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ABSTRACT 

Numerous Ag-Pb-Zn b e a r i n g s u l p h i d e d e p o s i t s o c c u r i n a 
sequence of s l i g h t l y metamorphosed sedi m e n t a r y and v o l c a n i c s t r a t a of 
l a t e P a l e o z o i c age i n s o u t h - c e n t r a l B r i t i s h C olumbia. The d e p o s i t s 
are s t r a t i f o r m i n c h a r a c t e r but are d i s c o n t i n u o u s . The e n c l o s i n g 
s t r a t a have a s t r o n g l y developed f o l i a t i o n t h a t i s s u b - p a r a l l e l to 
l i t h o l o g i c b o u n d a r i e s and t h i s f o l i a t i o n has o f t e n been mapped as 
bedding. E x p l o r a t i o n f o r the s u l p h i d e d e p o s i t s has been d i r e c t e d at 
i n t e r s e c t i n g the c o n t i n u a t i o n of s u r f a c e showings down-plunge i n the 
plane of the f o l i a t i o n . 

Mapping on a r e g i o n a l and d e t a i l e d s c a l e has shown t h a t 
the f o l i a t i o n i s p a r a l l e l to the a x i a l p l a n e s of i s o c l i n a l f o l d s (F^) 
ind t h a t bedding (Sq) can be at a high angle to the f o l i a t i o n at the 
f o l d h i n g e s . S u l p h i d e beds show some a t t e n u a t i o n on the limbs of 
these Fi f o l d s and consequent t h i c k e n i n g at the f o l d h i n g e s . A second 
s e t of f o l d s ( F 2 ) w i t h axes o r i e n t e d e a s t - w e s t has a l s o produced 
t h i c k e n i n g of s u l p h i d e beds i n minor f o l d s , e m p h a s i z i n g the 
c o n c e n t r a t i o n of s u l p h i d e s i n s t r u c t u r a l l y c o n t r o l l e d p o s i t i o n s . 
Minor t h r u s t f a u l t s a l o n g and a c r o s s the f o l i a t i o n have been observed 
on the s m a l l s c a l e and are assumed to e x i s t at a l a r g e r s c a l e 
e x p l a i n i n g some d i s c o n t i n u i t i e s i n s t r a t i g r a p h y . T h i r d phase f o l d s 
( F 3 ) are open f o l d s a l o n g n o r t h - s o u t h a x i a l p l a n e s , are s p a t i a l l y 
r e l a t e d to normal f a u l t i n g and have not had any s i g n i f i c a n t e f f e c t on 
s u l p h i d e d i s p o s i t i o n . 

In t h i s s t r u c t u r a l s e t t i n g the most l i k e l y l o c a t i o n f o r a major 
s u l p h i d e a c c u m u l a t i o n would be i n the hinge r e g i o n of a l a r g e F\ f o l d . 
S m a l l e r d e p o s i t s would be l o c a l i s e d w i t h i n F 2 f o l d s . T h e t a r g e t 
shape f o r s u l p h i d e d e p o s i t would be a l i n e a r , p l u n g i n g body and 
e x p l o r a t i o n p a t t e r n s must be d i r e c t e d a c c o r d i n g l y . 



INTRODUCTION 

The Adams P l a t e a u i s a s t e e p - s i d e d , g e n t l y r o l l i n g p l a t e a u 
a v e r a g i n g 750 metres e l e v a t i o n , l o c a t e d a p p r o x i m a t e l y 300km n o r t h e a s t 
o f Vancouver, B r i t i s h Columbia ( F i g u r e 1 ) . I t o c c u r s w i t h i n the 
Omenica C r y s t a l l i n e B e l t i m m e d i a t e l y a d j a c e n t to the Shuswap 
Metamorphic Complex ( F i g u r e 2 ) . 

Showings of Ag-Pb-Zn-Cu m i n e r a l i z a t i o n have been known on the 
Adams P l a t e a u s i n c e about 1910, Subsequent e x p l o r a t i o n has been 
s p o r a d i c but s i n c e 1977 t h e r e has been an i n c r e a s e i n e x p l o r a t i o n 
a c t i v i t y c o i n c i d i n g w i t h a r e g i o n a l mapping program of the g e o l o g i c a l 
d i v i s i o n , B r i t i s h Columbia M i n i s t r y of Energy, Mines and P e t r o l e u m 
Resources ( P r e t o , e t a l . , 1980, P r e t o , 1981). The r e g i o n a l mapping 
d e f i n e d a s t r a t i g r a p h y which a l l o w e d d e l i n e a t i o n of t h r e e phases of 
f o l d i n g . R e s u l t s of t h i s r e g i o n a l mapping were used as a framework 
f o r the more d e t a i l e d s c a l e of e x p l o r a t i o n d e s c r i b e d i n t h i s paper. 

