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STUDIES OF THE MINERALOGY OP THE DEEPER QREBODIES 
AT THE SILBAK PREMIER MIME 

The S i l b a k P r e m i e r Mine now owned and o p e r a t e d by the 

S i l b a k P r e m i e r Mines L i m i t e d i s i n the P o r t l a n d C a n a l M i n i n g 

D i v i s i o n o f the c o a s t of N o r t h e r n B r i t i s h Columbia. The mine 

camp and workings are on the west s l o p e o f Bear R i v e r R i d g e . 

They o v e r l o o k the Salmon R i v e r V a l l e y and are connected t o 

the town o f S t e w a r t a t the head of P o r t l a n d C a n a l by a 

15 - m i l e motor r o a d . 

Orebodies i n the m i n e r a l i z e d zones now c o v e r e d by S i l b a k 

P r e m i e r h o l d i n g s have been mined c o n t i n u o u s l y s i n c e 1918. 

Lead has been produced i n t e r m i t t e n t l y s i n c e 1923 and copper 

s i n c e 1927. S i l b a k P r e m i e r has thus become one o f the 

i m p o r t a n t s i l v e r - g o l d mines i n B r i t i s h C olumbia. 

GENERAL GEOLOGY 

The S i l b a k P r e m i e r o r e b o d i e s l i e n e a r the e a s t e r n 

c o n t a c t of the Coast Range B a t h o l i t h and are thought t o be 

g e n e t i c a l l y r e l a t e d t o the b a t h o l i t h . 

Two main t y p e s of c o u n t r y r o c k a r e i m p o r t a n t i n the 

mine. These are (1) v o l c a n i c s o f the Bea r R i v e r S e r i e s , 



2 

l o c a l l y s u b d i v i d e d i n t o g r e e n s t o n e s and p u r p l e t u f f s ; and 

(2) f e l d s p a r p o r p h y r y which i n t r u d e s the v o l c a n i c s i n s i l l ­

l i k e t ongues. The f e l d s p a r p o r p h y r y was i n t r u d e d b e f o r e the 

Coast Range B a t h o l i t h and i s thought t o be L a t e Upper J u r a s s i c 

i n age. 

The main o r e b o d i e s are c o n f i n e d t o two ore zones, one 

s t r i k i n g n o r t h w e s t and the o t h e r n o r t h e a s t . Both d i p s t e e p l y 

t o the n o r t h . The o r e b o d i e s l i e between e l e v a t i o n s of 700 

and 2100 f t . above sea l e v e l ; the n o r t h w e s t zone i s 3000 f t . 

l o n g , w h i l e the n o r t h e a s t i s 5200 f t . l o n g . The n o r t h w e s t 

zone i s c u t o f f on the west by the s t e e p l y d i p p i n g s u r f a c e o f 

Bear R i v e r R i d g e . A t the j u n c t i o n of the two ore zones 

l a r g e o r e b o d i e s have been mined. I n the n o r t h e a s t zone 

narrower o r e b o d i e s o c c u r a t i r r e g u l a r i n t e r v a l s , b ut i n 

p l a c e s t h e y show a w e l l d e veloped e n e c h e l o n arrangement. 

The p o s i t i o n and s i z e of these o r e b o d i e s i s c o n t r o l e d 

t o some e x t e n t by t h e competency of the c o u n t r y r o c k . The 

p o r p h y r y h o l d s a f r a c t u r e w e l l , and hence o r e b o d i e s are 

c o n f i n e d t o i t , o r t o g r e e n s t o n e - p o r p h y r y c o n t a c t s . The 

p u r p l e t u f f s , on the o t h e r hand, are v e r y i n c o m p e t e n t , They 

form a b l a n k e t o v e r l y i n g t h e ore zones and somewhat p a r a l l e l 

t o the s l o p e of the h i l l . The base of the t u f f s g e n e r a l l y 

c o r r e s p o n d s t o the t o p o f the o r e b o d i e s except where p o r p h y r y 

has i n t r u d e d the t u f f s and l a t e r been f r a c t u r e d and 

m i n e r a l i z e d . 

No i m p o r t a n t o r e b o d i e s have been found below No. 6 L e v e l , 

at an e l e v a t i o n of 780 f t . above sea l e v e l , and o n l y s m a l l 
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o r e b o d i e s have been mined between 5 and 6 L e v e l i n the main 

ore zone. R e c e n t l y , hov^ever, i m p o r t a n t o r e b o d i e s were 

d i s c o v e r e d about 600 f t . n o r t h w e s t o f the main n o r t h e a s t zone, 

e x t e n d i n g from an e l e v a t i o n of 790 t o 1200 f t . above sea 

l e v e l . These proved t o be i n the form of a s m a l l c r e s c e n t 

s i m i l a r t o t h a t a t the j u n c t i o n of the main n o r t h e a s t and 

n o r t h w e s t zones. Recent m i n i n g has been c o n f i n e d m a i n l y t o 

the s e o r e b o d i e s . They w i l l be r e f e r e d t o i n t h i s r e p o r t as 

the h a n g i n g - w a l l o r e b o d i e s . 

