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l a b o r a t o r y work upon which t h i s r e p o r t i s based. 



The town of 3 e a v e r d e l l , 1940. 



IQOAXIOH 

The H i g h l a n d B e l l Mine i s i n t h e Boundary D i s t r i c t 

of S o u t h e r n B r i t i s h Columbia between Okanagan and ICootenay 

L a k e s . The mine i s l o c a t e d on t h e west s l o p e of W a l l a c e 

M o u n t a i n a p p r o x i m a t e l y one m i l e due east of t h e town of 

B e a v e r d e l l on the K e t t l e V a l l e y R a i l w a y . 

1 
HISTORICAL SKETCH 

In 1936 the B e l l and t h e H i g h l a n d L a s s Mines passed 

under a s i n g l e ownership t h r o u g h t h e amalgamation of the two 

o p e r a t i n g companies, th e new o r g a n i s a t i o n t a k i n g t h e name of 

H i g h l a n d B e l l L t d . . K.M. M a t t s o n , who d i r e c t e d the o p e r a t i o n s 

a t b o t h mines was a p p o i n t e d manager. 

The s m a l l v e i n s of h i g h grade s i l v e r - l e a d ore a r e 

i n t e r s e c t e d and d i s p l a c e d by numerous f a u l t s , i n the v i c i n i t y 

of w h i ch the ground i s o f t e n b l o c k y and somewhat t r e a c h e r o u s . 

The method of m i n i n g f o l l o w e d i s by overhand s t o p i n g w i t h 

waste f i l l i n g , t h e r e b e i n g an abundance of s t o w i n g m a t e r i a l 

at a l l t i m e s . The number of men employed v a r i e s from 32 t o 38. 

The mine, which has t h e r e p u t a t i o n of b e i n g the most 

p r o f i t a b l e o p e r a t i o n on ".Vallace M o u n t a i n , has produced (up 

t i l l the end of 1939) £50 ounces of g o l d , 2,610,319 ounces of 

s i l v e r , 1,678,636 pounds of l e a d , and 2,2^0,411 pounds of z i n c . 

The company, w h i c h has a c a p i t a l of 1,1-00,000 sh a r e s 

of one d o l l a r par v a l u e , has i t s main o f f i c e a t P e n t i c t o n 

3.0* and t h e mine o f f i c e a t B e a v e r d e l l . F.V. S t a p l e s i s t h e 
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p r e s i d e n t , H i s s A.H.Doyle i s s e c r e t a r y t r e a s u r e r , and H»B« 

S t a p l e s i s the managing d i r e c t o r . 

GENERAL GEOLOGY 

The geo l o g y of t h e d i s t r i c t has been d e s c r i b e d by 

by Reinecfce • The o l d e s t r o c k s i n the are a are t h e W a l l a c e 

group, w h i c h occupy about o n e - t h i r d of i t and g e n e r a l l y 

o u t c r o p on t h e u p l a n d . They c o n s i s t of l i m e s t o n e , a r g i l l i t e s , 

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

a n d e s i t e s and t u f f s f o r m i n g perhaps 80 p e r c e n t i n b u l k of the 

whole. The sediments, a n d e s i t e s , and t u f f s are bedded and 

i n some ca s e s have been thrown I n t o open f o l d s . x'he a n d e s i t e s 

and t u f f s o c c u r a l s o i n i r r e g u l a r masses In which be d d i n g 

p l a n e s a r e not a p p a r e n t . The c o a r s e r igneous r o c k s are i n 

dykes, s h e e t s or i r r e g u l a r masses. The group i s p r o v i s i o n a l l y 

c l a s s e d as o f T r i a s s i c - J u r a s s i c age. 

I n t o t h i s group t h e r e i s i n t r u d e d an e x t r e m e l y 

i r r e g u l a r b a t h o l i t h , t h e West F o r k ( W e s t k e t t l e ) q u a r t z d i o r i t e , 

w hich i s thought t o be of J u r a s s i c age. In t h e Eocene a n o t h e r 

b a t h o l i t h , the 3 e a v e r & e l l q u a r t z monzonite came i n t o p l a c e . 

