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The o r i g i n a l s t u d i e s were f o c u s s e d on t h e s t r u c t u r a l e n v i r o n m e n t , 
m a i n l y because o f t h e model at t h e t i m e o f h y d r o t h e r m a l l y i n t r o d u c e d 
s u l f i d e s i n t o a deformed h o s t , w i t h t h e ore c o n t r o l b e i n g " f a v o r a b l e 
s t r u c t u r a l zones". The p r o b l e m was t o u n d e r s t a n d t h e s t r u c t u r e i n o r d e r 
t o d e t e r m i n e what were t h e f a v o r a b l e s t r u c t u r a l z o n e s . 

From e a r l y s t u d i e s Hodgson o u t l i n e d t h e f o l l o w i n g f o l i a t i o n s : 
l ) b e d d i n g , 2) a main d e f o r m a t i o n a l f o l i a t i o n ( s c h i s t o s i t y ) , and _ 

3) a l a t e s t r a i n s l i p c l e a v a g e . 
A main l i n e a t i o n was mapped; i t i s s t e e p l y p l u n g i n g r o u g h l y 

p a r a l l e l t o t h e ore s h o o t s , and i s d e f i n e d by m i n e r a l and f r a g m e n t 
e l o n g a t i o n i n t h e main s c h i s t o s i t y . 

Some o f t h e v a r i a b i l i t y i n s c h i s t o s i t y i n t e n s i t y c o u l d be _ 
c o r r e l a t e d w i t h r o c k t y p e . 

D a c i t e h o o d s , p r e v i o u s l y c o n s i d e r e d a p r o b a b l e s t r u c t u r a l t r a p 
f o r o r e s o l u t i o n s , may n o t be b u t may be p o s t - o r e . 

J a n . 196U ( M e s o s c o p i c A n a l y s i s ) 

More d e t a i l e d s t r u c t u r a l s t u d i e s gave t h e f o l l o w i n g n o m e n c l a t u r e 
t o f o l i a t i o n s , f o l d s , l i n e a t i o n s : 

F o l i a t i o n s : S - beds , c o l o r b a n d i n g i n f l o w s , t u f f s 
S i - main s c h i s t o s i t y , a f f e c t s a l l B r i t a n n i a mine r o c k s e x c e p t 

l a t e d i k e s ( l a m p r o p h y r e , a n d e s i t e , d a c i t e ) 
S i l - s t r a i n s l i p c l e a v a g e : i n c l u d e s a l l f o l i a t i o n s c u t t i n g S i 
S I I I - f r a c t u r e c l e a v a g e , g e n e r a l l y g e n t l y d i p p i n g , p r o d u c i n g 

c r u m b l y r o c k s 
S j v - m i c r o f a u l t s , i r r e g u l a r c r a c k s , v e i n s : v a r i a b l e o r i e n t a t i o n , 

b u t g e n e r a l l y c o a x i a l t o L j . 

F o l d s : F - f o l d s i n S f o r w h i c h S j i s n o t a x i a l p l a n a r ( p r e S j ) 
F]_ - f o l d s i n S w i t h S i a x i a l p l a n a r 
F£ - m i c r o f o l d s i n S j w i t h S j i a x i a l p l a n a r 

L i n e a t i o n s : L - i n t e r s e c t i o n o f S,.and ST, d e f i n e d by c o l o r b a n d i n g on S j 
and i s p a r a l l e l t o F]_ a x e s . 

In - s t e e p l y p l u n g i n g m i n e r a l l i n e a t i o n i n S j , commonly s u b p a r a l l e l 
t o t h e t r a c e o f S i v . 

L2 - s t e e p l y p l u n g i n g fragment e l o n g a t i o n i n S j , s u b p a r a l l e l t o 
In^ t o r m aking an a n g l e o f up t o 30° t o L]_. 

L 2 a - wavy t e x t u r e on p a r a l l e l t o l o n g a x i s o f q u a r t z b o u d i n s . 

M a c r o s c o p i c A n a l y s i s : 

The p u r p o s e o f m e s o s c o p i c a n a l y s i s i s t o a i d i n s t u d y o f m a c r o s c o p i c 
f e a t u r e s , and t o d e t e r m i n e t h e d i s t r i b u t i o n o f m e s o s c o p i c f e a t u r e s on a 
m a c r o s c o p i c (mine-wide) s c a l e . 
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M a c r o s c o p i c s t r u c t u r e s a r e : 
1) Two major f o l d s whose axes p l u n g e s t e e p l y west p a r a l l e l t o t h e p l u n g e 

o f the ore "bodies. One f o l d d e f i n e s a b r o a d m o n o c l i n a l warp i n r o c k u n i t 
c o n t a c t s . 

2) Based on l i n e a t i o n measurements, Tp t e n d n o t t o have a s i n g l e 
p r e f e r r e d o r e n t a t i o n 

3) and L j are s t a t i s t i c a l l y homogeneous on t h e s c a l e o f t h e m i n e , b u t 
m i n o r v a r i a t i o n s may be i m p o r t a n t r e g a r d i n g ore c o n t r o l s , 

h) P o s t S j f a u l t s a r e c o a x i a l about Lj_ i n West V i c t o r i a , movement on 
them might produce t h e s t e e p p l u n g e o f some ore b o d i e s . 

S u g g e s t i o n ^ f o r mapping 

1) S t r u c t u r a l measurements t a k e n as p a r t o f r o u t i n e mapping. S t a r t by 
n o t mapping e v e r y f a b r i c e l e m e n t , b u t o n l y t h o s e w h i c h are r e a s o n a b l y 
e s t a b l i s h e d as b e i n g s i g n i f i c a n t i n t h e mine as a w h o l e . I n d e t a i l e d s t u d i e s 
o f more complex a r e a s , a l l s t r u c t u r a l e l e m e n t s can be mapped. 

2) S t r u c t u r a l d a t a t o be p l o t t e d on s p e c i a l mans. 
3) Keep an open mind r e g a r d i n g s t r u c t u r a l c o n t r o l : d o n ' t get p r e ­

c o n c e i v e d i d e a on a p a r t i c u l a r t y p e o f s t r u c t u r a l c o n t r o l w h i c h m i g h t b l i n d 
y ou t o o t h e r p o s s i b l e i m p o r t a n t f e a t u r e s w h i c h n i g h t c o n t r o l o r e . 

J u l y 106U 

P e t r o l o g y 

E x t r u s i v e r o c k s : m a i n l y a n d e s i t e , f l o w b r e c c i a s c o n t a i n one main t y p e 
o f f r a g m e n t ; f e l d s p a r p h e n o c r y s t s cowwonly s i n g u l a r 5 amygdules common, and 
commonly a r e z o n e d ; t h e y c o n t a i n q z , c t , e p , c h l , w i t h m i n o r f e l d , s e r , and py; 
groundmass i s t y p i c a l l y m i c r o l i t i c ; a l t e r a t i o n and d e f o r m a t i o n range f r o m 
weak t o s t r o n g . 

P y r o c l a s t i c r o c k s : a n d e s i t i c and d a c i t i c ( i n c l u d e s g r e e n m o t t l e d s c h i s t s ) 
grade t e x t u r a l l y t o f l o w b r e c c i a s i n one d i r e c t i o n and s e d i m e n t a r y r o c k s i n 
a n o t h e r ; c o n t a i n a wide v a r i e t y o f s i z e , s h a p e , c o m p o s i t i o n , and t e x t u r e o f 
f r a g m e n t s ; g e n e r a l l y w e l l f o l i a t e d . 

A r g i l l i t e s and o t h e r s e d i m e n t a r y r o c k s : v e r y f i n e dense s e r i c i t i c 
groundmass, g r a d i n g w i t h i n c r e a s i n g g r a i n s i z e and c h l o r i t e c o n t e n t t o f i n e 
a n d e s i t i c t u f f ; commonly w e l l f o l i a t e d ; S ( c o l o r b a n d i n g ) i s t r a n s p o s e d 
t o w a r d s S j w i t h , i n c r e a s i n g degree of.'development0&f S j , and i s b e s t r e c o g n i z e d 
i n F j h i n g e s . 

