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A. A s s u m p t i o n s and Nomenc l a t u r e 

The f o l l o w i n g d i s c u s s i o n assumes: (1) t h a t t h e T s h i n i k i n 
l i m e s t o n e i s c o r r e l a t i v e w i t h Cambrian l i m e s t o n e n o r t h o f Vavenby, 
and (2) t h a t Rea, Sam and Homestake m i n e r a l i z a t i o n i s Devonian i n 
age. There i s a s i g n i f i c a n t body o f e v i d e n c e f o r b o t h o f t h e s e 
a s s u m p t i o n s . The c o r r e l a t i o n and age o f t h e T s h i n i k i n i s n o t based 
s o l e l y on t h e f o s s i l f i n d n e a r Vavenby; t h a t f i n d m e r e l y c o n f i r m e d 
p r e v i o u s r e g i o n a l c o r r e l a t i o n s . The T s h i n i k i n i s t y p i c a l o f t h i c k 
l o w e r Cambrian c a r b o n a t e s a l l a l o n g t h e N o r t h A m e r i c a n m a r g i n , such 
as t h e Badshot i n t h e Kootenay a r c . The sequence c o n t a i n i n g t h e 
T s h i n i k i n (EBG o f S c h i a r r i z a and P r e t o , 1987) i s s i m i l a r t o t h e 
Downey s u c c e s s i o n o f B a r k e r v i l l e T e r r a n e ( t h e n o r t h e r l y e x t e n s i o n 
o f t h e E a g l e B a y ) , w i t h t h e o v e r l y i n g B r a l c o l i m e s t o n e c o r r e l a t i v e 
t o t h e T s h i n i k i n ( S t r u i k , 1989). W h i l e n o t f o o l p r o o f , t h e s e 
c o r r e l a t i o n s p r o v i d e a s t r o n g b a s i s f o r t h e Cambrian age 
a s s u m p t i o n . 

Age o f t h e t h r e e m i n e r a l d e p o s i t s i s based on z i r c o n d a t i n g 
o f t h e Homestake h o s t v o l c a n i c s on t h e e a s t s i d e o f Adams Lake, 
s i m i l a r l e a d i s o t o p e s i g n a t u r e s o f t h e t h r e e d e p o s i t s , and Devono 
- M i s s i s s i p p i a n f o s s i l ages f o r t h e h a n g i n g w a l l s e d i m e n t s a t Rea. 
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Based on o b s e r v a t i o n s made d u r i n g t h e mapping, t h e f o l l o w i n g 
n o m e n c l a t u r e ( a f t e r S c h i a r r i z a and P r e t o , 1987) can be a p p l i e d t o 
t h e map u n i t s : Rea h a n g i n g w a l l s e d i m e n t s = EBP; Rea m a f i c s = EBF 
( p o s s i b l y a l s o i n c l u d i n g EBG); Sam s e d i m e n t s = EBFs; m i d d l e m a f i c s 
= EBF; t u r b i d i t e wedge = EBP; Sam m a f i c s = EBG. 

B. S t r a t i g r a p h y 

The u n i t s a r e d e s c r i b e d h e r e i n o r d e r o f ease o f d i s c u s s i o n , 
r a t h e r t h a n i n s t r a t i g r a p h i c o r s t r u c t u r a l sequence. 

1. EBG 

(a) L i t h o l o g i e s - EBG ( E a g l e Bay green) i n c l u d e s a l l r o c k s i n t h e 
h a n g i n g w a l l o f Samatosum, up t o t h e q u a r t z i t e s i n t h e upper 
t r i b u t a r i e s o f Haggard Creek ( n o r t h e a s t o f J o h n s o n L a k e ) . The 
package i n c l u d e s g r e e n s c h i s t f a c i e s m a f i c m e t a v o l c a n i c s , r i b b o n 
c h e r t , a r g i l l i t e , p h y l l i t e , and pur e t o a r g i l l a c e o u s l i m e s t o n e s . 
S e v e r a l c o n s i d e r a t i o n s s u p p o r t t h e t r e a t m e n t o f t h i s t h i c k s e c t i o n 
as a s i n g l e s t r a t i g r a p h i c e n t i t y : 
(1) s i m i l a r i t y o f m a f i c v o l c a n i c s t h r o u g h o u t t h e s e c t i o n , 
(2) o c c u r r e n c e o f p r i m a r y c a r b o n a t e l e n s e s w i t h i n t h e m a f i c s 
t h r o u g h o u t , 
(3) d i s t r i b u t i o n o f s e d i m e n t a r y and v o l c a n i c f a c i e s . 

