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2. INTRODUCTION 

2.1 LOCATION AND ACCESS 

The G olden Bear Mine p r o p e r t y i s l o c a t e d i n n o r t h w e s t e r n 
B r i t i s h C o lumbia i n t h e A t l i n M i n i n g D i v i s i o n a t l a t i t u d e 58° 13' 
n o r t h and l o n g i t u d e 132° 17' west (Tu l s e q u a h map s h e e t 104K). 
The mine i s a p p r o x i m a t e l y 140 km west o f Dease Lake and 160 km 
s o u t h e a s t o f A t l i n ( F i g . 2.1.1). 

The p r o p e r t y c o v e r s 11662.1 h e c t a r e s (28817.7 a c r e s ) o f 
i r r e g u l a r , g l a c i a t e d h i g h l a n d s s e p a r a t e d by rugged, d e e p l y 
i n c i s e d v a l l e y s on t h e e a s t s i d e o f t h e C h e c h i d l a Range i n t h e 
Coast M o u n t a i n s . E l e v a t i o n s range from 600 t o 2200 m and most o f 
t h e p r o p e r t y i s above t r e e l i n e . 

The c l a i m b l o c k i s s o u t h o f Tatsamenie Lake and r o u g h l y 
c e n t e r e d on B e a r s k i n Lake ( F i g . 2.2.1). B e a r s k i n Lake, l o c a l l y 
known as "Muddy Lake", i s w i t h i n t h e n o r t h e a s t f l o w i n g B e a r s k i n 
Creek d r a i n a g e , a t r i b u t a r y o f t h e Samotua R i v e r . 

A c c e s s t o t h e mine i s by r o a d , f i x e d w i n g a i r c r a f t o r 
h e l i c o p t e r . The p r i v a t e , 155 km a l l - w e a t h e r mine a c c e s s r o a d 
j o i n s t h e Dease Lake - T e l e g r a p h Creek r o a d . A 1070 m (3500 f t ) 
g r a v e l l a n d i n g s t r i p and t h e 1500 m (492 0 f t ) l o n g l a k e 
accommodate f i x e d - w i n g a i r c r a f t . F l o a t p l a n e s can o p e r a t e on 
B e a r s k i n Lake between e a r l y June and l a t e O c t o b e r . S k i - e q u i p p e d 
a i r c r a f t c a n be u s e d on t h e l a k e between l a t e November t o e a r l y 
May. A h e l i - p a d i s s i t u a t e d j u s t west o f t h e camp. 

2.2 CLAIM STATUS 

The G o l d e n Bear p r o p e r t y c o n s i s t s o f 27 c l a i m s (408 u n i t s 
c o v e r i n g 10,200 h e c t a r e s ) and one m i n i n g l e a s e ( c o v e r i n g 14 62.1 
h e c t a r e s ) h e l d i n t h e name o f N o r t h A m e r i c a n M e t a l s (B.C.) I n c . 
( F i g . 2.2.1). The c l a i m groups and t h e i r p r e s e n t e x p i r y d a t e s 
a r e l i s t e d i n T a b l e 2.2.1. 

The Tan 7, Bear IN, Bear, Bear 3S, and Totem c l a i m s were 
c o n v e r t e d t o M i n i n g Lease #40, e f f e c t i v e O c t o b e r 30, 1989. The 
p r i m a r y t e r m o f t h e l e a s e i s 30 y e a r s and s u b j e c t t o an a n n u a l 
r e n t a l f e e . 

The M i n i n g Lease and t h e Bear 4, Totem 2, Bear 2, Bear 3N, 
Bear I S , and Sam 1 c l a i m s were l a s t grouped on F e b r u a r y 15, 1990 
as t h e " B e a r s " group. 
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F i g u r e 2.1.1 L o c a t i o n map o f n o r t h w e s t e r n B r i t i s h 
C o l u m b i a showing t h e G o l d e n Bear Mine 
p r o p e r t y , t h e mine a c c e s s r o a d and p r o x i m i t y 
t o Highway #37. 
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F i g u r e 2.2.1 C l a i m l o c a t i o n map f o r t h e G o l d e n Bear 
p r o p e r t y , showing M i n f i l e m i n e r a l showings 
and p r o s p e c t s . 
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2.3 PROPERTY GEOLOGY 

The G o l d e n Bear p r o p e r t y i s u n d e r l a i n by c o m p l e x l y 
f o l d e d and f a u l t e d P e r m o - T r i a s s i c r o c k s o f t h e S t i k i n e 
T e r r a n e ( F i g . 2.3.1). The s t r a t i g r a p h i c u n i t s a r e i n t r u d e d 
by f o l i a t e d T r i a s s i c t o n o n - f o l i a t e d J u r a s s i c Coast P l u t o n i c 
Complex d i o r i t e s t o c k s , C r e t a c e o u s t o T e r t i a r y S l o k o Group 
f e l s i c dykes,and Recent L e v e l M o u n t a i n Group b a s a l t dykes. 

