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INTRODUCTION 

T h i s r e p o r t i s p r e s e n t e d i n p a r t i a l f u l f i l m e n t o f 

t h e r e q u i r e m e n t s o f G e o l o g y <?• A l l work was done i n t h e l a b ­

o r a t o r i e s o f t h e Dept. o f G e o l o g y a t t h e U n i v e r s i t y o f B r i t i s h 

C o l u m b i a . 

c o b a l t b e a r i n g m i n e r a l s i n t h e o r e s s t u d i e d . A number o f 

m i c r o p h o t o g r a p h s were t a k e n to show v a r i o u s o c c u r e n c e s , a s s ­

o c i a t i o n s , and age r e l a t i o n s o f t h e m i n e r a l s . 

I t i s d e s i r e d to acknowledge w i t h t h a n k s , t h e a s s ­

i s t a n c e o f Dr. H.V.Warren, A s s o c i a t e P r o f e s s o r o f G e o l o g y , 

under whom t h i s work was c a r r i e d on. Thanks a l s o go(e6 t o 

Mr. R.M.Thompson, Mr. D . C a r l i s l e , and Mr. J.Donnoin f o r h e l p ­

f u l a d v i c e and a s s i s t a n c e . 

The main p u r p o s e o f t h e work was to i d e n t i f y t h e 

The U n i v e r s i t y o f B r i t i s h C o l u m b i a 

A p r i l . 19^4* 

(1) 



A MINERALOGICAL STUDY 
OF 

TWO COBALT ORES 

HAZELTON VIEW 

L o c a t i o n 

The H a z e l t o n View p r o p e r t y i s l o c a t e d i n t h e Omineca 

M i n i n g D i v i s i o n a bout 1JO m i l e s n o r t h e a s t o f P r i n c e R u p e r t . 

The camp i s on t h e west f a c e o f Roche De Boul e m o u n t a i n . 

G e n e r a l G e o l o g y * 

The imbedded r o c k s o f t h e H a z e l t o n d i s t r i c t a r e a l l o f 

the H a z e l t o n s e r i e s . E x t e n d i n g a c r o s s t h e s o u t h e r n p a r t o f 

t h e Roche De Boule g r o u p o f m o u n t a i n s a r e i n t e r b e d d e d f l o w s 

and c o a r s e , i l l - a s s o r t e d t u f f s o r t u f f - a g g l o m e r a t e s . The 

n o r t h e r n p o r t i o n i s more e v e n l y bedded w i t h w e l l - a s s o r t e d 

m a t e r i a l , d i s t i n c t l y banded. A d e t e r m i n a t i o n by Dr. T. W. 

S t a n t o n , b a s e d on m a r i n e f o s s i l s c o l l e c t e d i n t h e a r e a , 

p l a c e s t h e age o f t h i s a r e a as u p p e r J u r a s s i c * * 

The f o l d i n g o f t h e r o c k s i n t h i s a r e a t o o k p l a c e w i t h 

axes a p p r o x i m a t e l y n o r t h e a s t - s o u t h w e s t . T h i s f o l d i n g was 

f o l l o w e d by t h e i n t r u s i o n o f s m a l l s t o c k s o r b a t h o l i t h s , one 
* P r e l i m i n a r y R e p o r t on t h e Economic G e o l o g y o f H a z e l t o n D i s t ­
r i c t , B r i t i s h C o l u m b i a . 

** G e o l o g i c a l S u r v e y , Can. Sum. R e p o r t . , 1912. 
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o f which now forms t h e c o r e o f Roche De 3 o u l e m o u n t a i n , and 

by dykes which t r a v e r s e t h e m o u n t a i n s and v a l l e y s . The i n t ­

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

any a p p r e c i a b l e d e f l e x i o n o f the b e d d i n g . 

The o r e o c c u r s i n d i s t i n c t s h o o t s i n v e i n s o f t r u e -

f i s s u r e - r e p l a c e m e n t or s h e a r - z o n e - r e p l a c e m e n t t y p e . 