I n t r u s i v e r o c k s : 
D a c i t e d i k e s : f e l d s p a r p h e n o c r y s t s commonly c l u s t e r e d i n a f i n e t o medium 
q u a r t z - f e l d s p a r groundmass; some t y p e s have q u a r t z p h e n o c r y s t s w h i c h show 
p r i m a r y r e s o r p t i o n t e x t u r e ; some have' p r i m a r y b r e c c i a t e x t u r e s ; a l l are 
metamorphosed t o l o w e r g r e e n s c h i s t assemblage o f q z - a b - K f e l d - e h l - s e r - e p x 
l e u c o x e n e ; w e a k l y ' d e f o r m e d by S j b e c a u s e o f o r i g i n a l competency (most 
d a c i t e s a r e p o s t - S j --119-72) 
Lamprophyre d i k e s c o n s i s t o f u n a l t e r e d z oned p l a g i o c l a s e and brown h o r n b l e n d e 
i n a f i n e u n a l t e r e d m a t r i x ( p o s t S j , p o s t metamorphism) 

A n h y d r i t i c s c h i s t s : abundant deformed a n h y d r i t e and undeformed v e i n s 
o f a n h y d r i t e ; s u g g e s t i o n t h a t a t l e a s t some a n h y d r i t e i s p r e - S j ( a l l a n h y d r i t e 
i s ^ r o-^S ~ b u t some r e m o b i l i z ^ d p o s t — S T — 107p) 
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S i l i c e o u s r o c k s : p r o d u c e d by s i l i c a metasomatism p r e - S j 

No. 8 b r e c c i a : i r r e g u l a r f r a g m e n t s o f a n d e s i t i c t u f f o r f l o w s e t i n 
a f i n e g r a i n e d " c h e r t y " groundmass; p o s s i b l e o r i g i n b y b a s e l e a c h i n g a l o n g 
m e t a s o m a t i c f r o n t s r e l a t e d t o an i n t e r s e c t i n g f r a c t u r e s y s t e m , l e a v i n g a 
r e s i d u u m o f q u a r t z and s e r i c i t e . 

Metamorphism: 

Tendency to w a r d s l o w e r g r e e n s c h i s t f a c i e s grade o f r e g i o n a l meta­
morphism. S j and L i d e f i n e d b y p o d s , l e n s e s , and s t r e a k s o f c h l o r i t e and 
s e r i c i t e formed d u r i n g metamorphism. Many v e i n l e t s may be p r o d u c t s o f 
metamorphic s e g r e g a t i o n . V a r i a t i o n i n f o l i a t i o n i n t e n s i t y depends on degree 
o f f o r m a t i o n o f s e r i c i t e and c h l o r i t e d u r i n g metamorphism. I n many r o c k s 
two p r e f e r r e d o r i e n t a t i o n s o f s h e e t s i l i c a t e s e x i s t , and t h e y may be 
contemporaneous i n development. F p i d o t e a l t e r a t i o n s p o t s a r e d e v e l o p e d i n 
many w e a k l y deformed a n d e s i t i c r o c k s . 

Me t as omat i sm: 

Mechanism i s base l e a c h i n g w i t h Ca.and Fe r e p l a c e d by K and H; A l 
i s g e n e r a l l y s t a b l e but i s l e a c h e d i n a r e a s o f s t r o n g s i l i c i f i c a t i o n . Q u a r t z 
v e i n s may be formed i n p a r t b y s e g r e g a t i o n o f q u a r t z from h o s t r o c k s u nder 
the i n f l u e n c e o f l e a c h i n g s o l u t i p n s w i t h h i g h COg. and/or SO^ c o n t e n t s , P y r i t e 
v e i n s w i t h c h l o r i t i c h a l o s may a l s o have a s e g r e g a t i o n a l o r i g i n . Most v e i n s 
are undeformed (most are deformed - 1 9 7 2 ) , Q u a r t z and c h l o r i t e a r e d e v e l o p e d 
i n p r e s s u r e shadows on p y r i t e cubes. 

S e p t . 196h 

S t r a t i g r a p h y ( B l u f f and N 6 . 8 M i n e s ) 

F i v e u n i t s were s e p a r a t e d : l ) Jane s l a t e , 2 ) B l u f f t u f f , 3) No. 8 
s e d i m e n t s ( g r e e n c h e r t y s e d i m e n t s and d a c i t e " f l o w " ) , k) No. 8 c o a r s e t u f f 
( s i m i l a r t o B l u f f t u f f , b u t s e p a r a t e d f r o m i t by No. 8 s e d i m e n t s ) , and 
5) a n d e s i t e . An a n t i f o r m i s d e f i n e d b y t h e d i s t r i b u t i o n o f t h e No. 8 s e d i m e n t s . 
A d e s c r i p t i o n o f s t r a t i g r a p h i c r e l a t i o n s among t h e u n i t s i s g i v e n : g e n e r a l l y 
an a n t i f o r m i s a p p a r e n t , b u t d e t a i l s o f r e l a t i o n s w i t h i n t h e c o r e u n i t s a r e 
complex. 

J u l y IQ65 

S t r a t i g r a p h y and S t r u c t u r e 

1) The B r i t a n n i a r o o f pendant i s i s o c l i n a l l y f o l d e d on a x i a l p l a n e s 
p a r a l l e l t o S j , f o l d s p l u n g e g e n t l y w e s t . 

2) The B r i t a n n i a s h e a r zone i s a d i s t i n c t g e o l o g i c e n t i t y d e f i n e d on 
t h e b a s i s o f development o f S j . 

3) Rocks i n t h e s h e a r zone a r e g e n e r a l l y l i t h o l o g i c a l l y d i s t i n c t f r o m 
t h o s e o u t s i d e t h e s h e a r zone. 

k) S h e a r zone b o u n d a r i e s c o i n c i d e g e n e r a l l y w i t h d i s t i n c t l i t h o l o g i c 
changes. 

5) V e r t i c a l s e c t i o n s show t h e s h e a r zone shaped as an i n v e r t e d f u n n e l . 
The l i n e o f i n t e r s e c t i o n o f t h e f l a r i n g b o t t o m and t h e n a r r o w t o p p l u n g e s 
about 50°W. Ore b o d i e s a r e i n t h e t o p p a r t o f t h e f l a r i n g s e c t i o n . 

and r o c k s i n t h e f o l d s c o n t a i n abundant a n h y d r i t e . 
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D e t a i l e d S t u d y o f No. 5 Ore Body ( C C J B u r t o n ) 

1) Ore h o s t i s f a u l t bounded b l o c k o f c o a r s e d a c i t i c t u f f , d eformed' 
and s t r o n g l y s i l i c i f i e d , 

2) The f o o t w a l l f a u l t was a c t i v e o v e r a l o n g g e o l o g i c a l p e r i o d and 
c o n t r o l l e d t h e l o c a l i z a t i o n o f s i l i c i f i c a t i o n and o r e . ( f a u l t p o s t - o r e 1972) 

3) E a s t - v e s t s h e a r i n g o f f s e t t h e p r i m a r y f o o t w a l l f a u l t and p r o d u c e d 
a wide zone o f i n t e n s e l y deformed r o c k ( p a r t o f b r o a d f a u l t zone - 1 9 7 2 ) . 

It) F l a t t e r s o u t h and west d i p p i n g f a u l t s a r e common, some a r e h e a l e d 
by q u a r t z . 

5) N o r t h - s o u t h f a u l t s p o s t - d a t e t h e main o r e s t a g e . 
6) West p l u n g i n g d r a g f o l d s o c c u r , t h e i r r e l a t i o n t o o r e a r e o b s c u r e . 
7) S u l f i d e s are most abundant a l o n g t h e "damming s t r u c t u r e " and 

a d j a c e n t t o t h e b o u n d i n g f a u l t s . The i n t e n s i t y o f m i n e r a l i z a t i o n i s r e l a t e d 
t o t h e degree o f b r e c c i a t i o n and s i l i c i f i c a t i o n . 