M a f i c v o l c a n i c s i n c l u d e a v a r i e t y o f r o c k t y p e s , some o f which 
a r e r e c o g n i z a b l e as p i l l o w e d f l o w s and f l o w b r e c c i a s , f i n e t u f f s 
( g e n e r a l l y i n t e n s e l y f o l i a t e d ) , l a p i l l i t u f f s , and t u f f b r e c c i a s . 
D i a b a s e s i l l s o c c u r l o c a l l y . I n many a r e a s , t h e d e f o r m a t i o n a l 
f a b r i c o b s c u r e s p r i m a r y l i t h o l o g i e s , and s t r o n g f l a t t e n i n g s t r a i n 
i s e v i d e n t even i n r e c o g n i z a b l e p i l l o w e d f l o w s . EBG m e t a v o l c a n i c s 
a r e d i s t i n c t i v e i n t h e i r c a l c a r e o u s n a t u r e and w i d e s p r e a d b l a c k 
c h l o r i t e s p o t t i n g on f o l i a t i o n s u r f a c e s . I d e n t i c a l l o o k i n g r o c k s 
o c c u r t h r o u g h o u t t h e t h i c k s e c t i o n below t h e T s h i n i k i n , and above 
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t h e T s h i n i k i n t o t h e n o r t h e a s t s i d e o f J o h n s o n Lake. 

S e l e c t e d samples from a v a r i e t y o f s t r a t i g r a p h i c l e v e l s w i t h i n 
t h e package have a c o n s i s t e n t g e o c h e m i c a l s i g n a t u r e , c o n f i r m i n g t h e 
v i s u a l s i m i l a r i t y . T r a c e element g e o c h e m i s t r y i s c o n s i s t e n t w i t h 
an i n t r a p l a t e ( a l k a l i c ) ocean i s l a n d s e t t i n g . A l t e r a t i o n causes a 
s h i f t i n a l k a l i - s i l i c a r a t i o s t o w a r d a s u b a l k a l i n e s i g n a t u r e . 

A d i s t i n c t i v e e p i d o t e - q u a r t z a l t e r a t i o n f a c i e s i s seen i n 
a few p l a c e s , w i d e l y s c a t t e r e d w i t h i n t h e s t r a t i g r a p h y : on t h e 
n o r t h e a s t s i d e o f t h e t a i l i n g s pond (above a c h e r t y marker u n i t 
and below t h e T s h i n i k i n ) , on t h e V i c t o r y p r o p e r t y (below t h e c h e r t y 
marker u n i t ) , and on t h e s o u t h s i d e o f S o uth B a r r i e r e Lake (above 
t h e T s h i n i k i n ) . T h i s a l t e r a t i o n i s p r o b a b l y due t o s e a f l o o r 
h y d r o t h e r m a l metasomatism. 

P r i m a r y c a r b o n a t e i s d i a g n o s t i c o f EBG m a f i c s . The c a r b o n a t e 
component r a n g e s from s c a t t e r e d p o c k e t s and s m a l l l e n s e s , t o 
i s o l a t e d beds l e s s t h a n a metre t h i c k , t o l e n s e s up t o 200 metres 
t h i c k . The t h i c k l e n s e s a r e s c a t t e r e d i n t h e upper p a r t o f t h e 
s e c t i o n below t h e T s h i n i k i n , b u t o c c u r above t h e T s h i n i k i n as w e l l 
( e . g . , n o r t h o f J o h n s o n L a k e ) . 

N o n c a l c a r e o u s metasediments a l s o o c c u r t h r o u g h o u t t h e s e c t i o n , 
and a r e l i t h o l o g i c a l l y d i s t i n c t from Sam and Rea s e d i m e n t s . 
L i t h o l o g i e s i n c l u d e a r g i l l i t e , r i b b o n c h e r t w i t h p h y l l i t e p a r t i n g s , 
u n a l t e r e d m u s c o v i t e - c h l o r i t e p h y l l i t e ( i . e . , n o t t h e s e r i c i t e 
p h y l l i t e f o u n d a t Sam), f i n e l y i n t e r b e d d e d a r g i l l i t e and m e t a t u f f , 
c h l o r i t i c t u f f a c e o u s p h y l l i t e , and p e b b l e c o n g l o m e r a t e . The 
p h y l l i t i c f o l i a t i o n i s c h a r a c t e r i s t i c , and u n l i k e t h e s l a t y 
c l e a v a g e d e v e l o p e d i n t h e Sam and Rea s e d i m e n t s . The p e b b l e 
c o n g l o m e r a t e e x h i b i t s i n t e n s e f l a t t e n i n g s t r a i n n o t seen i n t h e 
c o a r s e Rea and Sam e l a s t i c s . 
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The s e d i m e n t s and m a f i c v o l c a n i c s e x h i b i t complex f a c i e s 
changes. A t h i c k s e d i m e n t a r y s e c t i o n u n d e r l y i n g t h e t a i l i n g s pond 
t h i n s o u t d r a m a t i c a l l y n o r t h o f J o h n s o n C r e e k on t h e V i c t o r y 
p r o p e r t y , and s o u t h toward Twin M o u n t a i n . The s o u t h e a s t s i d e o f 
Twin M o u n t a i n c o n t a i n s no s e d i m e n t s ( o t h e r t h a n t h i n c a r b o n a t e 
l e n s e s ) , and abundant c o a r s e f r a g m e n t a l s , and a p p e a r s t o be a 
v o l c a n i c c e n t r e . T h i s g r a d e s l a t e r a l l y t o t h e n o r t h w e s t ( V i c t o r y ) 
i n t o a b a s i n a l s e t t i n g c h a r a c t e r i z e d by i n t e r c a l a t e d a r g i l l a c e o u s 
and c a l c a r e o u s s e d i m e n t s , c h e r t s , f i n e t u f f s and p i l l o w b a s a l t s . 
N o r t h and e a s t o f South B a r r i e r e Lake t h e T s h i n i k i n i s a b s e n t and 
t h e u p p e r s e c t i o n i s dominated by a r g i l l a c e o u s l i m e s t o n e and 
p h y l l i t e . 