£££jLiBlii®:£v. Woric_ 

Four s p e c i m e n s were mounted and p o l i s h e d f o r the m i c ­

r o s c o p i c work. 

One m i n u t e e t c h t e s t s w i t h d i f f e r e n t s t r e n g t h s o f n i t r i c 

a c i d were f i r s t made on known samples o f c o b a l t and a r s e n i c 

m i n e r a l s . The o b j e c t o f t h e s e t e s t s was to become f a m i l i a r 

w i t h and be a b l e t o d i s t i n g u i s h t he a r s e n i d e m i n e r a l s from 

t h e s u l p h i d e m i n e r a l s . A summary o f t h e r e s u l t s i s g i v e n 

below. 

M i n e r a l 5:10 HNO^ .1:1 8 N O 5 Gone. HNOj 

L i t t l e Gem 
S a f f , - l o e l l i n g i t e 
(Co Fe ) A s 2 

S l i g h t 
brown 
t i n g e 

E f f e r v e s c e s , g r e y 
d i f f e r e n t i a l 
e t c h r e m a i n s 

Dark g r e y e t c h , 
T r a n s p a i 1 crxit 0 c t -
eh e d r o n s seen 
a t h i g h power 

L i t t l e Gem 
D a n a i t e 
( F e C o A s ) S 

Neg. 
Dark 
Grey 
E t c h 

Bark g r e y e t c h 
but no o c t e h e d -
r o n s o b s e r v e d 

— 

A r s e n o p y r i t e 
(Fe As )S 

Neg . Dark g r e y e t c h , 
some i r r i d e s e n c e 

Dark g r e y e t c h , 
no o c t e h e d r o n s 

C o b a l t i t e 
( C o A s ) S Neg. Neg. Neg. 

M i n e r a l o g y 

The m e t a l l i c m i n e r a l s i d e n t i f i e d were, i n o r d e r o f 

abundance, a r s e n o p y r i t e , 3 a f f 1 o rTtT=~trr*4-Iing i t e , c h a l c o p y r i t e , 
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two m i n e r a l s embedded i n t h e c h a l c o p y r i t e b e l e i v e d to be 

b o r n i t e and c h a l c o c i t e , and g o l d . The c h i e f gangue m i n e r a l s 

a r e q u a r t a and h o r n b l e n d e . 

S a f f l o r i t e - l o e l l i n g i t # 

S a f f l o r i t e - l o e l l i n g i t e i s a l i t t l e s o f t e r than a r s e n o p y r i t e 

and t a k e s a smoother h i g h e r p o l i s h . A r s e n o p y r i t e , b e i n g harder, 

shows more r e l i e f i n t h e p o l i s h e d s e c t i o n . A f t e r some p r a c t i s e 

i t i s p o s s i b l e t o d i s t i n g u i s h between the two by eye under t h e 

m i c r o s c o p e . 

In d e t e r m i n i n g s a f f l o r i t e - l o e l l i n g i t e , e t c h t e s t s w i t h 

5 : 1 0 , 1 :1 , and c o n c e n t r a t e d n i t r i c a c i d were made. 3:10 a c i d 

was n e g a t i v e , 1:1 a c i d gave a g r e y d i f f e r e n t i a l e t c h and 

t h e c o n c e n t r a t e d a c i d b r o u g h t o u t t r a n s p a r e n t o c t e h e d r o n s 

c h a r a c t e r i s t i c o f a r s e n i d e s . S u b s e q u e n t m i c r o c h e m i c a l t e s t s 

showed t h e p r e s e n c e o f c o b a l t and a l i t t l e i r o n . Due t o t h e 

s m a l l amount o f i r o n showing i n t h e m i c r o c h e m i c a l t e s t i t wa3 

c o n c l u d e d t h a t the m i n e r a l b e l o n g e d n e a r the s a f f l o r i t e end 

o f t h e s e r i e s . The s a f f l o r i t e - l o e 1 1 i n g i t e was f o u n d c h i e f l y 

a s s o c i a t e d w i t h a r s e n o p y r i t e . P l a t e I I I shows s a f f l o r i t e -

l o e l l i n g i t e v e i n i n g a r s e n o p y r i t e . 