8) The h a b i t o f t h e s u l f i d e s i s r e l a t e d t o t h e degree o f s i l i c i f i c a t i o n : 
m a s s i v e i r r e g u l a r m i n e r a l i z a t i o n i s t y p i c a l o f p e r v a s i v e s i l i c i f i c a t i o n , w h i l e 
m a s s i v e s u l f i d e v e i n s o c c u r i n a r e a s o f moderate t o weak s i l i c i f i c a t i o n ( t h e 
d e s c r i p t i o n s u g g e s t s a s i m i l a r d i s t r i b u t i o n o f s u l f i d e s as i n t h e No. 10 mine 

- 1 9 7 2 K 

S e p t . 1965  

S u r f a c e : 
Mapping i n two a r e a s : l ) M i l l A r e a above t h e JtlOO p o r t a l , and 2 ) W i n s t o n 

on t h e h a n g i n g w a l l o f t h e B l u f f and F a i r v i e w o r e b o d i e s . I n t e r e s t i n g r e s u l t s 
a r e l ) some c o a r s e t u f f appears t o grade i n t o a c i d f l o w r o c k s ( s i m i l a r t o 
r e l a t i o n s above Jane o r e body - 1 9 7 2 ) , 

2 ) m i n e r a l i z a t i o n o c c u r s i n s e d i m e n t s and t u f f s and e s p e c i a l l y on t h e i r 
c o n t a c t w i t h d a c i t i c f l o w ( ? ) r o c k ( c f . No. 10 mine - 1972) 

3) m i n e r a l i z a t i o n i s d i s s e m i n a t e d and s m a l l v e i n s o f p y , c p , and s i . 

Nov. 1965  

S u r f a c e : 

W i n s t o n a r e a : S g e n e r a l l y p a r a l l e l t o S-^, g e n e r a l l y r o c k c o n t a c t s a r e 
p a r a l l e l t o S^ e x c e p t f o r i n t r u s i v e a n d e s i t e . (Note S-j_ = S j ) . 

P e t r o l o g y ( W i n s t o n a r e a ) 

A n d e s i t e : p h e n o c r y s t s o f p l a g i o c l a s e and c l i n o p y r o x e n e i n a m a t r i x o f 
f i n e l a t h s o f p l a g i o c l a s e , c l i n o p y r o x e n e , and f i n e a l t e r a t i o n p r o d u c t s o f g l a s s . 
E l o n g a t e d c h l o r i t e b l e b s p r o b a b l y are amygdules. Metamorphism p r o d u c e d S-̂  and 
a l t e r a t i o n o f t h e a n d e s i t e . Weak a l t e r a t i o n i n c l u d e s c r a c k i n g o f p l a g i o c l a s e 
p h e n o c r y s t s , a l t e r a t i o n o f p y r o x e n e t o f i n e f i b r o u s a m p h i b o l e and t h e n t o 
c h l o r i t e . S t r o n g e r a l t e r a t i o n p r o d u c e s t h e assemblage c h l - e p - a b - c a r b o n a t e . 

Coarse t u f f ( J e w e t t , 5b - 1 9 7 2 ) : f r a g m e n t s o f a n d e s i t e , r h y o - d a c i t e 
w i t h g l o b u l a r s t r u c t u r e s (pumaceous o r d e v i t r i f i c a t i o n s p h e r u l e s ) .and p e r l i t i c 
c r a c k s , and d a c i t e ; p l a g i o c l a s e c r y s t a l s common, some a r g i l l i t e f r a g m e n t s ; m a t r i x 
o f v e r y f i n e g r a i n e d q z - p l a g - c h l - s e r w i t h s c a t t e r e d e p i d o t e s p o t s . 
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F i n e g r a i n e d s e d i m e n t s | and t u f f s : 

D a c i t e d i k e s : s i m i l a r t o "mine d i k e s " (? - 1972) 

X-Ray s t u d i e s show v a r i a t i o n i n Na/K o f s e r i c i t e "based on v a r i a b l e 
r e f l e c t i o n s o f f ( 0 0 2 ) . C h l o r i t e shows v a r i a t i o n i n even/odd b a s a l r e f l e c t i o n 
i n t e n s i t i e s showing a h i g h e r Fe c o n t e n t i n a r g i l l i t e and f i n e t u f f s t h a n i n 
a n d e s i t e and d a c i t e . A l b i t e c o n t a i n s v e r y l i t t l e K i n s o l i d s o l u t i o n . Many 
p h o t o g r a p h s o f t e x t u r e s were t a k e n . 

J a n . 1966 

A s t u d y o f c h l o r i t e a r o u n d t h e B l u f f o r e body gave no good c o r r e l a t i o n 
o f Fe/Mg o f c h l o r i t e r e l a t i v e t o d i s t a n c e from t h e ore body. 

A s t u d y o f s t r a t i g r a p h y was begun i n d e t a i l t o a t t e m p t t o d e f i n e 
marker u n i t s w h i c h w o u l d a i d i n s t r u c t u r a l i n t e r p r e t a t i o n . 

A d e t a i l e d s t u d y was begun on s i l i c a - h e a l e d b r e c c i a i n t h e No, 8 mine. 

S i l i c a H e a l e d B r e c c i a 

A n g u l a r f r a g m e n t s o f a n d e s i t i c s e d i m e n t s i n a dense w h i t e c h e r t y 
m a t r i x . Sediments i n p a r t show g e n t l y d i p p i n g S, i n p a r t a r e t r a n s p o s e d , p a r a l l e l 
t o S j . S i l i c a h e a l i n g i s v e i n - l i k e l a y e r s p a r a l l e l t o Sj_ and c o n c e n t r a t e d i n 
zones o f s t r o n g ST. I n p l a c e s s i l i c a h e a l i n g b u l g e s out and c u t s S-i and S. 
The m a t r i x i s v e r y f i n e g r a i n e d qz w i t h l e s s e r s e r , c h l , l e u c o x e n e ; s e r i c i t e 
and c h l o r i t e a r e a l i g n e d p a r a l l e l t o S^. C h l o r i t e i n t h e m a t r i x o f t h e b r e c c i a 
i s l i g h t green and has a l o w e r Fe/Mg r a t i o t h a n d a r k e r g r e e n c h l o r i t e i n t h e 
a n d e s i t i c s e d i m e n t s . A l / S i r a t i o s o f each a r e s i m i l a r . T i n y q u a r t z v e i n s and 
p a t c h e s o f a n h e d r a l q u a r t z w i t h m i n o r p y r i t e c u t t h e s i l i c a h e a l i n g , and may 
r e p r e s e n t r e c r y s t a l l i z e d b r e c c i a m a t r i x . Q u a r t z - p y r i t e v e i n s w h i c h c u t 
s i l i c a h e a l i n g c o n t a i n s t r a i n e d q u a r t z g r a i n s w i t h u n s t r a i n e d f i n e m o s a i c 
q u a r t z a l o n g t h e edges o f some g r a i n s . I n t h e t u f f s some p l a g i o c l a s e c r y s t a l s 
are r e p l a c e d by m o s a i c q u a r t z . 

The s u g g e s t e d g e o l o g i c a l h i s t o r y w o u l d have f o r m a t i o n o f S]_, t h e n 
f o r m a t i o n o f s i l i c a h e a l i n g and q u a r t z - n y r i t e v e i n s , t h e n l a t e d e f o r m a t i o n 
p r o d u c i n g ' r e c r y s t a l l i z a t i o n o f s i l i c a h e a l i n g and s t r a i n i n q u a r t z o f v e i n s , 

March 1966 

2700 L e v e l C h e m i s t r y S t u d y 

A s t u d y was begun on t h e 2700 l e v e l i n and a r o u n d t h e B l u f f o r e body 
t o t e s t f o r p o s s i b l e c h e m i c a l h a l o s around t h a t ore b o d y , e s p e c i a l l y i n t h e 
B l u f f c o a r s e t u f f . R e s u l t s showed a h a l o o f h i g h S i , q z , and S and l o w K and 
T i up t o 300 f t from t h e o r e body. A s i m i l a r p a t t e r n f o r S i and S o c c u r s i n 
B l u f f c o a r s e t u f f j u s t above t h e No. -8 ore body (b u t h e r e K i s a l s o h i g h ) . 
D i f f e r e n c e s i n c o m p o s i t i o n between r o c k s a r e much g r e a t e r t h a n d i f f e r e n c e s 
w i t h i n r o c k u n i t s , t h u s one needs t o know t h e o r i g i n a l r o c k t y p e t o know 
wh e t h e r o r n o t an a n a l y s i s i s anomalous. C h e m i c a l a n a l y s i s may a i d i n r o c k 
n o m e n c l a t u r e f o r s t r a t i g r a p h y . 
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A p r i l 1966  

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

S e v e r a l s t r a t i g r a p h i c u n i t s -were r e c o g n i z e d on t h e b a s i s o f c h e m i c a l 
c o m p o s i t i o n , and t h e s e h e l p t o o u t l i n e t h e o v e r a l l s t r a t i g r a p h y . 

