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Highland  B e l l  Mine ( B e a v e r d e l l  Mine) 
L o c a t i o n  L a t .  49026 '  Long. 11g004* ( 8 2 E / 6 E )  

Greenwood M . D .  Approximate ly  1 m i l e  ( 1 . 6  rCm) east  of t h e  

v i l l a g e  of  B e a v e r d e l l ,  a t  t h e  head of Wal l ace  Creek ,  on t h e  
west s l o p e  of  Mount Wal l ace .  The mine i s  a c c e s s i b l e  by 
60  mi les  ( 9 6  km) of  r o a d  from Kelowna, B . C .  v i a  highway 33 
and s e r v i c e d  by s e v e r a l  p r i v a t e  min ing  r o a d s  from Beaver-  
d e l l  . 
H i s t o r y  

Records  i n d i c a t e  t h a t  p r o s p e c t i n g  and e x p l o r a t i o n  
i n  t h e  B e a v e r d e l l  Mine area was i n  p r o g r e s s  i n  t h e  y e a r  
1889 w i t h  c o n t i n u o u s  p r o d u c t i o n  o f  s i l v e r  s i n c e  1913 and 
i n t e r m i t t e n t  p r o d u c t i o n  between 1900 and  1913. S e v e r a l  
companies  s t a r t ed  p r o d u c t i o n  when t h e  K e t t l e  V a l l e y  
Rai lway r e a c h e d  t h e  v i l l a g e  o f  B e a v e r d e l l  i n  1913. I n  1936 ,  
t h e  B e l l  and Highland  L a s s  mines  amalgamated t o  form t h e  

High land  B e l l  Mine and i n  1938 o b t a i n e d  c o n t r o l  of  t h e  
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Beaver  Mine. I n  1946 L e i t c h  Gold Mines,  L i m i t e d  o b t a i n e d  
c o n t r o l  o f  Highland  B e l l ,  L i m i t e d ,  and o f  t h e  S a l l y  Mine 
p r o p e r t y .  I n  1950 a 50 t o n  p e r  day  m i l l  was c o n s t r u c t e d  
and  t h e  f i r s t  c o n c e n t r a t e  s h i p m e n t s  made. D i scove ry  of  t h e  
f a u l t e d  e x t e n s i o n  o f  t h e  Lass v e i n  s y s t e m  (Lower L a s s )  i n  
1954 l e d  t o  t h e  e x p a n s i o n  of  t h e  m i l l  c a p a c i t y  t o  t h e  

p r e s e n t  r a t e  of  1 2 0  tons per  d a y .  

I n  1970 Teck C o r p o r a t i o n  a c q u i r e d  t h e  Highland  
B e l l  ) f i n e  and conduc ted  a n  e x t e n s i v e  e x p l o r a t i o n  program 
w i t h  l i m i t e d  s ~ ~ ~ e s s .  F a u l t e d  segmen t s  of  known v e i n  
s y s t e m s  were o u t l i n e d  b u t  no s i g n i f i c a n t  new r e s e r v e s  
were l o c a t e d .  A t  p r e s e n t  t h e  m i n i n g  o p e r a t i o n  c o n s i s t s  
o f  r e w o r k i n g  o l d  s t o p e s  t o  r e c o v e r  r e m n a n t s  of low grade 
s e c t  i o n s .  

P r o d u c t i o n  from t h e  B e a v e r d e l l  Mine a r e a  s t a r t e d  
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i n  1900 and s i n c e  t h e n  has t o t a l l e d  a b o u t  3 2  m i l l i o n  ounces  
o f  s i l v e r ,  2 4  m i l l i o n  pounds o f  l e a d ,  28 m i l l i o n  pounds of  
z i n c  w i t h  minor  p r o d u c t i o n  of  g o l d ,  cadmium, and c o p p e r .  
Gold v a l u e s  a p p e a r  t o  i n c r e a s e  i n  t h e  e a s t e r n  p a r t  of t h e  
Lower Lass mine b u t  f u r t h e r  e x p l o r a t i o n  i s  r e q u i r e d  t o  
o u t l i n e  a n  economic g o l d - s i l v e r  p a r t  of t h e  d e p o s i t .  Complex 
f a u l t i n g  makes e s t i m a t i o n  o f  p r o v e n  ore r e s e r v e s  t e n u o u s  
and  w i t h  t h e  p r e s e n t  economics ,  t h e  main  r e q u i r e m e n t  f o r  
c o n t i n u e d  p r o d u c t i o n  i s  t o  keep  m i l l  heads above  a b o u t  1 0  

ounces  o f  s i l v e r  p e r  t o n .  