E p i s o d e s o f f o l d i n g , f a u l t i n g and g r e e n s c h i s t f a c i e s 
metamorphism have a f f e c t e d t h e e n t i r e package o f 
s t r a t i g r a p h i c r o c k s exposed i n t h e a r e a . Rocks p r o x i m a l t o 
maj o r f a u l t s have t y p i c a l l y been c a r b o n a t i z e d o r s i l i c i f i e d 
and a r e l o c a l l y a s s o c i a t e d w i t h p r e c i o u s and base m e t a l 
m i n e r a l i z a t i o n . 

More r e c e n t Q u a t e r n a r y d e p o s i t s , g l a c i a t i o n and s l o p e 
movements have c r e a t e d some extreme f e a t u r e s such as t h e 
B e a r s k i n Creek l a n d s l i d e and t h e p r e s e n t t o p o g r a p h i c 
s u r f a c e . 

G e ology 

The o l d e s t r o c k u n i t t h a t o c c u r s w i t h i n t h e map a r e a i s 
a s l i c e o f u l t r a m a f i c r o c k o f t e c t o n i c o r i g i n ( F i g . 2.3.1). 
O t h e r w i s e , t h e G olden Bear a r e a i s dominated by a 
co n f o r m a b l e s t r a t i g r a p h i c s u c c e s s i o n o f c a r b o n a t e r o c k s and 
m a f i c v o l c a n i c r o c k s o f t h e S t i k i n e T e r r a n e . 

Rock names us e d i n p r o p e r t y - s c a l e g e o l o g i c a l mapping 
and c o r e l o g g i n g have been r e d u c e d t o f o u r l e t t e r codes 
(McDonald and Reddy, 1990; A p p e n d i x C ) . G e n e r a l l i t h o l o g i e s 
a r e d e s c r i b e d from o l d e s t t o y o u n g e s t i n t h e f o l l o w i n g 
p a r a g r a p h s . P r o p e r t y s p e c i f i c f o u r l e t t e r r o c k codes a r e 
i n d i c a t e d i n b o l d t y p e i n p a r e n t h e s e s f o l l o w i n g g e n e r a l r o c k 
names. 

Ultramafic rocks ( p r e - P e r m i a n ) , l a r g e l y s e r p e n t i n i t e , 
o c c u r a l o n g d e e p - s e a t e d , s t e e p l y - d i p p i n g f a u l t zones j u s t 
n o r t h o f t h e c e n t r a l p o r t i o n o f t h e p r o p e r t y . These r o c k s 
have been t e c t o n i c a l l y emplaced and do n o t f i t c o n f o r m a b l y 
i n t o t h e l o c a l s t r a t i g r a p h y . Age i s unknown, b u t i s 
p o s s i b l y P ermian ( S o u t h e r , 1971). The ma j o r f a u l t 
s t r u c t u r e s t h a t c o n t a i n t h e s l i c e s o f u l t r a m a f i c r o c k c u t 
a c r o s s t h e p r o p e r t y , b u t no u l t r a m a f i c r o c k i s exposed 
w i t h i n t h e c l a i m b l o c k . 

The carbonate u n i t (Permian) i s t h e o l d e s t 
s t r a t i g r a p h i c u n i t on t h e p r o p e r t y and i s a t l e a s t 300 m 
t h i c k . L i t h o l o g i e s c o m p r i s i n g t h i s u n i t i n c l u d e l i m e s t o n e 
(LMST), d o l o m i t e (DOLO), and c h e r t (CHRT) ( F i g s . 2.3.1 and 
2.3.2). The c a r b o n a t e s form a m a s s i v e , r e s i s t a n t r i d g e t h a t 
o u t c r o p s on t h e w e s t e r n edge o f t h e c l a i m b l o c k . Permian 
f u s u l i n i d s , c r i n o i d s and min o r c o r a l f o s s i l s i n t h e 
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F i g u r e 2.3.1 G e n e r a l i z e d g e o l o g y map o f t h e Golden Bear 
p r o p e r t y . 
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F i g u r e 2.3.2 G e n e r a l i z e d s t r a t i g r a p h i c s e c t i o n o f t h e 
main l i t h o l o g i e s on t h e Golden Bear 
p r o p e r t y . 
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l i m e s t o n e i n d i c a t e a s h a l l o w m a r i n e , c a r b o n a t e bank 
d e p o s i t i o n a l environment. F o s s i l ages d e f i n e a Permian age 
f o r t h i s u n i t (Monger and Ross, 1971). 