MINERALOGY AND STUDY OF POLISHED SECTIONS 

D e t a i l e d s t u d i e s of t h e m i n e r a l o g y o f the main ore zones 

a t S i l b a k P r e m i e r have been made by W.D. B u r t o n (1) and 

W.H. White ( 2 ) . Hanson (3) and o t h e r s have d i s c u s s e d the 

m i n e r a l o g y i n c o n n e c t i o n w i t h the g e n e r a l g e o l o g y o f the mine. 

I t i s the purpose of t h i s i n v e s t i g a t i o n t o s t u d y the 

m i n e r a l o g y o f the h a n g i n g - w a l l o r e b o d i e s and t o compare i t 

w i t h t h a t of the main zones as d e s c r i b e d by the above w r i t e r s . 

To do t h i s , e i g h t p o l i s n e d s e c t i o n s were made from specimens 

o b t a i n e d from the h a n g i n g - w a l l o r e b o d i e s and two from 10 L 

s t o p e . Each was s t u d i e d under the m i c r o s c o p e . I n d i v i d u a l 

m i n e r a l s were i d e n t i f i e d by means o f p h y s i c a l p r o p e r t i e s such 

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

e t c h t e s t s . A p o s s i b l e sequence of d e p o s i t i o n was worked out 

from the age r e l a t i o n s and g e n e r a l a s s o c i a t i o n s of the 

m i n e r a l s . 

T a b l e 1 g i v e s the l o c a t i o n and d e s c r i p t i o n o f each 
specimen. 



TABLE 1 LOCATION AMD DESCRIPTION OP SPECIMENS 

Specimen L o c a t i o n C o o r d i n a t e s E l e v a t i o n Assay Notes 
N I Au 

Oz/T 
Ag 
Oz/T 

20 - 11 9E Stope 7300 5700 980 T y p i c a l Ore 

20 - 18 9D Stope 6950 5450 980 1.2 15 

20 - 19 781 Stope 7150 5200 900 Tr 13.8 

20 - 21 781 Stope 7150 5200 900 Tr 5.2 

20 - 22 781 Stope 7150 5200 900 T r 35.6 H i g h Lead Ore 
20 - 27 789 Dr 7600 5650 800 1.6 9 

20 - 30 
A & B 

9C Stope 7150 5100 980 High Grade Ore 

2 0 - 7 10 L Stope 9100 6450 1140 5.0 18.4 
P - 2 10 L Stope 9100 6450 1140 
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M e g a s c o p i c a l l y the ore appears t o be composed of s o l i d , 

medium - g r a i n e d s u l f i d e s . P y r i t e , g a l e n a , and s p h a l e r i t e are 

most abundant but c h a l c o p y r i t e i s g e n e r a l l y p r e s e n t i n minor 

amounts. Q u a r t z and c a l c i t e are trie main gangue m i n e r a l s . 

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

p y r i t e T e t r a h e d r i t e 

Galena P o l y b a s i t e 

S p h a l e r i t e G o l d 

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

D e s c r i p t i o n s and a s s o c i a t i o n s o f the M i n e r a l s 

P y r i t e (Pe S 2 ) 

P y r i t e i s abundant i n most s e c t i o n s , o c c u r i n g as w e l l 

formed c r y s t a l s , o r a n g u l a r g r a i n s up t o f o u r m i l l i m e t e r s 

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

f r a c t u r e s b e i n g f i l l e d by o t n e r s u l f i d e s but not r e p l a c e d by 

them ( B i g . 1 }• Otner g r a i n s appear t o be very, l i t t l e 

f r a c t u r e d but w i d e l y r e p l a c e d by g a l e n a , s p h a l e r i t e and 

c h a l c o p y r i t e and o c e a s s l o n a l l y by q u a r t z and g o l d ( F i g . 2 & 3 ) . 

S e v e r a l s e c t i o n s snow a marked d i f f e r e n c e i n the e x t e n t o f the 

r e p l a c e m e n t . I n g e n e r a l trie two s e c t i o n s from 10 L Stope 

show much more replacement of the p y r i t e t h a n those from the 

r e s t o f t h e mine ( F i g . 1 & 3 ) . 

S p h a l e r i t e (Zn S) 

S p h a l e r i t e i s abundant I n many s e c t i o n s but i n o t h e r s i t 

i s p r e s e n t i n o n l y s m a l l amounts. I t o c c u r s as i r r e g u l a r o r 

w e l l rounded areas s u r r o u n d i n g , r e p l a c i n g , o r f i l l i n g f r a c t u r e s 

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



6 

f r a c t u r e s i n q u a r t z and e a l c i t e . 

Galena - s p h a l e r i t e c o n t a c t s are g e n e r a l l y w e l l rounded 

but some a r e f e a t h e r y showing t h a t g a l e n a has r e p l a c e d the 

s p h a l e r i t e ( F i g . 4.) S p h a l e r i t e almost always c o n t a i n s minute 

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

by c h a l c o p y r i t e . 

