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I n t r o d u c t i o n 

This report has been prepared from a microscopic 
s t u d y i o f polTehed s e c t i o n s of ores from the B e a v e r d e l l Mining 
Gamp* The work was conducted i n the l a b o r a t o r i e s of the 
Department of Geology of the U n i v e r s i t y of B r i t i s h Columbia. 

The w r i t e r wishes to express h i s a p p r e c i a t i o n to 
vDr. H# V. Warren, under whose d i r e c t i o n t h i s work has been 
c a r r i e d out, f o r many ideas and suggestions and much valuable 
a s s i s t a n c e i n the examination of s e c t i o n s * The w r i t e r i s 
a l s o indebted to Mr» J . Donnan and Mr* R. M . Thompson f o r 
a s s i s t a n c e i n the p r e p a r a t i o n of the s e c t i o n s * 

The Mining Camp 

The B e a v e r d e l l Mining Camp l i e s i n the v a l l e y of the 
West K e t t l e River about t h i r t y m i l e s north of the American 
Boundary. The camp i s served by the K e t t l e V a l l e y R a i l r o a d 
with a haul of more than 200 m i l e s from Vancouver and about 
a hundred from T r a i l . 

The Highland B e l l Mine i s the o n l y important 
producing mine at present. Most of the other p r o p e r t i e s are 
closed down or are being operated by the Highland B e l l Com
pany. 
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General Geology 

The geology of the d i s t r i c t has been described by 
1 

Leopold Reinecke. The o l d e s t rocks i n the r e g i o n are the 
members of the Wallace Group. These are f a u l t e d , but l i t t l e -
f o l d e d sediments of T r i a s s i c and J u r a s s i c age. The group 
c o n s i s t s of c o a r s e l y c r y s t a l l i n e limestone and f i n e - g r a i n e d 
h o r n f e l s a t the base with o v e r l y i n g metamorphosed t u f f s and 
a n d e s i t i c flows and coarse-grained b a s i c i n t r u s i v e s i l l s and 
dykes. 

The rocjcs of the Wallace Group have been intruded 
by the q u a r t z - d i o r i t e of the Westkettle b a t h o l i t h - cor
r e l a t e d by Reinecke w i t h the J u r a s s i c phases of the Okanagan 
composite b a t h o l i t h . The b a t h o l i t h covers an area of 200 
square m i l e s . The rock i s , l o c a l l y , r a t h e r g n e i s s i c and has 
been severely metamorphosed along c e r t a i n shear zones, w i t h 
the development of s e r i c i t e , e p i d o t e , and c h l o r i t e . The 
b a t h o l i t h i s extremely i r r e g u l a r i n o u t l i n e , the i n t r u s i o n 
being probably by stoping and a s s i m i l a t i o n . The b a t h o l i t h 
has been cut by l a t e r block f a u l t s . 

The Westkettle b a t h o l i t h has been cut by the 
B e a v e r d e l l quartz-monzonite stock. The stock i s about two 
m i l e s i n diameter i n the valley-bottom near the Camp. The 

1. Reinecke, L., Ore Deposits of the B e a v e r d e l l Map-Area, 
Canada G e o l o g i c a l Survey, Mem. 79, No. 65, G e o l . S e r i e s , 
1915. 
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2 
stock i s considered by Reinecke to be of Eocene age. McKinstry 
b e l i e v e s i t to be a d i f f e r e n t i a t e of the same p a r e n t a l magma 
as the Westkettle b a t h o l i t h . The ore-bearing veins occur as 
a halo about the B e a v e r d e l l stock and are undoubtedly 
g e n e t i c a l l y r e l a t e d to i t . 

