
GEOLOGY OF V.'ESTERN MINES 

Western Mines operate a 1,000 ton per day Cu-Pb-Zn mine l o c a t e d 

on C e n t r a l Vancouver I s l a n d some 125 miles northwest of V i c t o r i a , B.C. 

Mining commenced i n 1967 and to date production plus ore reserves t o t a l 

some 4 m i l l i o n tons grading 3.5 oz. s i l v e r , 1.6 percent copper, 1.0 

percent lead and 7.5 percent z i n c . 

The ore d e p o s i t s of V.'estern Mines are l o c a t e d near the north l i m i t 

of a b e l t of Permian v o l c a n i c s which trend northwest from Duncan to 

B u t t l e Lake^a d i s t a n c e of 110 m i l e s . The s t r a t i g r a p h y of Western Mines 

i s shown on P l a t e 1. Permian v o l c a n i c s are over 6,000 f t . i n t h i c k n e s s 

and have been subdivided l o c a l l y i n t o three u n i t s . The o l d e s t u n i t i s 

the Vent Formation and contains the d i a g n o s t i c rock types, r h y o l i t e , andesite 

flows and b r e c c i a s and l a p i l l i t u f f s of d a c i t i c composition. These 

rocks form 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 

Banded Tuff Formation. The Banded Tuff Formation i s composed of f i n e r 

p y r o c l a s t i c m a t e r i a l end contains numerous cher t y banded t u f f members. 

The Banded Tuff and Vent Formations are b e l i e v e d to represent a s i n g l e v o l c a n i c 

c y c l e . 

The D a c i t i c T u f f Formation i s a f a i r l y uniform assemblage of green 

l i t h i c t u f f s some 4,000 to 5,000 f t . i n t h i c k n e s s . I t con t a i n s o c c a s i o n a l 

banded t u f f members suggesting at l e a s t p a r t i a l submarine d e p o s i t i o n but 

because of i t s widespread nature, i t covers over 100 square m i l e s of the 

mine area, a major s u b - a e r i a l vent system i s suspected. Some support f o r 

t h i s suggestion i s i n d i c a t e d by a widespread agglomerate which occurs near 

the top of the u n i t . 
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C r i n o i d a l l i m e s t o n e s of e a r l y Permian age o v e r l i e the v o l c a n i c s 

and f o l l o w i n g a p e r i o d of m i l d u p l i f t p i l l o w a n d e s i t e s of the T r i a s s i c 

Karmutsen Formation were de p o s i t e d . Diabase s i l l s and dykes a s s o c i a t e d 

w i t h t h i s p e r i o d have i n t r u d e d the Permain v o l c a n i c s . F u r t h e r i n t r u s i v e 

a c t i v i t y occurred i n J u r a s s i c time. Numerous dykes and s e v e r a l s m a l l 

s t o c k s of g r a n o d i o r i t e i n t r u d e the Permian v o l c a n i c s and the Bedwell 

b a t h o l i t h l i e s about one m i l e west of the mine. 

The s u r f a c e geology of the mine area i s shown on P l a t e 2. F a u l t i n g 

i s the most important s t r u c t u r a l element and three f a u l t systems have 

been recognized. The -aiste^t t r e n d to the northeast and serve to s u b d i v i d e 

the area i n t o the Lynx, Myra F a l l s and P r i c e mine ar e a . These f a u l t s 

d i s r u p t but do not cut o f f a through-going northwest f a u l t system which 

ap p a r e n t l y i n f l u e n c e s the l o c a t i o n of the vent f o r m a t i o n . The vent formation 

d i p s to the south i n the P r i c e mine area and to the northeast i n the Lynx 

mine area. I should a l s o p o i n t out t h a t the movement on t h i s f a u l t i s 

1500 f t . of v e r t i c a l displacement on the Banded T u f f s and Vent Formation 

whereas the displacement on the diabase and l i m e s t o n e s i s i n the order of 

s e v e r a l hundred f e e t i n the opposite d i r e c t i o n . This f a u l t was a c t i v e 

p r i o r to the f i n a l d e p o s i t i o n of the D a c i t i c t u f f f o r m a t i o n and the Permian 

limestones which formed on the shallow marine s h e l f the D a c i t i c t u f f s 

p r ovided. The youngest f a u l t system trends to the n o r t h and these f a u l t s 

l i k e l y developed i n post Permian time. They o f f s e t both the Karmutsen diabase 

s i l l s as w e l l as the J u r a s s i c f e l d s p a r porphyry dykes a s s o c i a t e d w i t h the 

Bedwell b a t h o l i t h . 
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The d e t a i l e d geology of the Lynx Mine i s shown i n the next two 

s l i d e s . The f i r s t one i s a c r o s s s e c t i o n l o o k i n g to the n o r t h . Here 

r h y o l i t e b r e c c i a s and t u f f s d e f i n e a v o l c a n i c p i l e d i p p i n g 40° nor t h e a s t 

which has been drag Folded and tr u n c a t e d by the south w a l l f a u l t zone. 

