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INTRODUCTION 

The B e a v e r d e l l s i l v e r - l e a d - z i n c ( g o l d ) m i n e , n e a r t h e town o f 
B e a v e r d e l l , i s s i t u a t e d i n t h e W e s t k e t t l e R i v e r v a l l e y i n 
s o u t h - c e n t r a l B.C. I t i s a c c e s s i b l e by H i g h w a y 33 and i s l o c a t e d 96 
km. s o u t h o f K e l o w n a and 48 km. n o r t h o f Rock C r e e k . The mine a r e a i s 
c e n t e r e d a p p r o x i m a t i v e l y 1.6 km. e a s t o f t h e v i l l a g e o f B e a v e r d e l l , on 
the west s l o p e o f W a l l a c e M o u n t a i n . P r o s p e c t i n g s t a r t e d i n 1889. 
P r o d u c t i o n o f s i l v e r was i n t e r m i t t e n t b e t w e e n 1900 and 1913 and 
c o n t i n u o u s s i n c e 1913 when t h e K e t t l e V a l l e y R a i l w a y r e a c h e d 
B e a v e r d e l l . The 50 t o n - p e r - d a y m i l was c o n s t r u c t e d i n 1950 and 
expanded t o 108 t o n n e s p e r day i n 1954. T e c k C o r p o r a t i o n a c q u i r e d t h e 
mine i n 1970. 

REGIONAL GEOLOGY 

The r e g i o n a l g e o l o g y has b een d e s c r i b e d by R e i n e c k e ( 1 9 1 5 ) as 
f o l l o w s : 

Rocks o f t h e W a l l a c e Group a r e t h e o l d e s t i n t h e d i s t r i c t 
( M e s o z o i c ) . They c o n s i s t , f r o m o l d e s t t o y o u n g e s t , o f w h i t e t o g r e y , 
coarse g r a i n e d c r y s t a l l i n e l i m e s t o n e s , f i n e g r a i n e 4 g r e y h o r n f e l s , 
banded h o r n b l e n d e a n d e s i t e t u f f s , a u g i t e a n d e s i t e l a v a s and some 
b a s i c , c o a r s e g r a i n e d i n t r u s i v e s w h i c h c o n s i s t o f p y r o x e n i t e , 
h o r n b l e n d i t e , h a r z b u r g i t e and o l i v i n e g a b b r o and o c c u r as d y k e 
sheets and i r r e g u l a r b o d i e s . The s e d i m e n t s and t u f f s a r e c u t by t h e 
a n d e s i t e d y k e s w h i c h i n t u r n a r e i n t r u d e d by a d u l l g r e e n h o r n b l e n d e 
d i o r i t e p o r p h y r y . A n d e s i t e s and t u f f s c o n s t i t u t e a b o u t 8 0 % o f t h e 
group. The w h o l e g r o u p has b e e n m e t a m o r p h o s e d 

The W a l l a c e G r o u p i s i n t r u d e d by t h e 

They a r e g r a n i t i c a p l i t e s f o u n d n e a r 
edge of t h e b a t h o l i t h , q u a r t z l a t i t e p o r p h y r i e s c u t t i n g t h e 
b a t h o l i t h b u t o l d e r t h a n t h e B e a v e r d e l l b a t h o l i t h 

{and h o r n b l e n d e a n d e s i t e p o r p h y r i e s b o t h o f 

I t i s p i n k i s h w h i t e , medium t o 
coarse g r a i n e d , u n f o l i a t e d UnlT c o m p o s e d o f p o r p h y r i t i c o r t h o c l a s e , 
o l i g o c l a s e , q u a r t z and b i o t i t e . H o r n b l e n d e i s a b s e n t . A few d y k e s o f 
quartz l a t i t e p o r p h y r y r a d i a t e f r o m t h e m a i n mass. 