Ore Deposits 

Veins 

The veins occur i n the Westkettle b a t h o l i t h and 
s t r i k e i n a general east-west d i r e c t i o n . Most of them d i p to 
the south but a few dip v e r t i c a l l y or to the n o r t h . Although 
the veins may vary from a few inches to e i g h t f e e t i n width, 
the ore str e a k s are r a r e l y more than a fo o t wide. In places 
the v e i n becomes a shear zone w i t h a number of p a r a l l e l ore-
s t r e a k s . Although targe vugs and comb s t r u c t u r e occur, they 
are r a r e , whereas small vugsi are q u i t e common and are p a r t l y 
f i l l e d w i t h n a t i v e s i l v e r , c h a r c o p y r i t e , p y r a r g y r i t e and 
other l a t e m i n e r a l s . The v e i n - f i l l i n g c o n s i s t s of 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 , 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 mall q u a n t i t i e s of other m e t a l l i c m i n e r a l s , 
c a l c i t e and f l u o r i t e . 

The v e i n s have been cut by l a t e f a u l t s o f , commonly, 
s m a l l displacement. The productive p a r t s of the vei n s are 

2. 
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r e s t r i c t e d to the Westkettle b a t h o l i t h - the veins becoming 
Unproductive i n the Wallace Group. As the B e a v e r d e l l batho-
l i t h e i s approached the v e i n s increase i n base metal (lead and 
z i n c ) content ^and decrease very markedly i n s i l v e r . 

M i n e r a l s 

The f o l l o w i n g m e t a l l i c minerals have been 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 of the ore - 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 , stephanite, 
c h a l c o p y r 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 . Worthy of note 
a r e : 
S p h a l e r i t e - The s p h a l e r i t e i s dark i n c o l o r i n d i c a t i n g a 

high ir o n - c o n t e n t . C h a l c o p y r i t e i s found 
v e i n i n g and r e p l a c i n g s p h a l e r i t e . In s e c t i o n 3 
cbalcopyrite occurred throughout the s p h a l e r i t e 
i n rods and dots which suggested e x s o l u t i o n . 
At one p l a c e , however, the s p h a l e r i t e was cut 
by an i r r e g u l a r v e i n l e t of c h a l c o p y r i t e which 
had been o f f s e t by l a t e r adjustment of the 
s t r a i n e d c r y s t a l along cleavage planes* For 
t h i s reason, the s e r i e s of rods and dots i s 
thought to be formed by s l i c i n g up of ribbons 
of c a l c o p y r i t e v e i n i n g and r e p l a c i n g the 
s p h a l e r i t e along cleavage p l a n e s . Figure 1 
i l l u s t r a t e s t h i s p o i n t . 

Galena - Galena occurs v e i n i n g and r e p l a c i n g s p h a l e r i t e 
and other e a r l y minerals and has, i n t u r n , been 
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veined and replaced by the l a t e r m inerals* The 
cubic cleavage planes of the galena have been 
warped due to s t r e s s and thus confirm the s t r a i n 
ed c o n d i t i o n of the c r y s t a l s p o s t u l a t e d i n the 
preceding paragraph* 

T e t r a h e d r i t e - This mineral occurs e x t e n s i v e l y throughout the 
specimens - but p a r t i c u l a r l y those r i c h i n 
galena and s p h a l e r i t e . The grey-copper veins 
and r e p l a c e s s p h a l e r i t e to a l i m i t e d e xtent. 
In contact w i t h galena, however, i t gives 
evidence of extensive replacement of that min
e r a l . Although the g a l e n a - t e t r a h e d r i t e r e l a t i o n s 
tend to be somewhat obscure, the preponderance 
of evidence le^ds t o the c o n c l u s i o n that the 
t e t r a h e d r i t e i s l a t e r than the galena. 