Thus, a l t h o u g h s p h a l e r i t e i s o b v i o u s l y younger t h a n 

p y r i t e , i t s age i n r e l a t i o n t o gal e n a and c h a l c o p y r i t e i s not 

p a r t i c u l a r l y c l e a r . 

Galena (Pb S ) 

Galena appears as s m a l l i r r e g u l a r a r e a s o f t e n a d j a c e n t t o , 

or r e p l a c i n g s p h a l e r i t e , o r as rounded i n c l u s i o n s i n p y r i t e . 

Galena i s the commonest m i n e r a l f i l l i n g f r a c t u r e s i n p y r i t e . 

I t a l s o o c c u r s w i t h o t h e r l a t e s u l f i d e s f i l l i n g f r a c t u r e s i n 

q u a r t z . 

As s t a t e d above, the age r e l a t i o n s of galena and 

s p h a l e r i t e are not p a r t i c u l a r l y c l e a r . Galena I n many p l a c e s 

appears t o have been d e p o s i t e d l a t e r t h a n s p h a l e r i t e , and t o 

have r e p l a c e d i t t o some e x t e n t . On the o t h e r hand, smooth^, 

rounded c o n t a c t s ( F i g . 5 & 6 ) , and s i n g l e i n c l u s i o n s 

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

s i m u l t a n e o u s d e p o s i t i o n . Hence, a l t h o u g h much o f the gal e n a 

i s l a t e r t h a n s p h a l e r i t e t h e r e i s p r o b a b l y some o v e r l a p i n the 

d e p o s i t i o n of these s u l f i d e s . 

S e c t i o n P r e m i e r 20 - 22 was c u t from a specimen of 

massive g a l e n a . The p o l i s h e d s u r f a c e showed t h a t i t c o n t a i n e d 

s m a l l rounded o r i r r e g u l a r areas o f c h a l c o p y r i t e , t e t r a h e d r i t e , 
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and p o l y b a s i t e . There i s no e v i d e n c e t o show t h a t t h e s e 

s u l f i d e s nave r e p l a c e d g a l e n a and i t seems p r o b a b l e t h a t a l l 

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

C h a l c o p y r i t e (Cu Fe S 2) 

C h a l c o p y r i t e may o c c u r as rounded i n c l u s i o n s r e p l a c i n g 

p y r i t e o r as i r r e g u l a r areas commonly i n g a l e n a a t 

s p h a l e r i t e c o n t a c t s . L i k e the o t h e r l a t e s u l f i d e s , 

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

I n c l u s i o n s of c h a l c o p y r i t e i n s p h a l e r i t e have been 

mentioned above. These may be rounded o r of i r r e g u l a r shape 

but i n v a r i a b l y they are s m a l l a v e r a g i n g about f i v e microns 

a c r o s s . I n p l a c e s triey appear t o be i r r e g u l a r l y spaced 

a l o n g s t r a i g h t l i n e s , p o s s i b l y c l e a v a g e t r a c e s . ( B i g . 7 ) . 

I n o t n e r p l a c e s t hey show no o r d e r l y arrangement ( F i g . 6 ) , 

w h i l e i n o t h e r s t h e y are v e r y c l o s e l y spaced and f o l l o w 

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

( B i g . 4 ) . These r e l a t i o n s t o g e t h e r w i t h the f a c t t h a t some 

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

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

i s p o s s i b l e , however, t h a t the i n c l u s i o n s o f c h a l c o p y r i t e i n 

s p h a l e r i t e and the c h a l c o p y r i t e c l o s e l y a s s o c i a t e d w i t h 

s p h a l e r i t e may have formed by the u n m i x i n g of the c h a l c o p y r i t e 

and s p h a l e r i t e d u r i n g d e p o s i t i o n . T h i s , t h e r e f o r e , would 

suggest s i m u l t a n e o u s d e p o s i t i o n . 

T e t r a h e d r i t e (3 Gu 2 S.S b 2 S5 - p r o b a b l y s i l v e r b e a r i n g ) 

T e t r a h e d r i t e always occurs as i r r e g u l a r g r a i n s i n g a l e n a . 

Most of these are i n c o n t a c t w i t h s p h a l e r i t e ( F i g . 5 & 6 ) , 
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but some are i s o l a t e d , and o t h e r s a re i n c o n t a c t w i t h 

c h a l c o p y r i t e . Galena - s p h a l e r i t e c o n t a c t s , however, form 

the most f a v o r a b l e p l a c e f o r t h e d e p o s i t i o n of t e t r a h e d r i t e . 

The l a r g e s t g r a i n o f t e t r a n e d r i t e seen i n the s e c t i o n s 

s t u d i e d was two m i l l i m e t e r s a c r o s s but most are l e s s than one 

m i l l i m e t e r . 

