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T h i s p r o g r e s s r e p o r t i s i n t e n d e d t o p r o v i d e a summary 
of my p r e l i m i n a r y f i n d i n g s and i d e a s on the Sam d e p o s i t and 
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 i n the a r e a of the mine, I have 
a l s o i n c l u d e d a b r i e f s e c t i o n on recommendations. 

So f a r I have completed 1:2,500 s c a l e mapping of the 
a c c e s s r o a d t o the open p i t ( m o s t l y w i t h i n the m a f i c s ) , and 
1:500 s c a l e mapping of the lower benches, t o g e t h e r w i t h the 
1420 metre l e v e l and c r i t i c a l p o r t i o n s of the 1370 metre 
l e v e l . The 1400 metre l e v e l was i n a c c e s s i b l e a t t h e time of 
mapping due t o r o a d c o n s t r u c t i o n . Face mapping a t 1:250 
s c a l e was c a r r i e d out a l o n g t h e s o u t h e r n p a r t of the 1350 
metre l e v e l . 

T h i s mapping s e s s i o n p roved t o be q u i t e s l o w due t o a 
c o m b i n a t i o n of f a c t o r s - my l a c k of f a m i l i a r i t y w i t h the 
l o c a l and r e g i o n a l g e o l o g y ; t he need t o e s t a b l i s h c u r r e n t 
s u r v e y c o n t r o l and a s u i t a b l e base map; a c c e s s problems 
i n h e r e n t i n the mapping of a p r o d u c i n g open p i t mine. 
C e r t a i n l y , some of t h e s e f a c t o r s can be remedied and I 
e x p e c t t h a t my monthly s e s s i o n s w i l l be i n c r e a s i n g l y more 
p r o d u c t i v e . I d e a l l y , I would l i k e t o produce f a c e maps f o r 
each bench a t 1:250 s c a l e and t h e n c o m p i l e t h e s e a t 1:500 
s c a l e i n o r d e r t o produce the f i n a l p l a n f o r any g i v e n 
month. N e v e r t h e l e s s , I f e e l s a t i s f i e d t h a t we have made a 
good s t a r t . 

My u n d e r s t a n d i n g of the d e s i r e d end r e s u l t of t h i s 
p r o j e c t i s as f o l l o w s : 

1. To produce a d e t a i l e d t h r e e d i m e n s i o n a l model of 
the Sam d e p o s i t t h a t w i l l i n c l u d e : 

(a) the c h a r a c t e r and d i s t r i b u t i o n of the 
m i n e r a l i z a t i o n , a l t e r a t i o n and l i t h o l o g i c u n i t s ; 

(b) the d i s t r i b u t i o n and o r i e n t a t i o n of major 
s t r u c t u r e s such as f a u l t s and f o l d s and s m a l l -
s c a l e s t r u c t u r e s such as b e d d i n g , s c h i s t o s i t y , 
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c r e n u l a t i o n c l e a v a g e ( s ) , f o l d a x e s , and s l i p 
s u r f a c e s ; 

2. To i n t e g r a t e t h i s model i n t o a n o r t h e a s t - s o u t h w e s t 
c r o s s - s e c t i o n t h a t e x t e n d s from the h a n ging w a l l 
m a f i c s a t Sam t o the f o o t w a l l of the Rea d e p o s i t . 
T h i s c r o s s - s e c t i o n would o b v i o u s l y be c o n s i d e r a b l y 
enhanced by diamond d r i l l h o l e i n f o r m a t i o n between 
the two d e p o s i t s . 

The a v a i l a b i l i t y of s u r v e y i n f o r m a t i o n f o r a l l 
g e o l o g i c a l s t a t i o n s w i l l f a c i l i t a t e c o n s t r u c t i o n of a 3-D 
computer model ( u s i n g a u t o c a d ) of the Sam d e p o s i t . 