The r h y o l i t e s have been down dropped some 1500 f e e t by t h i s f a u l t . The 

banded t u f f s d e p o s i t e d on the f l a n k of t h i s p i l e are f l a t l y i n g and are 

b e l e i v e d to t h i c k e n t o the east and thus i n - f i l l t h i s s t r u c t u r e . 5 t r a t a 

bound massive s u l p h i d e ore occurs 2,000 f e e t from the i n t e r s e c t i o n of 

the r h y o l i t e and the south w a l l f a u l t i n a r h y o l i t e t u f f - a r g i l l i t e 

environment and adjacent t o the f a u l t i n the G zone and G hanging w a l l 

r h y o l i t e b r e c c i a s . Lenses of massive s u l p h i d e a l s o occur adjacent to the 

south w a l l f a u l t . This ore i s b e l i e v e d to be a f a u l t d i s r u p t e d s t r a t a 

bound zone. The next s l i d e i s a l o n g i t u d i n a l s e c t i o n of Lynx showing the 

c o n t i n u i t y of the m i n e r a l i z a t i o n along s t r i k e . The zones on the south 

w a l l terminate where a northeast f a u l t d i s r u p t s the G zone and a north 

f a u l t t r u n c a t e s the e n t i r e s t r u c t u r e at an acute angle. G zone m i n e r a l i z a t i o n 

has been t r a c e d more or l e s s c o n t i n u o u s l y t o the western l i m i t s o f the 

developed p a r t of the mine. In t h i s area we are c u r r e n t l y g e t t i n g encouraging 

r e s u l t s i n both the G zone and the South W a l l zone. 

The Myra F a l l s mine i s l o c a t e d immediately southeast of the Lynx and 

a northeast f a u l t separates the two areas. At Myra a 900 f o o t d i p l e n g t h 

of the r h y o l i t e occurs between the south w a l l f a u l t and a second p a r a l l e l 

f a u l t not present i n the Lynx area. This f a u l t block of r h y o l i t e has been 

t r a c e d 5,000 f t . southeast where a second northeast f a u l t o f f s e t s the 

r h y o l i t e n o r t h t o the P r i c e Mine area. 
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The m i n e r a l i z a t i o n a t Myra d i f f e r s somewhat from t h a t a t the 

Lynx i n t h a t the p y r i t e and c h a l c o p y r i t e content decreases w h i l e there 

are s i g n i f i c a n t i n c r e a s e d i n the s i l v e r and galena content. In the 

e a s t e r n p o r t i o n of the mine m i n e r a l i z a t i o n occurs p r i m a r i l y as massive 

s t r a t a bound ore o v e r l a i n by an a n d e s i t e f l o w . Disseminated zones i n a 

p o s s i b l e fumarole s t r u c t u r e and disseminated zones i n f r a c t u r e s p a r a l l e l 
we 

to the bedding panes a l s o occur. As the s t r a t a bound zone i s t r a c e d -east 

i t plunges i n t o the s t r u c t u r a l l y d i s t u r b e d area a s s o c i a t e d w i t h the 

northwest t r e n d i n g f a u l t system. The d i p l e n g t h of the s t r a t a bound ore 

i s shortened i n t h i s area and the ore i s c l e a r l y drag-Folded i n p l a c e s * 

Disconnected l e n s e s of m i n e r a l i z a t i o n adjacent t o t h e ' f a u l t are found 

o n l y i n t h i s western area and i t i s assumed they are down f a u l t e d p o r t i o n s 

of the s t r a t a bound zone. 

The next s l i d e shows the geology a t the P r i c e mine. Here t h e r e has 

been a major m o d i f i c a t i o n t o the northwest f a u l t system. The apparent 

v e r t i c a l movement i s reversed w i t h the south b l o c k now u p l i f t e d r e l a t i v e 

t o the n o r t h b l o c k . T h i s r e s u l t s i n the exposure of the southern f l a n k 

of the vent f o r m a t i o n p i l e . The s t r a t i g r a p h y a t the P r i c e Mine i s not 

u n l i k e the Lynx or Myra F a l l s mine. I t i s shown here i n s l i g h t l y more 

d e t a i l and you can see t h a t t h e r e i s a b a s a l r h y o l i t e t u f f member o v e r l a i n 

by a sequence o f a l t e r n a t i n g b r e c c i a s and l i t h i c t u f f s . The Banded t u f f 

f ormation o v e r l y i n g the p i l e again shows angles which are not conformable 

t o the p i l e . Mo commercial m i n e r a l i z a t i o n has been discover a t the P r i c e 

mine to date. Two s m a l l s t r a t a bound ore shoots occur i n leases of a l t e r e d 

r h y o l i t e t u f f high i n the vent f o r m a t i o n sequence and the main r h y o l i t e 

member i a c u r r e n t l y being e x p l o r e d by an e x p l o r a t i o n heading which w i l l 

connect w i t h the Myra F a l l s development. 