The C u r r y Creek F o r m a t i o n ( O l i g o c e n e ) c o n s i s t s o f 60 m. o f 
e x t r e m e l y f i n e g r a i n e d , d e n s e , w h i t e t u f f o v e r l y i n g a b o u t 760 m. o f 
c o n g l o m e r a t e w i t h o c c a s i o n a l b e d s o f a r k o s i c s a n d s t o n e s . The 
c o n g l o m e r a t e c o n s i s t s >~ r o u n d e d p e b b l e s o f W e s t k e t t l e q u a r t z 
d i o r i t e ; d i o r i t e , a n d e s i t e , t u f f s and s e d i m e n t s o f t h e W a l l a c e 
Formation and o c c a s i o n a l l y o f B e a v e r d e l l q u a r t z m o n z o n i t e . T h e 
g r a n i t i c p e b b l e s a r e w e l l r o u n d e d and v a r y i n s i z e f r o m c o a r s e 
g r a i n e d s a n d t o b o u l d e r s 1 m. i n d i a m e t e r . C o n g l o m e r a t e u s u a l l y 
occurs i n b e d s 3 t o 17 m. t h i c k and t u f f s o c c u r i n b e d s r a r e l y o v e r 
3 cm. t h i c k . I n c e r t a i n p l a c e s t h e f o r m a t i o n r e s t s upon b r e c c i a s 
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INTRODUCTION 

The B e a v e r d e l l s i 1 v e r - l e a d - z i n c ( g o l d ) m i n e , n e a r t h e town o f 
B e a v e r d e l l , i s s i t u a t e d i n t h e W e s t k e t t l e R i v e r v a l l e y i n 
s o u t h - c e n t r a l B.C. I t i s a c c e s s i b l e by H i g h w a y 33 and i s l o c a t e d 96 
km. s o u t h o f K e l o w n a and 48 km. n o r t h o f Rock C r e e k . The mine a r e a i s 
c e n t e r e d a p p r o x i m a t i v e l y 1.6 km. e a s t o f t h e v i l l a g e o f B e a v e r d e l l , on 
the west s l o p e o f W a l l a c e M o u n t a i n . P r o s p e c t i n g s t a r t e d i n 1889. 
P r o d u c t i o n o f s i l v e r was i n t e r m i t t e n t b e t w e e n 1900 and 1913 and 
c o n t i n u o u s s i n c e 1913 when t h e K e t t l e V a l l e y R a i l w a y r e a c h e d 
B e a v e r d e l l . The 50 t o n - p e r - d a y m i l was c o n s t r u c t e d i n 1950 and 
expanded t o 108 t o n n e s p e r day i n 1 9 5 4 . T e c k C o r p o r a t i o n a c q u i r e d t h e 
mine i n 19 70. 

REGIONAL GEOLOGY 

The r e g i o n a l g e o l o g y has b een d e s c r i b e d by R e i n e c k e ( 1 9 1 5 ) as 
f o l l o w s : 

Rocks of t h e W a l l a c e G r o u p a r e t h e o l d e s t i n t h e d i s t r i c t 
( M e s o z o i c ) . They c o n s i s t , f r o m o l d e s t t o y o u n g e s t , o f w h i t e t o g r e y , 
coarse g r a i n e d c r y s t a l l i n e l i m e s t o n e s , f i n e g r a i n e o j g r e y h o r n f e l s , 
banded h o r n b l e n d e a n d e s i t e t u f f s , a u g i t e a n d e s i t e l a v a s and some 
b a s i c , c o a r s e g r a i n e d i n t r u s i v e s w h i c h c o n s i s t o f p y r o x e n i t e , 
h o r n b l e n d i t e , h a r z b u r g i t e and o l i v i n e g a b b r o and o c c u r as d y k e 
sheets and i r r e g u l a r b o d i e s . The s e d i m e n t s and t u f f s a r e c u t by t h e 
a n d e s i t e d y k e s w h i c h i n t u r n a r e i n t r u d e d by a d u l l g r e e n h o r n b l e n d e 
d i o r i t e p o r p h y r y . A n d e s i t e s and t u f f s c o n s t i t u t e a b o u t 8 0 % o f t h e 
group. The w h o l e g r o u p has b een m e t a m o r p h o s e d .  

The W a l l a c e G r o u p i s i n t r u d e d by t h e W e s t k e t t l e B a t h o l i t h , 
composed o f q u a r t z d i o r i t e ( J u r a s s i c ) , w h i c h u n d e r l i e s a w i d e a r e a 
along t h e W e s t k e t t l e r i v e r . The q u a r t z d i o r i t e i s e q u i g r a n u l a r , 
medium g r a i n e d and c o n t a i n s f e l d s p a r , q u a r t z , b i o t i t e and 
h o r n b l e n d e . 

