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SUMMARY AND CONCLUSIONS 

A s t u d y o f about f i f t y p o l i s h e d s e c t i o n s of ore from the 

S i l b a k P r e m i e r Mine has shown t h a t the p r i n c i p a l m e t a l l i c 

m i n e r a l s i n the ore are p y r i t e , s p h a l e r i t e , g a l e n a , c h a l c o -

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

P y r i t e , s p h a l e r i t e , and some c h a l c o p y r i t e were d e p o s i t e d e a r l y 

i n the p e r i o d of m i n e r a l i z a t i o n , whereas g a l e n a and the s i l v e r 

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

T e s t s u s i n g the h a u l t a i n Super-Panner were made t o f i n d 

the d i s t r i b u t i o n of s i l v e r and g o l d i n s e v e r a l samples, and 

t o o b t a i n pure samples o f e l e c t r u m f o r a n a l y s i s . 

These s t u d i e s nave l e a d t o the f o l l o w i n g c o n c l u s i o n s . 

(1) There i s no s i g n i f i c a n t d i f f e r e n c e between the 

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

ore zone and hence no m i n e r a l o g i c a l e v i d e n c e t o show t h a t ore 

does not e x i s t below the p r e s e n t w o r k i n g l e v e l s . 

(2) Gold i s p r e s e n t i n the form o f e l e c t r u m which 

averages 50% s i l v e r and 50% g o l d , the c o m p o s i t i o n b e i n g 

c o n s t a n t t h r o u g h o u t the mine. 

(3) S i l v e r i n a d d i t i o n t o t h a t c o n t a i n e d i n e l e c t r u m 

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

a r g e n t i t e b e i n g i m p o r t a n t i n the upper o r e b o d i e s , and 

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

o r e b o d i e s . 

(4) G e o l o g i c a l thermometers i n d i c a t e t h a t the ores were 

formed between 180 and 350 deg. C. 



ORES OP THE SILBAK PREMIER 

MINE 

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 of 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 of Bear R i v e r R i d g e . 

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

the town of 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 t h e 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 nas thus become one of 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 o l u m b i a . 

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 types of c o u n t r y r o c k a re 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 of the Beer R i v e r S e r i e s , 

l o c a l l y s u b d i v i d e d i n t o greenstones 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 
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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 end 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 o f 700 

and 2100 f t . above sea l e v e l ; the no 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 northwest 

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 of 

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 tne n o r t h e a s t zone nar r o w e r 

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 , but i n p l a c e s t h e y 

show a w e l l d e v e l o p e d 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 the 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 greenstone - 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 incompetent. They 

form a b l a n k e t o v e r l y i n g the 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 to the top o f the o r e b o d i e s e x c e p t 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 nave been found below No. 6 l e v e l , 

a t 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 

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 , however, i m p o r t a n t o r e b o d i e s were 
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d i s c o v e r e d about 600 f t . n o r t h w e s t of 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 o f 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 

t h e s e o r e b o d i e s . They w i l l be r e f e r 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 . 

LABORATORY STUDIES OP THE MINERALOGY 

The m i n e r a l o g y of the o l d P r e m i e r Mine has been s t u d i e d 

by W.D. B u r t o n (2) and t h a t of the n o r t h e a s t ore zone by 

W#H. White ( 8 ) . The p r e s e n t s t u d y extends t h i s work t o i n c l u d e 

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

workings of the main ore zone. When o r i g i n a l l y u n d e r t a k e n , i t 

was thought t h a t t h i s s t u d y might show some changes w i t h depth 

i n the m i n e r a l s o r t h e i r a s s o c i a t i o n s w h i c h would e x p l a i n why 

good ore has not been found below No. 6 l e v e l . I t has been 

f o u n d , however, t h a t such cnanges are l a r g e l y l a c k i n g and t h e r e 

seems t o be no m i n e r a l o g i c a l e v i d e n c e t o suggest t h a t v a l u a b l e 

m i n e r a l s do not e x t e n d below the p r e s e n t w o r k i n g l e v e l s . 

L a b o r a t o r y work has c o n s i s t e d m a i n l y of a s t u d y of 

p o l i s h e d s e c t i o n s and of t e s t s u s i n g the H a u l t a i n Super-Panner. 

Twenty s e c t i o n s from the h a n g i n g - w a l l o r e b o d i e s , t h r e e from 

10 L s t o p e , and t h i r t y made by Dr. White of ore from the main 

ore zone were s t u d i e d under the m i c r o s c o p e . The super-panner 

was used t o o b t a i n pure samples of e l e c t r u m f o r a n a l y s i s , and 
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t o show the d i s t r i b u t i o n of s i l v e r and g o l d i n p i c k e d samples. 

S e v e r a l p r o d u c t s from the super-panner were mounted f o r 

m i c r o s c o p i c s t u d y . 

MINERALOGY AND STUDY OF POLISHED SECTIONS 

Hand specimens of ore from the S i l b a k P r e m i e r Mine v a r y 

w i d e l y i n appearance. Some appear t o be pure galena w h i l e 

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

p y r i t e i s predominant, and i s surrounded w i t h s m a l l e r amounts 

of g a l e n a and s p h a l e r i t e . C h a l c o p y r i t e i s not abundant but 

i s p r e s e n t i n most specimens. Q u a r t z and c a l c i t e are the main 

gangue m i n e r a l s , but much of the ore grades i n t o a l t e r e d w a l l 

r o c k . A l l specimens are medium t o f i n e g r a i n e d and i n most 

the s u l f i d e s are massive. 

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 ( P e S 2 ) T e t r a h e d r i t e (3Cu 2SSbgS 3) 

S p h a l e r i t e (ZnS) P o l y b a s i t e (9Ag 2SSbgS 3) 

Galena (PbS) A r g e n t i t e ( A g gS) 

C h a l c o p y r i t e (CuFeSg) E l e c t r u m 

S i l v e r . 

