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INTRODUCTION 

Ten days were spent on r e l o g g i n g of diamond d r i l l c ore 
from h o l e s t h a t were d r i l l e d a l o n g the Rea H o r i z o n . In a l l 
twenty h o l e s have been r e l o g g e d from s e c t i o n s 110 + 50 W t o 
100 +00 W, i n c l u s i v e , and from S e c t i o n 97 + 50 W. A g r a p h i c 
method of l o g g i n g was used i n which a l l the core from h o l e s 
on the same s e c t i o n and from i m m e d i a t e l y a d j a c e n t s e c t i o n s 
was l a y e d out and a fence diagram c o n s t r u c t e d a t 1:500 
s c a l e . T h i s method f a c i l i t a t e s comparison of l i t h o l o g i e s 
(and s t r u c t u r e s ) whereby t i e - l i n e s can be drawn on a more 
o b j e c t i v e b a s i s . 

THE GENESIS OF THE REA LENSES 

The Rea lenses are c l e a r l y overturned volcano g e n i e 
massive sulphide deposits that occur w i t h i n a conformable 
sequence along a profound ( a l b e i t l o c a l ) s t r a t i g r a p h i c break  
between the Rea mafics and the Rea sediments. A l t h o u g h t h i s 
seems l i k e o l d news, I t h i n k t h a t i t i s i m p o r t a n t t o put 
t h i s i s s u e t o r e s t . The main p o i n t s of e v i d e n c e (as I see 
them) a r e : -

a) D e s p i t e the f a c t t h a t many l i t h o l o g i c breaks are the 
l o c u s of s h e a r i n g and/or b r i t t l e f a u l t zones ( p r o b a b l y 
w i t h l i t t l e d i s p l a c e m e n t ) , s u f f i c i e n t conformable 
c o n t a c t s have been seen throughout the sequence t o 
i n d i c a t e t h a t the Rea package h o l d s t o g e t h e r as a 
c o n t i n u o u s s t r a t i g r a p h i c s u c c e s s i o n w i t h no major 
s t r u c t u r a l b r e a k s : 

( i ) From the m a f i c s t o the ore sequence:- T h i s c o n t a c t 
i s the l o c u s of a b r i t t l e f a u l t i n most h o l e s , but 
i n RG 236 (@ 145.2 m) the c o n t a c t of a l t e r e d Rea 
M a f i c s w i t h u n d e r l y i n g a r g i l l a c e o u s ( s e d i m e n t a r y ) 
c h e r t b r e c c i a does appear t o be s t r a t i g r a p h i c 
a l b e i t s h a r p . 

( i i ) W i t h i n the ore sequence:- The most complete 
s u c c e s s i o n s I have seen so f a r are i n RG 2, 5 and 
26, on S e c t i o n 100 +00W. Here, an i n t i m a t e 
a s s o c i a t i o n e x i s t s between a l l members of the ore 
sequence, from bedded c h e r t , a t the s t r u c t u r a l t o p , 
to bedded massive and semi-massive s u l p h i d e ( p o o r l y 
r e p r e s e n t e d i n these h o l e s ) , t o p y r i t i c s i l v e r - g r e y 
s e r i c i t e ("muddy t u f f " ) and y e l l o w s e r i c i t i c and 
p y r i t i c t u f f / s i l t o n e , t o the i n t e r m e d i a t e 
v o l c a n i c l a n i s t i c u n i t a t the s t r u c t u r a l base of the 
ore sequence. 

( i i i ) From the ore sequence t o the t u r b i d i t e s : - The 
e x i s t e n c e of the Quartz V e i n F a u l t , i n the 
s t r u c t u r a l f o o t w a l l of the ore sequence, cannot be 



demonstrated i n e v e r y h o l e ( e . g . , RG 5 and RG 26) 
but where i t i s p r e s e n t i t does not always occur a t 
the s t r u c t u r a l base of the v o l c a n i c l a s t i c sequence. 
For example, i n RG 13 i t o c c u r s a t 72.8 m, wit.h.in. 
the v o l c a n i c l a s t i c sequence; i n t h i s h o l e and i n 
RG 5 and RG 26 the c o n t a c t w i t h the u n d e r l y i n g 
t u r b i d i t e sequence i s g r a d a t i o n a l . 

