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A f t e r t h r e e months of t o t a l i m m e r s i o n i n t h e new and 
h i s t o r i c a l d r i l l c o r e a t SAM, I t h o u g h t t h a t t h i s would be a good 
t i m e t o summarize some of my o b s e r v a t i o n s r e g a r d i n g t h e 
a l t e r a t i o n , a l o n g w i t h some i d e a s r e g a r d i n g o r e g e n e s i s . No 
d o u b t t h e s e i d e a s w i l l e v o l v e w i t h f u r t h e r i n v e s t i g a t i o n s ! 

1. The o v e r l y i n g m a f i c v o l c a n i c package of r o c k s a r e i n f a u l t 
c o n t a c t w i t h a ( s t r u c t u r a l l y ) u n d e r l y i n g s e d i m e n t a r y s e q u e n c e . 
T h i s c o n t a c t i s v a r i a b l y e x p r e s s e d as a 3-10-fm wide zone of 
s h e a r i n g , b r e c c i a t i o n , m y l o n i t i z a t i o n , and gouge and i s b e l i e v e d 
t o r e p r e s e n t a major f a u l t , p r o b a b l y a t h r u s t . 

2. The s e d i m e n t a r y s e q u e n c e c o n s i s t s o f a t h i c k and a p p a r e n t l y 
u p r i g h t p i l e o f t u r b i d i t i c s e d i m e n t s , w i t h l i t h o l o g i e s r a n g i n g 
f r o m b l a c k a r g i l l i t e and s i l t s t o n e , t o f i n e s a n d y g r e y w a c k e , 
c o a r s e l i t h i c wacke, and (uncommonly) c o n g l o m e r a t e . These r o c k s 
o c c u r t o g e t h e r i n c l a s s i c c y c l i c a l bedded Bouma s e q u e n c e s , where 
the a r g i l l i t e and s i l t s t o n e i s l a m i n a t e d t o t h i n l y bedded, and 
t h e wacke and l i t h i c wacke a r e medium t o t h i c k l y bedded, 
r e s p e c t i v e l y . T e x t u r a l l y , the r o c k s e x h i b i t s o f t s e d i m e n t 
d e f o r m a t i o n f e a t u r e s , g r a d e d beds, t r u n c a t e d b e d s , r i p - u p c l a s t s , 
and o t h e r f e a t u r e s one would e x p e c t i n a t y p i c a l t u r b i d i t e b a s i n 
where s e d i m e n t a t i o n r a t e s a r e h i g h . T h i s s e q u e n c e has u n d e r gone 
v a r i a b l e d e f o r m a t i o n and l o c a l l y i n t e n s e h y d r o t h e r m a l a l t e r a t i o n . 

3. The o v e r l y i n g m a f i c v o l c a n i c s a r e t y p i c a l l y d a r k g r e e n , 
c h l o r i t i c l a p i l l i t u f f w i t h minor p i l l o w e d f l o w s and a s h t u f f . 
They a r e commonly somewhat c a l c a r e o u s , owing t o t h e p r e s e n c e o f 
t h i n q u a r t z - c a l c i t e s t r i n g e r s . In t h e v i c i n i t y o f i t s lower 
c o n t a c t t h e m a f i c p i l e becomes n o t i c e a b l y a l t e r e d , w i t h t h e 
l a p i l l i o f t e n f i r s t a f f e c t e d s e v e r a l t e n s of m e t e r s above t h e 
b a s a l f a u l t . The a l t e r a t i o n c o n s i s t s o f t h e c r e a t i o n o f a 
y e l l o w - b r o w n s e r i c i t e ( r e p l a c i n g c h l o r i t e ) , and a p e r v a s i v e 
f e r r o d o l o m i t i z a t i o n , a l o n g w i t h f i n e d i s s e m i n a t e d p y r i t e . The 
above m e n t i o n e d q u a r t z - c a l c i t e s t r i n g e r s a r e t y p i c a l l y d e f o r m e d 
and c o n v e r t e d t o f e r r o d o l o m i t e - q u a r t z and a n o t i c e a b l e 
s t r e n g t h e n i n g of f a b r i c and a l t e r a t i o n c o n t i n u e s downwards t o w a r d 
t h e f a u l t . 