Base M e t a l S u l f i d e s 

G r a i n s of p y r i t e up t o f o u r m i l l i m e t e r s a c r o s s are 

abundant i n most s e c t i o n s . These are g e n e r a l l y of u n i f o r m 

s i z e ana w e l l formed but f r a c t u r e d and r e p l a c e d by q u a r t z and 

l a t e r s u l f i d e s . The e x t e n t of the r e p l a c e m e n t v a r i e s , some 
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c r y s t a l s b e i n g r e l i c s w h i l e o t h e r s are m e rely rounded o r 

r e p l a c e d by a few i n c l u s i o n s of l a t e r s u l f i d e s . P y r i t e g r a i n s 

are most e x t e n s i v e l y r e p l a c e d where s u l f i d e s are abundant 

and l i t t l e r e p l a c e d where t h e r e i s much s i l i c a . L a t e s u l f i d e s 

may thus have f i r s t r e p l a c e d s i l i c a and l a t e r a t t a c k e d p y r i t e . 

S p h a l e r i t e i n hand specimens has a l i g h t t o medium brown 

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

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

c o n t a c t s between gal e n a and s p h a l e r i t e show d e f i n i t e l y t h a t 

s p h a l e r i t e has been r e p l a c e d by g a l e n a . I n p l a c e s s p h a l e r i t e 

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

the replacement has p r o g r e s s e d so f a r as t o o b l i t e r a t e the 

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

s p h a l e r i t e i n g a l e n a . Most s p h a l e r i t e c o n t a i n s rounded and 

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

As s t a t e d above, g a l e n a r e p l a c e s s p h a l e r i t e and p y r i t e 

but i t a l s o o c c u r s as v e i n l e t s i n o u a r t z . Galena i s 

i m p o r t a n t as the h o s t f o r the s i l v e r m i n e r a l s . 

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

I t o c c u r s as udnute rounded o r a n g u l a r g r a i n s o r o c c a s i o n a l l y 

as w e l l formed i n t e r g r o w t h s w i t n s p h a l e r i t e . S e v e r a l s e c t i o n s 

show c h a l c o p y r i t e b l e b s c l u s t e r e d around trie b o r d e r s of 

s p h a l e r i t e g r a i n s and a p p a r e n t l y r e l a t e d t o them. D e f i n i t e l y 

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

of w h i c h are s m a l l , w h i l e o t h e r s are r e l a t i v e l y l a r g e and 

occupy p o s i t i o n s s i m i l a r t o those o c c u p i e d by g a l e n a . Thus, 

t h e r e are two ages of c h a l c o p y r i t e , one r e l a t e d t o s p h a l e r i t e 
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and the o t h e r t o g a l e n a . 

S i l v e r M i n e r a l s 

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

a r g e n t i t e , electrum.,and minor amounts of n a t i v e s i l v e r . They 

a l l have been d e p o s i t e d l a t e i n the p e r i o d o f m i n e r a l i z a t i o n , 

p r o b a b l y w i t h the same s o l u t i o n s w h i ch brought i n g a l e n a . 

T e t r a h e d r i t e o c c u rs as rounded o r i r r e g u l a r g r a i n s i n 

g a l e n a a v e r a g i n g 0.5 t o 1 mm a c r o s s . Many g r a i n s are i s o l a t e d 

but more commonly t h e y are i n c o n t a c t w i t h s p h a l e r i t e o r a u a r t z . 

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

s i m u l t a n e o u s d e p o s i t i o n of these two m i n e r a l s . The s i z e and 

a s s o c i a t i o n of t e t r a h e d r i t e g r a i n s i s s t r i k i n g l y c o n s t a n t i n 

a l l s e c t i o n s . Those from the upper main ore zone show the 

same s m a l l i r r e g u l a r g r a i n s of t e t r a h e d r i t e i n galena as do 

those from the h a n g i n g - w a l l o r e b o d i e s , and t h e s e i n t u r n are 

• s i m i l a r t o those from 10 L s t o p e . ( P i g . 1 & 2) 

The e x a c t s i l v e r c o n t e n t of t e t r a h e d r i t e i s not known as 

the g r a i n s are t o o s m a l l t o a n a l y s e , but super-panner t e s t s 

have shown t h a t t e t r a h e d r i t e i s one of the most i m p o r t a n t 

s i l v e r - b e a r i n g m i n e r a l s i n the o r e . 

P o l y b a s i t e has many c h a r a c t e r i s t i c s i n common w i t h 

t e t r a h e d r i t e . I t always o c c u r s i n g a lena i n g r a i n s s i m i l a r 

t o those of t e t r a h e d r i t e and o c c a s i o n a l l y i s i n t i m a t e l y 

a s s o c i a t e d w i t h t e t r a h e d r i t e . ( P i g . 3 & 4 ) . However, the 

g r a i n s i z e of p o l y b a s i t e v a r i e s w i t h depth. G r a i n s o r 

rounded areas i n galena are as much as 3 mm a c r o s s i n s e c t i o n s 

from the upper l e v e l s , and as much as 1 mm a c r o s s i n s e c t i o n s 
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from No. 4 l e v e l . ( P i g . 5 ) . But i n a l l s e c t i o n s from the 

l o w e r l e v e l s and the h a n g i n g - w a l l o r e b o d i e s p o l y b a s i t e g r a i n s 

are l e s s t h a n 50 microns a c r o s s . These g r a i n s i n the l o w e r 

l e v e l s are not abunaant and i t i s p o s s i b l e t h a t p o l y b a s i t e 

d e c r e a s e s i n amount as w e l l as i n g r a i n s i z e w i t h depth. 