(b) S y n d e p o s i t i o n a l f a u l t s - D r a m a t i c changes i n t h i c k n e s s o f 
s e d i m e n t a r y u n i t s i s s u g g e s t i v e o f s y n d e p o s i t i o n a l f a u l t i n g . E a s t 
t r e n d i n g f a u l t s appear t o c o n t r o l b o t h r a p i d t h i c k n e s s changes i n 
t h e t a i l i n g s pond s e d i m e n t s , and v o l c a n i c - se d i m e n t f a c i e s changes 
a c r o s s J o h n s o n Creek. Appearance o f a t h i c k s e d i m e n t u n i t below t h e 
T s h i n i k i n on t h e e a s t s i d e o f Samatosum Cr e e k i s e v i d e n c e o f 
a n o t h e r f a u l t c o n t r o l l e d b a s i n . The a b r u p t d i s a p p e a r a n c e o f t h e 
T s h i n i k i n between S o u t h and E a s t B a r r i e r e Lakes i s p r o b a b l y a l s o 
due t o f a u l t c o n t r o l o f r e e f / b a s i n t o p o g r a p h y . Many o f t h e s e 
f a u l t s , i n c l u d i n g t h e Johnson C r e e k and Samatosum Creek f a u l t s , 
have undergone renewed movement i n t h e T e r t i a r y and t h e r e f o r e now 
e x t e n d i n t o t h e Devonian package. 

2. EBP 

(a) Rea h a n g i n g w a l l - EBP i n c l u d e s m a r g i n a l b a s i n t u r b i d i t e s and 
a s s o c i a t e d f e l s i c v o l c a n i c s o f L a t e D e v o n i a n t o M i s s i s s i p p i a n age. 
T h i s a s s o c i a t i o n i s found n o t o n l y i n t h e s t r a t i g r a p h i c h a n g i n g w a l l 
( s t r u c t u r a l f o o t w a l l ) o f Rea, b u t a l s o i n t h e B i r k C r e e k a r e a and 
w i t h i n t h e l o w e r F e n n e l l . The l o w e r F e n n e l l has a c o e v a l o f f s h o r e 
f a c i e s , c o n t a i n i n g l e s s s i l i c i c l a s t i c s e d i m e n t and s i g n i f i c a n t 
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r i b b o n c h e r t ; z i r c o n d a t i n g o f a QFP n e a r Sprague Creek gave a 
Devonian age. 

The base o f EBP a t Rea i s g e n e r a l l y f a u l t e d , b u t EBP o c c u r s 
l o c a l l y on b o t h s i d e s o f t h e f a u l t . I n p l a c e s , t h e r e f o r e , i t l i e s 
i n s t r a t i g r a p h i c c o n t a c t w i t h t h e sequence h o s t i n g Rea e x h a l a t i v e 
m i n e r a l i z a t i o n . The l a t t e r i s l o c a l l y capped by a t h i n , l e n s y , f i n e 
m a f i c t o i n t e r m e d i a t e v o l c a n i c l a s t i c - a r g i l l i t e u n i t ( e . g . , above 
t h e L100 l e n s ) . The base o f EBP a t Rea i s a q u a r t z - r i c h g r i t 
u n i t , w h i c h i s o v e r l a i n by (and l a t e r a l l y g r a d e s i n t o ) w e l l bedded 
s l a t e - s i l t s o n e t u r b i d i t e s . The l a t t e r a r e d i a g n o s t i c o f EBP. They 
a r e a l s o t y p i c a l o f D e v o n o - M i s s i s s i p p i a n t u r b i d i t e s from t h e Yukon 
t o Nevada ( e . g . , E a r n G r o u p ) , t h e p r o d u c t o f a c o n t i n e n t a l - s c a l e 
l a t e Devonian e x t e n s i o n a l e v e n t . 