Outcrop on the Adams P l a t e a u i s l i m i t e d because of the r o l l i n g 
topography and t h i c k g l a c i a l t i l l d e p o s i t s . Most mapping i n f o r m a t i o n 
i s a c q u i r e d a l o n g l o g g i n g roads and i n b u l l d o z e r e x p l o r a t i o n t r e n c h e s 
thus o n l y a l i m i t e d amount of t h r e e d i m e n s i o n a l o b s e r v a t i o n can be 
made. 
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REGIONAL GEOLOGY 

The P a l e o z o i c v o l c a n i c s and sediments which c o n t a i n the s u l p h i d e 
d e p o s i t s are mapped as the Eagle Bay F o r m a t i o n ( O k u l i t c h and Cameron, 
1976). I t i s i n metamorphic and i n t r u s i v e c o n t a c t w i t h the Shuswap 
Metamorphic Complex and g r a n i t i c i n t r u s i o n s to the n o r t h e a s t , and i n 
t h r u s t c o n t a c t w i t h Mesozoic sediments and v o l c a n i c s to the south and 
southwest ( F i g u r e 3 ) . 

Core g n e i s s e s i n the Shuswap Metamorphic Complex have been dated 
a t 2,000 + MA (Duncan, 1978), and some of the e n f o l d e d metamorphosed 
s t r a t a can be p o s i t i v e l y a s s i g n e d e a r l y P a l e o z o i c a g e s . Metamorphism 
o f the Shuswap Complex has been s p e c u l a t e d to be as young as T e r t i a r y 
(Coney, 1979) which would suggest t h a t t h e r e have been p e r i o d s o f 
metamorphism and d e f o r m a t i o n t h r o u g h o u t the P a l e o z o i c and Mesozoic. 

The Mesozoic sediments and v o l c a n i c s are c o n s i d e r e d to be p a r t of 
the a c c r e t e d t e r r a i n s (Monger, e t a l , 1982) which were moved to t h e i r 
p r e s e n t p o s i t i o n s a l o n g major s t r i k e - s l i p and l o c a l t h r u s t f a u l t s 
d u r i n g the l a t e M e s o z o i c . The t h r u s t c o n t a c t of F i g u r e 3 would then 
d e f i n e the margin of the North American c o n t i n e n t i n P a l e o z o i c and 
Mesozoic t i m e s . 

E a g l e Bay Formation 

P r e t o (1981) i d e n t i f i e d a g r e a t v a r i e t y of rock types 
p r e d o m i n a n t l y of s e d i m e n t a r y and v o l c a n i c o r i g i n w i t h i n the Eagle Bay 
F o r m a t i o n . Because of the degree of metamorphism and the nature of 
o u t c r o p i t was not p o s s i b l e to e s t a b l i s h a r e g i o n a l s t r a t i g r a p h i c 
s u c c e s s i o n f o r the E a g l e Bay F o r m a t i o n . Prominent d i s t i n c t i v e members 
such as the T s h i n a k i n Limestone, a w h i t e c o a r s e l y c r y s t a l l i n e 
r e s i s t a n t l i m e s t o n e u n i t , can be mapped ov e r s i g n i f i c a n t d i s t a n c e s and 
d e l i n e a t e the broad s t r u c t u r a l p a t t e r n s . In most c a s e s , l i t h o l o g i e s 
a r e d i s c o n t i n u o u s a l o n g s t r i k e and d e f i n i t i o n of mappable u n i t s 
r e q u i r e s j u d i c i o u s amalgamation of l i t h o l o g i e s . 

M i s s i s s i p p i a n age conodonts were o b t a i n e d from l i m e s t o n e s and 
c h e r t s towards the top of the F o r m a t i o n ( P r e t o , 1981, O k u l i t c h and 
Cameron, 1976) and a g e n e r a l consensus on a D e v o n i a n - M i s s i s s i p p i a n age 
i s b u i l d i n g but some workers s t i l l c o n s i d e r p a r t s of the Eagle Bay to 
be as o l d as C a m b r o - O r d o v i c i a n . 