A r g e n t i t e was founa i n s e c t i o n s t a k e n from above No. 4 

l e v e l but not i n s e c t i o n s t a k e n from below t h i s l e v e l . I t 

o c c u r s as r e l a t i v e l y l a r g e g r a i n s i n g a l e n a . ( P i g . 6 ) . One 

o c c u r r e n c e of a r g e n t i t e w i t n galena and n a t i v e s i l v e r f i l l i n g 

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

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 and g o l d ^ o c c u r s i n 

g a l e n a , commonly w i t n p y r i t e . O-ccooional Occurrences of 

e l e c t r u m as i n c l u s i o n s i n p y r i t e o r as f i l l i n g s i n a u a r t z are 

f a i r l y common. The average s i z e of e l e c t r u m g r a i n s i s about 

0.5 mm but g r a i n s as l a r g e as 1 mm o c c u r i n samples from 

b o t h t h e upper and the l o w e r l e v e l s , and g r a i n s as s m a l l as 

10 microns were found i n superpanner t i p s from the h a n g i n g - w a l l 

o r e b o d i e s . The c o m p o s i t i o n of e l e c t r u m i s markedly c o n s t a n t . 

P i c k e d g r a i n s of e l e c t r u m from the h a n g i n g - w a l l o r e b o d i e s , 

(average e l e v a t i o n 9 0 0 f t . above sea l e v e l ) c o n t a i n e d an 

average of 50.8% g o l d . Dr. White ( 9 ) d e t e r m i n e d the 

c o m p o s i t i o n of e l e c t r u m from 15 A stope ( a l e v 1550 f t ) t o be 

47.2% g o l d and from 1814 d r i f t ( e l e v 1820 f t ) t o be 50.0^ g o l d . 

Over a v e r t i c a l range of n e a r l y 1000 f t . t h e r e i s thus no 

a p p r e c i a b l e change i n the c o m p o s i t i o n o f the e l e c t r u m . 

Hence, a l t h o u g h p o l y b a s i t e and a r g e n t i t e may decrease i n 

importance w i t h d e p t n , e l e c t r u m and t e t r a h e d r i t e are 
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r e m a r k a b l y p e r s i s t a n t . 

N a t i v e s i l v e r was i d e n t i f i e d i n o n l y one s e c t i o n where 

i t o c c u p i e d f r a c t u r e s i n q u a r t z . O c c a s i o n a l minute s i l v e r -

w h i t e g r a i n s i n galena were thought t o be n a t i v e s i l v e r but 

were too s m a l l t o i d e n t i f y . 

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 even i n s e c t i o n s 

c o n t a i n i n g massive s u l f i d e s . T h e i r r e l a t i v e ages were not 

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

f r a c t u r e s i n q u a r t z i t i s thought t o be l a t e r t h a n a t l e a s t 

some of the q u a r t z . There a r e , however, s e v e r a l ages of quartz. 

The o l d e s t seems t o have been i n t r o d u c e d f o l l o w i n g the f r a c t ­

u r i n g of p y r i t e . Very l a t e q u a r t z appears as v e i n l e t s 

c u t t i n g a l l trie s u l f i d e s i n c l u d i n g g a l e n a . Q u a r t z which 

p r o b a b l y formed by the r e c r y s t a l l i z a t i o n of o r i g i n a l q u a r t z 

can be d i s t i n g u i s h e d i n t h i n s e c t i o n s . Hence, q u a r t z appears 

t o have been d e p o s i t e d a t i n t e r v a l s throughout the d e p o s i t i o n 

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

Paragenes i s 

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

sequence of d e p o s i t i o n o f the main m i n e r a l s has been worked 

ou t . F o l l o w i n g the w i d e s p r e a d f r a c t u r i n g which formed the 

ore zones t h e r e seem t o nave been f o u r p e r i o d s of 

m i n e r a l i z a t i o n each s e p a r a t e d by a p e r i o d of f r a c t u r i n g . The 

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

i n t r o d u c t i o n of q u a r t z . The q u a r t z and p y r i t e i n t u r n were 

f r a c t u r e d and s p h a l e r i t e d e p o s i t e d b r i n g i n g w i t h i t 
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c h a l c o p y r i t e which formed as i n c l u s i o n s and i n t e r g r o w t h s w i t h 

s p h a l e r i t e . The d e p o s i t i o n of s p h a l e r i t e w#s f o l l o w e d by 

f r a c t u r i n g and the i n t r o d u c t i o n of galena which w i d e l y r e p l a c e d 

s p h a l e r i t e end brought w i t h i t c h a l c o p y r i t e , the s i l v e r 

s u l f i d e s , end e l e c t r u m . There i s no e v i d e n c e t o show t h a t the 

s i l v e r s u l f i d e s , e l e c t r u m and g a l e n a were not d e p o s i t e d 

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

The f o l l o w i n g t a b l e t gives the p a r a g e n e s i s of the m i n e r a l s 

and elements i n d i a g r a m a t i c form. 

PARAGENESIS 
F r a c t u r i n g 

P y r i t e 

Q u a r t z 

S p h a l e r i t e 

Galena 

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

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

P o l y b a s i t e 

A r g e n t i t e 

E l e c t r u m 

I r o n 

S i l i c a 

Z i n c 

Lead 

Antimony 
S i l v e r 
G o l d 

R e l a t i v e Time of D e p o s i t i o n 
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Temperature E s t i m a t e s 

Two p o s s i b l e i n d i c a t o r s of temperature were observed 

i n p o l i s h e d s e c t i o n s o f S i l b a k P r e m i e r ore and these are the 

b a s i s f o r the f o l l o w i n g e s t i m a t e s o f the temperature of 

f o r m a t i o n of the o r e b o d i e s . 

S m a l l rounded o r a n g u l a r b l e b 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 p r e v i o u s l y . The s m a l l e s t b l e b s 

average 5 microns i n d i a m e t e r and are rounded, w h i l e l a r g e r 

ones are a n g u l a r and grade i n t o a c o a r s e , w e l l formed 

i n t e r g r o w t h . Many b l e b s show no d e f i n i t e arrangement, w h i l e 

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

I t i s p r o b a b l e t h a t these b l e b s of c h a l c o p y r i t e i n t i m a t 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 r e s u l t from the u n m i x i n g of the 

two s u l f i d e s , and - i t seems beyond doubt t h a t such w e l l 

formed i n t e r g r o w t h s as t h a t shown i n P i g . 10 are caused by 

t h i s p r o c e s s of u n m i x i n g . ' I n t e r g r o w t h s of t h i s type are 

common (8) and are g e n e r a l l y a t t r i b u t e d t o u n m i x i n g from 

s o l i d s o l u t i o n . Work by Beurger (1) i n d i c a t e s t h a t the 

u n m i x i n g temperature of c h a l c o p y r i t e and s p h a l e r i t e , where 

s p h a l e r i t e i s the h o s t , l i e s between 350 and 400 deg. C. 