P y r a r g y r i t e - This i s the common r n b y - s i l v e r m i n e r a l of the 
d e p o s i t s and the only one i d e n t i f i e d i n the 
accompanying s e c t i o n s . P o l i s h e d s e c t i o n s of the 
mineral have a d i s t i n c t i v e b l u i s h c a s t . The 
etch r e a c t i o n s and microchemical t e s t s con
firmed as f a r as i t i s reasonably p o s s i b l e that 
the r u b y - s i l v e r of the accompanying s e c t i o n s i s 
p y r a r g y r i t e r a t h e r than any other r u b y - s i l v e r . 
The p y r a r g y r i t e r e p l a c e s t e t r a h e d r i t e and, to 
a l e s s e r extent, the galena. P y r a r g y r i t e a l s o 
occurs p a r t l y f i l l i n g s m a l l vugs, (see specimen 
4) 
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Stephanite ( B r i t t l e S i l v e r ) -
T h i s mineral was observed i n only one s e c t i o n -
No. 4. The mineral was i d e n t i f i e d on the b a s i s 
of microchemical t e s t s , etch r e a c t i o n s , and 
p o l a r i z a t i o n c o l o r s . I t d i d not occur i n 
contact w i t h many minerals so that i t s p r e c i s e 
r e l a t i o n to the other minerals could not be 
obtained* Green f l u o r i t e seemed t o be growing 
around what appeared to be a euhedral c r y s t a l 
of s t e p h a n i t e . The stephanite was e x t e n s i v e l y 
replaced by native s i l v e r . 

A r g e n t i t e - A r g e n t i t e was not common i n the se c t i o n s 
examined. In one s e c t i o n i t was observed to 
be r e p l a c i n g s p h a l e r i t e and being replaced by 
c h a l c o p y r i t e • 

C h a l c o p y r i t e - Ch a l c o p y r i t e i s not abundant. I t occurs i n 
most gra i n s of s p h a l e r i t e but r a r e l y elsewhere. 
In s e c t i o n 4, however, i t occurs r e p l a c i n g 
p y r a r g y r i t e and i s , i n t u r n , replaced by n a t i v e 
s i l v e r . 

Native S i l v e r - Jl&tlwa s i l v e r occurs e x t e n s i v e l y as *wire 
a i l v e r " i n the hand specimen and as a r e p l a c e 
ment of 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 , 
or chaJtcopyrite (also a r g e n t i t e ) i n p o l i s h e d 
s e c t i o n . 



7 

The gangue minerals are quartz, c a l c i t e , and 
f l u o r i t e . The quartz, according to McKinstry, occurs i n three 
generations. The s e c t i o n s s t u d i e d , however, were not very 
s a t i s f a c t o r y f o r the determination of the generations of 
quartz, so t h i s could not be confirmed. Botk c a l c i t e and 
f l u o r i t e are rare i n the s e c t i o n s (most of the c a l c i t e was 
d i s s o l v e d out during the e t c h - t e s t s ) . 
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S e c t i o n 3. 
Ribbons and dots of chalco
p y r i t e i n s p h a l e r i t e * 
S l i c e d v e i n l e t 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 * 

F i g . 1 

Section 1. 
Galena v e i n i n g s p h a l e r i t e . 

F i g . 2 

S e c t i o n 2. 
Native s i l v e r r e p l a c i n g t e t r a 
h e d r i t e , showing the complex 
type of replacement t y p i c a l 
of n a t i v e s i l v e r . 

F i g . S 
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F i g . 6 

S e c t i o n 4. 
Native s i l v e r r e p l a c i n g both 
p y r a r g y r i t e and c h a l c o p y r i t e . 

S e c t i o n 1. 
T y p i c a l p y r a r g y r i t e - t e t r a h e d r i t e -
galena r a l t i o n s . This i s 
i n t e r p r e t e d as replacement of 
t e t r a h e d r i t e by p y r a r g y r i t e i n 
preference to galena. 

S e c t i o n 3. 
S p h a l e r i t e r e p l a c e d by a r g e n t i t e 
and the l a t t e r replaced by 
c h a l c o p y r i t e . 



10 

Paragenesis 

M o K i n s t r y f s p o s t u l a t l o n of three generations of 
m i n e r a l i z a t i o n - based on a thorough f i e l d study of the v e i n s , 
i n c o n j u n c t i o n with an examination of p o l i s h e d s e c t i o n s , 
s t i l l stands. The l i m i t e d work of the w r i t e r tends to confirm 
M c K i n s t r y f s work on a l l e s s e n t i a l p o i n t s . A l i t t l e more data, 
however, tends to warrant the change of a few d e t a i l s . 