Four v a r i e t i e s o f d y k e s o c c u r a r o u n d t h e b a t h o l i t h and a r e 
e v i d e n t l y r e l a t e d t o i t . They a r e g r a n i t i c a p l i t e s f o u n d n e a r t h e 
edge of t h e b a t h o l i t h , q u a r t z l a t i t e p o r p h y r i e s c u t t i n g t h e 
b a t h o l i t h b u t o l d e r t h a n t h e B e a v e r d e l l b a t h o l i t h , q u a r t z m o n z o n i t e 
p o r p h y r i e s and h o r n b l e n d e a n d e s i t e p o r p h y r i e s b o t h o f w h i c h c u t t h e 
W e s t k e t t l e b a t h o l i t h . I t i s i t s e l f i n t r u d e d by t h e B e a v e r d e l l S t o c k 
of q u a r t z - m o n z o n i t e o f E o c e n e a g e . I t i s p i n k i s h w h i t e , medium t o 
coarse g r a i n e d , u n f o l i a t e d and c o m p o s e d o f p o r p h y r i t i c o r t h o c l a s e , 
o l i g o c l a s e , q u a r t z and b i o t i t e . H o r n b l e n d e i s a b s e n t . A few d y k e s o f 
quartz l a t i t e p o r p h y r y r a d i a t e f r o m t h e m a i n mass. 

The C u r r y C r e e k F o r m a t i o n ( O l i g o c e n e ) c o n s i s t s o f 60 m. o f 
e x t r e m e l y f i n e g r a i n e d , d e n s e , w h i t e t u f f o v e r l y i n g a b o u t 760 m. o f 
c o n g l o m e r a t e w i t h o c c a s i o n a l b e d s o f a r k o s i c s a n d s t o n e s . The 
c o n g l o m e r a t e c o n s i s t s >' r o u n d e d p e b b l e s o f W e s t k e t t l e q u a r t z 
d i o r i t e ; d i o r i t e , a n d e s i t e , t u f f s a n d s e d i m e n t s o f t h e W a l l a c e 
Formation and o c c a s i o n a l l y o f B e a v e r d e l l q u a r t z m o n z o n i t e . T h e 
g r a n i t i c p e b b l e s a r e w e l l r o u n d e d and v a r y i n s i z e f r o m c o a r s e 
g r a i n e d s a n d t o b o u l d e r s 1 m. i n d i a m e t e r . C o n g l o m e r a t e u s u a l l y 
occurs i n b e ds 3 t o 17 m. t h i c k and t u f f s o c c u r i n b e ds r a r e l y o v e r 
3 cm. t h i c k . I n c e r t a i n p l a c e s t h e f o r m a t i o n r e s t s upon b r e c c i a s 
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made.up of a n g u l a r f r a g m e n t s o f t h e u n d e r l y i n g W a l l a c e F o r m a t i o n 
which i s i n t e r p r e t e d t o be t a l u s . F r a g m e n t s a r e o f a l l s i z e s up t o 5 
cm. a c r o s s , p a c k e d t o g e t h e r i n a g r o u n d m a s s o f f i n e r m a t e r i a l o f t h e 
same k i n d . 

The y o u n g e s t r o c k s a r e a s e r i e s o f l a v a s o f t h e N i p p l e M o u n t a i n 
Formation, p r o b a b l y o f M i o c e n e a g e , w h i c h o v e r l i e u n c o m f o r m a b 1 y t h e 
Curry C r e e k and o t h e r f o r m a t i o n s . They c o n s i s t o f s i x m a i n t y p e s : 
o l i v i n e b a s a l t , a u g i t e a n d e s i t e , h o r n b l e n d e a n d e s i t e , b i o t i t e 
a n d e site d a c i t e and t r a c h y t e . D y k e s o f m a t e r i a l r e s e m b l i n g t h e 
T e r t i a r y l a v a s i n t r u d e t h e W a l l a c e F o r m a t i o n , t h e B e a v e r d e l l 
q u a r t z - m o n z o n i t e and t h e C u r r y C r e e k F o r m a t i o n . 