W i t h i n t h e c a r b o n a t e u n i t i s a p o o r l y bedded, cream 
c o l o u r e d l i m e s t o n e ( a p p r o x i m a t e l y 150 m t h i c k ) t h a t forms 
t h e base o f t h e c a r b o n a t e s u c c e s s i o n . T h i s i s l o c a l l y 
o v e r l a i n by a t h i n ( l e s s t h a n 5 m) w h i t e d o l o m i t e bed. T h i n 
bedded, b u f f - w e a t h e r i n g c r i n o i d a l l i m e s t o n e (LMBC) o v e r l i e s 
t h e s e two u n i t s . The c r i n o i d a l u n i t i s up t o 50 m t h i c k and 
i s a u s e f u l marker h o r i z o n on t h e p r o p e r t y ( O l i v e r and 
Hodgson, 1989). Up t o 100 m o f ca r b o n a c e o u s , " d i r t y " 
l i m e s t o n e w i t h l o c a l amorphous s i l i c a i n c l u s i o n s and b l a c k 
c h e r t i n t e r b e d s (DOCH) o v e r l i e s t h e marker u n i t . The 
c a r b o n a t e s u c c e s s i o n i s capped by a d i s t i n c t b l a c k c h e r t 
u n i t up t o 30 m t h i c k . 

A v a r i e t y o f b r e c c i a s and b r e c c i a t i o n t e x t u r e s have 
been o b s e r v e d i n t h e c a r b o n a t e s i n c l u d i n g : i n t r a f o r m a t i o n a l 
beds o f m o n o l i t h i c s e d i m e n t a r y b r e c c i a (Wober and Shannon, 
1985) , c r a c k l e b r e c c i a t i o n where c a r b o n a t e beds a r e t i g h t l y 
f o l d e d , k a r s t s o l u t i o n c o l l a p s e b r e c c i a s (Lowey 1986: Read 
1986) and t e c t o n i c - h y d r o t h e r m a l b r e c c i a s r e l a t e d t o 
m i n e r a l i z a t i o n (DOSB, CHSB, DOXB, CHXB). 

The change from d e p o s i t i o n o f b i o g e n i c l i m e s t o n e t o 
c h e r t p o s s i b l y r e f l e c t s i n c r e a s i n g amounts o f s i l i c a added 
t o s e a w a t e r by submarine h o t s p r i n g s a s s o c i a t e d w i t h t h e 
o n s e t o f m a f i c v o l c a n i s m (Lehrman and Caddey, 1989). O l i v e r 
( O l i v e r and Hodgson, 1989) mapped a 50 m t h i c k u n i t t h a t 
t h e y d e s c r i b e d as " t r a n s i t i o n a l v o l c a n i c l a s t i c s " a t t h e 
c o n t a c t between t h e c a r b o n a t e u n i t and t h e o v e r l y i n g m a f i c 
v o l c a n i c u n i t . T h i s t r a n s i t i o n a l u n i t i n c l u d e s a n k e r i t i c 
p h y l l i t e s (PHYL), e p i c l a s t i c s (MFEP), and a r g i l l a c e o u s 
(AR6I) r o c k s . The t r a n s i t i o n from l i m e s t o n e t o c h e r t t o 
m a f i c v o l c a n i c r o c k i s c o n s i d e r e d c o n f o r m a b l e on a r e g i o n a l 
s c a l e . 

The m a f i c v o l c a n i c rock u n i t ( P e r m o - T r i a s s i c ) i s a t 
l e a s t 200 m t h i c k . T h i s u n i t c o n s i s t s o f m a f i c f l o w s w i t h 
l o c a l p i l l o w s (MFFL), p y r o c l a s t i c s r a n g i n g from ash (MFAS) 
t o l a p i l l i - s i z e d f ragments (MFLP), and e p i c l a s t i c s e d iments 
(MFEP). M a f i c v o l c a n i c s dominate t h e c e n t r a l and s o u t h e r n 
p o r t i o n s o f t h e p r o p e r t y ( F i g . 2.3.1). The u n i t i s a 
g e n e r a l l y m o n o l i t h o l o g i c s u c c e s s i o n t h a t was d e p o s i t e d i n a 
b a c k - a r c e n v i r o n m e n t . M a f i c v o l c a n i c s a r e r e l a t i v e l y 
u n a l t e r e d , e x c e p t n e a r major f a u l t zones where t h e y can be 
e x t e n s i v e l y c a r b o n a t i z e d (MFCA) and s i l i c i f i e d . 