The t u b i d i t e u n i t i s s t r u c t u r a l l y u n d e r l a i n by a t h i c k f e l s i c 
v o l c a n i c package (EBPv), w h i c h i s u n d e r l a i n i n p a r t by more 
t u r b i d i t e s ( e . g . , a l o n g t h e mine r o a d ) . The l a t t e r a r e p r o b a b l y 
s t r u c t u r a l l y i n t e r l e a v e d w i t h m a f i c v o l c a n i c s above t h e Homestake 
d e p o s i t (based on Dave H e b e r l e i n ' s mapping). B o t h f e l s i c v o l c a n i c -
t u r b i d i t e c o n t a c t s may be s t r u c t u r a l , b u t s i m i l a r ages and 

w i d e s p r e a d s p a t i a l a s s o c i a t i o n o f t h e two u n i t s s u g g e s t s t h a t t h e y 
a r e p a r t o f t h e same s t r a t i g r a p h i c sequence. 

(b) T u r b i d i t e wedge - A v e r y t h i n , e l o n g a t e b e l t o f t u r b i d i t e s 
o c c u r s on t h e n o r t h e a s t s i d e o f t h e Rea - Sam sequence: t h e 
t u r b i d i t e "wedge". S y m m e t r i c a l sequences on b o t h s i d e s o f t h e wedge 
( i n p l a c e s ) , h i n g e zones n e a r t h e c o r e o f t h e wedge, and f a c i n g 
r e v e r s a l s i n d i c a t e t h a t t h e wedge i s a s y n c l i n e . F a c i n g r e v e r s a l s 
and b e d d i n g - c l e a v a g e r e l a t i o n s h i p s d e m o n s t r a t e t h a t s m a l l e r s c a l e 
p a r a s i t i c f o l d s a r e common. C o n s i s t e n t f a c i n g i n some s e c t i o n s 
s u g g e s t s t h a t l o c a l l y s h e a r i n g may have removed one o f t h e major 
f o l d l i m b s . U n d e r l y i n g t h e t u r b i d i t e s on b o t h f o l d l i m b s a r e 
s i m i l a r bands o f c h e r t y e x h a l i t e and p y r i t i c s e d i m e n t a r y b r e c c i a s . 



6 

C o r r e l a t i o n o f t h e d i s t i n c t i v e t u r b i d i t e s i n t h e s y n c l i n e and 
i n t h e Rea h a n g i n g w a l l i s t h e s i m p l e s t s t r a t i g r a p h i c a s s u m p t i o n . 
I t i s s u p p o r t e d by t h e p r e s e n c e o f e x h a l i t e s s t r a t i g r a p h i c a l l y 
b e n e a t h t h e t u r b i d i t e s i n b o t h c a s e s . 

3. EBF 

(a) C o r r e l a t i o n s - The v o l c a n i c sequence h o s t i n g t h e Rea l e n s e s 
c o n t a i n s a d i s t i n c t i v e f e l d s p a t h i c l a p i l l i t u f f , w h i c h i s 
r e g i o n a l l y c o r r e l a t e d w i t h EBF ( E a g l e Bay f e l d s p a r ) on t h e b a s i s 
o f l i t h o l o g y and t h e Devonian age o f Rea m i n e r a l i z a t i o n . (EBF i s 
u n d a t e d , b u t r e g i o n a l l y l i e s between t h e M i d d l e D e v o n i a n Homestake 
s c h i s t - EBA - and D e v o n o - M i s s i s s i p p i a n EBP). T h i s i n t e r p r e t a t i o n , 
c o u p l e d w i t h c o r r e l a t i o n o f t h e t u r b i d i t e wedge and Rea h a n g i n g w a l l 
s e d i m e n t s , and i n t e r p r e t a t i o n o f t h e wedge as a s y n c l i n e , i m p l i e s 
t h a t t h e Sam s e d i m e n t s ( a c t u a l l y a m i x e d s e d i m e n t a r y - v o l c a n i c 
sequence) a r e EBF as w e l l . The change from a v o l c a n i c - dominated 
sequence h o s t i n g Rea t o a c o e v a l s e d i m e n t - d o m i n a t e d sequence 
b e n e a t h t h e t u r b i d i t e wedge i s t h e r e f o r e a s t r u c t u r a l l y t e l e s c o p e d 
b a s i n a l f a c i e s change. 

