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D u r i n g my l a s t v i s i t t o Sam (September 15 t o 21) I 
c o n c e n t r a t e d l a r g e l y on mapping and i n t e r p r e t a t i o n of co r e 
from diamond d r i l l h o l e s on s e c t i o n s 96 + 80 W, 97 + 00 W, 
and 97 +20 W; o n l y a b r i e f v i s i t t o the open p i t was made 
i n o r d e r t o update m y s e l f on new bench e x p o s u r e s . 

I n a l l , e l e v e n d r i l l h o l e s from t h e s e s e c t i o n s (RG 67, RG 
70, RG 85, RG 86, RG 112, RG 115, RG 118, RG 119, RG 122, RG 
123, and RG 124) were l a y e d out s i d e - b y - s i d e i n o r d e r t o 
f a c i l i t a t e l i t h o l o g i c a l c o m p a r i s o n s and an at t e m p t was made 
t o e s t a b l i s h s t r a t i g r a p h i c t i e - l i n e s between h o l e s . Time d i d 
not p e r m i t c o m p l e t i o n of o t h e r h o l e s on t h e s e s e c t i o n s , but 
a rough l o g of RG 220 and RG297 was made. 

I n c o n s i s t e n c i e s i n the placement of the m a f i c / s e d i m e n t 
c o n t a c t were found i n p r e v i o u s l o g g i n g of t h e s e h o l e s , 
p a r t i c u l a r l y on s e c t i o n 97 +20 W, where the upper l i m i t of 
s e r i c i t i z e d m a f i c s was o f t e n t a k e n as the c o n t a c t . 
R e l o g g i n g of t h e s e h o l e s r e s u l t e d i n the m a f i c / s e d i m e n t 
c o n t a c t becoming f a r l e s s i r r e g u l a r and r e l o c a t i o n of the 
c r o s s f a u l t on s e c t i o n 97 + 20W. S i g n i f i c a n t l y , the 
m o d i f i e d s e c t i o n shows t h a t t h e t h i c k e s t zone of s e r i c i t i z e d 
m a f i c v o l c a n i c s o c c u r s above the ore zone. T h i s s p a t i a l 
a s s o c i a t i o n i n d i c a t e s t h a t no s i g n i f i c a n t p o s t - o r e 
d i s p l a c e m e n t has o c c u r r e d a l o n g the m a f i c / s e d i m e n t c o n t a c t , 
d e s p i t e the common o c c u r r e n c e of f a u l t gouge and b r e c c i a t i o n 
a t t h i s c o n t a c t . 

No d e f i n i t i v e s t r a t i g r a p h i c t i e - l i n e s w i t h i n the 
se d i m e n t s were found between h o l e s , a l t h o u g h the p o s i t i o n of 
q u a r t z wacke i n t e r b e d s i n RG 67 and RG 70, t o g e t h e r w i t h 
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co r e a n g l e s t o b e d d i n g , i n d i c a t e t h a t t h e s e u n i t s a r e 
p a r a l l e l t o the c o n t a c t w i t h t he o v e r l y i n g m a f i c s . 
F u r t h e r m o r e , g r a d i n g i n the wackes and p r i m a r y s e d i m e n t a r y 
t r u n c a t i o n s of u n d e r l y i n g l a m i n a e w i t h i n a r g i l l i t e - s i l t s t o n e 
i n t e r b e d s d e m o n s t r a t e t h a t t h i s p a r t of the s e c t i o n i s 
u p r i g h t . These s e d i m e n t s a r e s e r i c i t i z e d i n RG 67, but not 
i n RG 70, t h u s r e f l e c t i n g t h e c r o s s - c u t t i n g (and t h e r e f o r e 
e p i g e n e t i c ) n a t u r e of the s e r i c i t i z a t i o n . T h i s i s s u p p o r t e d 
i n a l l the h o l e s examined t o date by comparison of the 
t e x t u r e s , c o m p o s i t i o n a l v a r i a b i l i t y , and bedding s t y l e s i n 
s e r i c i t i c l i t h o l o g i e s w i t h the same f e a t u r e s i n t h e i r 
u n a l t e r e d s e d i m e n t a r y p r o t o l i t h s . F u r t h e r m o r e , boundined 
q u a r t z v e i n s commonly oc c u r i n the former but not i n the 
l a t t e r . T h i s same s p a t i a l r e l a t i o n s h i p was documented f o r 
the open p i t ( P r o g r e s s R e p o r t : June 1989). 