F o ur main u n i t s t h a t i n t r u d e t h e s t r a t i g r a p h i c r o c k s 
w i t h i n t h e Golden Bear a r e a a r e as f o l l o w s : (1) gabbro 
s i l l s ; (2) g r a n o d i o r i t e and d i o r i t e s t o c k s ; (3) f e l s i c 
d y k e s ; and (4) b a s a l t dykes. These u n i t s a r e d e s c r i b e d from 
t h e o l d e s t t o youngest i n t h e f o l l o w i n g p a r a g r a p h s . 
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C o n t a c t r e l a t i o n s h i p s between gabbro s i l l s (GBRO) and 
t h e o v e r l y i n g m a f i c f l o w s and p y r o c l a s t i c r o c k s s u g g e s t t h a t 
t h e gabbro may be, i n p a r t , s u b v o l c a n i c and c o e v a l w i t h t h e 
l o w e r T r i a s s i c m a f i c v o l c a n i c r o c k s ( O l i v e r and Hodgson, 
1990). These s i l l s i n t r u d e t h e m a f i c v o l c a n i c r o c k s and 
form d a r k , r e s i s t a n t r i d g e s a t t h e t o p o f E a s t Bowl b u t do 
n o t appear on a p r o p e r t y s c a l e map. The c o n t a c t s o f - t h e 
g a b b r o i c i n t r u s i v e s a r e o f t e n marked by c h i l l e d m a r g i n s o r 
by c l a y gouge zones. Gabbro forms t h e m a j o r i t y o f t h e s l i d e 
m a t e r i a l t h a t has b l o c k e d t h e B e a r s k i n Creek v a l l e y f o r m i n g 
B e a r s k i n Lake. 

Granodiorite and d i o r i t e intrusions o f t h e C o a s t 
P l u t o n i c Complex a r e T r i a s s i c ( f o l i a t e d ; GRDP) and J u r a s s i c 
( n o n - f o l i a t e d ; GRDI) i n age ( S o u t h e r , 1971). F o l i a t e d 
h o r n b l e n d e d i o r i t e i n t r u d e s t h e m a f i c v o l c a n i c r o c k s i n t h e 
n o r t h c e n t r a l p a r t o f t h e c l a i m b l o c k . The s t r o n g 
metamorphic f o l i a t i o n and a l t e r a t i o n i n t h e s e i n t r u s i v e s 
r e s u l t e d from m i d d l e T r i a s s i c t e c t o n i c a c t i v i t y ( S o u t h e r , 
1971). 

N o n - f o l i a t e d h o r n b l e n d e d i o r i t e i n t r u s i v e s a r e 
r e l a t i v e l y uncommon. A m i d d l e t o l a t e J u r a s s i c age (156 Ma 
t o 171 Ma) has been a s s i g n e d t o t h e s e i n t r u s i v e s based on 
d a t e s o b t a i n e d from s i m i l a r r o c k s i n t h e s u r r o u n d i n g a r e a 
( H e w g i l l , 1985; S c h r o e t e r , 1987). 

T i t l e y (1987) d e s c r i b e s f e l s i c d y k e s , t h a t he equates 
t o t h e n o n - f o l i a t e d d i o r i t e , on t h e TOTEM c l a i m and f e l s i c 
s t o c k s s o u t h o f B e a r s k i n Lake where t h e y i n t r u d e t h e p r e -
Upper T r i a s s i c m a f i c v o l c a n i c r o c k s . 

The m i n e r a l i z e d f e l s i c dyke i n t h e F l e e c e Bowl Zone i s 
h y d r o t h e r m a l l y a l t e r e d a d j a c e n t t o t h e m i n e r a l i z e d F l e e c e 
F a u l t . T h i s dyke has n o t been s u c c e s s f u l l y d a t e d , b u t seems 
t o p r e d a t e m i n e r a l i z a t i o n . The r e l a t i o n s h i p w i t h t h e 
h y d r o t h e r m a l system i s n o t known ( T i t l e y , 1987). 

F e l s i c volcanic rocks (RHDY; L a t e C r e t a c e o u s t o E a r l y 
T e r t i a r y ) o f t h e S l o k o Group, c u t t h e S t i k i n e g r e e n s t o n e s . 
These r h y o l i t e dykes a l s o o c c u r as p a r t o f a dyke swarm t h a t 
p a r a l l e l s t h e c o n t a c t o f a l a r g e body o f S l o k o Group f e l s i c 
e x t r u s i v e s 2 km west o f t h e p r o p e r t y ( T i t l e y , 1987). 