T e t r a h e d r i t e almost c e r t a i n l y c a r r i e s s i l v e r , a l t h o u g h 

no s a t i s f a c t o r y m i c r o c h e m i c a l t e s t s were o b t a i n e d t o prove 

t h i s . Some specimens which a s s a y e d h i g h i n s i l v e r , appeared 

under t h e microscope t o c o n t a i n no s i l v e r m i n e r a l . Samples 

cut a d j a c e n t t o s e c t i o n P r e m i e r 20 - 19, f o r example, 

a s s a y e d 13.8 oz. per t o n i n s i l v e r , ŵ* no s i l v e r m i n e r a l s 

abundant t e t r a h e d r i t e appeared on the p o l i s h e d s u r f a c e . 

Galena c a r r i e s s i l v e r i n s o l i d s o l u t i o n , but t h i s , a c c o r d i n g 

t o W h i t e , amounts t o o n l y 2.5 oz. p e r t o n i n some P r e m i e r 

o r e s . Hence, i t i s p r o b a b l e t h a t much o f the s i l v e r i s 

c a r r i e d i n t e t r a h e d r i t e . 

T e t r a h e d r i t e was o r i g i n a l l y i d e n t i f i e d by i t s h a r d n e s s , 

c o l o r , and c h e m i c a l e t c h r e a c t i o n s . I t may be r e a d i l y 

r e c o g n i z e d , however, by i t s g r e y c o l o r which i s d a r k e r t h a n 

g a l e n a but l i g h t e r t h a n s p h a l e r i t e . 

P o l y b a s i t e ( 9 A g 2 S . S b g S 3) 

P o l y b a s i t e was found i n s e c t i o n P r e m i e r 20 - 22 as 

i s o l a t e d g r a i n s i n g a l e n a . Most g r a i n s a re of i r r e g u l a r 

shape and n o t w e l l rounded ( F i g . 8 ) . Only v e r y few are i n 

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

s u rrounded by g a l e n a . Many g r a i n s average 15 microns but a 
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few are as much as 40 microns a c r o s s . The i n t i m a t e 

a s s o c i a t i o n o f p o l y b a s i t e w i t h g a l e n a makes i t almost c e r t a i n 

t h a t these two s u l f i d e s were d e p o s i t e d s i m u l t a n e o u s l y . 

Under normal r e f l e c t e d l i g h t p o l y b a s i t e i s s l i g h t l y 

d a r k e r t h an g a l e n a and shows a brown t i n g e . Under c r o s s e d 

n i c o l s i t shows s t r o n g a n i s o t r o p i s m and d i s t i n c t i v e g reen and 

brown p o l a r i z a t i o n c o l o r s . E t c h r e a c t i o n s were not 

s a t i s f a c t o r y i n i d e n t i f y i n g p o l y b a s i t e as the g r a i n s a re 

s m a l l , and the s u r r o u n d i n g m i n e r a l i s g a l e n a w h ich r e a c t s 

w i t h many o f the r e a g e n t s . Hence, the i d e n t i f i c a t i o n o f t h i s 

m i n e r a l i s based m a i n l y on i t s p o l a r i z a t i o n c o l o r s . 

G o l d 

A l t h o u g h two samples as s a y e d o v e r one ounce per t o n 

i n g o l d , no g o l d was p o s i t i v e l y i d e n t i f i e d i n s e c t i o n s made 

from ore o f the h a n g i n g - w a l l ore zone. S e v e r a l occurences 

o f g o l d , however, were found i n one s e c t i o n from 10 L Stope. 

These are i n the form o f ( l ) rounded re p l a c e m e n t s i n p y r i t e , 

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

( F i g . 3 ) J o r (2) minute g r a i n s i n g a l e n a a t s p h a l e r i t e c o n t a c t s 

( F i g . 6 ) . Nowhere i n t h i s l a s t a s s o c i a t i o n are g r a i n s o f 

g o l d o v e r f i v e m icrons i n d i a m e t e r . 

Too few occurences of g o l d were found t o make p o s s i b l e 

any g e n e r a l i z a t i o n s as t o i t s commonest a s s o c i a t i o n s . I t i s 

e v i d e n t , however, t h a t g o l d was d e p o s i t e d w i t h the l a t e 

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

G o l d shows a r i c n y e l l o w c o l o r , and e t c h r e a c t i o n s s e r v e 

t o d i s t i n g u i s h i t from e l e c t r u m , the n a t u r a l a l l o y of s i l v e r 
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and g o l d . E l e c t r u m i s r e p o r t e d t o be the main g o l d - c a r r y i n g 

m i n e r a l i n P r e m i e r o r e s . T h i s , t o g e t h e r w i t h the f a c t t h a t 

one d i s t i n g u i s h i n g e t c h r e a c t i o n was not d e c i s i v e , may c a s t 

some doubt on t h e e x a c t i d e n t i t y o f t h i s m i n e r a l . The 

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

HNO3 - n e g a t i v e 

KCN - s l o w l y s t a i n s brown 

H g C l 2 - some n e g a t i v e some s l o w l y s t a i n brown 

These r e a c t i o n s would I n d i c a t e t h a t the m i n e r a l i s g o l d 

r a t h e r t h a n e l e c t r u m . 