S i m i l a r l y , "muddy t u f f " , as d e f i n e d by the presence of 
s i l v e r - g r e y s e r i c i t e , was found t o occur w i t h i n e v e r y 
l i t h o l o g y from c h e r t y a r g i l l i t e t o q u a r t z wacke. I t o c c u r s 
i n the ha n g i n g w a l l and f o o t w a l l of the m i n e r a l i z a t i o n i n 
the downdip h o l e s on S e c t i o n 97 +20 W. Here, i t s p y r i t e 
c o n t e n t i s h i g h e s t c l o s e t o the m i n e r a l i z e d i n t e r s e c t i o n s , 
d e c r e a s i n g away from t he m i n e r a l i z a t i o n and toward a 
g r a d a t i o n a l c o n t a c t of muddy t u f f w i t h s e r i c i t i c s c h i s t , o r , 
p a r t i c u l a r l y on the f o o t w a l l s i d e , w i t h u n a l t e r e d 
s e d i m e n t s . T h i s o v e r a l l geometry i s r e f l e c t e d a l o n g the 
margins of i n d i v i d u a l v e i n s . T h e r e f o r e , "muddy t u f f " i s 
most s i m p l y e x p l a i n e d as the p r o d u c t of p r o x i m a l w a l l rock 
a l t e r a t i o n i n t h e deeper l e v e l s of an e p i g e n e t i c 
m i n e r a l i z i n g system. Here, the m i n e r a l i z a t i o n and the o u t e r 
m argins of the muddy t u f f d i p a t about 55 degrees toward the 
n o r t h e a s t , i n c o n t r a s t t o the s h a l l o w e r 40 degree d i p of the 
m a f i c / s e d i m e n t c o n t a c t . T h i s i s thought t o r e f l e c t t h e i r 
c r o s s - c u t t i n g n a t u r e . I f t h i s i s the c a s e , then the banded 
massive t o semi-massive s u l p h i d e s t h a t occur i n RG 85 and RG 
86 a r e e p i g e n e t i c and n o t , as p r e v i o u s l y supposed, 
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s y n g e n e t i c . The above r e l a t i o n s h i p s a r e s c h e m a t i c a l l y 
r e p r e s e n t e d i n F i g u r e 1. 

L i v e l y d i s c u s s i o n s w i t h K e r r y , A l , and Bob have h e l p e d t o 
c r y s t a l l i z e the f o l l o w i n g model f o r the g e n e s i s of Sam: 

1. Lead d a t e s from Sam i n d i c a t e a Devonian age f o r the 
m i n e r a l i z a t i o n , whereas r e g i o n a l mapping i n d i c a t e s a 
Lower Cambrian age f o r the h o s t r o c k s . T h i s s u p p o r t s an 
e p i g e n e t i c model f o r the d e p o s i t . 

2. K e r r y ' s t h e s i s documents b l o t i t e ( p e t r o g r a p h l c a l l y ) and 
K-spar (XRD) w i t h i n "muddy t u f f " but n e i t h e r were found 
i n " s e r i c i t i c t u f f " . These m i n e r a l s a r e d i a g n o s t i c of 
the p o t a s s i c zone of a l t e r a t i o n which o c c u r s w i t h i n the 
d e e p e r , more p r o x i m a l p a r t s of a p o r p h y r y m i n e r a l i z i n g 
s ystem. The " s e r i c i t i c t u f f " i s i n t e r p r e t e d as the 
p h y l l i c zone. The o u t e r s h e l l of p r o p y l i t i c a l t e r a t i o n 
( c h l o r i t e , e p i d o t e and c a r b o n a t e ) may be r e p r e s e n t e d by 
t h e m i n e r a l assemblage f e r r o a n d o l o m i t e p l u s c h l o r i t e , 
w h i c h o c c u r s m a r g i n a l t o t h e s e r i c i t e zone w i t h i n the 
m a f i c s and i n the deeper p a r t s of some h o l e s ( e . g . , RG 85 
and RG 8 6 ) . These a l t e r a t i o n assemlages a r e o v e r p r i n t e d 
by s u b - g r e e n s c h i s t f a c i e s r e g i o n a l metamorphism, which 
o c c u r r e d a t the same time as p e n e t r a t i v e d e f o r m a t i o n . 