Basalt dykes (BSDY; Miocene t o Recent) o f t h e L e v e l 
M o u n t a i n Group a r e m i n o r i n e x t e n t b u t t h e y i n t r u d e a l l 
u n i t s i n c l u d i n g m i n e r a l i z a t i o n . These dykes t r e n d n o r t h -
s o u t h and a r e s t e e p l y i n c l i n e d , r o u g h l y p a r a l l e l t o t h e main 
f a u l t s t r u c t u r e s . L e v e l M o u n t a i n Group v o l c a n i c r o c k s form 
l a r g e s h i e l d v o l c a n o e s e a s t o f t h e p r o p e r t y . B a s a l t f l o w s 
o u t c r o p 4 km n o r t h o f t h e p r o p e r t y . 
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S t r u c t u r e 

Three d e f o r m a t i o n a l e v e n t s have a f f e c t e d t h e r o c k s i n 
t h e Golden Bear a r e a . The f i r s t two e v e n t s a r e t h e most 
s i g n i f i c a n t . The f i r s t phase o f d e f o r m a t i o n o c c u r r e d d u r i n g 
t h e T a h l t a n i a n orogeny ( m i d d l e T r i a s s i c ) and r e s u l t e d i n 
t i g h t l y f o l d e d n o r t h - t r e n d i n g i s o c l i n a l f o l d s w i t h t h i n n e d 
l i m b s and a x i a l p l a n e s t h a t d i p s t e e p l y t o t h e e a s t . - F o l d 
axes p l u n g e s h a l l o w l y t o t h e s o u t h . G r e e n s c h i s t f a c i e s 
metamorphism accompanied t h e d e f o r m a t i o n a l e v e n t and a 
r e g i o n a l a x i a l p l a n a r f o l i a t i o n was d e v e l o p e d . 

As t h e f i r s t phase o f f o l d i n g p r o g r e s s e d , e a r l y d u c t i l e 
f o l d i n g gave way t o b r i t t l e f a u l t i n g w h i c h d e v e l o p e d a 
v a r i e t y o f f a u l t s and f r a c t u r e s . L a r g e n o r t h - t r e n d i n g 
s t r u c t u r e s s u c h as t h e p r e c u r s o r t o t h e " O p h i r Break" were 
d e v e l o p e d a t t h i s t i m e . These l a r g e s c a l e f a u l t s l a t e r 
became h o s t t o d i s t r i c t m i n e r a l i z a t i o n . 

A second phase o f d e f o r m a t i o n ( e a r l y t o m i d d l e 
J u r a s s i c ) r e s u l t e d i n r e f o l d i n g o f t h e s t r a t i g r a p h y i n t o 
b r o a d , open n o r t h w e s t - t r e n d i n g , m o d e r a t e l y s o u t h e a s t -
p l u n g i n g f o l d s . A complex f o l d i n t e r f e r e n c e p a t t e r n 
r e s u l t e d ( d e s c r i b e d i n d e t a i l i n Lehrman and Caddey, 1989). 

D u r i n g t h e second phase o f d e f o r m a t i o n , b r i t t l e 
s t r u c t u r e s were a l s o d e v e l o p e d . E a r l i e r s t r u c t u r a l f e a t u r e s 
were m o d i f i e d and r e a c t i v a t e d d u r i n g t h e second e v e n t . 
Renewed movement on major f a u l t s p r o b a b l y produced t h e 
s t r u c t u r a l d i l a t i o n s a l o n g t h e O p h i r Break. Golden Bear 
m i n e r a l i z a t i o n was c o i n c i d e n t w i t h t h i s second event o f 
d e f o r m a t i o n . 

The t h i r d phase o f d e f o r m a t i o n has been d e s c r i b e d as a 
m i d d l e T e r t i a r y e x t e n s i o n a l e v e n t w h i c h d e v e l o p e d b l o c k 
f a u l t s t r u c t u r e s t h a t p e n e t r a t e t h e y o u n gest T e r t i a r y r o c k s 
( S o u t h e r , 1971). 

Q u a t e r n a r y d e p o s i t s 

Q u a t e r n a r y d e p o s i t s w i t h i n t h e Golden Bear a r e a i n c l u d e 
l a n d s l i d e d e b r i s and u n c o n s o l i d a t e d s e d i m e n t s . 