A r g e n t i t e i s p r e s e n t i n s e v e r a l s e c t i o n s . I n a l l p l a c e s 

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

form. S e v e r a l w r i t e r s p o i n t out t h a t i s o m e t r i c a r g e n t i t e 

i s a h i g h temperature form c r y s t a l l i z i n g above 180 deg. G. (3) 

These t r a n s f o r m a t i o n temperatures nave been d e t e r m i n e d 

a t a t m o s p h e r i c p r e s s u r e but i t has been shown t h a t p r e s s u r e 

does not change the t r a n s f o r m a t i o n temperature i n s o l i d 
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substances more t h a n .10 o r 20 deg. C. f o r depths of 

t r a n s f o r m a t i o n up t o 5 m i l e s . ( 4 ) . 

Thus, the temperature of f o r m a t i o n of the ores a t the 

S i l b a k P r e m i e r mine can be e s t i m a t e d to l i e between 180 and 

350 deg. C. 

Super-Panner T e s t s 

The D i s t r i b u t i o n of S i l v e r and Gold 

The s t u d y of p o l i s h e d s e c t i o n s shows t h a t the s i l v e r 

v a l u e s a t the S i l b a k P r e m i e r mine are not e n t i r e l y dependent 

on the s i l v e r c o n t e n t of the e l e c t r u m . S i l v e r - b e a r i n g 

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

tnroughout the mine and a r g e n t i t e i s i m p o r t a n t a t l e a s t down 

t o No. 4 l e v e l . The p o l i s n e d s e c t i o n s a l s o show no marked 

d i f f e r e n c e s i n m i n e r a l o g y between the ores of trie upper and 

l o w e r l e v e l s . I n o r a e r t o s u b s t a n t i a t e these c o n c l u s i o n s 

a s e r i e s of t e s t s were run u s i n g s c r e e n s i z i n g eouipment and 

the H a u l t a i n Super-Panner. 

Three samples, one from the new h a n g i n g - w a l l ore zone, 

( e l e v . 800 f t . i n 789 d r . ) one from the l o w e r p a r t of the 

main ore zone, ( e l e v . 1140 f t . i n 10 L s t o p e ) and one from 

the upper p a r t of the main ore zone ( e l e v . 1420 f t . i n 13 A 

s t o p e ) were c r u s h e d and ground t o 65 mesh. These samples 

were'then s i z e d i n t o f i v e p r o d u c t s h a v i n g s i z e ranges of 

•65, -65 * 100, - 100 + 150, -150 • 200, and - 200 mesh i n 

a s e t of s t a n d a r d s c r e e n s . Each s i z e was then panned on the 
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superpanner and t h r e e p r o d u c t s removed. The tttipw appeared 

to be pure g a l e n a w i t h , i n some samples, a few g r a i n s of 

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

p o s s i b l y 10% g a l e n a and s m a l l e r amounts of s p h a l e r i t e . The 

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

and the gangue m i n e r a l s . Each p r o d u c t was weighed and 

a s s a y e d f o r s i l v e r and g o l d . 

The f o l l o w i n g t a b l e s , which are d i v i d e d i n t o two groups 

f o r purposes of comparison, g i v e the r e s u l t s of the t e s t s . 

T a b le 1 shows the d i s t r i b u t i o n of the s i l v e r and g o l d 

i n each sample f o r v a r i o u s s i z e r a n g e s . Column 5 shows a 

marked i n c r e a s e i n the s i l v e r - g o l d r a t i o f o r the -200 mesh 

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

w i t h a decrease i n s i z e . Columns 6 and 7, based on the 

weight and a s s a y of each sample, show the same t r e n d . I n 

sample A, f o r example, 35.1$ of the s i l v e r but o n l y 11.9$ 

of the g o l a appears i n the -200 mesh p r o d u c t . S i m i l a r 

r e l a t i o n s h o l d f o r the o t h e r samples. 
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TABLE 1 

Sample A. (Lower main ore zone e l e v . 1140 f t . 10 L s t o p e ) 

(1) (2) 

S c r e e n Weight 
S i z e Grammes 

• 65 236.6 3.06 ! 11.12 3.7 21.3 17.2 
-65*100 180.0 6.00 ! 17.00 2.8 31.9 20.0 
-100*150 140.5 I 5.58 ; 17.16 3.1 23.2 15.8 
-150+200 125.8 ! 3.16 ! 14.52 : 4.6 11.7 11.9 

-200 348.8 1.16 I 
I 

15.32 ! 13.2 11.9 35.1 

Sample B. ( H a n g i n g - w a l l orebody e l e v . 800 f t . i n 789 Dr.) 

-654-100 106.0 . 0.20 5.10 25.5 71.8 30.1 
-100+150 ; 57.5 0.04 5.56 139. 7.8 17.8 
-150+200 47.0 0.04 5.64 141. 6.3 14.7 

-200 103.1 0.09 6.52 163.. 14.1 37.4 

Sample C. (Upper M a i n Ore Zone e l e v . 1420 F t . i n 15A s t o p e ) 

-65T100 124.8 0.94 5.86 6.2 25.4 20.9 
-100+150 97.1 1.04 6.10 5.9 22.0 17.0 
-150+200 81.0 0.88 i 5.36 6.1 15.5 12.4 

-200 244.9 0.70 ! 7.06 10.0 37.1 j 49.7 



TABLE 11 
Sample A Sample B Sample C 

(1) T2) T3) (4) (1) 12) (3) (4) (1) (2) (3) (4) 
S c r e e n A u Ag Ag Ag-Au Au Ag Ag Ag-Au Au Ag Ag Ag-A 
S l z e Oz/T QZ/T AU QZ/T OZ/T OZ/T Au OZ/T OZ/T OZ/T AU QZ/ 
Galena P r o d u c t 