Q u a r t z and C a l c i t e 

Q u a r t z and c a l c i t e are common i n most s e c t i o n s . Q u a r t z 

i n v a r i a b l y f i l l s f r a c t u r e s i n p y r i t e and i s i t s e l f f r a c t u r e d 

and f i l l e d by g a l e n a , s p h a l e r i t e and c h a l c o p y r i t e . Q u a r t z , 

however, a l s o r e p l a c e s s p h a l e r i t e and t h i s i n d i c a t e s an 

extended p e r i o d o f d e p o s i t i o n . W.H. White suggests t h a t the 

l a t e r q u a r t z i s formed by r e c r y s t a l l i z a t i o n of e a r l y q u a r t z . 

C a l c i t e shows s i m i l a r r e l a t i o n s t o the s u l f i d e s but 

g e n e r a l l y appears t o be l a t e r t h a n q u a r t z . 
e 

p a r a g e n t s i s 

The age r e l a t i o n s of the m i n e r a l s d e s c r i b e d above are 

based on the o c c u r e n c e s , t y p e s o f c o n t a c t s , and g e n e r a l 
^^tW"i£55w """" 

a s s o c i a t i o n s of the m i n e r a l s as t h e y appear i n p o l i s h e d 

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

d e f i n i t e c o n c l u s i o n s , but o t h e r s are i n d e c i s i v e . The 

f o l l o w i n g p a r a g e n i s i s , t h e r e f o r e , merely suggests a g e n e r a l 

h i s t o r y o f the d e p o s i t i o n o f the v e i n m i n e r a l s . 
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The f i r s t s u l f i d e - b e a r i n g s o l u t i o n s , f o l l o w i n g c h a n nels 

produced by o r i g i n a l w i d e s p r e a d f r a c t u r i n g a p p a r e n t l y 

d e p o s i t e d l i t t l e b e s i d e p y r i t e . The d e p o s i t i o n o f p y r i t e 

was f o l l o w e d by r e l a t i v e l y minor f r a c t u r i n g and the 

d e p o s i t i o n o f o u a r t z . Both p y r i t e and q u a r t z were t h e n 

f r a c t u r e d and s u l f i d e s d e p o s i t e d o v er a r e l a t i v e l y l o n g 

i n t e r v a l . F i r s t s p h a l e r i t e , some g a l e n a , and p o s s i b l y 

c h a l c o p y r i t e f i l l e d f r a c t u r e s and r e p l a c e d some of the p y r i t e . 

F i n a l l y c h a l c o p y r i t e and g a l e n a , c a r r y i n g w i t h i t t e t r a h e d r i t e , 

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

and p y r i t e . Some q u a r t z was d e p o s i t e d d u r i n g t h i s l a s t l o n g 

i n t e r v a l , p o s s i b l y from the s o l u t i o n and r e d e p o s i t i o n o f the 

o r i g i n a l q u a r t z . 

T a b l e 3L1 g i v e s the p a r a g e n e s i s i n a d i a g r a m a t i c form. 

TABLE 11 P a r a g e n e s i s 

P y r i t e " 

Q u a r t z 

F r a c t u r i n g 

S p h a l e r i t e 

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

Galena 

T e t r a h e d r i t e 

P o l y b a s i t e 

G o l d 

Time of Early Late 
.Deposition 
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Comparison of the M i n e r a l o g y of the Hanging-
W a l l Ore Zone w i t h t h a t o f the Main Ore Zone 

As s t a t e d p r e v i o u s l y , W . H . White and W.D. B u r t o n have 

made m i c r o s c o p i c s t u d i e s o f ore from s e v e r a l l e v e l s i n the 

main ore zones a t S i l b a k P r e m i e r . White r e p o r t s the 

presence o f p y r i t e , g a l e n a , s p h a l e r i t e , c h a l c o p y r i t e , 

p y r a r g y r i t e , a r g e n t i t e , and e l e c t r u m . B u r t o n f o u n d 

t e t r a h e d r i t e , n a t i v e s i l v e r , and p o l y b a s i t e i n a d d i t i o n t o 

t h e s e . The a s s o c i a t i o n s g i v e n by White f o r many of the 

m i n e r a l s are i d e n t i c a l w i t h t h o s e seen I n the p r e s e n t s t u d y . 

S i m i l a r l y , the a s s o c i a t i o n s r e p o r t e d by B u r t o n are e s s e n t i a l l y 

the same as those d e s c r i b e d h e r e . 

B u r t o n p o i n t s out t h a t the s i l v e r - b e a r i n g s u l f i d e s 

d e crease w i t h depth and d i e out e n t i r e l y below a depth of 

650 f t . ( p r o b a b l y about 1500 f t . above sea l e v e l ) . The 

p r e s e n t s t u d y , however, shows t h a t s i l v e r - b e a r i n g s u l f i d e s 

are p r e s e n t down t o an e l e v a t i o n of 800 f t . above sea l e v e l . 