AGE RELATION OF THE CARMI, BEAVERDELL DISTRICTS ( f r o m W a t s o n , 1981) 

Pb i s o t o p e d a t a i s more use f u l l i f t i m e c a n be d e t e r m i n e d f r o m 
i n d e p e n d a n t d a t a s u c h as K-Ar a g e s and g e o l o g i c a l i n f o r m a t i o n . I n t h e 
present c a s e t h e r e a r e t h r e e p o s s i b l e c o n s t r a i n t s : 
1- the s t r a t i f o r m m i n e r a l i z a t i o n i n t h e W a l l a c e F o r m a t i o n w o u l d be 
Permian ( 0 . 2 7 Ga) f r o m c o r r e l a t i o n s w i t h t h e A n a r c h i s t G r o u p 
( P e a t f i e l d , 1978) , ^ ^ ^ ^ ^ ^ ^ ^ 
2- the W e s t k e t t l e b a t h o l i t h b e i n g p a r t o f t h e N e l s o n i n t r u s i o n w o u l d IB̂ JHĤ HHB15 G a j ^ ^ _ _ 
3- the B e a v e r d e l l s t o c k b e i n g e q u i v a l e n t t o o t h e r q u a r t z m o n z o n i t e 
s t o c k s w h i c h g a v e T e r t i a r y K-Ar a g e s ( 0 . 0 5 G a ) . 

P l o t s o f t h e g a l e n a - l e a d i s o t o p e a n a l y s e s on t h e 2 0 6 P b / 2 0 4 P b v s 
207Pb/204Pb and 2 0 6 P b / 2 0 4 P b vs 2 0 8 P b / 2 0 4 P b show two d i s t i n c t 
c l u s t e r s : g r o u p A and g r o u p B. G r o u p A i n c l u d e s t h e C a r m i g o l d v e i n 
d e p o s i t and o t h e r d e p o s i t s w i t h i n t h e W a l l a c e F o r m a t i o n o r i n t h e 
W e s t k e t t l e g r a n o d i o r i t e i n c l o s e p r o x i m i t y w i t h t h e W a l l a c e 
F o r m a t i o n G r o u p B i n c l u d e s t h e B e a v e r d e l l s i l v e r v e i n d e p o s i t w h i c h 
i s c o n t a i n e d m a i n l y i n t h e W e s t k e t t l e g r a n o d i o r i t e . 

The most p r o b a b l e m o d e l t o e x p l a i n t h e two g r o u p s a s s u m e s t h a t 
they f o rmed a t d i f f e r e n t t i m e s u n d e r d i f f e r e n t c o n d i t i o n s . T h u s : 
1- the C a r m i - t y p e , g o l d - b e a r i n g v e i n s y s t e m i s p r o b a b l y J u r a s s i c and 
formed as a r e s u l t o f t h e i n t r u s i o n o f t h e W e s t k e t t l e b a t h o l i t h , 
2- the B e a v e r d e l l - t y p e , s i l v e r - b e a r i n g v e i n s y s t e m i s p r o b a b l y 
T e r t i a r y and r e l a t e d t o t h e i n t r u s i o n o f t h e B e a v e r d e l l s t o c k . 

STRUCTURE AND MINERALIZATION 

M i n e r a l i z a t i o n i s f o u n d i n a n o r t h e a s t t r e n d i n g 3 km. by 0.8 km. 
b e l t on t h e w e s t s l o p e o f W a l l a c e M o u n t a i n . Most o f t h e v e i n s a r e 
h o s t e d i n t h e W e s t k e t t l e g r a n o d i o r i t e b u t some m i n e r a l i z a t i o n i s f o u n d 
i n the o l d e r W a l l a c e F o r m a t i o n w h i c h o v e r l i e s t h e b a t h o l i t h a t t h e 
e a s t e r n end o f t h e m i n e . The s t r u c t u r e t e n d s t o h o r s e t a i l and d i s p e r s e 
i n the g n e i s s i c W a l l a c e F o r m a t i o n . No m i n e r a l i z a t i o n i s known i n t h e 
younger B e a v e r d e l l s t o c k ( W a t s o n , 1 9 8 1 ) . 