•65 53.33 78.15 1.6 24.82 
-65+100 42.66 69.50 1.6 16.84 0.01 12.35 1235 12.34 4.75 16.25 3.4 11.50 
-100+150 28.55 56.00 2.0 27.45 0.045 4.55 100 i 4.50 8.97 19.85 2.2 10.88 
-150+200 15.96 39.26 2.5 23.30 0.5 8.33 166 8.28 9.51 17.59 1.85 8.08 

-200 4.24 28.24 6.7 24.00 0.10 10.94 109 10.84 6.30 18.53 2.9 12.23 

P y r i t e P r o d u c t 

• 65 10.20 23.40 2.3 13.20 
-65+100 4.64 19.36 4.2 14.72 0.04 6.52 163 . 6.48 1.08 8.44 7.8 7.36 
-100*150 2.00 13.36 6.7 11.36 0.03 5.10 170 5.07 0.82 7.00 8.5 6.18 
,-150*200 1.08 12.28 11.4 11.20 0.03 5.00 166 4.97 0.58 7.80 13.5 7.22 

-200 0.70 16.44 23.5 15.74 0.03 7.12 237 7.09* 0.68 11.16 16.5 10.48 

S p h a l e r i t e P r o d u c t 

+ 65 3.12 9.28 3.0 6.16 
-65*100 2.80 9.44 3.4 6.64 0.02 2.94 144 2.92 0.72 5.20 7.2 4.48 -100*150 2.08 9.00 4.3 6.92 0.02 2.86 143 2.84 0.76 5.08 6.7 5.32 -150+200 2.12 10.60 5.0 8.48 0.04 3.00 75 2.96 0.78 4.90 6.3 4.12 

-200 0.40 10.96 27.4 10.56 0.02 3.66 183 ! 3.64 0.38 4.70 12.3 4.42 
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T h i s e v i d e n c e p o i n t s t o trie c o n c l u s i o n t h a t b r i t t l e 

s i l v e r m i n e r a l s a re p r e s e n t which break r e a d i l y and 

c o n c e n t r a t e i n the f i n e s i z e d p r o d u c t , w h i l e m a l l e a b l e 

e l e c t r u m escapes t h i s c o n c e n t r a t i o n . T a b l e T a l s o shows 

t h a t the same g e n e r a l t r e n d s e x i s t f o r a l l t h r e e samples. 

Tabl e IT g i v e s the d i s t r i b u t i o n o f s i l v e r and g o l d 

i n the super-panner p r o d u c t s t a k e n from each sample. F o r 

p a r t i c l e s o f about the same s i z e , the super-panner makes a 

s e p a r a t i o n on a s p e c i f i c g r a v i t y b a s i s . Hence, m i n e r a l s of 

h i g h e r s p e c i f i c g r a v i t y such as e l e c t r u m and p o l y b a s i t e tend 

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

s p e c i f i c g r a v i t y such as t e t r a h e d r i t e r e main w i t h the p y r i t e 

and s p h a l e r i t e . 

Columns 3 snow the same change i n the s i l v e r - g o l d r a t i o 

w i t n s i z e as s i m i l a r columns i n Tabl e T. R e l a t i v e l y h i g h 

s i l v e r - g o l d r a t i o s appear i n the -200 mesh m a t e r i a l showing 

a g a i n the importance of the b r i t t l e s i l v e r - b e a r i n g s u l f i d e s . 

Columns 4 r e p r e s e n t the amount of s i l v e r c a r r i e d by 

m i n e r a l s o t h e r t h a n e l e c t r u m . T h i s f o l l o w s from the f a c t t h a t 

p r e v i o u s t e s t s have shown the average c o m p o s i t i o n of the 

e l e c t r u m t o be about b0% s i l v e r and 50^o g o l d , hence, the 

d i f f e r e n c e between the t o t a l s i l v e r a ssay and the t o t a l g o l d 

a s s a y g i v e s the approximate amount of s i l v e r c a r r i e d by the 

s u l f i d e s . 

Trenas i n the v a l u e s i n columns 4 snow the r e l a t i v e 

importance o f the h i g h and low s p e c i f i c g r a v i t y s i l v e r 

s u l f i d e s . The h i g h s i l v e r c o n t e n t of the p y r i t e and 



s p h a l e r i t e p r o d u c t s compared w i t n t h a t of the galena product 

p o i n t s t o the importance o f t e t r a h e d r i t e as a s i l v e r - b e a r i n g 

m i n e r a l . P o l i s h e d s e c t i o n s snow t n a t p o l y b a s i t e and 

t e t r a h e d r i t e are i n t i m a t e l y a s s o c i a t e d w i t n g a l e n a , and thus 

the s i l v e r c o n t e n t o f the g a l e n a p r o d u c t can be a t t r i b u t e d t o 

p o l y b a s i t e and p o s s i b l y t e t r a n e d r i t e i n galena ( F i g . 3 ) . 

I n sample C a r g e n t i t e may account f o r some of the s i l v e r i n 

the galena p r o d u c t . 

The r e s u l t s p o i n t , almost w i t h o u t e x c e p t i o n , t o two 

main c o n c l u s i o n s . 

(1) S i l v e r s u l f i d e s , o c c u r i n g as v e r y s m a l l g r a i n s i n sample 

from the deeper o r e b o d i e s are i m p o r t a n t i n c a r r y i n g s i l v e r . 

These 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 as m a i n l y 

p o l y b a s i t e and t e t r a h e d r i t e w i t h some a r g e n t i t e i n trie upper 

l e v e l s . 

(2) The d i s t r i b u t i o n of s i l v e r and g o l d i s t h e same i n each 

sample r e g a r d l e s s o f i t s p o s i t i o n i n the mine. 