On the Adams P l a t e a u the E a g l e Bay F o r m a t i o n i s p r e d o m i n a n t l y 
v o l c a n i c ( a n d e s i t i c and r h y o l i t i c ) w i t h a c e n t r a l c o r e of sedimentary 
s t r a t a which host most of the s u l p h i d e showings ( F i g u r e 4 ) . In the 
l o c a l s t r a t i g r a p h y e s t a b l i s h e d by P r e t o , the s e d i m e n t a r y s t r a t a 
o v e r l i e the a n d e s i t i c v o l c a n i c s and no e v i d e n c e has been found to 
c h a l l e n g e t h i s i n t e r p r e t a t i o n . The b a s i c v o l c a n i c s are now c h l o r i t i c 
p h y l l i t e and g r e e n s c h i s t , w i t h t e x t u r e s i n d i c a t i n g a n d e s i t i c t u f f s and 
f l o w s with u n i t s of i n t e r b e d d e d f i n e to c o a r s e e l a s t i c s . In some 
ar e a s white c o a r s e c r y s t a l l i n e l i m e s t o n e beds o c c u r w i t h i n the 
g r e e n s c h i s t sequence. The v o l c a n i c s i n the south c o n s i s t of s i l i c e o u s 
and s e r i c i t i c p h y l l i t e s which were o r i g i n a l l y r h y o l i t e s and r h y o l i t e 
t u f f s . There are some i n d i c a t i o n s of c h e r t l a y e r s w i t h i n the 
sequence. 
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The o v e r l y i n g s edimentary sequence c o n s i s t s p r e d o m i n a n t l y of 
g r a p h i t i c to s i l i c e o u s p h y l l i t e w i t h l a y e r s of p h y l l i ' ; i c l i m e s t o n e , 
green c a l c s i l i c a t e and b l a c k and w h i t e p h y l l i t i c q u a r t z i t e . A l l 
l i t h o l o g i e s i n the s e d i m e n t a r y sequence w i t h the e x c e p t i o n of the 
p h y l l i t i c q u a r t z i t e are d i s c o n t i n u o u s and the map u n i t s of F i g u r e 4 
a r e g e n e r a l i z a t i o n s . However, on the s c a l e of the P l a t e a u , these 
l i t h o l o g i c u n i t s do d e f i n e the l a r g e s c a l e s t r u c t u r a l p a t t e r n . There 
i s a f a c i e s v a r i a t i o n i n the dominant l i t h o l o g y from a b l a c k g r a p h i t i c 
p h y l l i t e i n the west t o a brown, more s i l i c e o u s p h y l l i t e i n the e a s t . 
Limestone u n i t s are more prominent and c o n t i n u o u s i n the e a s t a l s o 
which may i n d i c a t e a s h a l l o w i n g of o r i g i n a l d e p o s i t i o n a l c o n d i t i o n s 
from west to e a s t . 

The p h y l l i t i c q u a r t z i t e i s found i n o u t c r o p o n l y on the south and 
west of the p l a t e a u , s u g g e s t i n g a f a c i e s change to a f i n e r g r a i n s i z e 
i n the n o r t h . 

The Eagle Bay s t r a t a are t r u n c a t e d on the e a s t e r n end of the map 
a r e a by a C r e t a c e o u s g r a n i t i c i n t r u s i o n . 



SULPHIDE DEPOSITS 

The s u l p h i d e d e p o s i t s i n the E a g l e Bay F o r m a t i o n on the Adams 
P l a t e a u o c c u r both i n s e d i m e n t a r y s t r a t a and i n v o l c a n i c s . The 
s u l p h i d e s i n sedimentary s t r a t a a r e Ag-Pb-Zn d e p o s i t s (Lucky Coon, 
Spar, Mosquito K i n g ) , w h i l e those i n v o l c a n i c s are u s u a l l y Cu r i c h . 
The s u l p h i d e u n i t s i n o u t c r o p a r e 0.5 t o 1.0 metre t h i c k and c o n s i s t 
of a p p r o x i m a t e l y 50% s u l p h i d e s d o m i n a n t l y p y r i t e and p y r r h o t i t e i n a 
s i l i c e o u s gangue. T y p i c a l grades a r e 10% Pb + Zn and lOOgm/ton Ag 
o v e r the 0.5-1.0 metre t h i c k n e s s w i t h the b e s t d r i l l i n t e r s e c t i o n s 
b e i n g 4 metres of t h i s g r a d e . The h o s t rock f o r the s u l p h i d e s i s 
u s u a l l y the s i l i c e o u s p h y l l i t e but d e p o s i t s a l s o o c c u r i n the 
l i m e s t o n e and g r e e n s c h i s t s . 

The s u l p h i d e d e p o s i t s have a r e g i o n a l s t r i k e c o n t i n u i t y ( F i g u r e 
4) but i n o u t c r o p t r e n c h e s and d r i l l h o l e s the s u l p h i d e s are 
s u b b p a r a l l e l to f o l i a t i o n and i n d e t a i l are d i s c o n t i n u o u s a l o n g 
s t r i k e . O r i g i n a l bedding i s d i f f i c u l t to d e f i n e because of the 
p e n e t r a t i v e f o l i a t i o n and the r e c r y s t a l l i z a t i o n and r e m o b i l i z a t i o n of 
the s u l p h i d e s d u r i n g metamorphism. 