On t h e o t h e r s i d e of the f a u l t , t h e s e d i m e n t s d i s p l a y a 
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weaker, c r o s s c u t t i n g , Fe d o l - q t z s t r i n g e r c o n t r o l l e d a l t e r a t i o n . 
V a r i a b l e amounts of b r o w n - s e r i c i t e and p e r v a s i v e 
f e r r o d o l o m i t i z a t i o n a r e p r e s e n t , d e p e n d i n g l a r g e l y on t h e 
s u s c e p t i b i l i t y of t h e h o s t r o c k . 

4. F a u l t - r e l a t e d f e r r o d o l o m i t i z a t i o n e l s w h e r e on t h e p r o p e r t y i s 
w i d e s p r e a d and c l e a r l y a l a t e f e a t u r e . The a l t e r a t i o n c a n be 
p e r v a s i v e or v e i n c o n t r o l l e d and has many a p p e a r a n c e s , b a s e d on 
i t s i n t e n s i t y , and t h e h o s t r o c k ' s t e x t u r e . C a r e f u l s y s t e m a t i c 
s t a i n i n g i s , t h e r e f o r e , sometimes n e c e s s a r y f o r r e c o g n i t i o n i n 
f r e s h d r i l l c o r e . T h i s a l t e r a t i o n i s c a p a b l e of p e r m e a t i n g 25m 
or more away f r o m f a u l t s , i f a p o r o u s or c h e m i c a l l y s u s c e p t i b l e 
h o s t i s e n c o u n t e r e d . The v e i n - c o n t r o l l e d f o r m of t h e a l t e r a t i o n 
c a n e x t e n d even f a r t h e r i f open f r a c t u r e s or d i l a t a n t z ones o c c u r 
as a r e s u l t o f t h e f a u l t i n g . These r e s u l t i n g f e r r o d o l o m i t e -
q u a r t z v e i n s a r e d i s t i n c t i v e l y c o a r s e g r a i n e d , sometimes vuggy, 
and o f t e n c l e a r l y c r o s s c u t t i n g . F u r t h e r m o r e , v e i n s o f t h i s t y p e 
have been o b s e r v e d c a r r y i n g s i g n i f i c a n t base m e t a l 
m i n e r a l i z a t i o n . They r a n g e f r o m h i g h w i t h i n t h e o v e r l y i n g m a f i c s , 
t o t h o u g h o u t t h e s e d i m e n t s (some of t h e 266 and " c r e e k " zone 
i n t e r s e c t i o n s may be of t h i s t y p e ) , and deep i n t h e lower m a f i c s 
(RG 254 a t 3000 f e e t ) . 

5. The t u r b i d i t i c s e d i m e n t s a t SAM a r e l o c a l l y h y d r o t h e r m a l l y 
a l t e r e d i n t h r e e d i s t i n c t i v e and o v e r l a p p i n g ways: 

( i ) I n t e n s e s i l i c i f i c a t i o n a s s o c i a t e d w i t h c o a l e s c i n g and g h o s t e d 
q u a r t z s t o c k w o r k s and p e r v a s i v e g r e y " c h e r t y " s i l i c i f i c a t i o n . 
Numerous t r a v e r s e s i n t o and out of t h i s a l t e r a t i o n , and a l o n g 
s t r i k e i n d r i l l c o r e , r e v e a l t h a t i n t e n s e s i l i c a f l o o d i n g o f a l l 
s e d i m e n t t y p e s c a n g r a d a t i o n a l l y c r e a t e a r o c k o f t h i s 
a p p e a r a n c e . 

( i i ) Y e l l o w ser. i c i t i e - q u a r t z ve i n l e t s - p y r i t e a l t e r a t i o n . The 
q u a r t z v e i n s a r e t y p i c a l l y h i g h l y d e f o r m e d and b o u d i n e d , w i t h 
y e l l o w s e r i c i t e and p y r i t e c o m p r i s i n g the r e m a i n d e r of the r o c k . 
On t h e f r i n g e s of t h i s t y p e o f a l t e r e d zone, h i g h l y c o n t o r t e d 
l a m i n a t e d s e d i m e n t s c u t by swarming q u a r t z v e i n l e t s have been 
o b s e r v e d , w i t h i n c o m p l e t e s e r i c i t i z a t i o n and p y r i t e d e v e l o p m e n t 
a l o n g c o n t o r t e d l a m i n a t i o n s . 

I t i s h y p o t h e s i z e d t h a t t h i s y e l l o w s e r i c i t e a l t e r a t i o n may 
be an i n c o m p l e t e v a r i e t y of t h e t y p e d e s c r i b e d i n ( i ) , as t h e y 
commonly o c c u r i n c l o s e p r o x i m i t y . B o t h ( i ) and ( i i ) o c c u r 
p e r i p h e r a l t o ( i i i ) . 