3. The s i l v e r zone, which r e p r e s e n t s most of the Sam d e p o s i t 
as an economic e n t i t y , o c c u r s m o s t l y w i t h i n d i s c r e t e 
q u a r t z v e i n s a p p r o x i m a t e l y where t h e s e v e i n s c r o s s the 
c o n t a c t from the p o t a s s i c zone (muddy t u f f ) t o the 
p h y l l i c zone ( s e r i c i t i c t u f f ) . T h i s p a r t of the zone i s 
p a r a l l e l w i t h and c l o s e t o the o v e r l y i n g m a f i c / s e d i m e n t 
c o n t a c t . Hence, i t i s l i k e l y t h a t the hanging w a l l m a f i c s 
p r o v i d e d an impermeable cap, below which the 
m i n e r a l i z a t i o n was c h a n n e l l e d p a r a l l e l t o the b e d d i n g . 
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4. I n c o n t r a s t , c r o s s - c u t t i n g zones of banded massive t o 
semi-massive s u l p h i d e s , h i g h i n base m e t a l s but low i n 
s i l v e r , and the p e r i p h e r a l f i n e l y d i s s e m i n a t e d zones of 
p y r i t e m i n e r a l i z a t i o n w i t h i n the muddy t u f f , r e p r e s e n t 
the deeper p a r t s of the system* Here, much (but not a l l ) 
of the c h e r t y l i t h o l o g i e s p r o b a b l y r e p r e s e n t zones of 
p e r v a s i v e s i l i c i f i c a t i o n . S i m i l a r l y , the " c h e r t knobs" 
which o c c u r c l o s e t o the d e p o s i t on s u r f a c e may r e p r e s e n t 
l o c a l h y d r o t h e r m a l c e n t r e s , 

5. The a l t e r a t i o n zones a r e asymmetric i n some p a r t s of the 
ore body - the p h y l l i c zone ( s e r i c i t i c t u f f ) i s not 
g e n e r a l l y d e v e l o p e d i n the f o o t w a l l of the p o t a s s i c zone 
(muddy t u f f ) , and i s g e n e r a l l y t h i c k e s t i n the hanging 
w a l l . 
T h i s may be s i m p l y a r e f l e c t i o n of the i n i t i a l 
o r i e n t a t i o n of the c o n d u i t ( s ) , such t h a t upward 
p e r c u l a t i o n of the h y d r o t h e r m a l f l u i d s caused more 
e x t e n s i v e p e n e t r a t i o n of the hanging w a l l r o c k s than the 
f o o t w a l l r o c k s , 

6. T h i s o v e r a l l geometry r e q u i r e s t h a t the d e p o s i t i s 
u p r i g h t , a c o n c l u s i o n t h a t i s s u p p o r t e d by s t r u c t u r a l and 
s t r a t i g r a p h i c f a c i n g d i r e c t i o n s , a t l e a s t i n the upper 
p a r t of the s e d i m e n t a r y sequence. 

EXPLORATION GUIDES 

The above model has i m p o r t a n t i m p l i c a t i o n s f o r 
e x p l o r a t i o n w i t h r e s p e c t t o Sam-type m i n e r a l i z a t i o n : 

1. "MUT/SERT" CONTACT: T h i s c o n t a c t f a l l s w i t h i n the zone 
of h i g h e s t grade s i l v e r m i n e r a l i z a t i o n . I t may be c r o s s -
c u t t i n g or s t r a t a b o u n d , u n i f o r m or i r r e g u l a r . The degree of 
s e r i c i t i z a t i o n w i t h i n any g i v e n p r o t o l i t h can be used as a 



v e c t o r toward t h i s c o n t a c t . C o n s e q u e n t l y , a good case can 
be made f o r dee p e n i n g h o l e s t h a t were stopped i n muddy t u f f 
or s e r i c i t i c t u f f u n l e s s t h i s v e c t o r has been c l e a r l y 
e s t a b l i s h e d . 

2. MAFIC/SEDIMENT CONTACT: Zones of e x t e n s i v e l y s e r i c i t i z e d 
or c a r b o n a t i z e d m a f i c s c l o s e t o t h i s c o n t a c t o f f e r the b e s t 
c o l l a r l o c a t i o n s . 