S o u t h e r (1971) d e s c r i b e d t h e main r o c k a v a l a n c h e t h a t 
impounds B e a r s k i n Lake i n t h e B e a r s k i n V a l l e y . S l i d e d e b r i s 
e x t e n d s o v e r 2 s q u a r e k i l o m e t r e s i n a r e a (volume 
a p p r o x i m a t e l y 100 m i l l i o n c u b i c metres) on t h e e a s t s i d e o f 
t h e BEAR c l a i m ( T i t l e y , 1987). T h i s s l i d e i s s p e c u l a t e d t o 
have o c c u r r e d as a c a t a s t r o p h i c r o c k a v a l a n c h e t h a t 
descended o n t o a w a s t i n g g l a c i e r i n B e a r s k i n Creek v a l l e y 
about 10,000 y e a r s ago, t h u s as t h e g l a c i e r moved, t h e 
a v a l a n c h e d e b r i s was c a r r i e d f a r t h e r down t h e v a l l e y t h a n 
o t h e r w i s e seems p o s s i b l e ( T i t l e y , 1987). 
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S l o p e movements d i r e c t l y a f f e c t t h e Bear Main Zone. 
The uppermost p a r t o f t h e Bear d e p o s i t has l o c a l l y been 
d i s p l a c e d by mass w a s t i n g f o r m i n g t h e S l i d e Base Zone and 
s e v e r a l o t h e r s m a l l anomalous h o r i z o n s w i t h i n t h e s l i d e 
m a t e r i a l . Rock a v a l a n c h e d e b r i s has been d r i l l e d t o 40 m 
d e p t h i n some s u r f a c e d r i l l h o l e s and i n underground 
w o r k i n g s t h e s l i d e base has been e n c o u n t e r e d i n c r o s s - c u t s 
i n t h e h a n g i n g w a l l o f t h e B ear M a i n Zone. 

T i t l e y (1987) d e s c r i b e s t h e u n c o n s o l i d a t e d Q u a t e r n a r y 
s e d i m e n t s on t h e c l a i m group a s : 

c o n s i s t ( i n g ) o f a l l u v i u m , g l a c i a l outwash, t i l l , 
a l p i n e m o r a i n e , c o l l u v i u m and f e l s e n m e e r . Some 
b r o a d a l l u v i a l o r outwash d e p o s i t s o c c u r i n t h e 
Samotua R i v e r and B e a r s k i n Creek v a l l e y s . These 
form t h e o n l y l a r g e f l a t a r e a s on t h e p r o p e r t y and 
a r e s u b j e c t t o a n n u a l f l o o d s . G l a c i a l t i l l o c c u r s 
as t h i n , s c a t t e r e d , w i d e s p r e a d d e p o s i t s . A l p i n e 
m o raine forms low r i d g e s and t h i c k a c c u m u l a t i o n s * 
i n l o c a l a r e a s such as a t t h e t o p o f E a s t Bowl. 
T h i n d e p o s i t s o f c o l l u v i u m and f e l s e n m e e r c o v e r 
much o f t h e c l a i m b l o c k and o f t e n o b s c u r e bedrock 
g e o l o g y . 

2.4 MINERALIZATION 

G o l d e n Bear i s a s h e a r zone h o s t e d , e n i g m a t i c g o l d -
s i l v e r t e l l u r i d e d e p o s i t w i t h e p i t h e r m a l a f f i n i t i e s . The 
Bear M a i n Zone i s a h i g h g r a d e , s t r u c t u r a l l y c o n t r o l l e d o r e 
s h o o t w i t h a v e i n - l i k e geometry. 

Ore g r a de m a t e r i a l i s l o c a l i z e d a l o n g an i n t e r m i t t e n t l y 
m i n e r a l i z e d n o r t h - t r e n d i n g s t r u c t u r e known as t h e Ophir 
Break. T h i s s t r u c t u r e i s a t l e a s t 20 km i n l e n g t h , about 9 
km o f w h i c h i s on t h e Golden Bear Mine p r o p e r t y . 

On a p r o p e r t y s c a l e , t h e O p h i r B r e a k i s made up o f 
s e v e r a l m a j o r , s t e e p l y e a s t - d i p p i n g f a u l t s w h i c h b i f u r c a t e 
and merge t o form an a n a s t o m o s i n g s h e a r system. W i t h i n t h i s 
zone o f s h e a r e d r o c k d i s t i n c t s t r u c t u r e s have been 
i d e n t i f i e d ( F i g . 2.4.1). 

On t h e d e p o s i t s c a l e , t h e Bear Main Fault o c c u r s a l o n g 
t h e e a s t e r n m a r g i n o f t h e O p h i r Break. T h i s f a u l t 
j u x t a p o s e s c a r b o n a t i z e d m a f i c v o l c a n i c r o c k on t h e h a n g i n g 
w a l l , a g a i n s t c a r b o n a t e r o c k i n t h e f o o t w a l l . F u r t h e r west, 
t h e Footwall Fault i s t h e w e s t e r n boundary o f t h e c a r b o n a t e 
r o c k package and p l a c e s c a r b o n a t e i n t h e h a n g i n g w a l l 
a g a i n s t m a f i c v o l c a n i c r o c k i n t h e f o o t w a l l . The r e s u l t i s 
a f a u l t - b o u n d e d s l i v e r o f c a r b o n a t e r o c k c e n t r a l t o t h e 
O p h i r Break. The main c a r b o n a t e l e n s o u t c r o p s o v e r p a r t o f 



27 

t h e Bear M a i n Zone and p i n c h e s out a t d e p t h and a l o n g s t r i k e 
t o t h e n o r t h . 