Ar s e n o p y r i t e 

E t c h t e s t s w i t h d i f f e r e n t s t r e n g t h s o f n i t r i c a c i d c o r r ­

esponded t o t h o s e r u n on t h e s t a n d a r d a r s e n o p y r i t e sample. 

M i c r o c h e m i c a l t e s t s on t h e m i n e r a l gave abundant i r o n , and 

a r s e n i c . No c o b a l t t e s t was o b t a i n e d and from t h i s i t was 

c o n c l u d e d t h a t t h e m i n e r a l was a r s e n o p y r i t e and n o t d a n a i t e . 

More m i c r o c h e m i c a l t e s t s would have to be made from d i f f e r e n t 
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s p e c i m e n s b e f o r e i t c o u l d be d e f i n i t e l y c o n c l u d e d t h a t dan-

a i t e w a s A p r e s e n t on t h e p r o p e r t y . 

P o l a r i z e d l i g h t f u r t h e r c o n f i r m e d t h a t t h e m i n e r a l was 

a r s e n o p y r i t e as i t was s t r o n g l y a n i s o t r o p i c and showed a 

c o l o r change from brown to b l u e . 

O h a l c o p y r i t e 

C h a l c o p y r i t e was o b s e r v e d i n a l l the s p e c i m e n s a l t h o u g h 

some had c o n s i d e r a b l y more t h a n o t h e r s . In some p l a c e s i t 

was p r e s e n t as f i n e v e i n l e t s c u t t i n g a l l t h e m i n e r a l s and 

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

C h a l c o p y r i t e was e a s i l y d e t e r m i n e d by i t s c o l o r , h a r d n e s s , 

and n e g a t i v e r e a c t i o n t o a l l r e a g e n t s e x c e p t n i t r i c a c i d w h i c h 

l e f t a s l i g h t t a r n i s h . M i c r o c h e m i c a l t e s t s showed c o p p e r and 

i r o n . 

P l a t e II shows c h a l c o p y r i t e v e i n i n g * s a f f l o r i t e - l o e l l i n g i t e • 

Two o t h e r m i n e r a l s were o b s e r v e d as i n c l u s i o n s i n the 

c h a l c o p y r i t e . At f i r s t i t was t h o u g h t one o f t h e s e m i g h t be 

a b i s m u t h m i n e r a l or a t e l l u r i d e . S u b s e q u e n t m i c r o c h e m i c a l 

t e s t s d i s m i s s e d t h i s b e l i e f as no s a t i s f a c t o r y t e s t c o u l d be 

o b t a i n e d f o r t e l l u r i u m o r b i s m u t h . 

Both o f t h e m i n e r a l a r e s o f t . One has a p u r p l i s h t i n g e 

s u g g e s t i v e o f b o r n i t e and t h e o t h e r i s l i g h t b l u e . E t c h t e s t s 

on t h e p u r p l i s h m i n e r a l t e n d e d to i n d i c a t e t h a t i t was D o r n i t e . 

N i t r i c a c i d (1:1) gave a b r i g h t i r r i d e s e n c e , KCN d a r k e n e d t h e 

m i n e r a l and F e C l ^ gave a s l i g h t l y p o s i t i v e r e a c t i o n . The 

o t h e r m i n e r a l was t a r n i s h e d b r i g h t b l u e by 1:1 n i t r i c a c i d 

and d a r k e n e d by KGN. 
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The l i g h t b l u e m i n e r a l was a l s o o b s e r v e d i n s a f f l o r i t e -

l o e l l i n g i t e i n S e c t i o n 2. Here i t gave a b r i g h t b l u e t a r n i s h 

w i t h n i t r i c a c i d and was s l i g h t l y d a r k e n e d by KCN. From t h e s e 

t e s t s i t was b e l e i v e d t h a t the m i n e r a l might be c h a l c o c i t e 

but w i t h t h e e x c e p t i o n o f the n i t r i c a c i d t e s t t h e t e s t s were 

no t p o s i t i v e enough to be c o n c l u s i v e . 