b) U n e q u i v i c a l s t r a t i g r a p h i c tops are common w i t h i n 
the t u r b i d i t e sequence. These comprise d i s t i n c t l y 
graded AE t u r b i d i t e c y c l e s , o f t e n w i t h l o a d c a s t s or 
flame s t r u c t u r e s a t the s t r a t i g r a p h i c base and 
l a m i n a t e d s e c t i o n s of a l t e r n a t i n g s i l t s t o n e and s h a l e 
a t the s t r a t i g r a p h i c t o p . The r e s u l t i n g f a c i n g 
d i r e c t i o n s are almost always downhole. T h i s i m p l i e s 
t h a t the complete s u c c e s s i o n a t Rea i s o v e r t u r n e d . 
However, r e v e r s a l s i n f a c i n g d i r e c t i o n s and s m a l l - s c a l e 
f o l d s ( i n RG 13, RG 14 and RG 34) demonstrate t h a t 
some p a r a s i t i c f o l d s do occur on t h i s g e n e r a l l y 
o v e r t u r n e d p a n e l . T h i s l e n d s s u p p o r t t o Jim O l i v e r ' s 
c o n t e n t i o n t h a t the L98 l e n s l i e s w i t h i n the hinge zone 
of t i g h t t o i s o c l i n a l o v e r t u r n e d s y n c l i n e ; c e r t a i n l y , 
I b e l i e v e h i s underground mapping s h o u l d be t a k e n 
s e r i o u s l y . 

d) The ore sequence o c c u r s s t r u c t u r a l l y below the c o n t a c t 
w i t h i n t e n s e l y p y r i t i z e d , s e r i c i t i z e d and c a r b o n a t i z e d 
Rea M a f i c s . T h i s a l t e r a t i o n i s s p a t i a l l y a s s o c i a t e d 
w i t h boudlned and f o l d e d q u a r t z v e i n s and s t r i n g e r s , 
and, as d e s c r i b e d by p r e v i o u s workers has a geochemical 
s i g n a t u r e t h a t i s t y p i c a l of a f o o t w a l l f e e d e r zone t o 
a Kuroko-type massive s u l p h i d e d e p o s i t . 

e) " C h e r t " i s i n t i m a t e l y a s s o c i a t e d w i t h the ore sequence. 
In most of the h o l e s I have l o o k e d a t i t o c c u r s 
s t r u c t u r a l l y below the Rea M a f i c s . I t i s g e n e r a l l y 
l i g h t t o dark grey i n c o l o u r , but i s l o c a l l y o l i v e 
green t o mauve. I t i s commonly t h i n l y bedded t o f i n e l y 
l a m i n a t e d w i t h v a r i a b l e amounts of p y r i t e t h a t a t l e a s t 
i n some cases o c c u r s as s e p t a p a r a l l e l t o c o m p o s i t i o n a l 
l a y e r i n g w i t h i n the c h e r t . These f e a t u r e s , t o g e t h e r 
w i t h i t s s t r a t a b o u n d n a t u r e , a l l p o i n t toward an 
e x h a l a t i v e o r i g i n . However, the c o n c l u s i v e e v i d e n c e 
f o r t h i s i n t e r p r e t a t i o n o c c u r s w i t h i n the 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 sequence which o c c u r s i n the 
( s t r u c t u r a l l y ) lower p a r t of the ore sequence. Here, 
l e n s e s of p o o r l y s o r t e d h e t e r o l i t h i c c h e r t b r e c c i a 
c o n t a i n fragments of c h e r t t h a t are l i t h o l o g i c a l l y 
i d e n t i c a l t o a l l the v a r i e t i e s d e s c r i b e d above. These 
fragments g e n e r a l l y occur w i t h i n an a r g i l l a c e o u s 
m a t r i x , but l o c a l l y the m a t r i x comprises s i l v e r g r e y 
s e r i c i t e w i t h f i n e g r a i n e d d i s s e m i n a t e d p y r i t e ("muddy 
t u f f " ) . T h i s u n i t l o o k s l i t h o l o g i c a l l y i d e n t i c a l t o 



the h e t e r o l l t h l c c h e r t b r e c c i a (complete w i t h s u l p h i d e 
c l a s t s ! ) found i n the hanging w a l l of the H-W d e p o s i t 
a t B u t t l e Lake, where i t has been s i m i l a r l y i n t e r p r e t e d 
as the p r o d u c t of d e b r i s f l o w s . 

