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GEOLOGY OF WESTERN MINES, BUTTLE LAKE, B. C. 

REGIONAL SETTING 
/north l i m i t of 

The Western Mines B u t t l e Lake ore deposit i s s i t u a t e d near the 
northwest trending b e l t of Permian v o l c a n i c s . In the B u t t l e 
Lake area these v o l c a n i c s are truncated to the southwest by 
the Bedwell b a t h o l i t h , a mid J u r a s s i c g r a n d i o r i t e ; and dip 
below the o v e r l y i n g T r i a s s i c (Karmutsen group) v o l c a n i c s to 
the north and east. 

The Permian v o l c a n i c s i n the mine area have a thickness i n 
excess of 6,000 f e e t and have been l o c a l l y subdivided i n t o 3 
u n i t s . The o l d e s t u n i t i s the Vent Formation, which i s composed 
of bedded t u f f s and b r e c c i a s of d a c i t i c to r h y o l i t i c composition. 
V o l c a n i c flows are rare but p y r o c l a s t i c rocks with a flow matrix 
are not uncommon and flow fragments i n the p y r o c l a s t i c s are q u i t e 
common. Most of the rock types show evidence of subaqueous 
d e p o s i t i o n and i t appears that t h i s u n i t forms submarine v o l c a n i c 
p i l e s ; which are o v e r l a i n and i n f i l l e d by the Sharp Banded Tuff 
Formation. 

The Sharp Banded Tuff Formation i s composed mainly of f i n e l i t h i c 
t u f f , c o n t a i n i n g numerous cherty banded t u f f members. This u n i t 
appears to represent the c l o s e of a v o l c a n i c c y c l e . 

The o v e r l y i n g D a c i i E L a p i l l i T u f f Formation i s a f a i r l y uniform 
assemblage of green l i t h i c to l a p i l l i t u f f s some 4,000 f e e t t h i c k . 
A major s u b - a e r i a l vent system i s suspected f o r t h i s u n i t . 

E a r l y Permian c r i n o i d a l limestones o v e r l i e the Dacite L a p i l l i 
T u f f Formation, and are i n turn o v e r l a i n by andesites and b a s a l t s 
of the T r i a s s i c age Karmutsen group. 

The o v e r a l l s t r u c t u r e i s c h a r a c t e r i z e d as a broad arch or a n t i -
form with a gentle north plunge and northwest s t r i k e , broken by 
f a u l t i n g i n t o t i l t e d b locks. The o l d e s t f a u l t system trends 
northwest, probably i n f l u e n c e d the l o c a t i o n of the vents, and 
was c e r t a i n l y a c t i v e before the d e p o s i t i o n of the D a c i t i c L a p i l l i 
T u f f Formation. Younger f a u l t systems trend north-south and 
east-west and o f f - s e t the ore zones up to 400 f e e t l a t e r a l l y . 
This f a u l t i n g subdivides the 3 mile long explored s e c t i o n of the 
v o l c a n i c p i l e i n t o the Lynx, Myra F a l l s and P r i c e Mines. 

MINE GEOLOGY 

The ore deposits at the Lynx and Myra F a l l s mines occur i n the 
lower part of the Vent Formation^' here undisturbed by f a u l t i n g 
they are stratabound between a r h y o l i t e t u f f and an o v e r l y i n g 
andesite flow, along the 40 degree northeast dipping f l a n k of the 
v o l c a n i c p i l e . Two m i n e r a l i z e d r h y o l i t e s are noted higher up i n 
the Vent Formation, but economic m i n e r a l i z a t i o n has not been proved 
i n them to date. Limited e x p l o r a t i o n on the P r i c e claims has yet 
to prove any economic m i n e r a l i z a t i o n there. 



Several c l o s e spaced, s t e e p l y dipping (70 degrees southwest) 
f a u l t s form a prominent shear zone which extends the length of 
the known area of m i n e r a l i z a t i o n , w i t h widths of 400 to BOO f e e t . 
Within t h i s shear zone the o r i g i n a l v o l c a n i c rocks are h i g h l y 
f o l i a t e d and a l t e r e d (to Quartz S e r i c i t e S c h i s t and Quartz Chlor­
i t e S c h i s t m a i n l y ) . Numerous d i s c r e t e , c o n t o r t e d ore lenses are 
present w i t h i n t h i s shear zone, apparently f a u l t e d and r e m o b i l i z e d 
from the stratabound ore zone. 

Three d i s t i n c t types of ore are present at Western Mines. The 
most abundant type of ore w i t h i n the shear zone i s a f i n e grained, 
massive, often banded mixture of s p h a l e r i t e , p y r i t e and chalco-
p y r i t e . A second type of ore i s massive p y r i t e with v a r y i n g 
amounts of c h a l c o p y r i t e and the f i n a l type of ore found i s 
s p a r s e l y to h e a v i l y disseminated s p h a l e r i t e , p y r i t e and chalco­
p y r i t e i n a l t e r e d r h y o l i t e . Other sulphides present i n minor 
amounts are galena, b o r n 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 . Native 
gold and n a t i v e s i l v e r have also been noted. Gangue minerals are 
p y r i t e , quartz, s e r i c i t e , c h l o r i t e , b a r i t e and c a l c i t e . 

The ore bodies have r e l a t i v e l y s m a l l c r o s s - s e c t i o n a l areas, with 
average widths i n the order of 8 to 10 f e e t ; but are remarkably 
p e r s i s t e n t along s t r i k e . Production to date plus ore reserves 
t o t a l some 4.5 m i l l i o n tons grading 0.08 oz./T Gold, 3.5 oz./T 
S i l v e r , 1.6% Copper, 1.0$ Lead and 7.5$ Z i n c . 

To summarize b r i e f l y , the main f e a t u r e s of the ore deposits at 
Western Mines are as f o l l o w s . The v o l c a n i c p i l e i s symmetrical 
about a northwest t r e n d i n g f a u l t system and a b r e c c i a to t u f f 
f a c i e s change occurs downdip of t h i s f a u l t system. A l l of the 
m i n e r a l i z a t i o n found to date occurs i n r h y o l i t e * a d j a c e n t to and 
downdip of the f a u l t system; with most of the m i n e r a l i z a t i o n being 
concentrated at the top of the r h y o l i t e members. No s i g n i f i c a n t 
m i n e r a l i z a t i o n i s found i n the hanging-wall andesite or f o o t w a l l 
rhyo-dacite members, although fragments of ore and a l t e r e d rhyo­
l i t e occur i n the hanging-wall t u f f s and b r e c c i a s . These f e a t u r e s 
i n d i c a t e t h a t centres of submarine v o l c a n i c a c t i v i t y were l o c a l ­
i z e d along a p r e - e x i s t i n g northwest f a u l t system. Hydrothermal 
m i n e r a l i z a t i o n i s c l o s e l y a ssociated w i t h the r h y o l i t e phases of 
v o l c a n i c a c t i v i t y , and i t i s suggested that massive sulphides were 
deposited p r i m a r i l y at the r h y o l i t e - m a r i n e i n t e r f a c e , and concen­
t r a t e d downdip of vents and fumaroles c o n t r o l l e d and i n t e r - c o n ­
nected by the northwest f a u l t system. At the c l o s e of the Vent 
Formation - Banded T u f f Formation v o l c a n i c c y c l e , movement along 
t h i s northwest f a u l t dragged a considerable p o r t i o n of the ore 
deposit to i t s present p o s i t i o n i n the shear; while the r e s t 
remains i n i t s o r i g i n a l stratabound p o s i t i o n . 