T h i s l e n s o f c a r b o n a t e r o c k i s , i t s e l f , c u t by t h e 
Internal S l i v e r Fault ( F i g . 2.4.1). The I n t e r n a l S l i v e r 
F a u l t i s a r i e d e l s h e a r s t r u c t u r e w h i c h i s en e c h e l o n and a t 
a low a n g l e t o t h e d i r e c t i o n o f r e l a t i v e movement on t h e 
Bear M a i n and F o o t w a l l F a u l t s . The I n t e r n a l S l i v e r F a u l t 
c o n n e c t s t h e Bear M a i n and F o o t w a l l F a u l t s due t o a moderate 
e a s t d i p . T h i s f a u l t s e p a r a t e s t h e c a r b o n a t e i n t o two l e n s s 
and d i s p l a c e s them such t h a t t h e e a s t l e n s " r i d e s up" o n t o 
t h e west l e n s i n a r e v e r s e sense o f f a u l t movement. 

The I n t e r n a l S l i v e r F a u l t s p l i t s i n t o two f a u l t s ; t h e 
Internal S l i v e r Footwall Fault and t h e Internal S l i v e r 
Hanging Wall Fault, w h i c h f o l l o w t h e v o l c a n i c / c a r b o n a t e 
c o n t a c t s . The I n t e r n a l S l i v e r F o o t w a l l F a u l t merges up 
s e c t i o n , w i t h t h e F o o t w a l l F a u l t , where t h e west l e n s o f 
c a r b o n a t e p i n c h e s o u t . The I n t e r n a l S l i v e r Hanging W a l l 
f a u l t merges up s e c t i o n w i t h t h e Bear F a u l t , where t h e e a s t 
l e n s o f c a r b o n a t e p i n c h e s o u t . 

Foster's Fault i s a l a r g e f a u l t zone i n m a f i c v o l c a n i c 
r o c k and a r g i l l a c e o u s t u f f s west o f t h e F o o t w a l l F a u l t , n e a r 
t h e w e s t e r n m a r g i n o f t h e O p h i r Break. The West Wall Fault 
( F i g . 2.3.1) p l a c e s m a f i c v o l c a n i c r o c k i n t h e h a n g i n g w a l l 
a g a i n s t a f o o t w a l l o f l i m e s t o n e . A t p r e s e n t , 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 has n o t been i d e n t i f i e d i n a s s o c i a t i o n w i t h 
t h e s e w e s t e r l y s t r u c t u r e s . 

M i n e r a l i z a t i o n i s a s s o c i a t e d w i t h t h e f a u l t s t r u c t u r e s 
t h a t bound and/or s h e a r t h e d o l o m i t e l o z e n g e s . P r e f e r e n t i a l 
m i n e r a l i z a t i o n , o r t h i c k e n i n g o f a zone, o c c u r s a t t h e 
c o n f l u e n c e o f t h e s e major f a u l t s t r u c t u r e s ( F i g . 2.4.2). 
D e p o s i t - s c a l e s t r u c t u r a l c o n t r o l i s a l s o e x p r e s s e d by 
p r e f e r e n t i a l m i n e r a l i z a t i o n a l o n g and w i t h i n r i g h t - h a n d e d 
s t r i k e d e f l e c t i o n s and f l a t t e r e a s t d i p p i n g segments i n t h e 
Bear Main F a u l t . L o c a l l y , l e s s e r m i n e r a l i z e d zones f o l l o w 
s p l i t s and s p l a y s o f f t h e main f a u l t s t r u c t u r e s . 

Ore g r a d e m a t e r i a l i s commonly, b u t n o t i n v a r i a b l y , 
a s s o c i a t e d w i t h up t o 3% p y r i t e i n s h e a r e d m a f i c t u f f and i s 
l o c a l l y accompanied by b l e a c h i n g and c h l o r i t e - s e r i c i t e -
a n k e r i t e - f u c h s i t e ( ? ) a l t e r a t i o n o f t h e m a f i c v o l c a n i c r o c k s . 

G o l d e n Bear i s n o t t y p i c a l o f e p i t h e r m a l t y p e d e p o s i t s 
i n t h a t t h e r e a r e no w e l l - d e f i n e d v e i n s o r v e i n systems. 
A l t h o u g h t h e o v e r a l l geometry i s v e i n - l i k e , t h e d e p o s i t i s 
b e t t e r d e s c r i b e d as a m i n e r a l i z e d f a u l t zone i n c o n t a c t w i t h 
h y d r o t h e r m a l l y cemented c h e r t / c a r b o n a t e b r e c c i a a l o n g a 
s t r u c t u r a l d i l a t a n c y . 