B u r t o n suggests t h a t the d e p o s i t a t P r e m i e r i s of the 

e p i t h e r m a l t y p e . T h i s c o n c l u s i o n i s based on the m i n e r a l s 

p r e s e n t , ana on h i s o b s e r v a t i o n t h a t i n the case o f the s i l v e r -

b e a r i n g s u l f i d e s and e l e c t r u m "a v e r t i c a l z o n i n g has o c c u r e d 1 1 , 

w h i ch he e x p l a i n s n b y the ass u m p t i o n of a s t e e p temperature 

g r a d i e n t . 1 1 White has shown t h a t the temperature g r a d i e n t has 

had l i t t l e t o do w i t h the d e p o s i t i o n o f e l e c t r u m . The p r e s e n t 

s t u d y shows t h a t the s i l v e r - b e a r i n g s u l f i d e s e x t e n d t o g r e a t e r 

depths t h a n had been a n t i c i p a t e d and t h a t t h e r e i s l i t t l e 

change i n the m i n e r a l a s s o c i a t i o n s o v e r a v e r t i c a l range of 
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at least 700 f t * and possibly over a range of 1000 f t . Hence, 

the orebodies may not be of the epithermal type. 

Burton also shows that at least i n the old Premier Mine 

many of the high-grade orebodies have been produced by super-

gene enrichment. In the deeper orebodies, however, there i s 
the 

no evidence of supergene enrichment. A11 Aminerals, except 

possibly polybasite, are commonly of hypogene ori g i n , and 

there i s no sign of oxidation or a l t e r a t i o n a f t e r the deposit­

ion of the l a t e s t s u l f i d e s . 

CONCLUSIONS AND OBSERVATIONS 

Although few d e f i n i t e conclusions have been arrived at 

in t h i s study, the following may be stated. 

(1) The minerals of the deeper orebodies at the Silbak 

Premier Mine are of hypogene o r i g i n , the valuable minerals 

having been deposited l a t e i n the period of mineralization. 

(2) There appears to be very l i t t l e difference between the 

mineralogy of the deeper arebodies and that of the main ore 

zone. 

The following observations may be s i g n i f i c a n t and 

deserve noting i n further investigations. 

(1) The change i n the abundance of tetrahedrite and i t s 

importance as a silver-bearing mineral may show some d e f i n i t e 

trends. 

(2) I t i s possible that at depth the sulfides provide the 

main source of s i l v e r and the gold i s r e l a t i v e l y free of 

s i l v e r . 



(3) The difference i n the extent of the replacement of 

p y r i t e may indicate d i f f e r e n t physical-chemical conditions 

i n various places i n the mine. 

(4) There may be some doubt that the orebodies of the 

Silbak Premier Mine are of the epithermal type. 
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F i g 1. P y r i t e g r a i n f r a c t u r e d and f i l l e d 
by g a l e n a , and s l i g h t l y r e p l a c e d by 
g a l e n a , s p h a l e r i t e , and q u a r t z . 

1. P y r i t e 3. S p h a l e r i t e 

2• G a l e n a 4. Quartz 

S e c t i o n : P r e m i e r 20-21 Log: 249,482 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 3b 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a B a y l i g h t F i l t e r 

P l a t e : Wratteir M 

E x p o s u r e : 15 Sec. 

M a g n i f i c a t i o n : x70 
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F i g . 2 . P y r i t e g r a i n h i g h l y c o r r o d e d "by 
g a l e n a , s p h a l e r i t e , a n d some q u a r t z . 

1, P y r i t e 3. S p h a l e r i t e 

2. Galena 4. Q u a r t z 

S e c t i o n : P r e m i e r 20-7 Log: 200,484 

M i c r o s c o p e : L e i t z K o . 305897 

O b j e c t i v e : I t 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6 v , 6 a D a y l i g h t F i l t e r 

P l a t e : W r a t t e n Iff 

Exposure: 15 Sec. 

M a g n i f i c a t i o n : 23x 
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P i g 3. Replacement of P y r i t e by g a l e n a , 
s p h a l e r i t e , q u a r t z , and g o l d . 

1. P y r i t e 3. S p h a l e r i t e 

2, Galena 4. G o l d 

S e c t i o n ; P r e m i e r 20-7 Log: 175,546 

M i c r o s c o p e : L e i t z Ho. 305897 

O b j e c t i v e : 3b 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a D a y l i g h t F i l t e r 

P l a t e : W ratten M 

Exposure: 15 Sec. 

Magni f i c a t i on: x l 3 5 
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F i g 4. Replacement of s p h a l e r i t e by g a l e n a 
and c h a l c o p y r i t e . 