At t h i s time I would l i k e t o summarize the main p o i n t s of the 

Western Mines d e p o s i t . These f e a t u r e s a r e : 

(1) The v o l c a n i c p i l e i s s y m e t r i c a l 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 occur 
downdip of t h i s f a u l t system, 

(2) 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 
adjacent to and downdip of the f a u l t system, 

(3) Most of the m i n e r a l i z a t i o n i s a t o r near 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 i n the hanging w a l l , 

a n d e s i t e and r h y o - d a c i t e b r e c c i a u n i t s , 

(4) Fragments of ore and a l t e r e d r h y o l i t e occur i n hanging w a l l 
b r e c c i a s and t u f f s , — 

(5) The orebodies 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 but 
are remarkably p e r s i s t e n t along a h o r i z o n t a l plunge. 

These f e a t u r e s i n d i c a t e c e n t r e s 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 break. Hydro-thermal m i n e r a l i z a t i o n 

i s c l o s e l y a s s o c i a t e d w i t h the r h y o l i t e phase of v o l c a n i c a c t i v i t y and most 

probably l i m i t e d t o t h i s phase. I t i s suggested t h a t massive s u l p h i d e s were 

de p o s i t e d p r i m a r i l y a t 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 concentrated downdip 

o f vents and fumerals c o n t r o l l e d and i n t e r - c o n n e c t e d by the northwest break. 

At the c l o s e of the Vent-Banded T u f f v o l c a n i c c y c l e movement along t h i s 

break occurred and dragged a c o n s i d e r a b l e p o r t i o n of the ore d e p o s i t s t o 

t h e i r present p o s i t i o n . 



The next group of s l i d e s are intended to i l l u s t r a t e the rock types 

found i n the Western Mines area w i t h i n the Permian v o l c a n i c s and as w e l l 

show some of the a l t e r a t i o n s a s s o c i a t e d w i t h the ore': . 

S l i d e 1 - i s a r h y o l i t e l a p i l l i t u f f showing very minor a l t e r a t i o n . 

S l i d e 2 - t h i s r h y o l i t e shows t y p i c a l a l t e r a t i o n a s s o c i a t e d w i t h the 
ore zones. Wisps of s e r i c i t e impart a s c h i s t o s e f a b r i c t o 
the rock and disseminated p y r i t e occurs i n both the matrix 
and fragments. 

S l i d e 3 - T h i s s l i d e i s of s i l v e r r i c h ore from the Myra mine. Massive 
weakly banded g a l e n a - s p h a l e r i t e m i n e r a l i z a t i o n occurs with 
a s i l i c o u s gangue, C h a l c o p y r i t e i s disseminated s p a r s e l y 
throughout and occurs as a very t h i n band. 

S l i d e 4 - A n d e s i t e flows commonly o v e r l i e the r h y o l i t e s and t h i s s l i d e 
i l l u s t r a t e s the t y p i c a l a n d e s i t e c o n t a i n i n g quartz amygdules. 

S l i d e 5 - T h i s i s an u n a l t e r e d d a c i t e b r e c c i a . f r o m w e l l up i n the 
hanging w a l l and c o n t a i n s an a l t e r e d p y r i t e bearing r h y o l i t e 
fragment. Ore fragments i n the hanging w a l l b r e c c i a s are 
not uncommon. 

S l i d e 6 &• J show some t y p i c a l hematite a l t e r a t i o n . Hematite a l t e r a t i o n of 
the v o l c a n i c s i s common and may take two forms. The f i r s t s l i d e 
shows hematite v e i n l e t s i n an a l t e r e d d a c i t i c t u f f . S l i d e 7 
shows Jasper fragments developed probably by replacement of 
s i l e c o u s fragments. 

S l i d e 8 - i s a r h y o - d a c i t e t u f f b r e c c i a c o n t a i n i n g sparse p y r i t e . 

S l i d e 9 - t h i s i s a d a c i t e b r e c c i a and the f o l l o w i n g s l i d e i s a c l o s e 
up of the l a p i l l i t u f f . 

S l i d e 10 - This i s a member from the sharp band t u f f formation which c o n t a i n s 
these t u f f s inter-bedded w i t h f i n e r l i t h i c t u f f s . The sharp 
banded t u f f formation i s assigned to a u n i t c o n t a i n i n g a 
s i g n i f i c a n t number of these sharp banded t u f f s . Each banded 
t u f f however may only be s e v e r a l f e e t i n t h i c k n e s s . 

S l i d e 11 - The d a c i t i c t u f f formation i s i l l u s t r a t e d by t h i s s l i d e , 
however i t i s g e n e r a l l y f i n e r g r a i ned and more uniform i n t e x t u r e . 