The o l d e s t group, the W a l l a c e , has been v e r y 

e x t e n s i v e l y f a u l t e d , b r e c c i a t e d , and metamorphosed; but o n l y 

l o c a l l y f o l i a t e d . The metamorphism v a r i e s i n c h a r a c t e r and 

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

l a t e r , b a t h o l i t h i c I n t r u s i o n . The West F o r k b a t h o l i t h i s 

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

degree t h a n t h e W a l l a c e group. The B e a v e r d e l l b a t h o l i t h of t h e 
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Sqcene i s nowhere f o l i a t e d , seldom b r e c c i a t e d , and, except 

v e r y l o c a l l y , i s unmetamorphosed. 
3 

M c K i n s t r y c o n c l u d e s t h a t the s i m i l a r i t y i n 

c o m p o s i t i o n of the two i n t r u s i v e s s u g g e s t s t h a t t h e y a r e 

d i f f e r e n t i a t e s from t h e same magma, the l a t e r d i f f e r e n t i a t e 

b e i n g the more s i l i c e o u s . 

Thus a s m a l l s t o c k i n t r u d e s a b a t h o l i t h w h i ch has 

a l r e a d y i n t r u d e d e a r l i e r sediments and v o l c a n i c s . The v e i n s 

o c c u r about the s t o c k but i n the b a t h o l i t h and where t h e y 

pass upward i n t o the W a l l a c e f o r m a t i o n they become non­

p r o d u c t i v e . 

ORE DEPOSITS 

The v e i n s s t r i k e east and west, end most of them 

d i p southward, a l t h o u g h & few are v e r t i c a l or d i p n o r t h e r l y . 

They v a r y i n w i d t h from a few i n c h e s t o s i x or e i g h t f e e t 

though the i n d i v i d u a l o r e - b e a r i n g s t r e a k s a r e seldom more than 

a f o o t or so i n w i d t h . I n p l a c e s the v e i n or "shear zone" 

c o n s i s t s of a number of p a r a l l e l ore s t r e a k s . The v e i n l e t s 

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

almost form a b r e c c i a of the c o u n t r y r o c k , l a r g e vugs and 

c o a r s e c o m b - s t r u c t u r e o c c u r , but a r e r a r e . T i n y vugs i n the 

q u a r t z a r e common. 

The gengue i s m a i n l y q u a r t z but t h i s i s minor i n 

amount. The v e i n f i l l i n g c o n s i s t s of p y r i t e w i t h some 

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

The p r o p o r t i o n of t h e m i n e r a l s v a r i e s . In some v e i n s p y r i t e 



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

g a l e n a - U s u a l l y a l l the o t h e r m i n e r a l s mentioned-are p r e s e n t . 

An e n t i r e l y l a t e r type of m i n e r a l i z a t i o n c o n s i s t s 

of v e i n s c a r r y i n g c a l c i t e , a r g e n t i t e , and n a t i v e s i l v e r . 

They are l a t e r than the e a r l i e s t f a u l t i n g , as the f a u l t s them­

s e l v e s show m i n e r a l i s a t i o n of t h i s type and "bear d e l i c a t e 

u n s h a t t e r e d c a l c i t e c r y s t a l s . I n t h e H i g h l a n d B e l l Mine v e i n s 

of t h i s t y p e y i e l d n a t i v e s i l v e r i n a s s o c i a t i o n w i t h green 

f l u o r i t e . 