STRUCTURAL AND STRATIGRAPHIC SETTING OF THE SAM DEPOSIT 

My i n i t i a l o b s e r v a t i o n s a r e l i s t e d below: 

1. The m i n e r a l i z a t i o n t h a t i s p r e s e n t l y exposed on the 1320 
and 1330 metre l e v e l s i s c l e a r l y a s s o c i a t e d w i t h v e i n s t h a t 
p r e d a t e the s c h i s t o s i t y - t h e s e v e i n s a r e i s o c l i n a l l y f o l d e d 
and b o u d i n e d . 

2. I n g e n e r a l , the v e i n s a r e s u b p a r a l l e l t o the 
s c h i s t o s i t y , but i n d e t a i l t e n d t o have d i p s t h a t a r e 
s l i g h t l y s h a l l o w e r , o t h e r t h a n a l o n g the s outhwest margin of 
the ore zone where the v e i n s a r e i n t e n s e l y f o l d e d . Most of 
t h e s e f o l d s a r e s o u t h w e s t e r l y v e r g i n g and plunge a t 10 t o 30 
d egrees toward the n o r t h w e s t . T h i s i s c o n t r a r y t o the 
o r i e n t a t i o n of b e d d i n g / s c h i s t o s i t y i n t e r s e c t i o n s and s m a l l -
s c a l e f o l d s of b e d d i n g , which plunge s h a l l o w l y toward the 
s o u t h e a s t ( i n agreement w i t h the i n f e r r e d plunge a t Rea). 
T h i s i n d i c a t e s t h a t most of the v e i n s had an i n i t i a l 
o r i e n t a t i o n a t an a n g l e t o b e d d i n g p r i o r t o the development 
of the s c h i s t o s i t y . 

3. Zones of s e r i c i t e development c o i n c i d e c l o s e l y w i t h the 
d i s t r i b u t i o n of p r e - s c h i s t o s i t y q u a r t z v e i n s and a r e 
i n t e r p r e t e d t o r e p r e s e n t e a r l y p o t a s s i c w a l l - r o c k a l t e r a t i o n 
w h i c h was s u b s e q u e n t l y r e g i o n a l l y metamorphosed t o produce 
the s e r i c i t e t h a t now d e f i n e s the s c h i s t o s i t y . 

4. On the 1320 and 1330 l e v e l s , e a r l y b a r r e n q u a r t z v e i n s 
and a s s o c i a t e d s e r i c i t e s c h i s t o c c u r i n the s t r u c t u r a l 
h a n g i n g w a l l of the ore zone and c o n t i n u e i n t o the o v e r l y i n g 
m a f i c sequence f o r s e v e r a l t e n s of m e t r e s . To the 
s o u t h e a s t , a l o n g t h e 1340 l e v e l , the ore zone appears t o 
pass l a t e r a l l y i n t o b a r r e n q u a r t z v e i n s h o s t e d by s e r i c i t e 
s c h i s t . F u r t h e r t o the s o u t h e a s t , from the 1350 l e v e l t o 
the 1370 l e v e l t h e s e v e i n s and t h e i r a s s o c i a t e d s e r i c l t l c 
a l t e r a t i o n h a l o e s become p r o g r e s s i v e l y l e s s abundant. 

5. The f o o t w a l l c o n t a c t of the m i n e r a l i z i n g system i s 
s h a r p l y d e f i n e d . On the 1350 l e v e l , the c o n t a c t i s s l i g h t l y 
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s t e e p e r than the b e d d i n g , a l t h o u g h i t does not appear t o be 
a f a u l t . On the 1330 l e v e l t i g h t l y f o l d e d i n t e r b e d s of 
a r g i l l i t e and s i l t s t o n e a r e t r u n c a t e d by m i n e r a l i z e d v e i n s 
a l o n g t h e f o o t w a l l of the ore zone. Here, the c o n t a c t may 
be a f a u l t or may s i m p l y r e p r e s e n t v e i n s t h a t c r o s s - c u t the 
bed d i n g a t a h i g h a n g l e . 