C o r r e l a t i v e v o l c a n i c s i n c l u d e t h e f e l d s p a t h i c l a p i l l i t u f f s 
and t u f f b r e c c i a s u n d e r l y i n g EBP t u r b i d i t e s n o r t h w e s t o f t h e Sinmax 
- J o h n s o n C r e e k j u n c t i o n , and p o s s i b l y some o f t h e m a f i c u n i t s 
above t h e Homestake c l i f f s . The v o l c a n i c - t u r b i d i t e s u c c e s s i o n 
n o r t h o f t h e c r e e k j u n c t i o n i s r i g h t way up and f a c e s n o r t h e a s t , 
o p p o s i t e t o t h e Rea s u c c e s s i o n . T h i s i m p l i e s t h a t t h e EBPv f e l s i c s 
c o r e a b r o a d , o v e r t u r n e d , a l t h o u g h s t r u c t u r a l l y dismembered 
s y n c l i n e . The Homestake s c h i s t (EBA) does n o t o c c u r on t h e upper 
( o v e r t u r n e d ) l i m b , due t o n o n - d e p o s i t i o n ( i . e . , EBF was d e p o s i t e d 
d i r e c t l y on EBG), and/or s t r u c t u r a l c o m p l i c a t i o n s . 
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(b) Rea m a f i c s - The f e l d s p a t h i c Rea m a f i c s a r e exposed i n t h e a r e a 
o f t h e Rea a d i t and t r e n c h e s , and above t h e L97 l e n s . Toward t h e 
s t r a t i g r a p h i c t o p o f t h i s s e c t i o n ( e s p e c i a l l y b e l o w t h e L100 l e n s ) 
t h e y a r e s t r o n g l y a l t e r e d t o s e r i c i t e - q u a r t z - p y r i t e , and 
r i d d l e d w i t h deformed c h e r t y q u a r t z v e i n s , w h i c h a r e t e x t u r a l l y 
v e r y s i m i l a r t o o v e r l y i n g c h e r t y e x h a l i t e s . 

G e o c h e m i s t r y o f t h e l e a s t a l t e r e d o f t h e s e r o c k s ( c h l o r i t e -
d o l o m i t e ) i s s t r i k i n g l y s i m i l a r t o t h e EBG m e t a v o l c a n i c s . Both 

p l o t as i n t r a p l a t e a l k a l i b a s a l t s on t r a c e e l e m e n t d i s c r i m i n a t i o n 
d i a g r a m s , and as a l k a l i n e t o s u b a l k a l i n e on t h e a l k a l i - s i l i c a 
p l o t . H i g h e r Z r i n t h e Rea m a f i c s may be due t o c o n t i n e n t - d e r i v e d 
d e t r i t a l z i r c o n s . The Rea m a f i c s have a s i g n i f i c a n t l y h i g h e r 
MgO/CaO r a t i o , b u t t h i s c o u l d be e x p l a i n e d by f o o t w a l l a l t e r a t i o n 
as w e l l as by p r i m a r y c o m p o s i t i o n . 

The Rea m a f i c sequence c o n t a i n s EBG - l i k e c a l c a r e o u s m a f i c 
m e t a v o l c a n i c s s t r u c t u r a l l y above t h e f e l d s p a t h i c m a f i c s . These 
l o c a l l y have a b l a c k c h l o r i t e s p o t t e d t e x t u r e t y p i c a l o f EBG. A 
s m a l l e x p o s u r e n o r t h o f t h e mine r o a d c o n t a i n s b o t h u n i t s ; t h e 
c o n t a c t i s o b s c u r e d by o v e r b u r d e n . A c c o r d i n g t o K e i t h G l o v e r , t h e r e 
i s l i t t l e p o s s i b i l i t y o f a s t r u c t u r a l c o n t a c t between t h e two 
u n i t s . T h i s s u g g e s t s t h a t i f t h e s e r o c k s a r e EBG, t h e Rea m a f i c 
sequence c o n t a i n s a p r e s e r v e d o v e r t u r n e d u n c o n f o r m i t y between 
Cambrian (?) and Devonian r o c k s . 

(c) 266 zone - D e t a i l e d work by K e i t h G l o v e r on 266 zone c o r e 
c l a r i f i e d t h e n a t u r e o f t h e " d o l s e d s " and t h e s t r u c t u r a l 
r e l a t i o n s h i p between t h e " m i d d l e m a f i c s / d o l s e d s " , o v e r l y i n g 
e x h a l i t e s and t h e t u r b i d i t e wedge. H i s i n t e r p r e t a t i o n i s 
f u n d a m e n t a l t o t h e c o r r e l a t i o n s p r e s e n t e d h e r e . To summarize 
b r i e f l y : t h e " d o l s e d s " a r e f i n e v o l c a n i c l a s t i c s , l o c a l l y w i t h 
i n t e r s t i t i a l a r g i l l i t e , s i m i l a r t o r o c k s a t t h e t o p o f t h e Rea 
m a f i c s ; t h e y o c c u r on b o t h l i m b s o f t h e f o l d c o r e d by t h e a r g i l l i t e 
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wedge; t h e y a r e s t r a t i g r a p h i c a l l y o v e r l a i n and l o c a l l y u n d e r l a i n 
by c h e r t y e x h a l i t e and s e d i m e n t a r y c h e r t b r e c c i a s , w i t h 
d i s c o n t i n u o u s m a s s i v e s u l p h i d e pods; t h e y p i n c h o u t t o t h e 
s o u t h e a s t (toward Sam) i n t o m a i n l y a r g i l l a c e o u s and c h e r t y 
s e d i m e n t s . A c c o r d i n g t o Bob F r e i s e n , t e x t u r a l l y d i s t i n g u i s h a b l e 
d o l o m i t i c m a f i c v o l c a n i c l a s t i c s e x t e n d s o u t h e a s t t o about 100W i n 
t h e mine a r e a . 