Ore from o t h e r mines near the v a l l e y bottom, which 

i s a t £L00 f e e t e l e v a t i o n , c o n s i s t s of c o a r s e - g r a i n e d s p h a l ­

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

h i g h e r g o l d . 
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PET EHHI NAT I OH OP HIPEIULS 

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 the s e c t i o n s 

Q u a r t z , p y r i t e , A r s e n o p y r i t e , S p h a l e r i t e , G a lena, T e t r a h e d r i t e , 

P y r a r g y r i t e , G h a l c o p y r i t e , S t e p h a n i t e , A r g e n t i t e , E a t i v e 

S i l v e r , C a l c i t e , and ? l u o r i t e • Worthyof comment a r e 

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

I n c o n t a c t w i t h galena or p y r a r g y r i t e t h i s m i n e r a l 

appears to be t a n n i s h g r e y . I t i s h a r d e r than the galena 

and t e t r a h e d r i t e so t h a t by drawing a n e e d l e a c r o s s t h e 

boundary between these m i n e r a l s the s c r a t c h produced i s 

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

the t e t r a h e d r i t e . The m i n e r a l gave m i c r o c h e m i c a l t e s t s f o r 

Cu, 8b| S, and Ag. U n f o r t u n a t e l y the t e t r a h e d r i t e has been 

almost u n i v e r s a l l y s t r o n g l y a t t a c k e d by p y r a r g y r i t e so t h a t 

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

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

f r e i b e r g i t e , may be p r e s e n t , i t i s more p r o b a b l e t h a t t h e 

s i l v e r t e s t was p o s i t i v e due t o admixed ruby s i l v e r i n the 

specimen t e s t e d . E or c o n v e n i e n c e t h e m i n e r a l w i l l be 

r e f e r r e d t o as " t e t r a h e d r i t e " i n the f o l l o w i n g pages. 

P y r a r g y r i t e 

T h i s m i n e r a l i n c o n t a c t w i t h g a l e n a or t e t r a h e d r i t e 

shows a n o t i c e a b l e b l u i s h t i n g e . I t g i v e s a deep r e d I n t e r n a l 

r e f l e c t i o n a t 4he edges of g r a i n s or i n s c r a t c h e s or p i t s 

when the s u r f a c e i s i l l u m i n a t e d w i t h i n c l i n e d l i g h t , such as 

the a r c l i g h t or s t r o n g d a y l i g h t . T h i s i n t e r n a l r e f l e c t i o n i s 
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a l s o prominent w i t h c r o s s e d n i o o l s . Short d e s c r i b e s the 

i n t e r f e r e n c e c o l o r s as " l i g h t g r e y , s t e e l g r e y , brown". 

The c o l o r s n o t e d were b l u i s h v i o l e t and y e l l o w i s h g r e e n, 

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

A c r y s t a l of t h e m i n e r a l was s e l e c t e d and two 

s m a l l c l e a n f r agments broken o f f under the b i n o c u l a r s . The 

s p e c i f i c g r a v i t y of the fragments was found t o be 5.85, 

w h i c h i s the v a l u e g i v e n by Dana f o r pure p y r a r g y r i t e . 

One edge of the c r y s t a l was p o l i s h e d f l a t on the 

p o l i s h i n g l a p , the c r y s t a l was mounted, i n p l a s t i c i n e 

and examined w i t h c r o s s e d n i c o l s . The i n t e r f e r e n c e c o l o r s 

mentioned above ( v i o l e t ancl green) were n o t e d . Hence i t i s 

r e a s o n a b l e t o suppose t h a t the m i n e r a l i n the s e c t i o n s 

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

of 0-= 5.85 

The shape of the c r y s t a l s was a p p r o x i m a t e l y t h u s : 

The c r y s t a l s a r e sometimes s t r i a t e d and t w i n n e d . In c o n t r a s t 

w i t h the s t e p h a n i t e ( d e s c r i b e d l a t e r ) t h e c r y s t a l s a r e 

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

s t e p h a n i t e • 
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S t e p h a n i t e 
• — -• r* I T 1 !• mi • 

The s p e c i f i c g r a v i t y of c l e a n fragments of t h i s min­

e r a l was d e termined as 6.28. T h i s i s the v a l u e g i v e n by 

Dana f o r pure s t e p h a n i t e . *he c r y s t a l s a r e f l a t and pseudo-

h e x a g o n a l w i t h a n g u l a r s t i a t i o n s on t h e p r i s m f a a e s . ^ h e 

shape i s a p p r o x i m a t e l y t h u s : 