P r o p y l i t i c a l t e r a t i o n i s f o u n d i n t h e w a l l r o c k up t o 8 m. f r o m t h e 
v e i n . A m p h i b o l e s a r e a l m o s t c o m p l e t e l y a l t e r e d t o c h l o r i t e and 
f e l d s p a r s a r e r e p l a c e d by c l a y and c a l c i t e . The v e i n s a r e m i n e r a l i z e d 
f i s s u r e s formef" , l o n g e a s t - 1 r e n d i n g f a u l t s i n t h e w e s t e r n p a r t o f t h e 
mine and a l o n g n o r t h e a s t - t r e n d i n g f a u l t s i n t h e e a s t e r n p a r t o f t h e 
system. The v e i n s r a n g e f r o m a few cm. t o a m. i n w i d t h and a v e r a g e 
[0 • 3 m.They a r e r a r e l y c o n t i n u o u s f o r more t h a n 5 t o 10 m. w i t h o u t 
o f f s e t s of up t o 150 m. h o r i z o n t a l d i s t a n c e . W h i t e ( 1 9 4 9 ) c l a s s i f i e s 
[the f a u l t s i n t o 5 t y p e s : 
1- h i g h a n g l e , n o r t h e r l y s t r i k i n g , n o r m a l f a u l t s ( s t r i k e 00 t o N20 
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and d i p 80 t o 50 e a s t ) ; t h e y a p p e a r t o be y o u n g e r t h a n t h e o r e and t h e y 
cut the p r o d u c t i v e b e l t o f W a l l a c e M o u n t a i n i n t o s e v e r a l l a r g e 
b l o c k s ; 
2- low a n g l e , n o r t h e r l y t r e n d i n g , s t r i k e s l i p f a u l t s ( d i p s r a n g e f r o m 
18 to 50 w e s t ) ; l a t e movement has o c c u r e d b u t t h e y a r e t h o u t h t o h a v e 
o r i g i n a t e d p r i o r t o m i n e r a l i z a t i o n ; 
3- n o r t h e a s t e r l y s t r i k i n g , h i g h a n g l e , n o r m a l f a u l t ( d i p m o d e r a t e t o 
n o r t h w e s t ) ; t h e y a r e n u m e r o u s and c u t t h e v e i n s i n t o s h o r t s e g m e n t s , 
each of w h i c h h a s moved downward t o t h e n o r t h w e s t . U s u a l l y t h e 
d i s p l a c e m e n t i s o n l y a few f e e t . I n t h e H i g h l a n d L a s s mine t h e 
g e n e r a l e f f e c t o f t h i s f a u l t s y s t e m has been t o f l a t t e n t h e d i p o f 
the g e n e r a l o r e z o n e f r o m 50 t o 34 d e g r e e s ; 
4- n o r t h e a s t e r l y t r e n d i n g , s l i c e f a u l t . T h e s e f a u l t s c u t a c r o s s t h e 
veins m a k i n g v e r y a c u t e a n g l e s w i t h them i n b o t h s t r i k e and d i p ( t h e 
dip i s i n t h e same d i r e c t i o n a s t h a t o f t h e v e i n s ) . I t i s n o t 
uncommon t o f i n d t h a t t h e o r e on b o t h s i d e s o f a s l i c e f a u l t i s 
d i s s i m i l a r i n m i n e r a l o g y , v a l u e s and i n t e r n a l s t r u c t u r e . They a p p e a r 
to be i n p a r t p r e - o r e i n age and may h a v e had an e f f e c t on t h e 
d i s t r i b u t i o n o f m i n e r a l i z a t i o n ; 
5- c r o s s f a u l t s ( n o r t h e r l y s t r i k i n g and d i p p i n g i n e i t h e r d i r e c t i o n ) 
cause e i t h e r s m a l l n o r m a l o r r e v e r s e d i s p l a c e m e n t o f t h e o r e b o d i e s . 