C h a l c o p y r i t e appears, according to the evidence at hand, 
to be l a t e r than a l l of the m e t a l l i c m i nerals except n a t i v e 
s i l v e r . 

Stephanite i s not mentioned byMcKinstry. There appears 
to be, however, l i t t l e reason to doubt i t s presence. I t s 
p e r i o d of d e p o s i t i o n , r e l a t i v e to the other m i n e r a l s , i s un
c e r t a i n but i t i s probably a l a t e mineral?* 

The galena, t e t r a h e d r i t e , pyrargyrltfe r e l a t i o n s are 
extremely d i f f i c u l t to prove, but the preponderance of 
evidence p o i n t s to t h e i r d e p o s i t i o n i n that order. 

There appears to be l i t t l e doubt that the galena i s 
l a t e r than the s p h a l e r i t e . 
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The paragenesis of the d e p o s i t s may be represented 
by the f o l l o w i n g diagram: 

Quartz 
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 
Stephani te 
A r g e n t i t e 
C h a l c o p y r i t e 
Native S i l v e r 
F l u o r i t e 
C a l c i t e 

? 

? 

Hypogene and Supergene Considerations 

The d i s c u s s i o n has long raged as to whether s i l v e r 
ores, p a r t i c u l a r l y those r i c h i n r u b y - s i l v e r , are hypogene 
or supergene. At B e a v e r d e l l a few pieces of evidence suggest 
a hypogene o r i g i n f o r the main s i l v e r m i n e r a l i z a t i o n . 

1. F i e l d observations at B e a v e r d e l l have shown that 
the zone of supergene a l t e r a t i o n i s very shallow-
sulphides are encountered w i t h i n ten f e e t of the 
surface and the water t a b l e w i t h i n f i f t y f e e t . 
I f the c u r r e n t l y accepted idea of supergene 
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sulphides being deposited at or near the water 
t a b l e i s v a l i d , the ruby s i l v e r s which occur 
between 100 and 600 f e e t below the surface can
not be of supergene o r i g i n . 

2. I f the c h a l c o p y r i t e i s hypogene, a l l the other 
minerals except, p o s s i b l y , n a t i v e s i l v e r must 
a l s o be hypogene* Supergene c h a l c o p y r i t e has 
been reported i n other mines (e*g., Copper 
Mountain) but i n those cases i t i s a s s o c i a t e d 
with other secondary copper min e r a l s such as 
c h a l c o e i t e , c o v e l l i t e , e t c . At B e a v e r d e l l there 
are no other eopper minerals which might be 
secondary. I t i s l o g i c a l , t h e r e f o r e , to conclude 
that the c h a l c o p y r i t e i s primary or hypogene 
and a l l the m e t a l l i c minerals (except n a t i v e 
s i l v e r ) must, li k e w i s e , b e hypogene. Whether the 
n a t i v e s i l v e r i s hypogene or supergene i s an open 
question. 

Conclusions 

There seems to be l i t t l e doubt that the main miner
a l i z a t i o n i n the Beaverdell camp i s primary or hypogene and 
the deposit w i l l conform, as a general r u l e , with other 
epithermal bonanza s i l v e r d e p o s i t s . 

More than one s i l v e r s u l f o - s & l t ocaurs i n the ores 
(two have been proved by the author - and i t i s c u r r e n t l y 
r e p o r t e d that there i s at l e a s t one more.) In the design of 



a method of co n c e n t r a t i o n , t h e r e f o r e , t h i s must be taken 
i n t o c o n s i d e r a t i o n and p r o v i s i o n made to recover i n the 

a l l 
c o n c e n t r a t e s / s i l v e r s u l f o - s a l t s - not j u s t p y r a r g y r i t e . 
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