6. S o u t h e a s t of the ore zone, t h e r e a r e no o b v i o u s 
e p i g e n e t l c f e a t u r e s such as c r o s s - c u t t i n g q u a r t z v e i n s c l o s e 
t o t h e "muddy t u f f " t o i n d i c a t e t h a t t h i s u n i t i s an 
a l t e r a t i o n p r o d u c t of a r g i l l i t e . Here, i t i s s e p a r a t e d from 
the v e i n system by u n a l t e r e d a r g i l l i t e and s i l t s t o n e 
i n t e r b e d s . The s t r i k e of I t s upper c o n t a c t appears t o be 
p a r a l l e l t o be d d i n g and t h e r e f o r e s t r a t i g r a p h i c i n n a t u r e . 
As s u c h , i t i s i n t e r p r e t e d as an e x h a l a t i v e h o r i z o n , i n 
agreement w i t h p r e v i o u s workers. The "muddy t u f f " meets the 
v e i n system on the 1330 l e v e l , c l o s e t o the p r e s e n t 
s o u t h e a s t e r l y l i m i t of the ore zone, a l t h o u g h the u n i t 
I t s e l f i s not a p p a r e n t l y m i n e r a l i z e d . I t h i n k t h a t t h i s i s 
a c r i t i c a l s p a t i a l a s s o c i a t i o n and may prove t o be an 
i m p o r t a n t e x p l o r a t i o n g u i d e . 

7. Bed d i n g p l a n e s a r e o n l y c o n s i s t e n t l y r e c o g n i z a b l e w i t h i n 
the u n a l t e r e d s e d i m e n t s i n the f o o t w a l l of the v e i n system. 
Here, t h e y g e n e r a l l y d i p a t s h a l l o w t o moderate a n g l e s 
toward t he n o r t h e a s t , a l t h o u g h some s m a l l - s c a l e asymmetric 
f o l d s a r e e v i d e n t . The sense of asymmetry of t h e s e f o l d s , 
t o g e t h e r w i t h 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 show t h a t t h i s 
p a r t of t h e sequence i s on the n o r t h e a s t l i m b of a ( f i r s t 
phase?) a n t l f o r m t o which t he p e n e t r a t i v e f o l i a t i o n i s a x i a l 
p l a n a r . T h i s i m p l i e s t h a t t h e sequence i s u p r i g h t , a l t h o u g h 
no s t r a t i g r a p h i c t o p s were found t o prove t h i s . 

8. T h r u s t f a u l t s a s s o c i a t e d w i t h the f i r s t r e c o g n i z a b l e 
phase of d e f o r m a t i o n ( i . e . t h e s c h i s t o s i t y ) do oc c u r l o c a l l y 
a t c o n t a c t s between l i t h o l o g i e s of c o n t r a s t i n g competence, 
f o r example the m a f i c / s e d i m e n t c o n t a c t , but do not appear t o 
r e p r e s e n t major d i s p l a c m e n t s . 

9. A weak c r e n u l a t i o n c l e a v a g e i s d e v e l o p e d l o c a l l y , 
p a r t i c u l a r l y c l o s e t o q u a r t z v e i n s . I t g e n e r a l l y s t r i k e s 
t oward t he n o r t h w e s t , but so f a r no c o n s i s t e n t p a t t e r n has 
emerged w i t h r e s p e c t t o i t s d i p . 

10. N o r t h e a s t e r l y t r e n d i n g l a t e f a u l t s t h a t d i p a t s h a l l o w 
t o moderate a n g l e s toward the s o u t h e a s t c u t the v e i n system, 
p a r t i c u l a r l y a l o n g t h e 1340 and 1350 l e v e l s . D i s p l a c e m e n t 
v e c t o r s r e c o r d e d by f i b r o u s m i n e r a l growth and s l i c k e n s i d e s 
on t h e s u r f a c e of t h e s e f a u l t s i n d i c a t e d i p - s l i p movement. 
The sense of motion c o u l d o n l y be c o n f i d e n t l y a s c e r t a i n e d 
a l o n g one of t h e s e f a u l t s . Here, the movement was down t o 
the s o u t h e a s t , I.e. no r m a l . So f a r , my i m p r e s s i o n i s t h a t 
none of t h e s e f a u l t s r e p r e s e n t major d i s p l a c e m e n t s of the 
ore zone. 
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INITIAL IMPRESSIONS ON THE GENESIS OF THE DEPOSIT 

1. The v e i n system and a s s o c i a t e d ore zone a r e e p i g e n e t i c 
i n c h a r a c t e r , but t h e i r emplacement preceded the f i r s t 
r e c o g n i z a b l e phase of d e f o r m a t i o n , as r e p r e s e n t e d by the 
s c h i s t o s i t y . 