P l a t e IV shows t h e s e two m i n e r a l s embedded i n c h a l c o ­

p y r i t e . 

G o l d 

Onl$i one s p eck o f g o l d was o b s e r v e d * I t was i n an a r s -

e n o p y r i t e i n c l u s i o n i n ^ s a f f l o r i t e - 1 o e 1 1 i n g i t e v e i n . P l a t e I 

shows t h e g o l d and t h e c o n t a c t o f t h e main masses o f t h e 

a r s e n o p y r i t e and s a f f l o r i t e - l o e l l i n g i t e . 

Age R e l a t i o n s 

E x a m i n a t i o n o f t h e s p e c i m e n s seem to i n d i c a t e t h a t t h e 

a r s e n o p y r i t e i s t h e o l d e s t m e t a l l i c m i n e r a l p r e s e n t . The 

s a f f l o r i t e - l o e l l i n g i t e i s seen i n v e i n s c u t t i n g t h e a r s e n o ­

p y r i t e ( P l a t e l l l ) and would i n d i c a t e a l a t e r d e p o s i t i o n . 

G o l d f o u n d a s s o c i a t e d w i t h and embedded i n t h e a r s e n o ­

p y r i t e ( P l a t e I ) may have been contemporaneous w i t h i t . 

Q u a r t z v e i n s c u t t h e a r s e n o p y r i t e i n d i c a t i n g a l a t e r 

d e p o s i t i o n . A n o t h e r k i n d o f q u a r t z was o b s e r v e d which 

a p p e a r e d to be o l d e r t h a n t h e a r s e n o p y r i t e . 

C h a l c o p y r i t e v e i n s a l l t h e m i n e r a l s , i n d i c a t i n g t h e 

l a t e s t d e p o s i t i o n o f a l l . 
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G r a i n S i z e 

The g o l d o b s e r v e d was about 7 m i c r o n s a c r o s s * 

The a r s e n o p y r i t e was m o s t l y c o a r s e l y c r y s t a l l i n e but some 

c r y s t a l s o b s e r v e d i n q u a r t z were o n l y about 5 m i c r o n s i n s i z e . 

The m i n e r a l i d e n t i f i e d as s a f f l o r i t e - l o e l l i n g i t e i n 

P l a t e I I was p r e s e n t i n r e l a t i v e l y l a r g e v e i n s , t he s m a l l e s t 

b e i n g a b o u t 60 m i c r o n s a c r o s s . In o t h e r p l a c e s t h e s a f f l o r i t e -

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

i n as f i n e v e i n l e t s as t h e c h a l c o p y r i t e shown i n P l a t e l l . 

Prom t h e s e o b s e r v a t i o n s i t would a p p e a r t h a t a v e r y 

f i n e g r i n d would be n e c e s s a r y t o f r e e the g o l d . A n o r m a l 

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

m i n e r a l . 
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IDAHO COBALT 6. M« & S. 

L o c a t i o n 

The s p e c i m e n s used i n t h i s work came from the Brown 

Bear p r o s p e c t o f t h e Howe Sound Company. The p r o s p e c t i s 

l o c a t e d i n t h e B l a c k b i r d d i s t r i c t , Lemhi C o u n t y , Idaho. 

G e n e r a l G e o l o g y * 

T h i s a r e a i s u n d e r l a i n by a s e r i e s o f t h i c k , c o n s i d e r a b l y 

metamorphosed, s e d i m e n t a r y s t r a t a b e l o n g i n g t o the B e l t s e r i e s 

( p r e C a m b r i a n ) . These s t r a t a a r e composed c h i e f l y o f bedded, 

f i n e g r a i n e d q u a r t z i t e s and s c h i s t s . B a s i c d i k e s o c c u r t h r o u g h ­

o u t t h e d i s t r i c t . The c o b a l t o r e s o c c u r c h i e f l y as v e r y f i n e 

to c o a r s e - g r a i n e d l e n s e s , s t r i n g e r s , and d i s s e m i n a t i o n s a l o n g 

f r a c t u r e or s h e a r zones i n q u a r t z i t e or s c h i s t . 