MINERALOGY ( W a t s o n , 1 9 8 1 ) 

Q u a r t z i s t h e m a i n gangue m i n e r a l and i s o c c a s i o n a l l y a c c o m p a n i e d 
by c a l c i t e and f l u o r i t e . The m a i n m e t a l l i c m i n e r a l s a r e g a l e n a , 
s p h a l e r i t e and p y r i t e , w i t h l e s s e r a m o u n t s o f a r s e n o p y r i t e , 
t e t r a h e d r i t e , p y r a r g y r i t e , c h a l c o p y r i t e , p o l y b a s i t e , a c a n t h i t e , n a t i v e 
s i l v e r and p y r r h o t i t e ( S t a p l e s and W a r r e n , 1946; B o y l e , 1 9 6 8 ) . 
The v e i n s g e n e r a l l y e x h i b i t w e l l d e v e l o p p e d b a n d i n g and a c o n s i s t a n t 
p a r a g e n e t i c s e q u e n c e . Many s a m p l e s c o n t a i n one o r more o f t h e 
f o l l o w i n g s t a g e s : 

1 Stage 

Stage 2j 

Stage 3: 

Stage 4: 

Stage 5 

I Stage 

Stage 

an i n i t i a l d e p o s i t i o n o f q u a r t z was f o l l o w e d by p y r i t e 
a c c o m p a n i e d a t t i m e s by m i n o r a m o u n t s o f s p h a l e r i t e ; 
t h e p y r i t e was b r e c c i a t e d , s u r r o u n d e d , a n d , i n p l a c e s , 
e x t e n s i v e l y r e p l a c e d by a r s e n o p y r i t e ; 
v e r y d a r k s p h a l e r i t e ( a t t i m e s o p a q u e i n p o l i s h e d t h i n 
s e c t i o n s ) f o r m e d n e x t ; t h i s s p h a l e r i t e o f t e n c o n t a i n s e m u l s i o n 
c h a l c o p y r i t e a l o n g r e g u l a r c r y s t a l l o g r a p h i c g r i d s ; 
t h e m a i n d e p o s i t i o n a l s t a g e o f g a l e n a and s p h a l e r i t e 
f o l l o w e d ; t h i s s p h a l e r i t e t e n d s t o be l i g h t e r i n c o l o u r and 
g e n e r a l l y c o n t a i n s v e r y l i t t l e c h a l c o p y r i t e ; 
s i l v e r m i n e r a l s s u c h a s p y r a r g 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 were f o r m e d i n t h e most r e c e n t m i n e r a l i z i n g s t a g e and a: 
c l o s e l y a s s o c i a t e d w i t h g a l e n a . S i l v e r m i n e r a l s s o m e t i m e s r e p l a c e 
g a l e n a o r a r e e x s o l v e d 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 , s u g g e s t i n g 
t h a t t h e y were f o r m e d i m m e d i a t e l y a f t e r t h e f o r m a t i o n o f g a l e n a ; 
t h e v e i n s were f i l l e d w i t h a l a t e r g a n g u e , d o m i n a n t e l y o f 
q u a r t z ; 
some s u p e r g e n e s i l v e r m i n e r a l i z a t i o n , t y p i f i e d by t h e 
p r e s e n c e o f n a t i v e s i l v e r w i r e s and p l a t e s , s s u p e r i m p o s e d on th( 
u p p e r p a r t o f t h e v e i n s y s t e m . 

S u p e r g e n e s i l v e r m i n e r a l i z a t i o n was e x c l u d e d f r o m t h i s s t u d y . 
N e v e r t h e l e s s , w i t h i n t h e U p p e r and .Lower L a s s m i n e s ( a t t h e e a s t end 
of the B e a v e r d e l l mine a r e a ) , t h e s i l v e r v a l u e s d e c r e a s e t o t h e e a s t 
with i n c r e a s i n g d e p t h , w h i l e g o l d v a l u e s i n c r e a s e ( W a t s o n and G o d w i n , 
1982). 
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SILVER-GOLD ZONATION IN THE LASS VEIN SYSTEM ( W a t s o n , 1981) 

S t a t i s t i c s were done on 209 s a m p l e s o f v e i n m a t e r i a l , a n a l i z e d f o r 
Zn, Pb, Fe, Cu, Cd, Ag, C a , Mg, Mn, Co, N i , Au, A s , Hg and Sb.The mine 
plan view was r e c o n s t r u c t e d t o a c c o u n t f o r p o s t o r e f a u l t i n g . 
A l l e l e ments h a ve l o g n o r m a l d i s t r i b u t i o n s and c a n be p a r t i t i o n n e d 