The s e d i m e n t s s t r a t i g r a p h i c a l l y b e n e a t h t h e t u r b i d i t e wedge 
a r e s i g n i f i c a n t l y d i f f e r e n t from EBP. The d i f f e r e n c e s i n c l u d e : a 
h i g h e r component o f c h e r t (much o f w h i c h a p p e a r s t o be e x h a l a t i v e ) , 
and w i d e s p r e a d s e d i m e n t a r y and t e c t o n i c b r e c c i a s w i t h c h e r t and 
s u l p h i d e f r a g m e n t s . These f e a t u r e s a r e c h a r a c t e r i s t i c o f a 
t e c t o n i c a l l y a c t i v e b a s i n w i t h s i g n i f i c a n t h y d r o t h e r m a l a c t i v i t y , 
whereas t y p i c a l EBP l i t h o l o g i e s s u g g e s t q u i e t a c c u m u l a t i o n o f 
d i s t a l t u r b i d i t e s . 

C. S t r u c t u r e 

1. G e n e r a l - The Sam - Rea sequence i s a narrow, h i g h l y deformed 
f o l d and t h r u s t b e l t b e n e a t h a r e g i o n a l - s c a l e t h r u s t ( t h e Haggard 
C r e e k f a u l t o f S c h i a r r i z z a and P r e t o ) . The s t y l e o f d e f o r m a t i o n 
w i t h i n t h e b e l t i s a t t r i b u t a b l e t o p r o x i m i t y t o t h i s s t r u c t u r e , as 
w e l l as t o t h e competency d i f f e r e n c e between t h e f i n e g r a i n e d , w e l l 
bedded s e d i m e n t s w h i c h dominate i n t h i s b e l t , and t h e t h i c k , 
s t r u c t u r a l l y o v e r l y i n g m a f i c s and u n d e r l y i n g f e l s i c v o l c a n i c s and 
i n t r u s i v e s . 

A c c o r d i n g t o E s s o - Homestake mapping c o m p i l e d by Dave 
H e b e r l e i n , t h e deformed b e l t p i n c h e s o u t r a p i d l y t o t h e s o u t h e a s t 
from Sam, w i t h t h e Sam s e d i m e n t s d i s a p p e a r i n g w i t h i n 1.5 
k i l o m e t r e s . The Rea h o r i z o n c o n t i n u e s w e l l p a s t Homestake Creek, 
b u t by Homestake Creek (2.5 km s o u t h e a s t o f Sam) o n l y 200 metres 
o r so s e p a r a t e s t h e EBP f e l s i c s and EBG. I i n t e r p r e t t h i s p i n c h o u t 
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as a s t r u c t u r a l f e a t u r e c a u s e d by c o n v e r g e n c e o f t h e t h r u s t a t t h e 
base o f EBG ("Haggard Creek f a u l t " ) and a t h r u s t s e p a r a t i n g t h e 
Rea h a n g i n g w a l l s e d i m e n t s and EBP f e l s i c s . 

The Haggard C r e e k f a u l t , as seen l o c a l l y i n o u t c r o p and i n 
d r i l l s e c t i o n s , d i p s s t e e p e r t h a n S I , and i n p l a n v i e w d i v e r g e s 
from S I and F l f o l d axes by a s m a l l a n g l e . I t g r a d u a l l y c u t s o u t 
t h e Sam-Rea sequence t o t h e s o u t h e a s t , p u t t i n g EBG a l m o s t d i r e c t l y 
on EBP f e l s i c s s o u t h e a s t o f Homestake Creek, w i t h o n l y a narrow 
i n t e r v e n i n g s l i v e r o f "Rea h o r i z o n " . 