Prel^i.mj^nary Work 

Two s p e c i m e n s o f t h e o r e were mounted and super p o l i s h e d 

f o r t h e m i c r o s c o p i c e x a m i n a t i o n . Two samples o f c o n c e n t r a t e 

were a l s o o b s e r v e d . The r e s u l t s o f t e s t s on s t a n d a r d known 

samples , as d e s c r i b e d e a r l i e r i n t h i s paper were u s e d . 

M i n e r a l o g y 

M e t a l l i c m i n e r a l s i d e n t i f i e d were, i n o r d e r o f abundance, 

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

gangue m i n e r a l s a r e q u a r t z &n4_!?,ornblLende_. 
•War M i n e r a l s R e p o r t 1^1, U.S. Bureau o f M i n e s . 
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P y r i t e 

P y r i t e i s t h e most abundant m i n e r a l i n t h e s e c t i o n s 

s t u d i e d . I t i s p r e s e n t i n i t s o r d i n a r y form as w e l l as i n 

a p e c u l i a r c o l i f o r m s t r u c t u r e . T h i s p e c u l i a r s t r u c t u r e i s 

shown i n P l a t e I . I t m i g h t be e x p l a i n e d as b e i n g c a u s e d by 

c o l l o i d a l d e p o s i t i o n o f t h e p y r i t e . 

The p y r i t e was i d e n t i f i e d by i t s c o l o r , h a r d n e s s , and 

n e g a t i v e r e a c t i o n to a l l r e a g e n t s e x c e p t n i t r i c a c i d w hich 

gave a d i f f e r n t i a l s t a i n p r o b a b l y due to d i f f e r e n t o r i e n t ­

a t i o n o f t h e g r a i n s . 

A r s e n o p y r i t e 

A r s e n o p y r i t e o c c u r s a s s o c i a t e d w i t h t h e p y r i t e . I t s 

p r e s e n c e was p r o v e d by e t c h t e s t s w i t h n i t r i c a c i d and 

by m i c r o c h e m i c a l t e s t s . The m i c r o c h e m i c a l t e s t s gave good 

t e s t s f o r i r o n and a r s e n i c . I t s h o u l d be n o t e d t h a t m i c r o ­

c h e m i c a l t e s t s on t h e a r s e n o p y r i t e gave a good t e s t f o r 

n i c k e l . Nd t e s t f o r c o b a l t c o u l d be o b t a i n e d on t h e a r s e n o ­

p y r i t e . The m i n e r a l a l s o showed s t r o n g a n i s o t r o p i s m w i t h 

c o l o r changes from brown to b l u e . 

C h a l c o P y r i t e 

C h a l c o p y r i t e o c c u r s m a i n l y i n s t r i n g e r s and i n q u a r t z 

v e i n s . I t s p r e s e n c e was d e t e r m i n e d by t h e same methods as 

p r e v i o u s l y d e s c r i b e d . 

C o b a l t i t e 

C o b a l t i t e o c c u r s as i n c l u s i o n s i n t h e c h a l c o p y r i t e and 

p y r i t e and a l s o as i n d i v i d u a l c r y s t a l s i n q u a r t z s t r i n g e r s . 
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P l a t e I I shows a l a r g e c o b a l t i t e c r y s t a l i n q u a r t z and 

shows q u a r t z c u t t i n g t h e p y r i t e . P l a t e I I I shows c o b a l t i t e 

as an i n c l u s i o n i n c h a l c o p y r i t e . P l a t e I I I a l s o shows t h e 

c o n t a c t o f p y r i t e and a r s e n o p y r i t e and shows c h a l c o p y r i t e 

i n t h e q u a r t z s t r i n g e r . 