3. "CHERT KNOBS": These may be l o c a l c e n t r e s of 
s i l l c i f l c a t i o n t h a t r e c o r d c o n d u i t s of maximum h y d r o t h e r m a l 
a c t i v i t y - has the a r e a around the t a i l i n g s pond, i n the 
v i c i n i t y of the c h e r t knob and m a f i c c o n t a c t , been 
a d e q u a t e l y t e s t e d ? 

RELATIONSHIP OF SAM TO REA 

I t h i n k t h a t the above model s h o u l d cause us t o r e ­
e v a l u a t e t h e d a t a upon which t h e s y n g e n e t l c model f o r Rea i s 
based. C e r t a i n l y , the a s s o c i a t i o n of "muddy t u f f " and 
" s e r i c i t i c t u f f " w i t h t h e ore zones a t both Sam and Rea 
r a i s e s s e r i o u s q u e s t i o n s , d e s p i t e the f a c t t h a t the muddy 
t u f f and ore zone a r e s t r a t a b o u n d a t Rea (most of the Sam 
d e p o s i t i s s t r a t a b o u n d ) . 

I n the s u r f a c e t r e n c h e s a t Rea the b a r i t e zone i n the 
s t r u c t u r a l f o o t w a l l of the ore c o m p r i s e s massive b a r i t e . 
Here, a t l e a s t , i t l o o k s more l i k e v e i n m a t e r i a l t h a n a 
bedded e x h a l i t e . 

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 o bserved i n the Rea 
t r e n c h e s i n d i c a t e t h a t the sequence i s u p r i g h t , whereas the 
s y n g e n e t i c model f o r Rea i n d i c a t e s t h a t the ore sequence Is 
o v e r t u r n e d . I f t h i s i s the c a s e , i t r e p r e s e n t s the o n l y 
a r e a where s t r u c t u r a l and s t r a t i g r a p h i c t o p s c o n t r a d i c t each 
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o t h e r . T h i s s u g g e s t s t h a t a s t r u c t u r a l event caused the 
o v e r t u r n i n g of the ore sequence a t Rea p r i o r t o the 
development of SI -an event f o r which t h e r e i s no e v i d e n c e 
e l s e w h e r e - the f o o t w a l l s e d i m e n t s a t Rea, below the 
f o o t w a l l f a u l t , a r e s t r u c t u r a l l y and s t r a t i g r a p h i c a l l y 
o v e r t u r n e d . 

An a l t e r n a t i v e model f o r the Rea d e p o s i t i s t e n t a t i v e l y 
proposed i n v o l v i n g Rea as t h e d i s t a l s t r a t a b o u n d (but 
e p i g e n e t i c ) e x p r e s s i o n of the same Devonian m i n e r a l i z i n g 
event t h a t produced the Sam d e p o s i t . T h i s model r e q u i r e s 
t h a t t h e Rea M a f i c s and the Sam M a f i c s a r e s t r a t i g r a p h i c a l l y 
e q u i v a l e n t and t h a t b o t h d e p o s i t s a r e u p r i g h t . R e p e t i t i o n 
of the m i n e r a l i z e d sequence may have been caused by a t h r u s t 
f a u l t or ( l e s s l i k e l y ) an a n t i c l i n e - s y n c l l n e p a i r . I f t h i s 
i s c o r r e c t , Sam and Rea were* once p a r t of a c o n t i n u o u s 
m i n e r a l i z i n g system. The l i n k between t h e s e two ore b o d i e s 
has s u b s e q u e n t l y been s e v e r e d by the t h r u s t f a u l t , but must 
s t i l l e x i s t somewhere a t d e p t h a l o n g the Rea h o r i z o n i n the 
f o o t w a l l of the h a n g ing w a l l m a f i c s . In view of the l i m i t e d 
number of h o l e s between Sam and Rea t h a t have p e n e t r a t e d the 
h o r i z o n t o d a t e , I t h i n k t h a t t h i s a r e a s t i l l o f f e r s an 
e x c e l l e n t e x p l o r a t i o n o p p o r t u n i t y . 

R e s p e c t f u l l y s u b m i t t e d , 

J.K. G l o v e r 
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