2. Phases o f D e f o r m a t i o n - The s o u t h e a s t t r e n d i n g p l a n a r 
p e n e t r a t i v e f a b r i c e v i d e n t t h r o u g h o u t t h e a r e a i s c o n s i d e r e d t o be 
S I . I t i s p o s s i b l e t h a t an e a r l i e r phase o f d e f o r m a t i o n a f f e c t e d 
EBG, b u t no u n e q u i v o c a l p r e - F l f o l d c l o s u r e s were fo u n d . S I i s 
a x i a l p l a n a r t o t i g h t t o i s o c l i n a l f o l d s and d i p s m o d e r a t e l y t o t h e 
n o r t h e a s t . F i r s t phase f o l d s and c l e a v a g e - b e d d i n g i n t e r s e c t i o n s 
p l u n g e v a r i a b l y d e p e n d i n g on l a t e r f o l d i n g (and p o s s i b l y f a u l t i n g ) . 
M i n o r f o l d s a r e p a r a s i t i c t o l a r g e - s c a l e , t i g h t t o i s o c l i n a l 
f o l d s w h i c h i n t h e Sam - Rea b e l t have w a v e l e n g t h s on t h e o r d e r o f 
100 - 200 m e t r e s . 

A c c o r d i n g t o O l i v e r (1988) t h e L98 l e n s a t Rea i s deformed by 
i s o c l i n a l f o l d s w i t h a m p l i t u d e s up t o 15 m e t r e s . These were n o t 
o b s e r v e d i n s u r f a c e mapping, b u t e v i d e n c e o f s i m i l a r s c a l e f o l d i n g 
was p r o v i d e d by a l t e r n a t i n g bands o f i n t e n s e l y a l t e r e d and l e s s 
a l t e r e d m e t a v o l c a n i c s a c r o s s s t r i k e . 

L a r g e s c a l e F l f o l d s have n o t been i d e n t i f i e d i n EBG on t h e 
west s i d e o f Adams Lake. On t h e Adams P l a t e a u , t h e p r e s e n c e o f a 
q u a r t z i t e marker u n i t i n a t h i c k mixed s e d i m e n t package e n a b l e d 
i d e n t i f i c a t i o n o f a r e g i o n a l s c a l e s y n c l i n e - a n t i c l i n e p a i r 
( N i k w i k w a i a S y n c l i n e ) by government g e o l o g i s t s . 
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A s e c o n d phase c r e n u l a t i o n c l e a v a g e i s s u p e r i m p o s e d on S I i n 
f i n e r s e d i m e n t s and i s c o a x i a l w i t h phase one w i t h i n about 15 
d e g r e e s . As s u c h i t i s p r o b a b l y a c o n t i n u a t i o n o f a s i n g l e 
p r o l o n g e d s o u t h w e s t v e r g i n g d e f o r m a t i o n a l e v e n t . Phase 2 
c r e n u l a t i o n s commonly p l u n g e i n t h e o p p o s i t e d i r e c t i o n t o phase 
one c l e a v a g e - b e d d i n g i n t e r s e c t i o n s . 

A t h i r d phase o f d e f o r m a t i o n has p r o d u c e d e a s t t r e n d i n g k i n k 
and c h e v r o n f o l d s w i t h a l o c a l l y d e v e l o p e d f i n e , s t e e p l y d i p p i n g 
a x i a l p l a n e c l e a v a g e . These f o l d s a r e e s p e c i a l l y common i n 
s c h i s t o s e m a f i c t u f f s i n t h e Twin M o u n t a i n a r e a . They may be 
p a r a s i t i c t o m a j o r e a s t e r l y t r e n d i n g f o l d s . The l o n g s e c t i o n o f 
t h e a r g i l l i t e wedge shows an u n d u l a t i n g base i n d i c a t i n g open f o l d s 
w i t h a w a v e l e n g t h o f 250 (?) m e t r e s . 

G.L. D i c k i e (Minequest) d e s c r i b e s e a s t t r e n d i n g second phase 
f o l d s on t h e Adams P l a t e a u w h i c h a p p e a r t o be c o r r e l a t i v e w i t h what 
I am c a l l i n g F3. He a l s o d e s c r i b e s a l a t e r s t a g e o f r e g i o n a l s c a l e 
n o r t h t r e n d i n g f o l d i n g w h i c h has n o t p r o d u c e d a p e n e t r a t i v e 
c l e a v a g e . S i m i l a r f o l d s have n o t been mapped on t h e west s i d e o f 
Adams Lake. 

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

Three m i n e r a l i z i n g e p i s o d e s c a n be r e c o g n i z e d i n t h e b e l t . A 
f o u r t h , e a r l i e r e p i s o d e i s r e p r e s e n t e d by t h e Homestake d e p o s i t , 
w h i c h i s n o t d i s c u s s e d f u r t h e r h e r e . These can be c l e a r l y 
d i s t i n g u i s h e d o n l y away from t h e p i t a r e a , as a t Sam i n t e n s e v e i n 
r e l a t e d a l t e r a t i o n and s t r u c t u r a l c o m p l i c a t i o n s make i t d i f f i c u l t 
t o d i s e n t a n g l e phases o f m i n e r a l i z a t i o n . 