e) The t e x t u r e of the m i n e r a l i z a t i o n Is q u i t e d i s t i n c t 
from a n y t h i n g a t Sam both i n the Rea t r e n c h e s and i n 
c o r e , massive s u l p h i d e i s g e n e r a l l y f i n e g r a i n e d and 
w e l l bedded. In the t r e n c h e s , the s t r a t i g r a p h i c a l l y 
o v e r l y i n g b a r i t e h o r i z o n i s l o c a l l y w e l l l a m i n a t e d , 
a l t h o u g h i t i s g e n e r a l l y massive and b r e c c i a t e d by 
d i s c o r d a n t s i l i c a - s u l p h i d e s t r i n g e r s ( O l i v e r , 1988). 

f ) Some of the t e x t u r a l v a r i a n t s of the"muddy t u f f " are 
c l e a r l y c l a s t i c i n n a t u r e : - (1) a n g u l a r y e l l o w 
s e r i c i t i c fragments i n a s i l v e r g r e y p y r i t i c and 
s e r i c i t i c m a t r i x l o c a l l y occur w i t h i n t h i s u n i t i n the 
Rea Trenches; (2) h e t e r o l i t h i c c h e r t b r e c c i a l o c a l l y 
c o n t a i n s a "muddy t u f f " m a t r i x (RG 5, RG 26 and RG 
31) . 

g) The 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 u n i t Is c h a r a c t e r i z e d 
by i t s h e t e r o g e n e i t y and the l a t e r a l l y d i s c o n t i n u o u s 
n a t u r e of the s u b - u n i t s w i t h i n i t . I t i s g e n e r a l l y 
massive t o p o o r l y bedded and c o n t a i n s c o a r s e , p o o r l y 
s o r t e d s e d i m e n t a r y and v o l c a n i c d e t r i t u s , commonly 
w i t h i n an a r g i l l a c e o u s m a t r i x . I t was p r o b a b l y 
d e p o s i t e d by mass f l o w p r o c e s s e s . The most l i k e l y 
e x p r e s s i o n of t h i s d e p o s i t i o n a l mode w i t h i n t h i s u n i t 
i s the h e t e r o l i t h i c c h e r t b r e c c i a , which a l s o l o c a l l y 
c o n t a i n s s u l p h i d e fragments (e.g. RG 237, from 138.7 m 
t o 147.5 m). A l t h o u g h many of the c l e a r l y 
v o l c a n i c l a s t i c s e c t i o n s w i t h i n the u n i t are p r o b a b l y 
i n t e r m e d i a t e i n c o m p o s i t i o n , some s e c t i o n s are 
i n d i s t i n g u i s h a b l e from the Rea M a f i c s (e.g. i n RG 258, 
from 367.3 m t o 412.6 m) . T h i s , t o g e t h e r w i t h the l a c k 
of any d e f i n i t i v e s t r u c t u r a l e v i d e n c e f o r a f o l d hinge 
or t h r u s t f a u l t i n e i t h e r RG 254 or RG 258 s u g g e s t s 
t h a t the s e c t i o n problem between these two h o l e s i s 
most e a s i l y e x p l a i n e d by a f a c i e s change between the 
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 s i n RG 254 and the m a f i c s 
i n RG 258 (see s c h e m a t i c c r o s s - s e c t i o n ) . 

NORTHWESTERLY STRIKE EXTENT OF THE REA HORIZON 

R e l o g g i n g of diamond d r i l l h o l e s from s e c t i o n s 
105 + 00 W to 110 -f 50 W has a l l o w e d the d i f f e r e n t i a t i o n of 
u n i t s w i t h i n the Rea M a f i c s . T h i s e n a b l e s the d i v i s i o n of 
the m a f i c s i n t o a s t r a t i g r a p h i c a l l y lower p o r p h y r l t i c 
sequence w i t h FeMg and p l a g i o c l a s e p h e n o c r y s t s , c o m p r i s i n g 
s u b v o l c a n i c s i l l s and/or massive f l o w s , a m y g d a l o i d a l f l o w s 
and m o n o l i t h i c m a f i c l a p i l l i t u f f ( p r o b a b l y p i l l o w b r e c c i a s ) 
and an o v e r l y i n g p y r o c l a s t i c sequence, c o m p r i s i n g medium t o 



c o a r s e g r a i n e d f e l d s p a r c r y s t a l t u f f w i t h h e t e r o l i t h i c 
l a p ! I l l , i n t e r c a l a t e d w i t h f i n e g r a i n e d a p h y r i c f l o w s t h a t 
are v a r i a b l y a m y g d a l o i d a l . The upper p a r t of t h i s u n i t i s 
g e n e r a l l y g r e y i n c o l o u r , c o n t a i n s f i n e - g r a i n e d f e r r o a n 
d o l o m i t e ( p r i m a r y or secondary?) and has an a r g i l l a c e o u s 
component, most commonly w i t h i n the m a t r i x but r a r e l y as 
s h a l e r i p - u p c l a s t s . 