The a s s o c i a t i o n of s u l p h i d e u n i t s w i t h p a r t i c u l a r s t r a t i g r a p h i c 
l e v e l s s uggests an o r i g i n a l s t r a t i g r a p h i c c o n t r o l to m i n e r a l i z a t i o n . 
T y p i c a l l y , s u l p h i d e d e p o s i t s i n s e d i m e n t a r y s t r a t a of P a l e o z o i c age i n 
western Canada are w i d e s p r e a d , r e l a t i v e l y t h i n s h e e t s of i n t e r b e d d e d 
s u l p h i d e s and c h e m i c a l s e d i m e n t s . O b v i o u s l y t h e r e has been some 
d i s t o r t i o n of t h i s c o n t i n u i t y by subsequent s t r u c t u r a l d e f o r m a t i o n . 
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On the s c a l e of k i l o m e t r e s , the ?i f o l d s are d e f i n e d by p a i r e d 
i t h o l o g i c b e l t s and by the abrupt d i s a p p e a r a n c e of l i t h o l o g i e s along 

s t r i k e . In the r a r e case of the Nikwikwaia S y n c l i n e , the s t r u c t u r e i s 
c o n v i n c i n g l y d e f i n e d by a p h y l l i t i c q u a r t z i t e bed. 

Measurements of a x i a l p l a n e s and f o l d axes are u s e f u l on the f I Q 
o u t c r o p s c a l e f o r d e f i n i n g the plunge of f o l d c u l m i n a t i o n s and a i d i n g 
i n l o c a l c o r r e l a t i o n s . When p l o t t e d on a s t e r o g r a m , t h e r e i s no j j 1 

p r e f e r r e d o r i e n t a t i o n because of subsequent d e f o r m a t i o n . j c 

During the f o r m a t i o n of the F^ f o l d s t h e r e was s h e a r i n g along the 
limbs and a x i a l p l a n e s p r o d u c i n g r o o t l e s s i n t r a f o l i a l f o l d s and 
t r a n s p o s e d l a y e r i n g p a r a l l e l to the f o l i a t i o n . The d i s r u p t e d f o l d s 
w i t h i n t h i s l a y e r i n g causes the p i n c h and s w e l l and l e n s o i d aspect and 
l a c k of c o n t i n u i t y a l o n g s t r i k e . 

F o l d i n g ( F 2 t S 2) 

Second phase f o l d s i n which the bedding and f o l i a t i o n are 
r e - f o l d e d , are open t o t i g h t , markedly d i s h a r m o n i c and may show 
verg e n c e . They are u s u a l l y best d e f i n e d i n p h y l l i t i c l a y e r s from 5 to 
50cm t h i c k w i t h no s t r u c t u r a l d i s t u r b a n c e s above or below i n the more 
s i l i c e o u s l a y e r s ( F i g u r e 7 a ) . Where the f o l d s themselves are not 
o b v i o u s t there i s u s u a l l y a w e l l - d e v e l o p e d s e t of c r e n u l a t i o n s whose 
=ixial p l a n e s are p a r a l l e l w i t h S 2 . S 2 c l e a v a g e p a r a l l e l to F 2 f o l d 
xes i s u s u a l l y not w e l l d e v e l o p e d . The s t r i k e of F 2 a x i a l planes i n 

o u t c r o p s c a l e i s d o m i n a n t l y between 240° and 300° and f o l d axes plunge 
both e a s t and west ( F i g u r e s 8 and 10). 

On the s c a l e of tens to hundreds of metres, F 2 f o l d s are d e f i n e d 
by warping of S]_ f o l i a t i o n , l i t h o l o g i c u n i t s or even FT_ a x i a l p l a n e s . 
The l a c k of c o n t i n u i t y of o u t c r o p on the Adams P l a t e a u makes mapping 
of t h i s s c a l e of f o l d i n g u n c e r t a i n . 

F o l d i n g ( F 3 , S 3) 

F 3 f o l d s are open w i t h n e a r l y v e r t i c a l n o r t h - s o u t h t r e n d i n g a x i a l 
p l a n e s . They u s u a l l y cause a g e n t l e , l a r g e - s c a l e warping of 
s t r a t i g r a p h i c u n i t s as can be seen on the r e g i o n a l map ( F i g u r e 4 ) . 
S i m i l a r f o l d s can be mapped i n l i m e s t o n e o u t c r o p s i n a few a r e a s . 
There seems to be l i t t l e development of S 3 f o l i a t i o n but the f o l d axes 
are s u b p a r a l l e l to major f a u l t s and t h e r e would appear to be a 
temporal c o n n e c t i o n . 
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EFFECT OF STRUCTURE ON SULPHIDES 