( a f t e r Dana) 

Li i c r o c h e m i c a 1 t e s t s on t h e m i n e r a l gave s i l v e r antimony, 

s u l p h u r , and a t r a c e of copper. The copper was p r o b a b l y due 

t o an a d h e r i n g p a r t i c l e of c h a l c o p y r i t e . The above evidence 

p o i n t s r a t h e r s t r o n g l y t o the presence pf s t e p h a n i t e but 

f o r p o s i t i v e i d e n t i f i c a t i o n an assay s h o u l d be u n d e r t a k e n . 

S i n c e no s t e p h a n i t e was d e t e c t e d In the p o l i s h e d 

s e c t i o n s and s i n c e abundant c r y s t a l s of what appear t o be 

s t e p h a n i t e are f o u n d a s s o c i a t e d w i t h t h e a r g e n t i t e and nat '.ve 

s i l v e r , i t i s t e n t a t i v e l y s u g g e s t e d t h a t f u r t h e r work w i l l 

show t h a t s t e p h a n i t e and not p y r a r g y r i t e i s a s s o c i a t e d "with 

the a r g e n t i t e and n a t i v e s i l v e r . 

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

A r g e n t i t e and Nst i v e S i l v e r 

T h i s m i n e r a l o c c u r s i n massive or d e n d r i t i c form 

i n c l o s e a s s o c i a t i o n -vith n a t i v e s i l v e r i n r a t h e r l o o s e l y 

a g g r e g a t e d v e i n m a t e r i a l . The m i n e r a l may w e l l be a c a n t h i t e 

but w i l l be r e f e r r e d t o as " a r g e n t i t e T ' f or c o n v e n i e n c e . 



Growing on top of a d e n d r i t i c specimen of a r g e n t i t e a r e 

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

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

i n amount• 

Wires of n a t i v e s i l v e r appear t o grow out of t h e 

a r g e n t i t e ; c l o s e i n s p e c t i o n , h o w e v e r , r e v e a l s t h a t t h e n a t i v e 

s i l v e r has c r y s t a l l i z e d on the s u r f a c e of the a r g e n t i t e . 

N a t i v e s i l v e r w i r e s are a l s o f o u n d growing on t h e s u r f a c e 

of s t e p h a n i t e c r y s t a l s • 

The a r g e n t i t e appears t o he molded around t h e c r y s t a l s 

of s t e p h a n i t e . When a c r y s t a l of the s t e p h a n i t e i s p r i e d out 

of t h e a r g e n t i t e a c a s t of the s t e p h a n i t e c r y s t a l i s l e f t . I t 

i s q u i t e p o s s i b l e t h a t t h e s t e p h a n i t e grew and r e p l a c e d the 

a r g e n t i t e but i t seems more r e a s o n a b l e t o suppose t h a t the 

a r g e n t i t e e n c l o s e d the s t e p h a n i t e . 

F l u o r i t e 

I n some of the specimens c a v i t i e s a r e f i l l e d w i t h 

c r y s t a l s of green t r a n s l u c e n t c r y s t a l s of f l u o r i t e w i t h 

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

i s moulded on the a r g e n t i t e and would appear t o be l a t e r . 

C a l c i t e 

C a l c i t e i s found g e n e r a l l y as a cute rhomboheral 

or t h i n t a b u l a r c r y s t a l s , or i n t h e massive form. C r y s t a l s 

of c a l c i t e o f t e n e n c l o s e w i r e s of n a t i v e s i l v e r , and t h i s f a c t 

c o u p l e d w i t h t h e o b s e r v a t i o n t h a t c a l c i t e i s found r e p l a c i n g 

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

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



ORDER G? DEPOSITION 

3 
H c E l n s t r y i n d e s c r i b i n g the a r e a s t a t e s "the 

m i n e r a l i z a t i o n i s of t h r e e d i s t i n c t g e n e r a t i o n s , t h e f i r s t two 

b e i n g c l o s e l y c onnected" and he p r e s e n t s f i e l d e vidence as 

w e l l as m i c r o s c o p i c o b s e r v a t i o n s t o bear out h i s c o n c l u s i o n s . 