• inta 1, 2 o r 3 p o p u l a t i o n s . The c o r r e l a t i o n m a t r i x o f e l e m e n t s 
i n d i c a t e s t h a t Ag i s a s s o c i a t e d w i t h g a l e n a , s p h a l e r i t e and 
s u l p h o s a l t s and Au w i t h p y r i t e and c h a l c o p y r i t e . 
Two zones o f d i s t i n c t i v e m i n e r a l i z a t i o n w ere o u t l i n e d . The b o u n d a r y 
between t h e s e two z o n e s t r e n s n o r t h and l i e s w i t h i n t h e Lower L a s s 
mine, about 120 m. t o t h e e a s t o f t h e E a s t T e r m i n a l F a u l t . The two 
zones a r e c h a r a c t e r i z e d i n t a b l e 1. The e l e m e n t s Cu, C a , Mg and As 

TABLE 1 

UPPER WESTERN ZONE LOWER EASTERN ZONE 

- high Ag v a l u e s - h i g h Au v a l u e s 
- moderate Zn and Pb v a l u e s - m o d e r a t e t o h i g h Zn and Pb 

v a l u e s 
- more gangue t h a n t h e e a s t e r n z o n e - l o w Ag v a l u e s 
- t h i n n e r v e i n s t h a n t h e e a s t e r n z o n e 
- m u l t i p l e v e i n s and s t r i n g e r z o n e s 
- c e n t r a l l o c a t i o n b e t w e e n t h e f o o t - o c c u r s i n s e v e r a l s m a l l 

and h a n g i n g w a l l l o c a t i o n s a l o n g t h e f o o t w a l l 

show c o n s i s t e n t v a l u e s t h r o u g h o u t t h e m i n e . G o l d d o e s n o t c o r r e l a t e 
a r s e n o p y r i t e . The l a s t p o i n t o f t a b l e 1 i m p l i e s t h a t Ag 
m i n e r a l i z a t i o n f o r m e d a f t e r Au m i n e r a l i z a t i o n . 
F l u i d i n c l u s i o n s i n s p h a l e r i t e and q u a r t z f r o m t h e L a s s v e i n s y s t e m 
can be d i v i d e d i n t o t h r e e g r o u p s b a s e d on t h e i r h o m o g e n i z a t i o n 
t e m p e r a t u r e s . They a r e n o t f o u n d i n s p a t i a l l y d i s t i n c t p o r t i o n s o f 
the v e i n and many s a m p l e s c o n t a i n f l u i d i n c l u s i o n s f a l l i n g i n t o more 
than one g r o u p . I n s e v e r a l c a s e s i t i s p o s s i b l e t o a s s o c i a t e a 
s p e c i f i c t e m p e r a t u r e w i t h i n d i v i d u a l s t a g e s o f m i n e r a l i z a t i o n . 
Group 1: P r i m a r y i n c l u s i o n , w i t h o r w i t h o u t C 0 2 , f o r m e d b e t w e e n 260 
and 310 C, f r o m s o l u t i o n s w i t h an a v e r a g e o f 13 e q u i v a l e n t w e i g h t 
NaCl, r e p r e s e n t e d by s t a g e s 1 t o 3. 
Group 2: P s e u d o s e c o n d a r y i n c l u s i o n s f o r m e d b e t w e e n 230 C and 260 C, 
with s a l i n i t i e s f r o m 0.6 t o 14 e q u i v a l e n t w e i g h t p e r c e n t N a C l , 
r e p r e s e n t e d by s t a g e s 4 and 5. 
Group 3: P s e u d o s e c o n d a r u and s e c o n d a r y i n c l u s i o n s f o r m e d b e t w e e n 180 C 
and 220 C, f r o m s o l u t i o n s c o n t a i n i n g 0.4 t o 1 4 e q u i v a l e n t w e i g h t 
percent N a C l and a r e r e p r e s e n t e d i n s t a g e s 4 t o 6. 
Temperatures c a l c u l a t e d f r o m s u l p h u r i s o t o p e d a t a f o r s p h a l e r i t e - g a l e n a 
p a i r s (268 C t o 320 C) a r e i n c l o s e a g r e e m e n t w i t h t e m p e r a t u r e s o f 
h o m o g e n i z a t i o n o f t h e p r i m a r y f l u i d i n c l u s i o n s ( G r o u p 1 ) . 