In most p l a c e s t h e c o b a l t i t e a p p e a r s i n w e l l d e f i n e d 

p y r i t e h e d r o n s and has a c h a r a c t e r i s t i c p i n k c o l o r . I t i s 

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

showed a zoned s t r u c t u r e a f t e r e t c h i n g w i t h c o n c e n t r a t e d 

n i t r i c a c i d . 

The c o b a l t i t e was a l s o o b s e r v e d i n s m a l l p a r t i c l e s i n 

f r a c t u r e p l a n e s i n t h e gangue m a t e r i a l * 

Age R e l a t i o n s 

O b s e r v a t i o n s would t e n d to show t h a t t h e c o b a l t i t e was 

t h e o l d e s t m i n e r a l s i n c e i t o c c u r s as i n c l u s i o n s i n t h e p y r i t e , 

c h a l c o p y r i t f , a n d q u a r t z . 

P l a t e I I shows p y r i t e b e i n g c u t by q u a r t z ^ i n d i c a t i n g t h a t 

t h e q u a r t z was y o u n g e r . In o t h e r p l a c e s i n t h e s p e c i m e n , t h e 

p y r i t e seems to be coming up t h r o u g h t h e q u a r t z i n v e r y f i n e 

v e i n l e t s , i n d i c a t i n g t h a t t h e q u a r t z was o l d e r t h a n t h e p y r i t e . 

These two ages o f q u a r t z seem t o be borne o u t i n o t h e r p l a c e s 

where f i n e q u a r t z v e i n s a p p e a r e d t o be a d i f f e r e n t c o l o r t h a n 

t h e main mass o f t h e q u a r t z . 

The a r s e n o p y r i t e a p p e a r s t o be a b o u t t h e aame age as t h e 

p y r i t e . 

The c h a l c o p y r i t e i n t h e q u a r t z v e i n s a p p e a r s t o be the 

l a t e s t o f a l l . 
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G r a i n S i z e 

Tbre c o b a l t i t e o c c u r i n g i n i n d i v i d u a l c r y s t a l s i n c h a l c o ­

p y r i t e and q u a r t z ranges i n s i z e f r o m about 225 m i c r o n s to 

50 m i c r o n s . In o t h e r p l a c e s where t h e c o b a l t i t e i s a s s o c i a t ­

ed w i t h gangue m a t e r i a l i n f r a c t u r e p l a n e s , i t may be as 

s m a l l as 10 m i c r o n s * 

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

t o n o r m a l f l o t a t i o n s i z e , s i n c e t h e y o c c u r i n r e l a t i v e l y 

l a r g e g r a i n s . The c o b a l t i t e would n o t be s u b s t a n t i a l l y 

f r e e d u n l e s s t h e o r e was g r o u n d t o p a s s a t l e a s t 200 mesh. 

Even t h i s f i n e a g r i n d would n o t f r e e t h e s m a l l e s t p a r t i c l e s 

but s i n c e t h e m ajor p o r t i o n o f t h e c o b a l t i t e o c c u r s i n t h e 

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

m i g h t be t h e most e c o n o m i c a l when o t h e r v a l u e s were t a k e n 

i n t o a c c o u n t . 

I t i s n o t known whether or n o t the major p o r t i o n o f the 

c o b a l t i t e o c c u r s i n r e l a t i v e l y l a r g e c r y s t a l s i n t h e c h a l c o ­

p y r i t e and q u a r t z t h r o u g h o u t t h e whole o r e b o d y . On t h e 

w hole, t h e p r o p o r t i o n i n w hich t h e t y p e s o f c o b a l t i t e o c c u r ­

ence e x i s t i n the o r e w i l l g o v e r n t h e f i n e n e s s o f t h e g r i n d * 



MMklQl VIEW 
P l a t e I 

Shows g o l d i n a r s e n o p y r i t e i n c l u s i o n i n 

s a f f l o r i t e - l o e l l i n g i t e v e i n , a l s o s h o w s 

c o n t a c t o f a r s e n o p y r i t e a n d s a f f . - l o e l l . 