( i i i ) G r e y s e r i c i t e - p y r i t e - q u a r t z a l t e r a t i o n c o n s i s t i n g o f 
p r e v a s i v e d e v e l o p m e n t of p h y l l i t i c g r e y t o s h i n y s i l v e r s e r i c i t e 
a l o n g w i t h u s u a l l y a t l e a s t 10% f i n e l y d i s s e m i n a t e d p y r i t e and 
n o t uncommonly 30%+ p y r i t e . Q u a r t z c o n t e n t i s h i g h l y v a r i a b l e 
and r a n g e s f r o m a b o u t 20% t o 80% i n t h e f o r m of p e r v a s i v e g r e y 
s i l i c a and g h o s t e d w h i t e v e i n s and s t o c k w o r k s . Many of t h e 
q u a r t z v e i n l e t s c o n t a i n s i g n i f i c a n t amounts of p y r i t e , s p h a l e r i t e , 
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g a l e n a , and c h a l c o p y r i t e w i t h i n them and i n s e m i - m a s s i v e seams 
a l o n g t h e i r m a r g i n s . ' In a r e a s of i n t e n s e s t o c k w o r k i n g t h e s e 
seams may c o a l e s c e t o f o r m " m a s s i v e " (low Ag) s u l f i d e s i n a b u l l 
q u a r t z m a t r i x , ( e g . RG-85). 

•These d i s t i n c t i v e and o b v i o u s l y v e r y i m p o r t a n t a l t e r a t i o n 
zones seem to have an a f f i n i t y f o r p o r t i o n s of t h e s e d i m e n t a r y 
p i l e t h a t a r e c o a r s e r g r a i n e d (wacke, l i t h i c wacke) or f o r g r o u n d 
t h a t i s o t h e r w i s e p r e p a r e d , s u c h as t e c t o n i c and h y d r a u l i c 
b r e c c i a s . 

6. H i g h s i l v e r ore i s p r e s e n t a t the p o i n t of i n t e r s e c t i o n o f a 
" m a s s i v e " b a s e - m e t a l . s u l f i d e seam and q u a r t z - f e r r o d o l o m i t e 
v e i n i n g w i t h i n an o b v i o u s c r o s s f a u l t on s e c t i o n s 96+80mW t o 
97l-20mW, (and p r o b a b l y on o t h e r l e s s w e l l s t u d i e d s e c t i o n s ) . I t 
i s h y p o t h e s i z e d t h a t base m e t a l s were r e c o n c e n t r a t e d or u p g r a d e d , 
and t e t r a h e d r i t e was c r e a t e d , by r e a c t i o n s i n v o l v i n g the f a u l t -
r e l a t e d f e r r o d o l o m i t e r i c h f l u i d s . In f a c t , i n t h e p i t e v i d e n c e 
shows numerous c r o s s c u t t i n g Fe d o l - q t z . v e i n l e t s i n t i m a t e w i t h 
t e t r a h e d r i t e r i c h o r e . 

The i n t e r s e c t i o n of t h e WNW t r e n d i n g f a u l t p l a n e ( d i p a b o u t 
35 SSW) and the s u l f i d e seam ( s t r i k i n g NW w i t h a 45 NE d i p ) 
c r e a t e s a l i n e a m e n t w h i c h p l u n g e s r o u g h l y 10 d e g r e e s t o w a r d s t h e 
ESE. T h i s a p p e a r s to be the main s t r u c t u r a l o r e c o n t r o l a t t h e 
SAM d e p o s i t . (see s t e r e o g r a p h b e l o w ) . 

CONCLUSION 

In c o n c l u s i o n , I . t h i n k that; t h e c o m p l e t e u n d e r s t a n d i n g o f 
the g e n e s i s of the SAM d e p o s i t i s u n c e r t a i n but i t i s 
e v o l v i n g ! 

I t i s hoped t h a t t h e d a t a b a s e w i l l c o n t i n u e e v o l v i n g a l s o , 
t h r o u g h a g g r e s i v e r e s e a r c h i n t h e f o r m o f f u r t h e r i s o t o p i c 
d a t i n g , a f l u i d i n c l u s i o n s t u d y , p e t r o g r a p h y , p i t mapping, c o r e 
l o g g i n g and more c o r e l o g g i n g ! 

7 
A l a n R. H i l l , B.Sc. 