G e o l o g i c a l  S e t t i n g  

De ta i l ed  geo logy  of  t h e  High land  B e l l  Mine 
p r o p e r t y  has been  r e p o r t e d  by  Re inecke  (1915), White ( 1 9 4 9 ) ,  
Kidd and P e r r y  (1957) and V e r z o s a  and G o e t t i n g  ( 1 9 7 2 ) .  The  
mine area i s  ma in ly  u n d e r l a i n  by t h e  Wes tke t t l e  b a t h o l i t h  
( N e l s o n )  a n d ' B e a v e r d e l 1  s t o c k  (Valha l la  ? w i t h  c o n t a i n e d  
p e n d a n t s  o f  P a l e o z o i c  o r  E a r l y  Mesozoic metamorphosed r o c k s  
of t h e  Wal l ace  Forma t ion  ( A n a r c h i s t  Group)  ( F i g .  1). 
Hypabyssa l  r o c k s  o c c u r  i n  E-W and NE f r a c t u r e  zones  t h a t  
a r e  a l s o  o c c u p i e d  by t h e  m i n e r a l i z e d  v e i n  s y s t e m s .  

Ve in  s y s t e m s  of  t h e  B e a v e r d e l l  Mine o c c u r  m a i n l y  
w i t h i n  q u a r t z  d i o r i t e  or g r a n o d i o r i t e  o f  t h e  Westke t t le  

b a t h o l i t h .  F i v e  s e p a r a t e  v e i n  s y s t e m s  ( F i g u r e  2 )  a r e  
s i t u a t e d  i n  a 3 - k i l o m e t r e ,  n o r t h e a s t - t r e n d i n g ,  complexly  
f a u l t e d  zone on t h e  west s l o p e  o f  Mount Wal l ace .  A t  t h e  

e a s t e r n  end o f  t h e  m i n e r a l i z e d  zone ,  t h e  Westkett le 

b a t h o l i t h  i s  o v e r l a i n  by metamorphosed s e d i m e n t a r y  and  
v o l c a n i c  r o c k s  o f  t h e  Wal l ace  F o r m a t i o n  and  a t  t h e  w e s t e r n  
end o f  t h e  m i n e r a l i z e d  zone ,  p o r p h y r i t i c  q u a r t z  monzon i t e  
( B e a v e r d e l l  s t o c k )  i n t r u d e d  t h e  W e s t k e t t l e  b a t h o l i t h .  P r e -  

m i n e r a l  a n d e s i t i c  dykes  ( W e l l i n g t o n  type) and syn  or p o s t  
- m i n e r a l  q u a r t z  l a t i t e  d y k e s  ( I d a h o  t y p e )  a r e  s p a t i a l l y  
and t e m p o r a l l y  r e l a t ed  t o  m i n e r a l i z a t i o n  and o f t e n  occupy 



3. 
t h e  same s t r u c t u r a l  zone .  T a b l e  1 g i v e s  c h e m i c a l  a n a l y s e s  
f o r  t h e  f o u r  main i n t r u s i v e  r o c k  t y p e s .  

V e i n s  a r e  e s s e n t i a l l y  m i n e r a l i z e d  f i s s u r e s  t h a t  
formed a l o n g  e i t h e r  e a s t e r l y  or n o r t h e a s t e r l y  t r e n d i n g  

f a u l t s  w i t h  m a i n l y  e a s t e r l y  t r e n d i n g  v e i n s  i n  t h e  w e s t e r n  
p a r t  of t h e  m i n e r a l i z e d  zone ( W e l l i n g t o n ,  S a l l y ,  and Rob 
Roy v e i n  s y s t e m s )  and  m a i n l y  n o r t h e a s t e r l y  t r e n d i n g  v e i n s  
i n  t h e  e a s t e r n  p a r t  o f  t h e  m i n e r a l i z e d  zone (Upper and 
Lower L a s s  s y s t e m s ) .  T h e  B e l l  sy s t em i n  t h e  c e n t r a l  p a r t  
of t h e  m i n e r a l i z e d  zone has b o t h  e a s t e r l y  and n o r t h e a s t e r l y  
t r e n d i n g  v e i n s  ( F i g u r e  2 ) .  Excep t  for t h e  m i n e r a l i z e d  
' b l a c k  b r e c c i a '  ( p r o b a b l y  a ca rbonaceous  f a u l t  b r e c c i a t e d  
v e i n )  t ha t  o c c u r s  i n  t h e  Wal lace  F o r m a t i o n ,  m i n e r a l i z e d  
l o d e s  p e r s i s t  f o r  o n l y  s h o r t  d i s t a n c e s  i n t o  t h e  Wal l ace  
F o r m a t i o n .  The p r o x i m i t y  of  t h e  \ ? a l l a c e  Forma t ion  t o  
m i n e r a l  o c c u r r e n c e s  t h r o u g h o u t  t h e  area s u g g e s t s  t h a t  t h e  

Wal l ace  rocks a c t e d  as a dam t o  m i n e r a l i z i n g  s o l u t i o n s .  