.']_ F o l d s 

In the Lucky Coon a r e a ( F i y u r e 4) the s u l p h i d e u n i t i s g e n e r a l l y 
c o n t i n u o u s f o r 2500m a t a s p e c i f i c s t r a t i g r a p h i c l e v e l but i n d e t a i l 
the m i n e r a l i z a t i o n i s t h i n and d i s c o n t i n u o u s and c o r r e l a t i o n s are not 
c l e a r . Outcrops and d r i l l i n t e r s e c t i o n s of ore grade s u l p h i d e s vary 
from 5cm t o 4 metres t h i c k , t h i s upper l i m i t b e i n g an a t t r a c t i v e 
m i n i n g width. Much of t h i s d i s c o n t i n u i t y can be e x p l a i n e d by the 
b e h a v i o u r of the s u l p h i d e s i n response to f o l d i n g . 

T h i c k e n i n g of a s u l p h i d e u n i t i n the hinge zone of an i s o c l i n a l 
F i f o l d was observed i n one of the open p i t s ( F i g u r e 6b). The a x i a l 
p l a n e i s s u b p a r a l l e l to f o l i a t i o n and the f o l d a x i s p l u n g e s southwest 
a t 8°. The s u l p h i d e bed i s 25cm t h i c k on the limbs of the f o l d and 
45cm t h i c k at the c r e s t . 

T h i s flow of s u l p h i d e s i n response to f o l d i n g i s suggested a t 
many of the showings on the Adams P l e a t e a u but i t i s u s u a l l y 
i m p o s s i b l e to q u a n t i f y because of the l a c k of bedding d e f i n i t i o n . 
The F;i s t r u c t u r e a f f e c t s the c o n t i n u i t y of the s u l p h i d e s but i t a l s o 
p r o v i d e s p o t e n t i a l f o c i f o r t h i c k e n i n g the s u l p h i d e zone to a mineable 
w i d t h . 

11 might be e x p e c t e d t h a t a major c o n c e n t r a t i o n of s u l p h i d e s 
-ould o c c u r at the hinge zone of r e g i o n a l F± f o l d s such as at the 
southwest end of the Nikwikwaia S y n c l i n e . There i s a t p r e s e n t no 
e v i d e n c e f o r t h i s because the s u l p h i d e bed does not seem to c o n t i n u e 
f a r enough a l o n g s t r i k e to the southwest to have been caught up i n the 
f o l d i n g . The hinge zones of major F]_ f o l d s a d j a c e n t to s u l p h i d e 
showings would seem to be a t t r a c t i v e t a r g e t s f o r e x p l o r a t i o n at depth. 

F 2 F o l d s 

The best example of s u l p h i d e s a f f e c t e d by e a s t - w e s t t r e n d i n g F 2 

f o l d s i s at the SPAR showing ( F i g u r e 4) where an a d i t has been d r i v e n 
10 metres i n t o r e l a t i v e l y massive s u l p h i d e s . The s t r u c t u r e on which 
the s u l p h i d e s are c o n c e n t r a t r e d i s an u p r i g h t , s l i g h t l y a s y m m e t r i c a l v V 

f o l d whose a x i s plunges 25° a t 240°. S u l p h i d e m o b i l i z a t i o n i s v 

q u a n t i f i a b l e i n a minor f o l d j u s t on the n o r t h s i d e of the a d i t 
( F i g u r e 7b) where the s u l p h i d e t h i c k n e s s at the c r e s t i s twice t h a t on 
the l i m b s . T h i s p a r t i c u l a r s t r u c t u r e a l s o shows t h r u s t s l i p p a g e along 
the f o l d limb and t r u n c a t i o n of the s u l p h i d e bed. 

I f t h i s m o b i l i z a t i o n of s u l p h i d e s i n F 2 f o l d i n g o c c u r r e d i n 
l a r g e r s c a l e F 2 s t r u c t u r e s , s u b s t a n t i a l t h i c k e n i n g of s u l p h i d e bodies 
^ould be expected i n the hinge a r e a s of these s t r u c t u r e s . 



3 F o l d s 

No t h i c k e n i n g of the s u l p h i d e s was seen a s s o c i a t e d w i t h any 
f o l d s . F 3 f o l d i n g i s open and would not be expected to cause 
m o b i l i z a t i o n . T h i s f o l d i n g i s more s i g n i f i c a n t i n t h a t i t i s 
a s s o c i a t e d w i t h f a u l t s a c r o s s which t h e r e i s major o f f s e t of the 
s u l p h i d e b e a r i n g s t r a t a . 