1) U n i t B - f o r m e r l y c a l l e d d a c i t e f l o w - i n d u r a t e d s e d i m e n t s , i s 
c a l l e d a sediment ( d a c i t e f l o w - 1 9 7 2 ) . I t i s r i c h i n S i 0 2 , c o n t a i n s 5 t o ^ 
20% p l a g i o c l a s e p h e n o c r y s t s , i s m o t t l e d and l o c a l l y l a y e r e d f r o m a l t e r n a t i o n 
o f q u a r t z - r i c h and m i c a - r i c h domains. 

2) S h a l e ? : c o n t a i n s t h r e e f a c i e s , n o r m a l , p y r i t i c , and a n h y d r i t i c ; 
o c c u r s on f o o t w a l l o f No. 8 and B l u f f o r e and a t t h e v e s t end o f b o t h . 

3) C r y s t a l t u f f : h o s t o f No. 8 ore body and s i l i c a h e a l e d b r e c c i a . 

Numerous d i f f i c u l t i e s a r i s e i n a t t e m p t s t o c o r r e l a t e u n i t s o v e r 
much d i s t a n c e , ( p a r t l y b ecause o f l a t e m a j o r f a u l t i n g a t t h a t t i m e n o t , 
r e c o g n i z e d - 1972) yjolc ^\^Jr 

June '1966 

R e c o g n i t i o n t h a t t h e r o c k s c a l l e d g reen m o t t l e d s c h i s t v e r e p y r o c l a s t i c 
i n o r i g i n , and had been e x t r e m e l y m e t a s o m a t i z e d i n p l a c e s t o g i v e t h e q u a r t z -
s e r i c i t e - c h l o r i t e assemblage. 

F a c t o r s i n d i c a t i n g a p y r o c l a s t i c o r i g i n a r e 
1) l a c k o f s o r t i n g o f f r a g m e n t s 
2) l o c a l l y p r e s e r v e d v i t r o p h y r i c groundmass t e x t u r e 
3) p r i m a r y s t r e t c h i n g o f v i t r i c f r & s m e n t s 
k) m o u l d i n g o f v i t r i c f r a g m e n t s on l i t h i c f r a g m e n t s and c r y s t a l s 
5) p e r l i t i c c r a c k s i n groundmass 
Coarse t u f f u n i t s i n c l u d e d B l u f f , No.8 and No. 10 c o a r s e t u f f s as wel-1 

as t h e h a n g i n g v a l l and f o o t v a l l p o r p h y r i t i c u n i t s ( J e w e t t - 1972) 
Green f r a g m e n t s a r e m a i n l y s e r i c i t e v i t h m i n o r c h l o r i t e and q u a r t z , and 

have h o u r - g l a s s shapes w i t h f r a y e d e n d s ; t h e y commonly a r e moulded a r o u n d l i t h i c 
f r a g m e n t s and c r y s t a l s . S i l i c e o u s f r a g m e n t s are d u s t y a g g r e g a t e s o f q u a r t z , 
l o c a l l y p o r p h y r i t i c v i t h f e l d s p a r commonly pseudomorphed by a mos a i c o f q u a r t z . 
They p r o b a b l y o r i g i n a l l y were a g l a s s y v e n t f i l l i n g - w h i c h was b r o k e d d u r i n g 
e x p l o s i v e e j e c t i o n o f the"'source magma f o r t h e p y r o c l a s t i c r o c k s . 

U n i t B i s r e i n t e r p r e t e d as a w e l d e d , r e c r y s t a l l i z e d v o l c a n i c p y r o c l a s t i c 
r o c k o r f l o w . I t c o n t a i n s a l t e r n a t i n g s i l i c e o u s and m i c a r i c h domains w i t h 
g r a d a t i o n a l b o u n d a r i e s , and c o n t a i n s s c a t t e r e d f r a g m e n t s s i m i l a r t o t h o s e i n 
t h e c o a r s e t u f f u n i t s . P e r l i t i c c r a c k s o c c u r l o c a l l y , 

A n d e s i t i c c o a r s e p y r o c l a s t i c r o c k s c o n t a i n m a i n l y c h l o r i t i c f r a g m e n t s 
w i t h s m a l l amounts o f a n h y d r i t e , c a l c i t e , and p y r i t e ; and l i t h i c f r a g m e n t s 
w h i c h are commonly raicrolitic a n d e s i t e 

J u l y 1966 

S u r f a c e : Mapping i n Jane B a s i n ( l " = 2 0 0 ' ) b y C C J B u r t o n was begun. 

C h e m i s t r y : The OhO c o a r s e t u f f (No. 10) shows a h i g h S i , l o w K ar o u n d t h e 
OHo ore zone. 

P e t r o l o g y : D e t a i l e d s t u d y o f GMS ( g r e e n m o t t l e d s c h i s t ) , G F B x f g r e e n f r a g m e n t 
b r e c c i a ) and U n i t B, Many p h o t o s . 



0 

Sept 1966 

On s u r f a c e , r e c o g n i t i o n o f J e w e t t - l i k e r o c k s on t h e h a n g i n g w a l l and 
f o o t w a l l , and g e n e r a l s i m i l a r i t i e s between h a n g i n g w a l l and f o o t w a l l sequences 
s u g g e s t s a f o l d c l o s u r e at t h e west end o f Jane B a s i n . E x c e p t f o r some 
s t r u c t u r a l c o m p l e x i t i e s , t h e J e w e t t f o r m a t i o n can be t r a c e d around t h e nose 
o f such a f o l d , s i n c e t h e n d e s c r i b e d as t h e B r i t a n n i a a n t i c l i n e . 

J a n . 1 9 6 ? 

0^0 D e t a i l e d M i n e r a l o g y from D r i l l H o l e s 

Three s t a g e s o f m i n e r a l i z a t i o n were d e s c r i b e d 
1 . l ) main s t a g e q u a r t z f s t r a i n e d ) v e i n s w i t h p y - c p - c h l and m i n o r c t , 

s l , g a l , p o , e p , and K f e l d , ( c o r r e s p o n d t o main o r e p e r i o d - 1972) 
2) l a t e s t a g e q u a r t z ( u n s t r a i n e d ) v e i n s w i t h m i c a , c a r b o n a t e , and 

v a r i o u s s u l f i d e s ( c o r r e s p o n d t o l a t e NE q u a r t z v e i n s - 1072) 
3) l a t e b l e a c h e d zones i n w h i c h c h l o r i t e i s a l t e r e d t o a f i n e m i x t u r e 

o f k a o l i n i t e , s i d e r i t e , a n k e r i t e , c a l c i t e , and po i s a l t e r e d t o py and s i d , 
(These zones c o r r e s p o n d t o l a t e NE c a r b o n a t e f a u l t s - 1972) 

S u r f a c e : p r e s e n c e o f a n t i c l i n a l f o l d c o n f i r m e d w i t h t h e m i n e r a l i z a t i o n m a i n l y 
r e s t r i c t e d t o t h e c o r e zone. I n t h e west end o f UlOO and on s u r f a c e a l a r g e 
s c a l e z o n i n g o f i r o n s u l f i d e , w i t h py r o u g l y c o i n c i d e n t w i t h r o c k s w i t h s t r o n g 
S^, and po o u t s i d e t h e s t r o n g l y deformed zone. These zones c u t a c r o s s s t r a t i ­
g r a p h i c u n i t s and d a c i t e d i k e s (? - 1 9 7 2 ) . B i o t i t i c a l t e r a t i o n i n t h e f a r w e s t 
end o f UlOO l e v e l i s c a u s e d by c o n t a c t metamorphism about t h e Squamish p l u t o n 
j u s t t o t h e n o r t h . 

