R a d i a l s h a t t e r i n g and " h a l o e s " i n gangue s u r r o u n d i n g 
u r a n i n i t e c r y s t a l s 



x 130 

p l a t e 3 

A l t e r a t i o n h a l o e s i n gangue s u r r o u n d i n g u r a n i n i t e c r y s t a l s 



x 170 

zed 

U r a n i n i t e c r y s t a l s i n gangue 

x 70 

p l a t e 6 

U r a n i n i t e c r y s t a l s e n c l o s e d i n a r s e n i d e , showing r a d i a l 
s h a t t e r i n g . 



X 

8 

V e i n of a r s e n i d e c u t t i n g a c r o s s clumps of u r a n i n i t e c r y s t a l s . 

Note o f f s e t t i n g of a r s e n i d e due to l a t e r movement. 



C h a l e o p y r i t e i n a r s e n i d e 