2. The muddy t u f f i s s y n g e n e t i c i n o r i g i n and p r o b a b l y 
r e p r e s e n t s an e x h a l a t i v e h o r i z o n (perhaps l a t e r a l l y 
e q u i v a l e n t t o the Rea H o r i z o n ) . 

3. J u x t a p o s i t i o n of the muddy t u f f u n i t and the v e i n system 
on t he 1330 metre l e v e l a t t h e p r e s e n t s o u t h e a s t l i m i t of 
the ore zone may i n d i c a t e t he p o i n t a t which a " b l a c k 
smoker" broke s u r f a c e . I t i s p o s s i b l e t h a t most of the 
m i n e r a l i z a t i o n was p r e c i p i t a t e d c l o s e t o (but not on) 
s u r f a c e i n the upper p o r t i o n s of the v e n t , which i s now 
r e p r e s e n t e d by the Sam d e p o s i t i t s e l f . T h i s may i n d i c a t e 
t h a t t he r a t e of s e d i m e n t a t i o n i n the immediate a r e a of Sam 
p r e c l u d e d d e p o s i t i o n of a s t r a t i f o r m d e p o s i t . 

4. T h i s model r e q u i r e s t h a t t he d e p o s i t and e n c l o s i n g 
s t r a t i g r a p h i c sequence a r e o v e r t u r n e d , and appears t o 
c o n t r a d i c t t h e e v i d e n c e from 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 . 
However, t h i s c o u l d p o s s i b l y be e x p l a i n e d by o v e r t u r n i n g 
p r i o r t o the development of the s c h i s t o s i t y . The f a c t t h a t 
the d e p o s i t does not c r o s s - c u t t he m a f i c - s e d i m e n t c o n t a c t 
a ppears t o be a more s e r i o u s o b j e c t i o n . 

RECOMMENDATIONS 

I t h i n k t h a t the r e t u r n from t h i s p r o j e c t c o u l d be 
v a s t l y improved i f d e t a i l e d (1:250 s c a l e ) f a c e mapping a l o n g 
each bench was completed on a more f r e q u e n t b a s i s t h a n my 
once-a-month time a l l o c a t i o n a l l o w s . I am s u r e t h a t one or 
two days a week, p r e f e r a b l y on weekends, would do t h e t r i c k . 
Emphasis s h o u l d be p l a c e d on t h e s t r u c t u r a l and l i t h o l o g i c a l 
c h a r a c t e r i s t i c s of the v e i n system and e n c l o s i n g 
s t r a t i g r a p h i c u n i t s . I f a s u i t a b l e p e r s o n ( K e r r y ? ) c o u l d be 
f r e e d f o r one or two days a week so t h a t t h i s p r o j e c t can 
b e t t e r keep up w i t h the development of the p i t , t h e n my 
b r i e f s p e l l s a t Sam c o u l d be o p t i m i z e d by h e l p i n g w i t h 
c r i t i c a l a r e a s and pro b l e m s . 

I t would be e x t r e m e l y h e l p f u l i f the c u r r e n t s u r v e y 
c o n t r o l f o r the p i t a r e a c o u l d be keyed i n t o the 
d i s t r i b u t i o n of o u t c r o p s and f l a g g e d a l o n g each bench p r i o r 
t o each d e t a i l e d mapping s e s s i o n . Perhaps t h i s c o u l d be 
done f o r the a p p r o p r i a t e a r e a s on the Thursday and/or F r i d a y 
of each week as p a r t of the r o u t i n e s u r v e y t a s k s . 
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R e s p e c t f u l l y s u b m i t t e d , 

J . K e i t h G l o v e r 

G e o l o g i c a l C o n s u l t a n t 