C h e m i s t r y : A h i g h S i , S„ low K zone was o u t l i n e d on t h e 3500 and 5700 l e v e l s ; 
some o f t h e h i g h v a l u e s a r e n o t c e n t e r e d a r o u n d known ore b o d i e s , t h u s g i v i n g 
p o s s i b l e e x p l o r a t i o n t a r g e t s . The anomalous zones a r e g e n e r a l l y s u b p l a n a r 
p a r a l l e l t o S j . A p r e l i m i n a r y s t u d y on t r a c e m e t a l c o n t e n t s o f p y r i t e showed 
Cu t o be h i g h e r b o t h i n p y r i t e and i n r o c k n e a r o r e , b u t no o t h e r p a t t e r n s w e r e 
s e e n . E l e m e n t s examined were Cu, Z n , P b , Ag, and N i . 

A p r i l 1967 

M i n e r a l o g y and C h e m i s t r y o f 0^0 Zone 

H y d r o t h e r m a l m i c a and c h l o r i t e o c c u r i n q u a r t z v e i n s and on t h e i r 
b o r d e r s and i n p r e s s u r e shadows o f d i s s e m i n a t e d c o a r s e p y r i t e . They a r e 
d i s t i n g u i s h e d f r o m c o r r e s p o n d i n g metamorphic m i n e r a l s by h i g h e r d>jQ2 °- roica 
and h i g h e r Fe/Mg o f c h l o r i t e i n t h e h y d r o t h e r m a l o c c u r r e n c e s , K f e l d s p a r i s 
common i n ore v e i n s as a d i s c o n t i n u o u s s e l v a g e on v e i n w a l l s w i t h e p i d o t e . 
I n c l u s i o n s i n p y r i t e are common; t h e y are s u l f i d e s and s i l i c a t e s s i m i l a r t o 
t h o s e i n t h e s u r r o u n d i n g r o c k and s u g g e s t e q u i l i b r i u m c r y s t a l l i z a t i o n . C h a l c o -
p y r i t e i s a n i s o t r o p i c and t w i n n e d , p r o b a b l y t h e p r o d u c t s o f d e f o r m a t i o n a l 
r e c r y s t a l l i z a t i o n . The t y p e o f m e t a s o m a t i c p r o c e s s e s w h i c h o c c u r ( s i l i c i f i ­
c a t i o n , s u l f i d i z a t i o n , and f o r m a t i o n o f a n h y d r i t e ) c o u l d e x p l a i n much o r a l l 
o f t h e c h e m i c a l v a r i a b i l i t y i n t h e r o c k s . 

A model o f ore f o r m i n g s o l u t i o n s w o u l d be as f o l l o w s : 
I n low grade z o n e s , b a s e - b a s e and b a s e - H + r e a c t i o n ' s w i t h A l r e l a t i v e l y 

i n e r t . I n h i g h g r a d e z o n e s , s o l u t i o n o,f a l l p r i m a r y m e t a l s and "the g a i n o f 
q u a r t z i s t h e p r i m a r y m e t a s o m a t i c p r o c e s s . 
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Anomalous t r a c e m e t a l (Cu,Pb,Zn,Ag,Ni) zones e n v e l o p t h e No. 10 o r e 
body and t h e r o o t o f t h e No. 8 ore body' on t h e 5700 l e v e l . Such zones when 
found away from o r e b o d i e s w o u l d be c o n s i d e r e d e x p l o r a t i o n t a r g e t s . 

The Cu-Zn d i s t r i b u t i o n s were s t u d i e d i n t h e No. 8R o r e zone u s i n g 
s e c t i o n s s p a c e d on 50 f o o t c e n t e r s . R e s u l t s show h i g h e r g r a d e s t o w a r d s t h e 
t o p o f t h e ore b o d y , w i t h zones h i g h i n Zn c r o s s c u t t i n g zones hip;h i n Cu. 

Problems i n i n t e r p r e t a t i o n o f c h e m i c a l a n a l y s i s o c c u r b e c a u s e o f t h e 
l a r g e number o f f a c t o r s c o n t r o l l i n g t h e d i s t r i b u t i o n o f e l e m e n t s . Thus o n l y 
o b v i o u s d i f f e r e n c e s can be c o n s i d e r e d when l o o k i n g f o r o r e c o n t r o l s and 
e x p l o r a t i o n t o o l s . 

A s t u d y o f d e t a i l s o f m i n e r a l o g y o f o r e was s t a r t e d i n t h e OhO o r e 
zone i n h o l e s • 1 - 5 7 - 6 0 and 1 - 5 7 - 6 1 . The s i g n i f i c a n c e o f t h e r e s u l t s may n o t 
be w e l l a p p r e c i a t e d because o f t h e s m a l l volume o f r o c k a v a i l a b l e . 

J u l y 1Q6t 

S t r u c t u r a l C o n t r o l 

The No. 10-No. 8 - B l u f f c o p p e r zone was d e f i n e d b y t h e l i n e a r t r e n d 
o f t h e s e o r e b o d i e s on p l a n , b e a r i n g 0 7 9 ° . M i n e r a l t r a c e s d e f i n e d b y t h e 
d i r e c t i o n o f e l o n g a t i o n o f ore zones and m i n e r a l i z e d t a i l s o f o r e b o d i e s 
s t r i k e s 0 9 8 ° , r o u g h l y p a r a l l e l t o S-̂ . I t i s p o s t u l a t e d t h a t o r e b o d i e s o c c u r 
at t h e i n t e r s e c t i o n o f t h e s e f e a t u r e s , and t h a t p r o j e c t i o n o f t h e s e f e a t u r e s 
m i g ht l e a d t o e x p l o r a t i o n t a r g e t s i n t h i s and o t h e r zones. T h i s r e l a t i o n s h i p 
i s p u r e l y e m p i r i c a l , but a t t h e t i m e gave as good a d i r e c t i o n t o e x p l o r a t i o n 
as any o t h e r t o o l . 

No. 8 Ore Body 52 - 0 ^ 0 r e g i o n 

Two t y p e s o f s i l i c a h e a l e d b r e c c i a were mapped, one w i t h a r o c k 
f l o u r m a t r i x (A) i n p a r t w i t h a p y r i t i c m a t r i x ( A l ) and t h e o t h e r w i t h an 
i g n e o u s m a t r i x ( B ) . Q u a r t z - p y r i t e s e g r e g a t i o n s o c c u r i n t h e m a t r i x and may be 
g r a d a t i o n a l r e c r y s t a l l i z a t i o n p r o d u c t s o f t h e f i n e r g r a i n e d m a t r i x . 

V e i n s i n c l u d e 1) p y r i t e ( p a r t l y p r e - b r e c e i a t i o n ) , 2) s m a l l q z - c p - p y , 
and 3) l a r g e c p - p y - s l - ( m i n o r q z ) . A l l b r e c c i a s and v e i n s a r e deformed; v e i n s 
at. a h i g h a n g l e t o S j appear more s t r o n g l y deformed t h a n t h o s e more p a r a l l e l 
t o S j . P y r i t e v e i n s i n a n d e s i t e have b l e a c h e d h a l o s h i g h i n K and S i and l o w 
i n F e , Ca, and S, s u g g e s t i n g p o s s i b l e l e a c h i n g o f p y r i t e i n r o c k t o f o r m v e i n . 

S u r f a c e t mapping on t h e s c a l e o f 1" = 1 0 0 0 ' showed: 
1) g e n t l y d i p p i n g r o c k s n o r t h o f t h e s h e a r zone and s t e e p l y d i p p i n g 

r o c k s t o t h e s o u t h d e f i n e a l a r g e m o n o c l i n a l s t r u c t u r e ; t h e B r i t a n n i a s h e a r 
zone o c c u r s at t h e j u n c t u r e o f t h e two l i m b s . A l l r o c k s s o u t h o f t h e j u n c t u r e 
a r e more o r l e s s s c h i s t o s e . 

2) G r a n o d i o r i t e on t h e n o r t h l i m b i n t r u d e s t h e sequence and i s undeformed 
G r a n o d i o r i t e and q u a r t z d i o r i t e on t h e s o u t h c o n t a c t o f t h e v o l c a n i c sequence 
i s s t r o n g l y deformed a l o n g t h e c o n t a c t . 