1. S p h a l e r i t e 2. Galena 3. C h a l c o p y r i t e 

S e c t i o n : P r e m i e r 20-21 Log: 088,544 

M i c r o s c o p e : L e i t z K o . 305897 

O b j e c t i v e : 6a 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a D a y l i g h t F i l t e r 

P l a t e : W r a t t e n M 

Exposure: 20 See, 

M a g n i f i c a t i o n : xS50 



F i g 5. T y p i c a l occurence of t e t r a h e d r i t e 
i n galena, 

1. T e t r a h e d r i t e 3. S p h a l e r i t e 

2. Galena 4. Q u a r t z 

S e c t i o n : P r e m i e r 20-27 Log: 111,454 

M i c r o s c o p e : L e i t z Ho. 305897 

O b j e c t i v e : 3b 

O c u l a r : l O x 

I l l u m i n a t i o n ; L e i t z 6v,6a, D a y l i g h t F i l t e r 

E xposure: 20 Sec. 

Magnifac t i on: x l 7 5 
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F i g 6. T e t r a h e d r i t e and g o l d i n g a l e n a a t 
s p h a l e r i t e c o n t a c t s . L i g h t dotB i n 
s p h a l e r i t e a r e i n c l u s i o n s of 
c h a l c o p y r i t e 

1. G o l d 3. Galena 4. S p h a l e r i t e 

2. T e t r a h e d r i t e 5. C h a l c o p y r i t e 

S e c t i o n : P r e m i e r 20-7 Log: 204553 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 6a 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

Exp o s u r e : 20 Sec. 

M a g n i f i c a t i o n : x350 
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F i g 7. C h a l c o p y r i t e i n c l u s i o n s i n s p h a l e r i t e 
i r r e g u l a r l y spaced a l o n g s t r a i g h t 
l i n e s , p o s s i b l y c l e a v a g e t r a c e s . 

1. S p h a l e r i t e 3. G a l e n a 

2. C h a l c o p y r i t e 4. P y r i t e 

S e c t i o n : P r e m i e r 20-22 Log: 098,521 

M i c r o s c o p e : L e i t z Ho. 305897 

O b j e c t i v e : 6a 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v, 6a 

P l a t e : Wratten H 

Exposure:,30 Sec. 

M a g n i f i c a t i o n : x360 



F i g 8. I s o l a t e d g r a i n o f p o l y b a s i t e i n 

g a l e n a 

1. Galena 2. P o l y b a s i t e 

S e c t i o n : P r e m i e r 20-22 Log: 164,537 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 6a O i l Immersion 

O c u l a r ; l O x 

I l l u m i n a t i o n : 6v,6a L e i t z 

P l a t e : W ratten M 

E x p o s u r e : 20 Sec. 

M a g n i f i c a t i o n : xS^© 



r i 

F i g 1, P y r i t e g r a i n f r a c t u r e d and 

f i l l e d "by g a l e n a , and s l i g h t l y 

r e p l a c e d by g a l e n a , s p h a l e r i t e and 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-21 

Log: 249,482 

M i c r o s c o p e : L e i t z Ho. 305897 

O b j e c t i v e : 3b 

O c u l a r ; l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

D a y l i g h t F i l t e r 

P l a t e : W r a t t e n M 

Exposure; 15 Sec. 

M a g n i f i c a t i o n : x70 
1. P y r i t e 3, S p h a l e r i t e 

2. Galena 4. Q u a r t z 
,rtz 



M g 2. P y r i t e g r a i n h i g h l y c o r r o d e d 
by g a l e n a , s p h a l e r i t e , and some 
q u a r t z . • 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-7 

Log: 200,484 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : l b 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

D a y l i g h t F i l t e r 

P l a t e : W r a t t e n M 

Exposure: 15 Sec. 

M a g n i f i c a t i o n : 23x 

1. P y r i t e 3. Sphal e r i t e 
2. Galena 4. Q u a r t z 



F i g 3. Replacement of £yj*ite by 
g a l e n a , s p h a l e r i t e , q u a r t z , and g o l d 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-7 

Log: 175,546 

M i c r o s c o p e : L e i t z Ho. 305897 

O b j e c t i v e : 3b 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 
D a y l i g h t F i l t e r 

P l a t e : W r a t t e n M 

E x p o s u r e : 15 Sec. 

M a g n i f i c a t i o n : x l 3 5 

1. P y r i t e 2. S p h a l e r i t e 

3. Galena 4. G o l d 



S i l b a k P r e m i e r 

S e c t i o n : 80-21 

Log: 088,544 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 6a 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

D a y l i g h t F i l t e r 

P l a t e : W r a t t e n M 

Exposure: 20 Sec 

M a g n i f i c a t i o n : x250 

1. S p h a l e r i t e 2. Galena 

3. S p h a l e r i t e 



F i g 5. T y p i c a l o c c u r e n c e of 
t e t r a h e d r i t e i n g a l e n a 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-27 

Log: 111,454 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 3b 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

D a y l i g h t F i l t e r 

E x posure: 20 Sec. 

M a g n i f i c a t i o n : x l 7 5 

1. T e t r a h e d r i t e 3. S p h a l e r i t e 

2. Galena 4. Quart z 



F i g 6. T e t r a h e d r i t e and g o l d i n 
g a l e n a a t s p h a l e r i t e c o n t a c t s . 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-7 

Log: 204, 553 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 6a 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

P l a t e : W r a t t e n H 

Exposure: 20 Sec. 