The C o m p o s i t i o n o f E l e c t r u m 

S e v e r a l samples of pure e l e c t r u m were o b t a i n e d on the 

super-panner. These came from c o n c e n t r a t e s of ore from the 

h a n g i n g - w a l l o r e b o d i e s . Study u n a e r the u l t r a p a k and 

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

the c o l o r s were not d i s t i n c t i v e enough t o a i v i d e them i n t o 

s e p a r a t e groups. Two p i c k e d samples, however, were o b t a i n e d , 

one c o n s i s t i n g of s m a l l e r l i g h t e r g r a i n s and the o t h e r of 

l a r g e r d a r k e r g r a i n s . C o n t r a r y t o e x p e c t a t i o n s , the l i g h t e r 

g r a i n s averaged 61% g o l d w h i l e the d a r k e r g r a i n s assayed 4:0% 
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g o l d . S e v e r a l o t h e r samples p i c k e d a t random, but c o n t a i n i n g 

no v i s i b l e i m p u r i t i e s , gave an average a s s a y of 51.8% g o l d w i t h 

no sample d i f f e r i n g more t h a n 1% from the average. I t was 

c o n c l u d e d t h a t the c o l o r o f the g r a i n s i s dependent on the 

o x i d e s p r e s e n t on t h e i r s u r f a c e s even though the g r a i n s were 

i g n i t e a b e f o r e b e i n g t e s t e d . 

Mounted p o l i s h e a s e c t i o n s of e l e c t r u m show i t t o have 

s e v e r a l d i f f e r e n t c o l o r s i n s e c t i o n . I t may be t h a t these 

c o l o r s depend on tne s i l v e r c o n t e n t of tne e l e c t r u m but minor 

i m p u r i t i e s may have a g r e a t e r e f f e c t on trie c o l o r . W.H. 

Mathews (7) r e p o r t s t h a t e l e c t r u m from the S i l b a k P r e m i e r 

mine c o n t a i n s minor amounts o f l e a d , copper and p o s s i b l y 

antimony. 

Hence, i t may be c o n c l u d e d t h a t g o l d i n the h a n g i n g - w a l l 

o r e b o d i e s o c c u r s as e l e c t r u m h a v i n g a c o m p o s i t i o n of about 

50% s i l v e r and 50% g o l d . Dr. White r e p o r t s the presence of 

n a t i v e g o l d i n the upper main ore zone, but n a t i v e g o l d i f 

p r e s e n t i n the h a n g i n g - w a l l o r e b o d i e s i s i n i n s i g n i f i c a n t 

amounts. 
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APPENDIX A  

Photomicrographs 

L i s t of Abbreviations 

Py P y r i t e 

S Sphalerite 

G Galena 

C Chalcopyrite 

T Tetrahedrite 

Po Polybasite 

A Argentite 

E Electrum 
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F i g 1. Tetrahedrite grains i n galena with sphalerite 

and quartz. 

Section: 15-37 Log: 077,162 

Micro8Cope: Panphot 

Objective: 3b Ocular: 12x 

Exposure: 10 sec. Daylight F i l t e r 

Plate: Kodak M 

Magnification: 175x 

Pig 2. Tetrahedrite grains i n galena with sphalerite 

and quartz. 

Section 20-27 Log: 111,454 

Microscope: L e i t z No. 305897 

Objective: 3b Ocular: lOx 

Exposure: 20 sec. Illumination: L e i t z 6v,6a 

Daylight f i l t e r 

Plate: Wratten M 

Magnification: 175x 



TETRAHEDRITE 

F i g 1. E l e v a t i o n 1450 f t 

F i g 2. E l e v a t i o n 800 f t 

Showing a u n i f o r m i t y of g r a i n s i z e and a s s o c i a t 
i o n r e g a r d l e s s o f depth. I n s e r t s 200 mesh 
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F i g 3. Polybasite and tetrahedrite i n a grain of galena 

from a supper-panner concentrate. The area l a b e l l ­

ed (1) consists of polybasite and tetrahedrite, 

the polybasite being recognizable only under cross­

ed nicole. 

Section: 20-7-T Log 033,436 

Hic roscope: Panphot 

Objective: 8mm o i l immersion Ocular: No.2 

Exposure: 3 sec. Double Daylight F i l t e r 

Plate: Kodak M 

Magnification: 135x 

F i g 4. Isolated grain of polybasite i n galena. 

Section: 20-22 Log: 164,537 

Microscope: L e i t z No. 305897 

Objective: 6a o i l immersion Ocular: lOx 

Exposure: 20 sec. Illumination: 

L e i t z 6v,6a 

Plate: Wratten M 

Magnification: x500. 



POLYBASITE 

E i g 4. 

Showing t h e i n t i m a t e a s s o c i a t i o n w i t h g a l 

I n s e r t s 200 mesh. 



F i g . 5. Polybasite i n galena with quartz from section of 

ore from No.4 Level. 

Section: 6-37 Log: 200,163 

Mi c ro sc op e: Panphot 

Objective: 3b Ocular: No2 

Exposure: 7 sec. 

Plate: Kodak M 

Magnification: 57x 

Argentite i n galena from section of ore from 

No. 4 Level. 

Section: 10-37 

Mi c ro sc ope: Panphot 

Objective: 3b 

Exposure: 7 sec 

Plate: Kodak M 

Magnificat!on: HOx 

Log: 691,079 

Ocular: No.2 
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POLYBASITE AKD ARGENTITE 

E i g 6. 

Showing t y p i c a l a s s o c i a t i o n and g r a i n s i z e i n 

s e c t i o n s from t h e upper l e v e l s . ( E l e v 1565 f t ) 



Pig 7. Grains of electrum i n galena with quartz and p y r i t 

Evposure: 3 sec. Daylight F i l t e r 

Plate: Kodak M 

Magnification: x300 

F i g 8. Electrum grains with galena associated with quartz 

and p y r i t e . 

Section: A-37 Log: 144,040 

Microscope: Panphot 

Objective: 3b Ocular: 12x 

Section: 18-37 Log: 080,033 

Mi c ro sc op e: Panpho t. 