3) Most d a c i t e i s e x t r u s i v e o r s u b - v o l c a n i c i n t r u s i v e o f t h e same age as 
t h e v o l c a n i c sequence. L a t e d i k e s c u t t h e sequence i n t h e mine a r e a p a r a l l e l 
t o S j . 



h) V o l c a n i c and s e d i m e n t a r y r o c k s a r e i n t i m a t e l y i n t e r m i x e d , and 
l a r g e s c a l e c o r r e l a t i o n s were m o s t l y u n s u c c e s s f u l b e c a u s e o f t h e absence 
o f r e l i a b l e marker u n i t s . 

5) The n o r t h l i m b o f t h e f o l d i s w e a k l y metamorphosed t o z e o l i t e 
f a c i e s ( ? ) , w h i l e t h e s o u t h l i m b i s s t r o n g l y r e c r y s t a l l i z e d i n t h e l o w e r 
g r e e n s c h i s t f a c i e s . 

Dec. 1967 - Feb. I 9 6 8 

QUO Zone 

The OhO zone c o n s i s t s o f two main o r e l e n s e s ( c a l l e d 5700 and 5 2 0 0 ) 
and s e v e r a l s m a l l e r l o w grade l e n s e s . These were f a u l t e d by E-W f a u l t s 
p a r a l l e l t o w i t h a l e f t l a t e r a l d i s p l a c e m e n t o f l e s s t h a n 200 f e e t . 
V e r t i c a l d i s p l a c e m e n t i s l e s s t h a n 50 f e e t w i t h t h e n o r t h s i d e d i s p l a c e d 
downwards. D a c i t e d i k e s were i n t r u d e d i n t o t h e f a u l t zones d u r i n g a p e r i o d 
o f d i l a t e n t c y . Some d i k e s a r e c o n t i n u o u s , o t h e r s a r e m a r k e d l y d i s c o n t i n u o u s ; 
d i k e s do n o t e x t e n d above t h e 5000 l e v e l . P o s t - d a c i t e d i k e s a r e vuggy q u a r t z -
c a r b o n a t e w i t h m i n o r s u l f i d e s and/or c h l o r i t e . (The 5200 l e n s may be a down-
f a u l t e d b l o c k o f t h e 5700 l e n s , d i s p l a c e d a l o n g a r a t h e r n e b u l o u s f a u l t ( s t o n e 
zone - 1972 ( R A S u t h e r l a n d ) . ) Qr 5200 l e n s i s a n o r t h w e s t f a u l t e d b l o c k o f f t h e 
e a s t end o f t h e 5700 l e n s , d i s p l a c e d up t o t h e west a t about U 5 0 f o r about 250 f t . 
D a c i t e s : 

A s t u d y was begun i n t h e 2700 l e v e l t u n n e l t o a t t e m p t t o d i s t i n g u i s h 
s u b u n i t s i n r o c k s w h i c h h a d been g r o u p e d as d a c i t e . T h i s p r o j e c t was e x t e n d e d 
t o c o v e r much o f t h e mine a r e a on t h e b a s i s o f samples c o l l e c t e d i n p r e v i o u s 
s t u d i e s . S e v e r a l t y p e s o f d a c i t e were d i s t i n g u i s h e d on t h e b a s i s o f t e x t u r e /ft 
and c r o s s c u t t i n g r e l a t i o n s ( i n t h i n s e c t i o n ) , p u t t h e d i s t i n c t i o n i n t h e 
f i e l d was more d i f f i c u l t , ( L a t e r work has shown t h a t o n l y d e t a i l e d f i e l d 
mapping o f d i f f e r e n t u n i t s p l u s some f o l l o w up l a b work w i l l p r o v i d e a good 
c l a s s i f i c a t i o n and d i s t r i b u t i o n o f d i f f e r e n t d a c i t e u n i t s . - 1 9 7 2 ) . The t y p e s 
o f d a c i t e o u t l i n e d i n t h i s s t u d y i n c l u d e l ) m o t t l e d d a c i t e p o r p h y r y , g r a d a t i o n a l 
i n t o p o r p h y r i t i c c o a r s e d a c i t i c t u f f ( J e w e t t ) , 2) f i n e d a c i t i c t u f f , p o s s i b l y 
g r a d a t i o n a l i n t o c o a r s e d a c i t i c t u f f ( B l u f f ) , 3) mine d a c i t e d i k e s , k) q u a r t z -
p l a g i o c l a s e p o r p h y r y d i k e s and i n t r u s i o n s , 5) m i c r o l i t i c a n d e s i t i c d a c i t e , 
and 6) h o r n f e l s i c r e c r y s t a l l i z e d d a c i t e a l o n g t h e c o n t a c t w i t h y o u n g e r p l u t o n i c 
r o c k s , 

T-ilneralogy o f QUO Ore Zone 

R e s u l t s o f d e t a i l e d p o i n t c o u n t i n g i n s e v e r a l d r i l l h o l e s i n t h e zone 
show: l ) po o c c u r s o n l y i n t h e c e n t r a l p a r t o f t h e 5700 body 

2 ) d a r k g r e e n c h l o r i t e i s abundant i n p a r t s o f t h e 5200 b o d y , b u t i s 
m i n o r i n t h e 5700 body, 

3) t h e cp/py r a t i o i s h i g h i n ore z o n e s . 
h) s i and g a l a r e r a r e 
5) po o c c u r s m a i n l y as i r r e g u l a r p a t c h e s and as s c a t t e r e d v e i n l e t s 

( o f e x s o l u t i o n o r i g i n ) i n cp. Po i s commonly a l t e r e d a l o n g i t s b o r d e r s t o 
m a r c a s i t e - p y r i t e . ( a r g e n t i t e ? ) 

6 ) a s i l v e r m i n e r a l ' ( n a t i v e Ag ?) o c c u r s i n h i g h - g r a d e cp zones as 
r o d s i n cp and as i n t i m a t e i n t e r g r o w t h s w i t h c h l o r i t e 

D e f o r m a t i o n t e x t u r e s a r e common i n t h e main s t a g e v e i n s ; t h e s e a r e 
as f o l l o w s : 

1) py i s f r a c t u r e d w h i l e o t h e r m i n e r a l s a r e n o t , c o a r s e r g r a i n s a r e 
more s t r o n g l y f r a c t u r e d t h a n f i n e r g r a i n s , and g r a i n s s u r r o u n d e d by c h a l c o -
p y r i t e a r e more s t r o n g l y f r a c t u r e d t h a n t h o s e s u r r o u n d e d by quartz.••'any 
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f r a c t u r e s i n p y r i t e are s u b p a r a l l e l t h r o u g h o u t t h e a r e a o f a p o l i s h e d b l o c k . 
F r a c t u r e s commonly a r e f i l l e d w i t h e n , q z , and c h l . 

2) Q u a r t z g r a i n s are s t r a i n e d and commonly have f i n e m o s a i c s o f 
u n s t r a i n e d q u a r t z g r a i n s a l o n g t h e i r b o r d e r s , s u g g e s t i n g r e c r y s t a l l i z a t i o n 
o f s t r a i n e d q u a r t z i n t o u n s t r a i n e d q u a r t z . 

3) Some p y r i t e g r a i n s i n c h a l c o p y r i t e a r e rounded 
k) some i n t e r g r o w t h s o f c h a l c o p y r i t e and c h l o r i t e a r e a l i g n e d p a r a l l e l 

t o S j . 
5) po e x s o l u t i o n C ? ) v e i n l e t s i n c h a l c o p y r i t e are b e n t and f o l d e d . 
6) t h e degree o f d e f o r m a t i o n o f s u r r o u n d i n g r o c k s i s s i m i l a r t o t h e 

degree o f f r a c t u r i n g o f p y r i t e 
7) t h e shape o f p y r i t e g r a i n s depends on t h e degree o f d e f o r m a t i o n 

o f t h e r o c k : more e u h e d r a l p y r i t e o c c u r s i n l e s s deformed r o c k s . 

L a t e v e i n s c o n s i s t o f c o a r s e g r a i n e d , u n s t r a i n e d q u a r t z and c a r b o n a t e , 
w i t h l e s s e r c h l o r i t e and s u l f i d e s . They a r e commonly v u g g y , and a r e most 
abundant i n d a c i t e and a n d e s i t e d i k e s . P y r i t e i s u n f r a c t u r e d and s t r o n g l y 
embayed by s p h a l e r i t e , E p i d o t e and K f e l d s p a r a r e common i n v e i n s i n a n d e s i t e . 