EXPLORATION TACTICS 

F x F o l d i n g 

I s o c l i n a l f o l d i n g of F^ a f f e c t s e x p l o r a t i o n on both the r e g i o n a l 
and d e t a i l e d s c a l e . On the assumption t h a t t h e r e i s a f a v o u r a b l e 
s t r a t i g r a p h i c h o r i z o n at which the s u l p h i d e s o c c u r , e x p l o r a t i o n needs 
to be c o n c e n t r a t e d on t h i s u n i t . T h i s i s p a r t i c u l a r l y s i g n i f i c a n t i n 
the Lucky Coon area where the f a v o u r a b l e s t r a t i g r a p h i c h o r i z o n can be 
p r o j e c t e d from the known m i n e r a l i z a t i o n around the s t r u c t u r e to the 
south and e a s t ( F i g u r e 8 ) . Exposure i s poor i n t h a t a r e a so 
g e o c h e m i c a l and g e o p h y s i c a l s u r v e y s were c o n c e n t r a t e d on t h i s 
p r o j e c t i o n of the m i n e r a l i z e d zone around to the u n d e r l y i n g limb of 
the s t r u c t u r e . Geochemical t a r g e t s have now been d e f i n e d and await 
t r e n c h i n g and d r i l l t e s t i n g . 

The s t r a t i g r a p h i c l e v e l of the s u l p h i d e s i n the Nikwikwaia 
S y n c l i n e can be p r o j e c t e d a c r o s s f o l d i n g and f a u l t i n g to the SPAR 
showing ( F i g u r e 4 ) . From t h e r e the s t r a t i g r a p h i c l e v e l can be 
f o l l o w e d a c r o s s f a u l t s to the e a s t e r n h a l f of the p l a t e a u where to 
date t h e r e are no known showings on the s o u t h limb of the s y n c l i n e . 
E x p l o r a t i o n s h o u l d be d i r e c t e d to the a r e a immediately n o r t h of the \\ 
j a r t z i t e u n i t where m i n e r a l i z a t i o n s i m i l a r to t h a t a t Mosquito KingM 

a l i g h t o c c u r . ' \ 

On the d e t a i l e d s c a l e , as at the Lucky Coon ( F i g u r e 6b) i t must 
be r e c o g n i z e d t h a t t h i c k n e s s e s s arid l o c a t i o n of s u l p h i d e s o c c u r r i n g on 
the s u r f a c e cannot be s i m p l y p r o j e c t e d downdip along the f o l i a t i o n . 
I f the o r i e n t a t i o n of the ?i f o l d axes can be measured then any 
t h i c k n e s s of s u l p h i d e beds e n c o u n t e r e d at s u r f a c e or i n d r i l l h o l e s 
can be p r o j e c t e d along the bedding and down the plunge of the f o l d 
a x i s . The v a r i a t i o n i n t h i c k n e s s a l o n g s t r i k e and s u b s u r f a c e of the 
s u l p h i d e zone a t Lucky Coon i s p r o b a b l y l a r g e l y caused by the F\ 
f o l d i n g on the n o r t h e r n limb of the s y n c l i n e . 

An a t t r a c t i v e d r i l l t a r g e t would be the c u l m i n a t i o n of one of the 
moderate s c a l e F^ f o l d s such as the o v e r t u r n e d s y n c l i n e mapped on the 
Mosquito K i n g p r o p e r t y ( F i g u r e 9) around the m i n e r a l i z a t i o n . 
D e f i n i t i o n of the geometry of such f o l d s would r e q u i r e a s e r i e s of 
d r i l l h o l e s w i t h d e t a i l e d c o r r e l a t i o n s . S i n g l e d r i l l h o l e s p r o v i d e 
i n s u f f i c i e n t c o n t r o l to c o r r e l a t e s t r a t i g r a p h y and m i n e r a l i z a t i o n from 
s u r f a c e to depth ( F i g u r e 10). 





f i t . l o r 





F 2 F o l d i n g 

For the m o d e r a t e - s i z e d d e p o s i t e x p e c t e d i n t h i s g e o l o g i c a l 
environment, F 2 f o l d s with a wavelength of 0.5 - 1 k i l o m e t r e would 
p r o b a b l y be the most s i g n i f i c a n t i n c o n c e n t r a t i n g s u l p h i d e s at f o l d 
c u l m i n a t i o n s . An example of such f o l d i n g was d e f i n e d by d e t a i l e d 
mapping around the Mosquito K i n g main showing ( F i g u r e 9 ) . There the 
l i t h o l o g i c u n i t s and the F± s y n c l i n a l s t r u c t u r e are f o l d e d i n t o an 
a n t i c l i n e - s y n c l i n e p a i r w i t h f o l d axes t r e n d i n g 6 0°-80°. These t r e n d s 
are c o m p a t i b l e w i t h and are c o r r o b o r a t e d by o r i e n t a t i o n s of 
s m a l l - s c a l e F 2 f o l d s and c r e n u l a t i o n s measured i n o u t c r o p s i n the 
v i c i n i t y . L o c a l l y , plunges are to the n o r t h e a s t and southwest but the 
n o r t h e a s t plunge seems dominant. Where the h i n g e zone of the F^ f o l d 
o c c u r s i n the hinge a r e a of the F 2 f o l d s would appear t o be a prime 
l o c a t i o n f o r s u l p h i d e a c c u m u l a t i o n . 