A s t u d y of p o l i s h e d s e c t i o n s a l o n e of t h e ore d i d not y i e l d 

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

m i n e r a l i z a t i o n , a l t h o u g h t h e sequence of m i n e r a l i z a t i o n c o u l d 

be worked out. 

The f o l l o w i n g pages of drawings and p h otomicrographs 

have been a r r a n g e d , I n s o f a r as i t was p o s s i b l e , i n the 

o r d e r of c r y s t a l l i z a t i o n . F o r the most p a r t d i s c u s s i o n 

accompanies each i l l u s t r a t i o n . Thus, the o r d e r of d e p o s i t i o n 

as w e l l as the r e a s o n s f o r assuming such an order a r e 

p r e s e n t e d s i m u l t a n e o u s l y . F u r t h e r d i s c u s s i o n f o l l o w s the 

i l l u s t r a t e d pages. 



I n which l a t e q u a r t z r e p l a c e s e a r l y p y r i t e . 
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S e c t i o n No, 6 

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

smooth b o u n d a r i e s between the p y r i t e and the s p h a l e r i t e 

s u ggest c o n t e m p o r a n e i t y . 

S e c t i o n No. Z 

X 100 

Smooth b o u n d a r i e s between the a r s e n o p y r i t e and the 

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

r e p l a c e s the a r s e n o p y r i t e s e l e c t i v e l y . The a r s e n o p y r i t e i s 

common i n t h e w a l l r o c k but i s not found w i t h the mass i v e 

s u l p h i d e s i n t h e v e i n s . 
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S e c t i o n Bo. 1 

X 100 

P y r a r g y r i t e t r a n s e c t i n g the boundary between the 

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

n oted i n the s e c t i o n s . I t would appear t h a t the p y r a r g y r i t e 

f i n d s t h e t e t r a h e d r i t e much e a s i e r t o r e p l a c e than the 

g a l e n a , hence i t spreads w i d e l y t h r o u g h th e t e t r a h e d r i t e but 

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

p o s s i b l e t h a t t h e t e t r a h e d r i t e c o u l d be l a t e r t han the 

p y r a r g y r i t e but the above r e l a t i o n s h i p i s most e a s i l y 

e x p l a i n e d by assuming t h a t t h e p y r a r g y r i t e i s l a t e r . 
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S e c t i o n No. 0 

I n t e r s e c t i n g v e i n l e t of p y r a r g y r i t e t r a n s e c t e d "by 

l a t e q u a r t z . The q u a r t z r e p l a c e s t h e g r e e n i s h c h l o r i t i z e d 

w a l l r o c k . 
S e c t i o n Ho. 2 

P y r a r g y r i t e r e p l a c e s e a r l y q u a r t z . C a l c i t e r e p l a c e s 

the p y r a r g y r i t e . I n t h e hand specimens c a l c i t e e n c l o s e s "wires 

of n a t i v e s i l v e r , i t i s d e f i n i t e l y t h e l a s t m i n e r a l t o come i n . 



X 100 

PLATE HO. 1 

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

' b o u n d a r i e s . 
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X 110 

PLATE H0« 3 

P y r a r g y r i t e and t e t r a h e d r i t e r e p l a c i n g g a l e n a . 