A l t e r a t i o n , c h a r a c t e r i s t i c o f e p i t h e r m a l systems i s 
weak t o a b s e n t and t h e p r o m i n e n t a l t e r a t i o n m i n e r a l s ; 



30 

c h l o r i t e , f u c h s i t e , s e r i c i t e and a n k e r i t e , a r e more t y p i c a l 
o f mesothermal systems (Lehrman and Caddey, 1989). L o c a l 
k a o l i n i t e and i l l i t e a l t e r a t i o n may be supergene. 

S e v e r a l c h a r a c t e r i s t i c s o f t h e d e p o s i t s u p p o r t an 
e p i t h e r m a l c l a s s i f i c a t i o n : 

(1) m i n e r a l i z a t i o n c o n s i s t s l a r g e l y o f open space f i l l i n g s 
and i s s t r o n g l y s t r u c t u r a l l y c o n t r o l l e d ; 

(2) gangue m i n e r a l o g y i s d o m i n a n t l y d o l o m i t e - q u a r t z -
a n k e r i t e ; 

(3) a t y p i c a l e p i t h e r m a l g e o c h e m i c a l s i g n a t u r e o c c u r s w i t h 
e l e v a t e d Au, As, Te, Ag, Sb, Hg, B i , S v a l u e s and low 
base m e t a l s ; 

(4) Au/Ag r a t i o s a r e low ( g e n e r a l l y 1:1 o r 1:2); and 

(5) l i m i t e d f l u i d i n c l u s i o n d a t a i n d i c a t e s 180°C a n d l t o 3 
w e i g h t p e r c e n t NaCl e q u i v a l e n t s a l i n i t i e s . 

R e g a r d l e s s o f d e p t h o f o r i g i n , m i n e r a l i z a t i o n i s 
b e l i e v e d t o have o c c u r r e d d u r i n g a s i n g l e s t a g e e v e n t . 
H y d r o t h e r m a l q u a r t z i s i n c o n s p i c u o u s and, where p r e s e n t , 
does n o t show s e q u e n t i a l d e p o s i t i o n a l f e a t u r e s . F u r t h e r m o r e 
m e t a l l i c m i n e r a l g r a i n s a r e v e r y s m a l l ( l e s s t h a n 0.5 t o 5 
m i c r o n s ) and a r e t y p i c a l l y a n h e d r a l . 

Lehrman and Caddey (1989) i n f e r t h a t t h e m i n e r a l i z i n g 
e v e n t was a b r i e f , c a t a s t r o p h i c , s i n g l e e p i s o d e t h a t d i d n o t 
i n v o l v e s i g n i f i c a n t s u s t a i n e d b o i l i n g . M i n e r a l i z a t i o n was 
a s s o c i a t e d w i t h h y d r o f r a c t u r i n g o r h y d r o - t e c t o n i c b r e c c i a 
f o r m a t i o n . The h y d r o t h e r m a l f l u i d s c o n t a i n e d v e r y h i g h 
m e t a l c o n c e n t r a t i o n s ( t h i s i s r e q u i r e d by t h e h i g h grade 
system w h i c h was n o t enhanced by m u l t i - e p i s o d e 
m i n e r a l i z a t i o n ) and r e l a t i v e l y l i t t l e s i l i c a . Under such 
c o n d i t i o n s a m i n e r a l i z e d , n o n - c r u s t i f i e d , gangue-supported 
d i l a t i o n a l b r e c c i a , l a r g e l y d e v o i d o f t a b u l a r v e i n s o r 
v e i n l e t s c o u l d be d e v e l o p e d . 

A c o n c e p t u a l g e n e t i c model f o r t h e f o r m a t i o n o f and 
m i n e r a l i z a t i o n i n t h e Bear Main Zone i s d i s c u s s e d i n d e t a i l 
i n Lehrman and Caddey (1989). 

2.5 WORK HISTORY 

The remote and rugged n a t u r e o f n o r t h w e s t e r n B r i t i s h 
C o l umbia has r e s t r i c t e d m i n e r a l e x p l o r a t i o n t o c o a s t a l a r e a s 
u n t i l f i x e d w i n g a i r c r a f t and h e l i c o p t e r s made i n l a n d a c c e s s 
e a s i e r . The f i r s t c l a i m s t a k e d n e a r B e a r s k i n Lake was i n 
1956 by K.A. Gamey ( N i c k o No. 30, R e c o r d No. 3077, Tag No. 