A c c o r d i n g l y , the next stage of 
Induced P o l a r i z a t i o n g r i d with meas 
axes. The s u r v e y d e f i n e d deeper ( 
t o be response from s u l p h i d e bodies 
date these anomalies have not been 
f u n d i n g . 

e x p l o r a t i o n was to e s t a b l i s h an 
urement l i n e s normal to the F 2 f o l d 
80 metres) a n o m a l i e s which appeared 
p a r a l l e l t o the f o l d axes. To 

d r i l l t e s t e d because of a lack of 

Shape of T a r g e t 

I f t h e r e has been s i g n i f i c a n t s u l p h i d e m o b i l i z a t i o n d u r i n g FQ_ and 
t?2 f o l d i n g , an o r i g i n a l l y t a b u l a r s u l p h i d e body would be a s e r i e s of 
t h i c k c y l i n d r i c a l pods connected by t h i n s h e e t s and s t r i n g e r s . The 
pods would be e c o n o m i c a l l y a t t r a c t i v e because of t h e i r m i n e a b i l i t y but 
i t i s l i k e l y t h a t a number of such pods would be n e c e s s a r y to p r o v i d e 
s u f f i c i e n t tonnage f o r a mine development. 

An e x p l o r a t i o n and development program f o r numerous pod-shaped 
ore b o d i e s r e q u i r e s very d i f f e r e n t t e c h n i q u e s and p l a n n i n g from a 
program f o r a p r e d i c t a b l e t a b u l a r mass. 



CONCLUSIONS 

S u r f a c e showings and d r i l l i n t e r s e c t i o n s of Ag-Pb-Zn s u l p h i d e s on 
the Adams P l a t e a u are g e n e r a l l y of moderate grade (10% Pb + Zn, lOOgm 
Ag/ton) over narrow widths with o c c a s i o n a l ore grade and t h i c k n e s s 
i n t e r c e p t s . The s u l p h i d e zone i s h o s t e d i n s i l i c e o u s , limy and 
g r a p h i t i c p h y l l i t e of D e v o n i a n - M i s s i s s i p p a i n age, and the showings 
appear t o be s t r a t i g r a p h i c a l l y c o n t r o l l e d . To a t t a i n e c o n o m i c a l l y 
a t t r a c t i v e d e p o s i t s , the p r e s e n t l y known t h i n s u l p h i d e d e p o s i t i o n a l 
u n i t must be found t h i c k e n e d s t r a t i g r a p h i c a l l y or s t r u c t u r a l l y . T h i s 
r e q u i r e s an a b i l i t y to t r a c e the s t r a t i g r a p h y on s u r f a c e and to 
p r o j e c t the l o c a t i o n s of s t r u c t u r a l t h i c k e n i n g . 

?l f o l d i n g i s the main f a c t o r d e t e r m i n i n g the d i s p o s i t i o n of the 
s t r a t i g r a p h y , and a r e c o g n i t i o n of axes can p o i n t to c o v e r e d areas 
where the s u l p h i d e zone s h o u l d o c c u r . Geochemical and g e o p h y s i c a l 
programs can then be much more s p e c i f i c a l l y p o s i t i o n e d over the t a r g e t 
a r e a s . 

The t h i c k n e s s of s u l p h i d e beds has been shown to respond to F\ 
and F2 f o l d i n g . T h i s response to s t r u c t u r e seems to e x p l a i n the 
d i s c o n t i n u o u s n a ture of the s u l p h i d e zones but a l s o p r o v i d e s l o c i f o r 
a t h i c k e n i n g of the m i n e r a l i z a t i o n to mineable w i d t h s . D e t a i l e d 
mapping of l i t h o l o g y and s t r u c t u r e around showings p r o v i d e s a 
framework f o r p r o j e c t i n g any t h i c k e n i n g t r e n d s i n t o the s u b s u r f a c e and 
f o r o r i e n t i n g subsequent g e o c h e m i s t r y , g e o p h y s i c s and d r i l l i n g . The 

1 ' r i l l t a r g e t s w i l l l i k e l y be c y l i n d r o i d a l pods r a t h e r than a t a b u l a r 
^ody and a number of these pods would be n e c e s s a r y to c o n s t i t u t e an 
economic d e p o s i t . 
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FIGURE CAPTIONS 
) 