M a g n i f i c a t i o n : x350 

1. Gold 3. Galena 

2. T e t r a h e d r i t e 4. S p h a l e r i t e 

5. C h a l c o p y r i t e 



F i g 7 . C h a l c o p y r i t e i n c l u s i o n s i n 
s p h a l e r i t e a l o n g s t r a i g h t l i n e s , 
p o s s i b l y c l e a v a g e s t r a c e s 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-18 

Log: 098,521 

M i c r o s c o p e : L e i t z Ho. 305897 

Obj e c t i v e : 6a 

O c u l a r : l O x 

I l l u m i n a t i o n : L e i t z 6v,6a 

P l a t e : W ratten M 

Exposure: 30 Sec 

M a g n i f i c a t i o n : x360 

1. S p h a l e r i t e 3. G a l e n a 

2. C h a l c o p y r i t e 4. P y r i t e 



F i g 8. I s o l a t e d g r a i n of p o l y b a s i t e 
i n g a l e n a . 

S i l b a k P r e m i e r 

S e c t i o n : P r e m i e r 20-22 

Log: 164,53? 

M i c r o s c o p e : L e i t z No. 305897 

O b j e c t i v e : 6a O i l Immersion 

O c u l a r : l O x 

I l l u m i n a t i o n : 6v,6a L e i t z : 

P l a t e : W r a t t e n M 

Exposure: 20 Sec. 
500 

M a g n i f i c a t i o n : x?50 

1. Galena 2. P o l y b a s i t e 



S i l b a k P r e m i e r 

S e c t i o n : 20-7-T 

Mi c ro sc op e: Panpho t 

Log: 033,436 

O b j e c t i v e : 8mm o i l immersion 

O c u l a r : Ho.2 

Exposure: 3 sec Double Day­
l i g h t F i l t e r 

P l a t e : Kodak M 

M a g n i f i c a t i o n ; x l 3 5 

P i g 9. P o l y b a s i t e and t e t r a h e d r i t e ^ i ) 
i n a g r a i n of g a l e n a from a super-
panner c o n c e n t r a t e . 



F i g 10. P o l y b a s i t e i n g a l e n a from 
s e c t i o n of ore f r o m Ho.4 L e v e l . 

S i l b a k P r e m i e r 

S e c t i o n : 6-37 

Log: 200,163 

Mi c ro sc ope: Panphot 

O b j e c t i v e : 3b 

0 c u l a r ; Ho.2 

Exposure: 7 sec 

P l a t e : Kodak M 

M a g n i f i c a t i o n : x57 



F i g 11. A r g e n t i t e w i t h g a l e n a and 
c h a l c o p y r i t e from Ho.4 L e v e l . 

S i l b a k P r e m i e r 

S e c t i o n : 10-37 

Log: 091,079 

Mi c ro sc ope: Panphot 

O b j e c t i v e : 3b 

O c u l a r : Ho.2 

Exposure: 7sec 

P l a t e : K o d a k M 

M a g n i f i c a t i o n : 11Ox 



F i g 12. E l e c t r u m i n g a l e n a w i t h 
q u a r t z and p y r i t e . 

S i l b a k P r e m i e r 

S e c t i o n : A-37 

Log: 144,040 

Mic roscope: Panphot 

O b j e c t i v e : 3b 

O c u l a r : 12x 

Exp o sure: 3 sec. D a y l i ght 

F i l t e r 

P l a t e : Kodak M 

M a g n i f i c a t i o n : x300 



F i g 13; E l e c t r u m i n g a l e n a 
q u a r t z and p y r i t e . 

S i l b a k P r e m i e r 

S e c t i o n : 18-37 

Log: 080,033 

M i c r o s c o p e : Panphot 

O b j e c t i v e : 3b 

O c u l a r : No.2 

Exp o su r e : 3 s ec. Day1i ght 

F i l t e r 

P l a t e : Kodak M 

M a g n i f i c a t i o n : x90 



S i l b a k P r e m i e r 

S e c t i o n : 20-30-1) 

Log: 071,082 

M i c r o s c o p e : Panphot 

O b j e c t i v e : 3b 

O c u l a r : Ho.2 

Exposure: 3 sec Double Day­
l i g h t F i l t e r 

P l a t e Kodak M 

M a g n i f i c a t i o n : xlOO 

P i g 14. E l e c t r u m from the hanging-
w a l l o r e b o d i es. 



S i l b a k P r e m i e r 

S e c t i o n : 10-37 

Log: 142,198 

M i c r o s c o p e : Panphot 

O b j e c t i v e : 8mm o i l immersion 

O c u l a r : No.2 

Exposure* 10 sec 

P l a t e : Kodak M 

Magni f i c a t i on; x l 7 5 

P i g 15. Coarse i n t e r g r o w t h of 
c h a l c o p y r i t e and s p h a l e r i t e . 