The t e t r a h e d r i t e i s a s l i g h t l y p a l e r g r e y t h a n the p y r a r g y r i t e 

T h i s t h i n band of t e t r a h e d r i t e between the p y r a r g y r i t e and 

the g a l e n a i s q u i t e t y p i c a l of the s e c t i o n s . Tt appears as 

i f t h e p y r a r g y r i t e has r e p l a c e d t h e t e t r a h e d r i t e r i g h t up 

to t h e c o n t a c t w i t h the g a l e n a and, as i n t h e n o r t h e a s t 

quadrant, i t s e l f r e p l a c e s the g a l e n a , w i t h a tendency t o 

f o l l o w c r y s t a l l o g r a p h i o d i r e c t i o n s * Thus l o n g p o i n t e d p r o j e c ­

t i o n s i n t o t h e galena occur a t t h e c o n t a c t . 



1 ' 

X 110 

PLATE N0> 4 

Galena b e i n g r e p l a c e d by p y r a r g y r i t e a l o n g 

r y s t a l l o g r a p h i c d i r e c t i o n s . Note the t h i n s t r a i g h t band of 

y r a r g y r i t e r i g h t on the n o r t h e a s t - s o u t h w e s t c r o s s h a i r , 

or e x p l a n a t i o n see f o l l o w i n g page. 
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SKETCH TO ACCOMPANY PLATE NO. 4 

The o b l i q u e a n g l e of t h e p y r a r g y r i t e i n p l a t e number 
4 might be e x p l a i n e d i n t h e f o l l o w i n g manner. Assume the 
p y r a r g y r i t e was a s c e n d i n g a l o n g p l a n e s A-B and B-9. 
x-y-z r e p r e s e n t s t h e plane of t h e p o l i s h e d s e c t i o n . The 
p y r a r g y r i t e would make a t r a c e on t h e p l a n e of s e c t i o n i n g 
as shown by t h e r e d l i n e i n t h e lo w e r drawing. One l i m b 
of t h e o b l i q u e t r a c e of the p y r a r g y r i t e i s p a r a l l e l t o 
the hypotenuse of the t r i a n g u l a r p i t 1-m-n, and t h e o t h e r 
l i m b i s p a r a l l e l t o one of the s h o r t s i d e s of t h e t r i a n g u l a r 
p i t . T h e ' s i d e s of the t r i a n g u l a r p i t s a r e of course p a r a l l e l 
t o the edges of the p l a n e x - y - z . P l a n e s A-3 and 3&C r e p r e s e n t 
c r y s t a l l o g r a p h i c d i r e c t i o n s i n t h e g l e n a . 



I t 

A 110 

PLATE ; :o . 5 

T e t r a h e d r i t e ( w h i t e ) r e p l a c i n g q u a r t z f d a r k ) . Tt 

can be seen how the t e t r a h e d r i t e f o l l o w s a l o n g the g r a i n 

b o u n d a r i e s of the q u a r t z and t h e n spreads out. P y r a r g y r i t e 

(medium grey) has r e p l a c e d t h e t e t r a h e d r i t e , though t h i s p o i n t 

i s not b r o u g h t out i n the photograph. The p y r a r g y r i t e has 

r e p l a c e d the g a l e n a ( g r e y w i t h p i t s ) and s m a l l remnants of 

t h e galena can be seen i n the p y r a r g y r i t e . 
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X 300 

PLATE NO. 6 

O h a l c o p y r i t e ( w h i t e ) i n s p h a l e r i t e . I t i s u n u s u a l to 

f i n d o h a l o o p y r i t e i n the s p h a l e r i t e i n t h e H i g h l a n d B e l l 

s e c t i o n s . I t i s v e r y n o t i c e a b l e t h a t the c h a l c o p y r i t e i s found 

almost e n t i r e l y w i t h t h e p y r a r g y r i t e or l e s s f r e q u e n t l y w i t h 

the t e t r a h e d r i t e . The photograph was t a k e n on s e c t i o n 

number 5 i n which no " o y r a r g y r i t e or t e t r a h e d r i t e o c c u r r e d . 

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

p y r a r g y r i t e s e l e c t i v e l y . 
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Bggjgl O? DEPOSITION ( oont.) 