F i g u r e 1 L o c a t i o n Map 

F i g u r e 2 Adams P l a t e a u i n r e l a t i o n t o the major t e c t o n i c elements 
of the Canadian C o r d i l l e r a 

F i g u r e 3 R e g i o n a l g e o l o g i c a l s e t t i n g of the Adams P l a t e a u . D e t a i l 
a r e a i s shown i n F i g u r e 4 

F i g u r e 4 Adams P l a t e a u g eology showing major l i t h o l o g i c u n i t s and 
l a r g e s c a l e s t r u c t u r e s . F o l i a t i o n o r i e n t a t i o n s are 
r e p r e s e n t a t i v e o f many r e a d i n g s 

F i g u r e 5 Bedding i n Eagle Bay F o r m a t i o n e l a s t i c s 
a. Rhythmic bedding i n f i n e g r a i n e d p h y l l i t e 

p r e s e r v e d i n the h i n g e r e g i o n of an F i f o l d . 
b. Banded q u a r t z i t e bed a p p r o x i m a t e l y 20cm t h i c k i n 

f i n e g r a i n e d p h y l l i t e . Note h i g h angle between 
bedding and F^ c l e a v a g e . 

F i g u r e 6 F^ f o l d i n g 
a. T i g h t , i s o c l i n a l f o l d s i n p h y l l i t i c l i m e s t o n e . 
b. S u l p h i d e u n i t ( o u t l i n e d by tape) i n s e r i c i t i c 

I p h y l l i t e showing t h i c k e n i n g of s u l p h i d e s i n the 
hinge zone of an F^ f o l d . 

F i g u r e 7 F 2 f o l d i n g 
a. Asymmetric, r e l a t i v e l y u p r i g h t and open f o l d s i n 

c a l c i l i c a t e near the SPAR p r o p e r t y 
b. S u l p h i d e bed t h i c k e n i n g at the c r e s t of a minor 

F 2 f o l d a t the SPAR showing. The l e f t limb of 
the f o l d i s c u t o f f by a t h r u s t f a u l t p a r a l l e l to 
f o l i a t i o n . 

F i g u r e 8 D e t a i l e d g e o l o g y of the Nikwikwaia S y n c l i n e showing the 
e f f c t s of F i and F 2 f o l d i n g . 

F i g u r e 9 D e t a i l e d g eology of the M o s q u i t o K i n g a r e a , Adams P l a t e a u 
showing s u r f a c e e f f e c t s of F^, F 2 and F3 f o l d i n g . Note 
l o c a t i o n o f diamond d r i l l h o l e 77-2 

F i g u r e 10 Cross s e c t i o n c o n n e c t i n g s u r f a c e o u t c r o p s and down-plunge 
d r i l l h o l e on the Mo s q u i t o K i n g p r o p e r t y . No o b v i o u s 
c o r r e l a t i o n s are p o s s i b l e 



J. 

Z O N E 

& 8 FR. 

| S P A R . 
A D I T 

4 4 

l ^ O U O , 1 :5000 
EOLOGY J 8 0 

A ' 1 

SPAR AREA' 
:2OOO[GE0tOGY N' . \ 

1981 ^ N \ U™J ^ Al i K2 

Si 

B E E 3 - 1 0 V 

L A- hh •'• • A -

HILTEC 1 & 2 ] 1/̂  I 8 /[ / | V ' 

B 

J8-

7 5 ii»7 F B 

r 3 a 

B 
^4 

B 

/ / -Ma sh( 



}> 

• 2 8 
, ' 5 4 S 

• 35 

- E B G 

,54 • 22 

EBGt 

7 / / . EBGt 

/ soot / ^ v « x W""9^a& J-H-- -V-K 
\ .M i ( 

N . 

- 0 6 
/ 

EBG, / 
30 -

E B G 

15 35 ! ^ 

• A qp 

- 1 

— / [is / , /fL ^ E B G ,;• 

24^/M EBGq^^J 
\ 1 

\ E B G s . 

EBAgn 
32 

23 

35 

23 \ 5* 
f B G . 

- EBGcg 

I f t f e ^ M ^rT^\ 29d(7>4' EBGS , X 

-ff EBAgn V V : 
2 4 K% 

•it E B G 

55 V x 

Dgn 

EB'A 
Dgn 

08 

EBK 

EBL 

ft 
\ 5 3 

s i 
EBS 35 

:50 

OB 

>20o 

'OOo_. 

• aoo 

Dgn 

,43 

EBK 
EBL 

jBk \EBAg 'n 

i -3a E B A g n / J i / 

Oilm> 

M S 

6 0 

// 1^ / , c 

EBAgn , ̂  / 

/\f\ » 

I 1 \ \ \ 

2^ 5 * c z 6 ^ i ^ ; ^ 

•50 

3 1 M o v ^ v t l K 