(1) S y n s e d i m e n t a r y e x h a l i t e d e p o s i t i o n i s r e p r e s e n t e d by t h e 
c o r r e l a t i v e Rea and Sam h o r i z o n s and a s s o c i a t e d c h e r t y b r e c c i a s 
and p y r i t i c (+ q u a r t z - s e r i c i t e ) a l t e r a t i o n . T h i s i s t h e l a s t , 
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hydrothermal phase of Devonian mafic volcanism, preceding more 
quiescent basinal conditions represented by EBP. Proximal exhalite 
at Rea i s underlain by inte n s e l y s e r i c i t i z e d v o l c a n i c s , while more 
d i s t a l exhalites to the northeast (266 zone) were deposited i n 
sediment - r i c h part of the basin, with l i t t l e or no footwall 
a l t e r a t i o n . Sulphide i s characterized by As - Au - base metal 
m i n e r a l i z a t i o n ; a l a t e phase of bedded b a r i t e l o c a l l y caps the 
sequence at Rea. 

P y r i t i z a t i o n (MUT) i d e n t i f i e d i n the p i t area as preceding 
vein r e l a t e d s e r i c i t i z a t i o n may belong (partly?) to t h i s phase. 
Other candidates f o r e a r l y m i n e r a l i z a t i o n at Sam are: (1) the 
feeder type, breccia hosted, disseminated to semi-massive low Ag 
m i n e r a l i z a t i o n i n RG 85; and (2) the i s o c l i n a l l y folded b a r i t e 
zone, with i t s Rea-like sulphur isotope signature (C. Godwin). 

The unusual, high arsenic geochemistry of the Rea lenses i s 
probably a function of i t s t e c t o n i c s e t t i n g . I t s a l k a l i c host rocks 
were superimposed on and l a t e r a l to an arc (Homestake) i n an 
i n c i p i e n t r i f t s e t t i n g , with m i n e r a l i z a t i o n probably occurring 
during the major Late Devonian extensional event. This event was 
accompanied by unusual s t y l e s of m i n e r a l i z a t i o n , such as 
carbonatite r e l a t e d rare earths (e.g. Aley carbonatite) and U-F 
r i c h replacement/exhalite (Rexspar). Rea i s therefore not a t y p i c a l 
a r c - r e l a t e d VMS, nor i s i t r e l a t e d to a t y p i c a l spreading centre 
i n oceanic crust. 

(2) D i s t i n c t from t h i s phase are the Sam quartz veins with 
massive Ag-Sb - r i c h p o l y m e t a l l i c sulphides and intense s e r i c i t i c 
a l t e r a t i o n zones. These c l e a r l y crosscut EBP t u r b i d i t e s i n the p i t 
and therefore postdate both exhalative a c t i v i t y and the onset of 
t u r b i d i t e deposition, according to the c o r r e l a t i o n s discussed 
above. This r e l a t i o n s h i p , and the d i f f e r e n t geochemistry of Sam 
and Rea argue that the two phases are g e n e t i c a l l y unrelated. 
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I f so, the s i m i l a r i t y of Sam and Rea lead isotope signatures 
suggests e i t h e r : (a) Sam galena (but not n e c e s s a r i l y tetrahedrite) 
i s remobilized from e a r l i e r exhalative m i n e r a l i z a t i o n , or (b) the 
two episodes occurred within the same time frame according to the 
r e s o l u t i o n of lead isotopes (at best, + 50 Ma) . In any case, the 
lead shows that the two deposits have the same upper c r u s t a l lead 
source. 

The theory that the two episodes of mi n e r a l i z a t i o n are 
temporally and g e n e t i c a l l y d i s t i n c t does not mean that they are 
therefore unrelated. In p a r t i c u l a r , the v e i n f l u i d s could have 
accessed structures developed during e x h a l i t e deposition. 

The heat source f o r f l u i d s which deposited the veins 
represents a furt h e r conundrum. One p o s s i b i l i t y i s the g r a n i t i c 
paragneisses which intrude Homestake rocks r e g i o n a l l y , and which 
have a Late Devonian age by uranium-lead dating. 

(3) The hangingwall mafics are cut by quartz-carbonate-base metal+ 
b a r i t e veins and r e l a t e d sericite-carbonate a l t e r a t i o n zones of 
the "Twin Mountain shear zone". This i s a broad, d i f f u s e zone of 
sheared and a l t e r e d rocks which has been traced f o r 8 kilometres, 
trending roughly p a r a l l e l to regional f o l i a t i o n . Large, r e l a t i v e l y 
barren quartz-carbonate veins i n the p i t belong to t h i s phase. Lead 
isotopes i n d i c a t e a younger age than Rea/Sam, p o s s i b l y coeval with 
e a r l y regional deformation (Late T r i a s s i c - e a r l y J u r a s s i c ? ) . 