P l o t s of the d i s t r i b u t i o n of these u n i t s on s e c t i o n 
and l e v e l p l a n shows t h a t the sequence d i p s a t 55 degrees 
G r i d N o r t h . The o n l y p o s s i b l e c r o s s - f a u l t o c c u r s between RG 
284 and RG 2 7 9 , w i t h an apparent l e f t - l a t e r a l s t r i k e 
s e p a r a t i o n of about 50 metres. A l t e r n a t i v e l y , t h i s may 
r e p r e s e n t a l a t e r a l f a c i e s change from the p o r p h y r i t i c u n i t 
t o a p h y r i c a m y g d a l o i d a l f l o w s i n t e r c a l a t e d w i t h c r y s t a l 
t u f f . T h i s i s s u p p o r t e d by the f a c t t h a t the f o o t w a l l 
f a u l t , which s t r i k e s 17 degrees s o u t h of g r i d west and d i p s 
50 degrees toward the n o r t h , i s not o f f s e t by any c r o s s 
f a u l t s . T h i s h e l p s t o c o n s t r a i n the p o s t u l a t e d c r o s s -
f a u l t s t h a t a p p a r e n t l y o f f s e t the 266 Zone i m m e d i a t e l y t o 
the n o r t h of t h i s a r e a . 

RG 286 i n t e r s e c t e d the Rea H o r i z o n ( 1 6 7 . 7 m t o 1 6 8 . 0 m 
- sheared semi-massive s u l p h i d e ( p y r i t e ) fragments i n an 
a r g i l l a c e o u s m a t r i x ) i m m e d i a t e l y below the m a f i c sequence. 
The h o r i z o n was a l s o i n t e r s e c t e d f u r t h e r t o the west i n RG 
290 where e i g h t metres ( t r u e t h i c k n e s s ) of semi-massive 
s u l p h i d e ( p y r i t e w i t h t r a c e c h a l c o p y r i t e ) o c c u r s 
s t r a t i g r a p h i c a l l y above (?) about 3 metres of "muddy t u f f " . 
The main f o o t w a l l f a u l t o c c u r s s t r u c t u r a l l y below these 
i n t e r s e c t i o n s . The l e v e l p l a n demonstrates t h a t the 
f a v o u r a b l e s t r a t i g r a p h y i s opening t o the west, and 
t h e r e f o r e o f f e r s c o n s i d e r a b l e p o t e n t i a l i n t h i s d i r e c t i o n . 

SCHEMATIC CROSS SECTION FROM REA TO SAM 

The accompanying c r o s s - s e c t i o n i s meant t o p r e s e n t the 
most l i k e l y s t r u c t u r a l - s t r a t i g r a p h i c i n t e r p r e t a t i o n , based 
on our c u r r e n t u n d e r s t a n d i n g of the two d e p o s i t s , the 
s u c c e s s i o n t h a t h o s t s them and the s t r u c t u r e . I t i m p l i e s 
t h a t the Sam and Rea M a f i c s are one and the same, and a l s o 
t h a t the d e p o s i t s occur a t d i f f e r e n t s t r a t i g r a p h i c l e v e l s -
Sam below the m a f i c s and Rea above the m a f i c s . The Rea 
h o r i z o n i s t h e r e f o r e e i t h e r 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 t o 
the upper p a r t of the m a f i c sequence or l i e s above the Sam 
M a f i c s on the u p r i g h t l i m b of the p o s t u l a t e d l a r g e - s c a l e 
ant i c l i n e . 



I t i s p r o b a b l y I n a p p r o p r i a t e to take t h i s w e l l - w o r n 
model any f u r t h e r a t t h i s p o i n t - h o p e f u l l y , i t can be more 
t h o r o u g h l y t e s t e d by r e l o g g i n g of h o l e s between the two 
d e p o s i t s , which I p l a n to do a t the end of t h i s month. 

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 
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