S e c t i o n 6 

O b j e c t i v e 6a 

E y e p i e c e 8 x 

M a g n i f i c a t i o n X 4 8 0 

E x p o s u r e 10 s e c . 
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HAZELTON VIEW 

P l a t e I I 

Shows c h a l c o p y r i t e v e i n i n g s a f f l o r i t e -

l o e l l i n g i t e . 

S e c t i o n 1 

O b j e c t i v e J b 

E y e p i e c e 8 x 

M a g n i f i c a t i o n X l 6 5 

E x p o s u r e 12 s e c . 



'Ak^Ekl9R H I ! 
P l a t e I I I 

Shows s a f f l o r i t e - l o e l l i n g i t e v e i n i n g 

a r s e n o p y r i t e . 

S e c t i o n 5 

O b j e c t i v e j b 

E y e p i e c e 8 x 

M a g n i f i c a t i o n X l & S 

E x p o s u r e 12 s e c . 
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5^M1LI2N VIEW 
P l a t e IV 

Shows m i n e r a l s b e l i e v e d t o be c h a l c o c i t e 

a n d b o r n i t e e m b e d d e d i n c h a l c o p y r i t e 

S e c t i o n 1 

O b j e c t i v e J b 

E y e p i e c e S x 

M a g n i f i c a t i o n X I 6 5 

E x p o s u r e 12 s e c . 
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I D A H O Q Q B A I J T , B , M. & 8. 

P l a t e I 

P y r i t e s h o w i n g c o l i f o r m s t r u c t u r e 

S e c t i o n 1 

O b j e c t i v e 

E y e p i e c e 8 x 

M a g n i f i c a t i o n X165 

E x p o sur e 10 s e c . 
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P l a t e I I 

S h o w s c o b a l t i t e c r y s t a l i n q u a r t z , a l s o 

q u a r t z c u t t i n g p y r i t e . 

S e c t i o n 2 

O b j e c t i v e 5 b 

E y e p i e c e 8 x 

M a g n i f i c a t i o n X I 6 5 

E x p o s u r e 1 s e c . 
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IDAHO C O B A L T , B.M. & 5. 

P l a t e I I I 

S h ows c o b a l t i t e i n c l u s i o n i n c h a l c o p y r i t e 

a n d c o n t a c t o f p y r i t e a n d a r s e n o p y r i t e , 

a l s o s h o w s c h a l c o p y r i t e i n q u a r t z v e i n . 

S e c t i o n 2 

O b j e c t i v e J b 

E y e p i e c e 8 x 

M a g n i f i c a t i o n X 1 6 5 

E x p o s u r e 12 s e c . 
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Appendix 

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

H a z e l t o n View 

S e c t i o n 1. a r s e n o p y r i t e , s a f f l o r i t e - l o e l l i n g i t e , c h a l c o ­

p y r i t e ,( b o r n i t e and c h a l c o c i t e i n c h a l c o p y r i t e ) ? 

S e c t i o n 2,ar s e n o p y r i t e , s a f f . - l o e l l . , c h a l c o p y r i t e , ( b o r n i t e 

and c h a l c o c i t e i n c h a l c o p y r i t e and s a f f . - l o e l 1 . ) ? 

S e c t i o n 5 a r s e n o p y r i t e , s a f f . - l o e l l . c h a l c o p y r i t e , c h a l c o c i t e 

S e c t i o n 4 a r s e n o p y r i t e , s a f f . - l o e l l . 

S e c t i o n 5 s a f f . - l o e l l . i n a r s e n o p y r i t e 

S e c t i o n 6 g o l d i n s a f f . - l o e l l . v e i n i n a r s e n o p y r i t e 

Idaho C o b a l t , B.M«&S» 

S e c t i o n 1 p y r i t e , c h a l c o p y r i t e , a r s e n o p y r i t e , c o b a l t i t e 

S e c t i o n 2 p y r i t e , c h a l c o p y r i t e , a r s e n o p y r i t e , c o b a l t i t e 

S e c t i o n 5 c o n c e n t r a t e 

S e c t i o n 4 c o n c e n t r a t e 