Metasomatism 

B a s e d on e l e c t r o n m i c r o p r o b e a n a l y s i s o f t y p i c a l B r i t a n n i a m i n e r a l s , 
an h y p o t h e s i s o f metasomatism was d e v e l o p e d t o e x p l a i n c h e m i c a l v a r i a t i o n i n 
B r i t a n n i a r o c k s . The model i n v o l v e s K + - c a t i o n and c a t i o n - c a t i o n exchange 
r e a c t i o n s , w i t h i n c r e a s e s i n S i , K, and H and d e c r e a s e s i n F e , Ca, and t o 
a l e s s e r e x t e n t Na. P r o g r e s s i v e a l t e r a t i o n o f a n d e s i t i c b a s a l t g i v e s t h e 
f o l l o w i n g sequence o f m i n e r a l a s s e m b l a g e s : 

1) o r i g i n a l r o c k - p y r o x e n e , c a l c i c p l a g i o c l a s e 
2) weak a l t e r a t i o n - c h l — a c t - e p - F C f e l d - q z — i n t e r m e d i a t e p l a g 
3) s t r o n g a l t ' n - chl-musc-ab-qz 
h) v e r y s t r o n g a l t ' n - c h l-musc-qz 
Metamorphic c h l o r i t e and m u s c o v i t e a r e s i m i l a r i n c o m p o s i t i o n t o 

t h o s e m i n e r a l s i n t h e g r e e n s c h i s t f a c i e s r o c k s e l s e w h e r e i n t h e w o r l d . 
H y d r o t h e r m a l c h l o r i t e has a h i g h e r Fe/Mg r a t i o t h a n metamorahic c h l o r i t e , 
b u t v a r i a t i o n w i t h i n samples i s l a r g e . The d i s t r i b u t i o n o f Fe-j-j and F e j j j 
i n c h l o r i t e and m u s c o v i t e i s s t r o n g l y dependent on oxygen f u g a c i t y . 

E x p e r i m e n t a l S u l f i d e R e a c t i o n s : 

The approach t a k e n was t o work w i t h complex systems a t t e m p t i n g t o 
s i m u l a t e a c t u a l c o n d i t i o n s r a t h e r t h a n t r e a t i n g i d e a l s i m p l e systems and 
t r y i n g t o combine them t h e o r e t i c a l l y t o p r e d i c t a c t u a l r e s u l t s i n n a t u r e . 
R e s u l t s showed l ) cp and s i about e q u a l l y s o l u b l e at i i 0 0 - 5 0 0°C. 

2) cp shows i n c o n g r u e n t s o l u b i l i t y i n p r e s e n c e o f Zn w i t h Fe e n t e r i n g 
s o l u t i o n l e a v i n g a Cu r i c h r e s i d u a l (bn) 

3) some o x i d a t i o n o c c u r s i n t h e above r e a c t i o n , p r e s u m a b l y by H 
d i f f u s i o n t h r u t h e tube w a l l s , 

U ) o r d e r s o f s t a b i l i t y i n s o l u t i o n a r e Fe>Zn>Cu and Pb )> Zn, 
5) i n UN K C 1 s o l ' n w i t h muse and K f e l d , o r d e r s o f s t a b i l i t y i n 

s o l u t i o n a r e Zn^> Cu and Z n ) F e { ? ) . 
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August 1969 

Hodgson Summary Repo r t 

. Hodgson emphasized t h a t t h e m a jor o r e c o n t r o l a t B r i t a n n i a i s 
s t r u c t u r e . I n more d e t a i l , f a c t o r s he c o n s i d e r e d i m p o r t a n t a r e : 

1) En e c h e l o n p a t t e r n s o f ore b o d i e s r e l a t e d t o a s e r i e s o f 
m i n e r a l t r a c e s c o n t r o l l e d b y a deep s e a t e d s y s t e m o f r e g u l a r l y s p a c e d 
f u n d a m e n t a l s t r u c t u r e s w h i c h were p a r t o f a l a r g e s c a l e s t r a i n s y s t e m 
w h i c h was a c t i v e ' o v e r a l o n g p e r i o d o f t i m e . 

2 ) The s t r u c t u r a l u n i q u e n e s s o f ore body s i t e s e x i s t e d l o n g b e f o r e 
and l o n g a f t e r ore f o r m a t i o n . Thus a l l ages o f s t r u c t u r e s can be u s e d t o 
e x p l o r e f o r new ore zones. 

3) T o t a l m i n e r a l i z a t i o n p a t t e r n s i n c l u d i n g q u a r t z , p y r i t e , and 
a n h y d r i t e a r e i m p o r t a n t because a l l appear t o be s p a t i a l l y r e l a t e d a t * 
l e a s t i n a b r o a d sense t o o r e b o d i e s . 

h) T r a c e element a n a l y s i s o r e x p l o r a t i o n c o r e m i g h t show weak 
m i n e r a l zones w h i c h when f o l l o w e d a l o n g s t r i k e m i g h t g i v e ore b o d i e s . 

The summary r e p o r t c o n t a i n s c o m p i l a t i o n s o f much d a t a on t h e 
main mine l e v e l s , i n c l u d i n g s t r u c t u r a l , m i n e r a l i z a t i o n , and s t r a t i g r a p h i c 
d a t a . 

Dec. 196Q 

Upper F u r r y Creek 

G e o l o g i c a l mapping showed t h a t t h e u n i t s i n t h e mine a r e a e x t e n d e d 
t o t h e e a s t a l o n g most o f t h e u p per p a r t o f F u r r y C r e e k , a l t h o u g h t h i c k 
o v e r b u r d e n i n t h e v a l l e y b o t t o m p r e v e n t e d mapping t h e r e . G e o p h y s i c a l s u r v e y s 
showed two a n o m a l i e s t r e n d i n g r o u g h l y p a r a l l e l t o t h e v a l l e y , one t h r o u g h 
t h e F a i r w e s t w o r k i n g s and t h e o t h e r t o t h e n o r t h t h r o u g h C y r t i n a Creek. 
F u r t h e r d e t a i l e d g e o p h y s i c a l work and diamond d r i l l i n g were recommended on . 
t h i s e x p l o r a t i o n t a r g e t . 

C h e m i c a l A n a l y s i s 
A c o n t i n u i n g program o f a n a l y s i s o f diamond d r i l l c o r e on t h e 1*100, 

1+950, and 5700 l e v e l s o f t h e No. 10 mine i s b e i n g c a r r i e d o u t u s i n g X-Pay 
and AA methods. R e s u l t s have shown t h a t r o c k t y p e s can be d i s t i n g u i s h e d on 
c h e m i c a l c o m p o s i t i o n s , d e s p i t e subsequent a l t e r a t i o n , and has shown v a r y i n g 
d egrees and t y p e s o f a l t e r a t i o n . F u r t h e r work i s c o n t e m p l a t e d . _ 

March 1970 

S t r u c t u r e 

D e t a i l e d s t u d i e s by J e n n i n g s (and Payne) on ^950 and 5250 l e v e l s 
between t h e No.8 and No.10 mines have p r o d u c e d t h e f o l l o w i n g n o m e n c l a t u r e : 

P l a n a r e l e m e n t s : S - b e d d i n g 
S j - e a r l y ma,1or s c h i s t o s i t y , f o l d s S 
S 2 - l a t e r weaker s c h i s t o s i t y , f o l d s S j 
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L i n e a r elements : L - i n t e r s e c t i o n o f S and ( p a r a l l e l t o F j axes) 
L j - s t r e a k y m i n e r a l l i n e a t i o n i n S-,; i n t e r s e c t i o n o f S j a n ^ s j 

t r a n s p o r t d i r e c t i o n as i n f e r r e d from p a r a l l e l i s m t o 
p r i n c i p a l e l o n g a t i o n d i r e c t i o n o f deformed l i t h i c 
f r a g m e n t s and s u b n o r m a l a t t i t u d e t o b o u d i n l i n e s . 