M i n e r a l i z a t i o n  

S u l p h i d e  m i n e r a l i z a t i o n  c o n s i s t s  m a i n l y  o f  
p y r i t e ,  g a l e n a ,  and s p h a l e r i t e  w i t h  l esser  c h a l c o p y r i t e ,  
p y r r h o t i t t e ,  and  a r s e n o p y r i t e ,  p o l y b a s 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  ( s e e  S t a p l e s  and Warren,  1 9 4 6 ) .  Q u a r t z ,  
c a l c i t e ,  and  rare f l u o r i t e  a r e  t h e  main gangue m i n e r a l s .  
V e i n s  g e n e r a l l y  have  a p r o p h y l i t i c  a l t e r a t i o n  h a l o  t h a t  
may b e  r e c o g n i z a b l e  up t o  1 0  metres from t h e  main v e i n  
and  may c a r r y  low-grade s i l v e r  v a l u e s .  

Zoning i s  s u g g e s t e d  by a change  i n  t h e  s i l v e r  
and  g o l d  c o n t e n t  of  t h e  v e i n s  i n  t h e  Lass s y s t e m .  Gold 
v a l u e s  i n c r e a s e  and s i l v e r  v a l u e s  d e c r e a s e  i n  t h e  e a s t e r n  
p a r t  o f  t h e  Lower L a s s  mine.  C h a l c o p y r i t e  and p y r r h o t i t e  
a r e  found i n  t h e  W e l l i n g t o n  and i n  t h e  e a s t e r n  p a r t  o f  
t h e  Lower L a s s  b u t  a r e  n o t  g e n e r a l l y  found  i n  o t h e r  p a r t s  
of t h e  mine .  P y r a r g y r i t e  i s  e s p e c i a l l y  common i n  t h e  
B e l l  and  L a s s  mines  (Verzosa  and G o e t t i n g ,  1972). 
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S t r u c t u r a l  S e t t i n g  

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

B e a v e r d e l l  Mine and  p l a y s  a ma jo r  r o l e  i n  mining and exp lo -  

r a t i o n  p r o c e d u r e s .  

c o n t i n u o u s  f e a t u r e s  t h a t  have  been  d i s r u p t e d b b y  a t  l e a s t  f i v e  

main f a u l t  s y s t e m s  (Whi te ,  1949; Kidd and  P e r r y ,  1954): 
w i t h  n o r t h e r l y  s t r i k i n g ,  s t e e p l y  e a s t - d i p p i n g  normal  f a u l t s  
( T e r m i n a l  F a u l t s )  and n o r t h e a s t e r l y - s t r i k i n g ,  m o d e r a t e l y  

w e s t - d i p p i n g  normal  f a u l t s  c a u s i n g  t h e  main d i s r u p t i o n s .  

The E a s t . T e r m i n a 1  F a u l t  h a s  been  shown t o  have  d i s p l a c e d  

t h e  L a s s  v e i n  by 700  f e e t  (Kidd and P e r r y ,  1 9 5 4 )  b u t  t h e  

e x t e n t  o f  movement on t h e  West Te rmina l  F a u l t  h a s  n o t  been  

d e t e r m i n e d .  

Ve in  s y s t e m s  a p p e a r  t o  have  been  

. 
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T a b l e  1. Chemical  a n a l y s e s  o f  t h e  main i n t r u s i v e  r o c k  
t y p e s  i n  t h e  B e a v e r d e l l  Mine Area. 
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7 2 . 9 3  
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6 4 . 9 0  
0 . 4 4 1  

1 5 . 6 0  
2 . 1 7  
2 . 6 2  
0 . 1 0 2  

1 . 7 8  
4 . 2 4  

3 .52  
2 . 5 5  
1 . 2 7  
0 . 4 2  
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2 . 2 5  

0 . 1 6  
0 . 0 2  

1 0 1 . 8  

3.  

5 6 . 7 5  

1 5 . 2 4  
2 .58  
3 - 9 7  
0 . 1 7 2  
3 . 3 0  
4 . 2 6  
3 .82  
4 . 3 7  
2 . 0 3  

0 . 3 9  
1 . 8  

0.08 

0 . 8 6 1  

0 . 2 5  

9 9 . 4 2  
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5 8 . 8 6  
0 . 5 5 4  

1 7 . 9 6  
2 . 5 6  
2 . 9 3  
0 . 1 3 9  
1 . 5 5  
4 . 4 1  
3 . 3 7  
3 . 7 3  
1 . 6 7  
0 .53  
1 . 6  
0 . 2 5  
0 . 0 7  

9 9 . 8 7  

1. B e a v e r d e l l  S t o c k  from r a i l r o a d  c u t  n e a r  B e a v e r d e l l  Mine 
M i l l .  

2 .  W e s t k e t t l e  B a t h o l i t h  from r o a d  t o  3800 p o r t a l  a t  mine  
g r i d  p o i n t  1850 E - 4 6 0 0  N .  

3 .  I d a h o  Dyke sample  from 8 2 7  s t o p e  a t  s t a t i o n  3600 E - 
2 0 0  N .  

4 .  W e l l i n g t o n  Dyke sample  from S a l l y  # 2  v e i n  p o r t a l  a t  
s t a t i o n  408 or 1 5 0  N - 6 5 0  W on Mine Grid. 



I=l 
Mill 

. 

/-- 

I 
v', I 

0 11 2 1 

M i l  c 

FJGURE 2. Generalized geology and schematic diagram of vein systems. 
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