CONDITION OF FORMATION ( W a t s o n , 1981) 

The h i g h e r t e m p e r a t u r e 260 C t o 310 C, more s a l i n e s o l u t i o n s , some 
of which c o n t a i n C 0 2 , a r e b e l i e v e d t o h a v e been t h e s o u r c e o f t h e g o l d 
m i n e r a l i z a t i o n . The l o w e r t e m p e r a t u r e 180 C t o 240 C, l e s s s a l i n e 
s o l u t i o n s w o u l d be t h e s o u r c e o f t h e s i l v e r m i n e r a l i z a t i o n w h i c h i s 
a s s o c i a t e d w i t h g a l e n a and s p h a l e r i t e o f l a t e r s t a g e s i n t h e 
p a r a g e n e t i c s e q u e n c e . T h i s c h a n g e i n t e m p e r a t u r e and s a l i n i t y i s 
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DISTANCE 

Figure 85, Plot of arithmetic means and standard errors of the mean for 
gold, s i l v e r , lead, and z inc , aft r Ivlslon of the Lass vein 
system, Beaverdel I area, I nto two and four sect Ions (see F I gs. 
81 to 84). Left-hand s ide of the plot Is uppermost, western 
section of the vein system; the right-hand s ide Is down d ip, 
deepest, and easternmost sect ion of the mine. Distance Is 
measured along the reconstructed plane of the vein. 
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caused by m i x i n g o f t h e o r i g i n a l f l u i d s w i t h c o o l e r and l e s s s a l i n e 
ground w a t e r a b o v e t h e c o n s t r i c t i o n i n t h e v e i n . L i t h o s t a t i c p r e s s u r e s 
are dominant b e l o w t h e c o n s t r i c t i o n and h y d r o s t a t i c p r e s s u r e s a b o v e . 
The g o l d b e a r i n g v e i n s a r e more c o n s i s t e n t i n t h i c k n e s s s i n c e t h e y 
form below t h e c o n s t r i c t i o n w h e r e t h e f l u i d s a r e u n d e r g r e a t e r and 
more c o n s i s t e n t p r e s s u r e . G o l d w o u l d be d e p o s i t e d i n m i n e r a l s 
p r e c i p i t a t e d f r o m t h e c h l o r i d e r i c h r e l a t i v e l y h o t (> 260 C) f l u i d s . 
S i l v e r o c c u r s h i g h e r i n t h e s y s t e m where t h e v e i n s a r e t h i n n e r , more 
s t r i n g e r z o n e s o c c u r , and c o o l e r , l e s s s a l i n e c o n d i t i o n s p r e v a l e . 

CONCLUSION ( W a t s o n , 19 8 1 ) 

The C a r m i g o l d b e a r i n g v e i n s y s t e m i s p r o b a b l y J u r a s s i c i n age and 
r e l a t e d t o t h e i n t r u s i o n o f t h e W e s t k e t t l e ( N e l s o n ) b a t h o l i t h 
The B e a v e r d e l l s i l v e r b e a r i n g s y s t e m i s p r o b a b l y T e r t i a r y i n age and 
r e l a t e d t o t h e i n t r u s i o n o f t h e B e a v e r d e l l s t o c k . I t i s known t o 
have two d e f i n i t e z o n e s : a d e e p e r h i g h g o l d , l o w s i l v e r and m o d e r a t e 
to h igh l e a d - z i n c z o n e and a h i g h e r , h i g h s i l v e r , m o d e r a t e l e a d - z i n c 
zone. 

As e x p l o r a t i o n p a r a m e t e r s , t h e g a l e n a - l e a d i s o t o p e a n a l y s e s c a n be 
used to d e t e r m i n e t h e age o f m i n e r a l i z a t i o n . The f l u i d i n c l u s i o n and 
sulphur i s o t o p e m e t h o d s c a n be u s e d t o d e t e r m i n e t h e l e v e l w i t h i n t h e 
h y d r o t h e r m a l s y s t e m o f t h e y o u n g e r T e r t i a r y v e i n s . 
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