E a r l y q u a r t z i s found f o r the most p a r t i n the w a l l 

r o c k a l o n g with, p y r i t e and s p h a l e r i t e . T h i s e a r l y q u a r t z 

m i n e r a l i z a t i o n i s i n p l a c e s w e l l c r y s t a l l i s e d and l a t e r 

q u a r t z may be seen s u r r o u n d i n g t h e e a r l y c r y s t a l s . As shown 

i n s e c t i o n number 0 (page 13) l a t e r q u a r t z c u t s p y r a r g y r i t e . 

•Vhether t h i s q u a r t z which c u t s t h e p y r a r g y r i t e i s t h e same 

age as t h a t w h ich surrounds the e a r l y q u a r t z c r y s t a l s i n the 

w a l l r o c k , or whether i t i s a s t i l l l a t e r " t h i r d g e n e r a t i o n " 

of q u a r t s c o u l d not be a s c e r t a i n e d . W e l l c r y s t a l l i z e d p y r i t e 

accompanies b o t h the e a r l y and t h e l a t e q u a r t z m i n e r a l i z a t i o n , 

and l a t e q u a r t z r e p l a c e s the e a r l y p y r i t e . 

A r s e n o p y r i t e i s found almost e n t i r e l y i n t h e w a l l r o c k 

and accompanies the e a r l y q u a r t z and p y r i t e . S i n c e i t e x h i b i t s 

smooth b o u n d a r i e s w i t h these two m i n e r a l s i t I s assumed 

to be contemporaneous w i t h them. 

S p h a l e r i t e e x h i b i t s smooth b o u n d a r i e s w i t h t h e 

e a r l y q u a r t s , p y r i t e and a r s e n o p y r i t e . I t i s r e p l a c e d by 

g a l e n a and hence may be p l a c e ^ i n the e a r l y age group. 

The r e l a t i o n s h i p s between the p y r a r g y r i t e , t e t r a ­

h e d r i t e and g a l e n a a r e a l i t t l e more d i f f i c u l t t o a s c e r t a i n . 

P r o b a b l y t h e most i m p o r t a n t p o i n t i n t h i s r e g a r d I s t h a t 

remnants of g a l e n a i n t e t r a h e d r i t e a r e common a t t h e c o n t a c t 

between t h e s e two m i n e r a l s , whereas remnants of t e t r a h e d r i t e 

i n galena a r e seldom fo u n d . S i m i l a r l y remnants of t e t r a h e d r i t e 

i n p y r a r g y r i t e are more p l e n t i f u l than what c o u l d be c o n s i d e r e d 

remnants of p y r a r g y r i t e i n t e t r a h e d r i t e . I n some of the 
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v e i n l e t s of t e t r a h e d r i t e i n g a l e n a the p y r a r g y r i t e appears 

t o r e p l a c e the t e t r a h e d r i t e from, the c e n t r e outwards t o 

w i t h i n a s k i n s u r f a c e of the c o n t a c t w i t h t h e g a l e n a . Such 

a t h i n s k i n c o u l d he produced i f the t e t r a h e d r i t e came i n 

a f t e r the g a l e n a and p y r a r g y r i t e had s o l i d i f i e d . However 

P l a t e Ho. 5 i l l u s t r a t e s t h e f a c t t h a t the p y r a r g y r i t e I s 

l a t e r t h a n the g a l e n a , so such a c o n d i t i o n c o u l d not o c c u r . 

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

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

were d e a l t w i t h under "megascopic e x a m i n a t i o n of the o r e " • 

The p o s i t i o n of the c h a l c o p y r i t e i s d o u b t f u l . S i n c e c r y s t a l s 

of i t a r e f o u n d on t h e s u r f a c e of t h e a r g e n t i t e i t seems 

l o g i c a l t o assume i t i s l a t e r t h a n the a r g e n t i t e ; hut whether 

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

or i s contemporaneous w i t h them i s s t i l l a q u e s t i o n . Assuming 

the n a t i v e s i l v e r t o he the l a s t m e t a l l i c m i n e r a l t o c r y s t ­

a l l i z e , you would expect t o f i n d i t d e p o s i t e d on t o o of the 

s t e p h a n i t e and a r g e n t i t e , which i s Indeed the c a s e . 