Objective: 3b Ocular: No.2 

Exposure: 3 sec Daylight F i l t e r 

Plate: Kodak M 

Magnification: x90 
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ELECTRUM . 

E i g 8. ( E l e v 1260) 

Showing t y p i c a l o c c u r r e n c e s of e l e c t r u m i n t h e 

main ore zone. 



F i g 9. Electrum with galena i n fractured p y r i t e , from 

section of ore from the hanging-wall arebodies. 

Section: 20-30-B Log: 071,082 

Mi c ro sc op e: Panpho t 

Objective: 3b Ocular: No.2 

Exposure: 3 sec. Double Daylight F i l t e r 

Plate: Kodak M 

Magnification: xlOO 

F i g 10. Coarse, well formed intergrowth of chalcopyrite 

i n sphalerite. 

Microscope: Panphot 

Objective: 8 mm o i l immersion Ocular: No.2 

Exposure: 10 sec. 

Plate: Kodak M 

Magnification: xl75 

Section: 10-37 Log: 142,198 
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APPENDIX B  

Notes D e s c r i b i n g P o l i s h e d S e c t i o n s 

1 Super-panner p r o d u c t s from t a b l e c o n c e n t r a t e s of ore 

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

3-2 E s t i m a t e d t o be 75$ p y r i t e , 10% s p h a l e r i t e , 10% g a l e n a , 

and 5% c h a l c o p y r i t e . G r a i n s average 100 - 200 microns i n 

d i a m e t e r . 

2- 2 M o s t l y galena w i t h a few p y r i t e g r a i n s and e l e c t r u m . 

Two d i s t i n c t c o l o r s of e l e c t r u m show. E l e c t r u m g r a i n s are 

25 t o 240 microns i n d i a m e t e r . 

3- 1 M o s t l y e l e c t r u m showing a t l e a s t two c o l o r s . G r a i n s 

are 10 t o 400 microns a c r o s s . 

4- 2 E s t i m a t e d t o be 70% e l e c t r u m , 30% g a l e n a . E l e c t r u m 

i s a s s o c i a t e d w i t h g a l e n a . G r a i n s of e l e c t r u m are 5 t o 100 

micron s a c r o s s . 

4-3 Galena w i t h l i g h t c o l o r e d g r a i n s of e l e c t r u m most of 

which are l e s s t h a n 50 microns a c r o s s . 

2-3 M o s t l y galena w i t h some p y r i t e and e l e c t r u m g r s i n s 

a v e r a g i n g 100 t o 200 microns a c r o s s . 

20-7-T T h i s s e c t i o n was made from a galena t i p from sample 

A (+65 mesh) d e s c r i b e d i n Table 1. S e c t i o n m o s t l y g a l e n a , 

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

p o l y b a s i t e ( F i g . 4 ) 
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11 S e c t i o n s from specimens c o l l e c t e d i n 1947. 

20-30-A (9c s t o p e , e l e v . 980 f t . ) Large areas of 

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

some i s o l a t e d g r a i n s of g a l e n a . Most galena o c c u r s around 

p y r i t e g r a i n s . L i t t l e c h a l c o p y r i t e , no t e t r a h e d r i t e o r 

e l e c t r u m . 

2 0 - 3 0 - B E q u a l amounts of s p h a l e r i t e and p y r i t e w i t n l e s s 

g a l e n a and q u a r t z . 

2 0 - 3 0-C P y r i t e g r a i n s are l e s s t h a n 1 mm a c r o s s . S p h a l e r i t e 

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

c h a l c o p y r i t e b l e b s but l a t e c h a l c o p y r i t e i s a l s o p r e s e n t . 

20-30-D Very s i m i l a r t o 2 0 - 3 0-A. E l e c t r u m i n galena i n a 

f r a c t u r e i n a p y r i t e c r y s t a l o c c u r s s t 1 2 5 , 4 9 0 . 

20-18 (9D s t o p e , e l e v . 9 8 0 f t . ) . R e l a t i v e l y h i g h c u a r t z 

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

s p h a l e r i t e and i n q u a r t z . Galena c o n t a i n s odd g r a i n s of 

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

20-18-A S i m i l a r t o 20-18. C h a l c o p y r i t e o c c u r s i n 

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

20-18-B P y r i t e and s p h a l e r i t e w i d e l y r e p l a c e d by g a l e n a . 

S e c t i o n s numbered 18 are n o t i c e a b l y s i m i l a r . 

2 0 - 2 7 ( 7 8 9 Dr. e l e v . 800 f t . ) . P y r i t e and s p h a l e r i t e 

r e p l a c e d by g a l e n a . P y r i t e g r a i n s average 1 mm a c r o s s . 
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G a l e n a - s p h a l e r i t e c o n t a c t s are i r r e g u l a r o r f e a t h e r y . L a t e 

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

20-22 (781 stope e l e v . 900 f t . ) Almost pure g a l e n a but 

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

20-21 (781 stope e l e v . 900 f t . ) Many i s o l a t e d g r a i n s of 

p y r i t e i n g a l e n a and s p h a l e r i t e . S e c t i o n c o n t a i n s no 

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

20-19 (781 stope e l e v . 900 f t . ) M a i n l y i s o l a t e d g r a i n s 

of p y r i t e i n q u a r t z w i t h some s p h a l e r i t e but l i t t l e g a l e n a . 

20-11 (9E stope e l e v . 980 f t . ) P y r i t e g r a i n s surrounded by 

q u a r t z which i s r e p l a c e d by s p h a l e r i t e and t h i s i n t u r n i s 

somewhat 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 c o n t a i n s many b l e b s 

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

20-7 (10 L stope e l e v . 1140 f t . ) C o n t a i n s much 

c h a l c o p y r i t e i n galena but l i t t l e i n s p h a l e r i t e . P y r i t e i s 

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 w h i c h 

form rounded i n c l u s i o n s i n i t . Dark e l e c t r u m ( ? ) o c c u r s i n 

p y r i t e g r a i n s and as odd minute g r a i n s i n galena w i t h 

s p h a l e r i t e . 