Lo- i n t e r s e c t i o n o f s t r a i n s l i p c l e a v a g e on S j 

F o l d s : F - as y e t u n r e c o g n i z e d , open c o n c e n t r i c f o l d s i n S w h i c h 
p r e d a t e development o f S^. 

F j - f o l d s i n S p r o d u c e d by a c t i v e t r a n s p o r t o f S by S j , 
i s a x i a l p l a n a r , axes p a r a l l e l L, p l u n g e 0-25° E o r W 
i n No, 10 mine. 

F 2 - f o l d s i n S j p r o d u c e d by a c t i v e t r a n s p o r t o f S\ b y S 0 > 

So i s a x i a l p l a n a r , Fp axes p a r a l l e l L j . 
F 3 - i m p r e c i s e l y d e f i n e d open l a t e warps i n Sj 

T e c h n i c i a n s : d e v e l o p e d method f o r making o f p o l i s h e d t h i n s e c t i o n s , w r o t e 
out p r o c e d u r e s f o r s u c h and f o r X - r a y a n a l y s i s , s t a r t i n g t o 

d e v e l o p method o f X - r a y a n a l y s i s u s i n g f u s i o n t e c h n i c u e w h i c h s h o u l d 
e l i m i n a t e p r o b l e m s o f h i g h S i and A l f o r samples w i t h abundant 
s h e e t s i l i c a t e s , and c u t down pr o b l e m s o f d i f f e r e n t m a t r i c e s . 

Apr . 1970 

Underground: Mapping n e a r ( b u t not i n ) t h e main 0UO o r e b o d i e s showed t h a t 
metamorphism p r o d u c i n g S j was e a r l i e r t h a n f o r m a t i o n o f ore v e i n s . 

K e g i o n a l : Majdng o f t h e Gambler group a l o n g Hwy. 99 s o u t h o f Wr5t.<m«1,a showed 
1) b r o a d open f o l d s w i t h no a x i a l p l a n e c l e a v a g e g e n t l y deform 

t h e r o c k s whose l i t h o l o g y i s s i m i l a r t o t h a t a t B r i t a n n i a . 
2) a v o l c a n i c neck at B r u n s w i c k P o i n t has abundant py and po 

r e l a t e d t o i t b o t h i n t h e v o l c a n i c r o c k s and i n s u r r o u n d i n g 
h o r n f e l s i c a r g i l l i t e . L a r g e i n c i h s i o n s o f q u a r t z d i o r i t e t o 

g r a n o d i o r i t e o c c u r i n t h e v o l c a n i c neck and i n d i c a t e t h a t t h e 
Gambler group r o c k s were d e p o s i t e d on a p l u t o n i c basement. 

Mapping west o f Howe Sound shows t h e B r i t a n n i a s h e a r zone i n t h e 
same s t r u c t u r a l p o s i t i o n as t o t h e e a s t . The s h e a r zone makes a 
s h a r p s w i n g t o t h e n o r t h and l i n k s up w i t h a b a n d o f h i g h grade 
g n e i s s e s and s c h i s t s a l o n g t h e a x i s o f t h e T a n t a l u s r a n g e , 

J u l y 1970 

Underground:' Mapping on t h e 2200 l e v e l c r o s s c u t has shown a m e g a s c o p i c 
s y n c l i n e i n t h e f o o t w a l l a r g i l l i t e n o r t h o f t h e main B r i t a n n i a 
a n t i c l i n e . T h i s f o l d has n o t been r e c o g n i z e d on s u r f a c e . 

September 1970 

S u r f a c e : The Jane B a s i n a r e a and Upper F u r r y Creek a r e a have been mapped 
and a r e p o r t i s b e i n g p r e p a r e d . 
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Oct. 1970 

B u r t o n ' s summary r e p o r t 

The r e p o r t g i v e s a good summary o f t h e g e o l o g y o f most o f t h e 
o r e t o d i e s a t B r i t a n n i a . I n t e r e s t i n g p o i n t s b r o u g h t out b y B u r t o n a r e : 

1) ore i s m o s t l y o f r e p l a c e m e n t o r i g i n 
2) p r i m a r y s t r u c t u r a l c o n t r o l s d i c t a t e t h e l o c a t i o n o f f e e d e r zones 

f o r q u a r t z and s u l f i d e s : t h e s e may be l a r g e s c a l e f l e x u r e s i n t h e s h e a r z o n e , 
deep s e a t e d s t r u c t u r e s , b u r i e d p l u t o n s . 

3) s e c o n d a r y c o n t r o l s a r e r e s p o n s i b l e f o r l o c a l i z i n g s u l f i d e s i n 
d i l a t e n t a r e a s i n t h e s h e a r zone: t h e s e may be s h e a r f a u l t s , b r e c c i a t e d 
z o n e s , j u n c t i o n s o f t v o s h e a r i n g s y s t e m s . 

h) agrees v i t h i d e a o f Hodgson o f s t r u c t u r a l u n i q u e n e s s o f o r e 
body s i t e s o v e r a l o n g p e r i o d o f t i m e . 

5) ore b o d i e s a r e bounded b y zones o f s t r o n g l y s c h i s t o s e r o c k 
w h i c h p r o b a b l y a c t e d as an impermeable b a r r i e r t o o r e s o l u t i o n s . 

6) a n d e s i t i c r o c k s i n t h e No. 10 mine are m a i n l y i n t r u s i v e ; t h e i r 
c o n t a c t v i t h c o a r s e t u f f p r o v i d e d a f a v o r a b l e s t r u c t u r a l zone f o r f o r m a t i o n 
o f d i l a t e n t zones i n t o w h i c h o r e c o u l d m i g r a t e , (much o f t h e s e a n d e s i t i c 
r o c k s a r e now c o n s i d e r e d t o be f i n e t u f f s , t h e c o n t a c t zone i s an o r i g i n a l 
s t r a t i g r a p h i c zone a t w h i c h o r e was formed - 1 9 7 2 ) . 

Feb. 1971  

C h e m i c a l Study 

A computer-based s t u d y o f t h e 5700 l e v e l r o c k s was made by J o h n 
Burns o f Abacus. The s t u d y was t o d e t e r m i n e p a t t e r n s i n c h e m i c a l components 
w h i c h might show h a l o s about o r e b o d i e s . Because o f t h e c o m p l e x i t i e s o f 
s t r a t i g r a p h y n e a r t h e oUo o r e b o d y , r e s u l t s o f t h e s t u d y were n o t t o o 
u s e f u l i n t h i s r e g a r d . However s e v e r a l f a c t o r s were d e t e r m i n e d w h i c h a c c o u n t 
f o r a l m o s t a l l t h e v a r i a b i l i t y i n c h e m i c a l c o m p o s i t i o n o f t h e r o c k s . F u r t h e r 
work b a s e d on t h e s e f a c t o r s might be u s e f u l t o o u t l i n e c h e m i c a l h a l o s . 

Problems c o n t i n u e i n a t t e m p t s t o adapt o u r X-PaY equipment t o t h e 
new f u s i o n method o f a n a l y s i s . 

Summer 1971 

The s u r f a c e was mapped from Jane B a s i n west t o Howe Sound on a 
r e c o n n a i s s a n c e b a s i s , and two s u r v e y l i n e s were p u t i n t o a i d f u r t h e r mapping 

Summer 1 9 7 2 , W i n t e r 1971 

Numerous o l d d r i l l c o r e s were r e l o g g e d , and o l d w o r k i n g s remapped 
t o o u t l i n e m a j or p a t t e r n s o f l a t e f a u l t s and s t r a t i g r a p h y . D e t a i l e d mapping 
i n t h e No. 10 mine by mine g e o l o g i s t s showed t h a t t h e o r e was r e l a t e d t o 
t h e u p per c o n t a c t o f d a c i t i c p y r o c l a s t i c r o c k s and„overlying f i n e a n d e s i t i c 
t u f f s . L a t e f a u l t s appear t o have o f f s e t o r e b o d i e s , and d i f f e r e n t o r e 
b o d i e s may be f r a g m e n t s o f o r i g i n a l l a r g e r more c o n t i n u o u s z o n e s . Mapping 
o f west end o f t h e a r e a c o m p l e t e d . 

W i n t e r 1972 

F i n a l r e p o r t made b a s e d on v o l c a n c g e n i c o r i g i n o f s u l f i d e s 

... • 
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