The o r d e r of c r y s t a l l i s a t i o n may be r e p r e s e n t e d by 

the f o l l o w i n g diagram. 
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Quarts 
P y r i t e 

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

S p h a l e r i t e 

Galena 

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

P y r a r g y r i t e 

S t e p h a n i t e 

A r g e n t i t e 

G h a l o o p y r i t e 

D a t i v e S i l v e r 

F l u o r i t e 
0 a l o i t e 

P3IHABY AND SaOOBPARY. I J I E U L S 

There i s no r e a s o n f o r c o n s i d e r i n g a l l of the 

m i n e r a l s up t o and i n c l u d i n g t h e t e t r a h e d r i t e o t h e r than 
10 

p r i m a r y . Warren i n d i s c u s s i n g the p y r a r g y r i t e a t the 

H i g h l a n d B e l l U i n e p o i n t s out t h a t t h e b o u n d a r i e s between 

the p y r a r g y r i t e and t h e m i n e r a l s assumed t o be p r i m a r y a r e 

m u t u a l l y rounded and t h a t no secondary copper m i n e r a l s , 

u n l e s s the c h a l c o p y r i t e and t e t r a h e d r i t e be c o n s i d e r e d such, 

a r e a s s o c i a t e d w i t h t h e a r g e n t i t e . "The ruby s i l v e r o c c u r s 

i n s h o o t s w h i c h do not and have not reached the s u r f a c e ; 

t h a t i s the p y r a r g y r i t e has p l a y e d out not o n l y i n depth, 

but a l s o i n e l e v a t i o n . " T h i s l a s t f i e l d o b s e r v a t i o n i s 

c e r t a i n l y s t r o n g l y s u g g e s t i v e of a p r i m a r y o r i g i n f o r t h e 
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ruby s i l v e r . 

By t h e same t o k e n t h e o t h e r l a t e r m e t a l l i c m i n e r a l s 

would appear t o be p r i m a r y . The copper m i n e r a l s t h a t are 

o f t e n supergene, such as c h a l c o c i t e , b o r n i t e and c o v e l l i t e 

a r e n o t a b l y a b s e n t . The p a r a g e n e s i s of the s i l v e r m i n e r a l s 

i s s t r o n g l y s u g g e s t i v e of hypogene s o l u t i o n s . 

P y r a r g y r i t e 

S t e p h a n i t e 

A r g e n t i t e 

.Native S i l v e r 

S u l p h u r 

17.8 f 

16.3 

IE.9 

Antimony 

£ £. 3 /o 

15.£ 

S i l v e r 
RQ m OCi 

68.5 

87.1 

100.0 

The i n f e r e n c e i s t h a t as time went on t h e s o l u t i o n s 

became p o o r e r i n s u l p h u r and antimony and r i c h e r i n s i l v e r , 

the n a t i v e s i l v e r b e i n g the end p r o d u c t . 

However i t i s q u i t e p o s s i b l e t h a t t h e n a t i v e s i l v e r 

may be a p r o d u c t of the e a s i l y a l t e r a b l e a r g e n t i t e , though 

the b u l k of the evidence would suggest a p r i m a r y o r i g i n . 

ORIGIN OP TH2 CHE 

The o b v i o u s source of the ore appears t o be the 

B e a v e r d e l l b a t h o l i t h . D u r i n g i t s i n t r u s i o n and c o o l i n g 

f r a c t u r e s p r o b a b l y formed i n t h e i n t r u d e d W e s t k e t t l e b a t h o l i t h , 

and d i s a p p e a r e d i n t h e o v e r l y i n g W a l l a c e f o r m a t i o n . fhe o r e -

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

the r i c h e r s i l v e r m i n e r a l s a t t h e h i g h e r l e v e l s . 
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