F-2 (10 L stope e l e v . 1140 f t . ) P y r i t e s i m i l a r t o t h a t 

i n 20-7. S e c t i o n h i g h i n s p h a l e r i t e and r e l a t i v e l y h i g h i n 

c h a l c o p y r i t e . Galena c o n t a i n s abundant t e t r a h e d r i t e . 
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111 S e c t i o n s from specimens c o l l e c t e d i n 1937 and 1938 

by Dr. White. 

1-37-A M o s t l y p y r i t e g r a i n s surrounded by q u a r t z and 

c o n t a i n i n g s m a l l amounts of g a l e n a and s p h a l e r i t e . 

1-37 S i m i l a r t o 1-37-A but c o n t a i n s more g a l e n a and 

c h a l c o p y r i t e . Galena c o n t a i n s t e t r a h e d r i t e g r a i n s 50 microns 

a c r o s s . 

5- 37 M o s t l y f r a c t u r e d p y r i t e g r a i n s surrounded by q u a r t z 

and a l i t t l e s p h a l e r i t e . 

6- 37-A P y r i t e r e p l a c e d by gal e n a and s p h a l e r i t e and 

s p h a l e r i t e r e p l a c e d by g a l e n a . Galena c o n t a i n s g r a i n s of 

p o l y b a s i t e about 0^5 mm. a c r o s s . 

6-37-B One end c o n s i s t s of massive p y r i t e c u t by q u a r t z 

s t r i n g e r s . Tne o t n e r end shows s p h a l e r i t e and a l i t t l e g a l e n a 

s u r r o u n d i n g p y r i t e . 

A-37 R e l a t i v e l y h i g h s p h a l e r i t e c o n t e n t . S p h a l e r i t e and 

gale n a r e p l a c e p y r i t e g r a i n s . Many g r a i n s of e l e c t r u m 

throughout the s e c t i o n . Most g r a i n s are i n galena but some 

are i n q u a r t z . One a u a r t z v e i n l e t c u t s c o m p l e t e l y a c r o s s 

the s u l f i d e s . 

10-37 A r g e n t i t e o c c u r s as g r a i n s i n g a l e n a w i t h a u a r t z and 

s p h a l e r i t e . S p h a l e r i t e and c h a l c o p y r i t e form c o a r s e i n t e r -

growths . 
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11- 37 S i m i l a r t o 1-37 

12- 37 M o s t l y a u a r t z c o n t a i n i n g few p y r i t e g r a i n s and c u t 

by v e i n l e t s o f galena s p h a l e r i t e and c h a l c o p y r i t e . 

15-37 P y r i t e w i d e l y r e p l a c e d by galena and s p h a l e r i t e . 

Galena c o n t a i n s g r a i n s of t e t r a h e d r i t e . 

17- 37 M o s t l y p y r i t e g r a i n s i n q u a r t z w i t n l i t t l e 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 . 

18- 37 Shows a good sequence of d e p o s i t i o n . Abundant 

e l e c t r u m m o s t l y w i t n g a l e n a but some as i n c l u s i o n s i n 

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

20- 37 A l t e r n a t i n g s p h a l e r i t e , p y r i t e and a u a r t z bands. 

Q u a r t z i n t r i c a t e l y v e i n e d by g a l e n a . 

21- 37 M o s t l y p y r i t e g r a i n s i n a u a r t z w i t h l i t t l e g a l e n a 

and s p h a l e r i t e . 

22- 37 S i m i l a r t o 21-37. S p h a l e r i t e c o n t a i n s l a r g e 

i n c l u s i o n s of c h a l c o p y r i t e . 

25-37-A La r g e p y r i t e g r a i n s i n a u a r t z f r a c t u r e d and f i l l e d 

w i t h g a l e n a . 

25- 37-B M o s t l y q u a r t z , but ga l e n a c o n t a i n s l a r g e a r e a s of 

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

26- 37 T h i s s e c t i o n shows w e l l the sequence of d e p o s i t i o n . 

P y r i t e on one s i d e i s f r a c t u r e d and surrounded o n l y by a u a r t z . 
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I n o t h e r p l a c e s q u a r t z and p y r i t e are f r a c t u r e d and 

surrounded by s p h a l e r i t e , and i n o t n e r s s p h a l e r i t e i s 

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

27- 37 M a i n l y f i n e l y broken p y r i t e i n q u a r t z . 

28- 37 M o s t l y c u a r t z c o n t a i n i n g c o a r s e p y r i t e . The 

s p h a l e r i t e w h i ch does e x i s t i s r e p l a c e d by many ga l e n a 

v e i n l e t s . 

29- 37-A M o s t l y q u a r t z w i t h i r r e g u l a r s t r i n g e r s of g a l e n a , 

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

29-37-B P y r i t e f r a c t u r e d ana surrounded by q u a r t z , 

s p h a l e r i t e and g a l e n a . S u l f i d e s r e p l a c e p y r i t e t o some e x t e n t . 

32-37 P y r i t e w i t h abundant g a l e n a and s p h a l e r i t e showing 

rounded c o n t a c t s and r e p l a c i n g p y r i t e . Galena c o n t a i n s 

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

8- 38 Q u a r t z c o n t a i n s l o n g narrow v e i n l e t s of n a t i v e s i l v e r 

w i t h galena and a r g e n t i t e . M a s s i v e s u l f i d e s c o n t a i n some 

e l e c t r u m i n galena and a l s o n a t i v e s i l v e r . 

9- 38 M o s t l y l a r g e p y r i t e g r a i n s s l i g h t l y r e p l a c e d by 

g a l e n a , a l i t t l e s p h a l e r i t e , a u a r t z and i n a t l e a s t one p l a c e 

by e l e c t r u m . 

10- 38 Rounded p y r i t e and f r a c t u r e d q u a r t z g r a i n s i n g a l e n a . 

S e c t i o n c o n t a i n s l i t t l e s p h a l e r i t e and c h a l c o p y r i t e but some 

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



13-38 M o s t l y l a r g e p y r i t e g r a i n s surrounded by galena 

and a u a r t z . 


