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INTRODUCTION 

The ILL p r o p e r t y i s a p o l y m e t a l l i c g o l d - s i l v e r p r o s p e c t r e c e n t l y 
o p t i o n e d by N o r a n d a E x p l o r a t i o n f r o m Pan A m e r i c a n M i n e r a l s C o r p . 
J.D. W i l l i a m s o f I n t e g r e x E n g i n e e r i n g Mas a s k e d t o v i s i t t h e p r o p e r t y 
t o a s s e s s t h e p o s s i b i l i t i e s and p r i o r i t i e s f o r f u r t h e r e x p l o r a t i o n . 
The p r o p e r t y was examined o v e r s e v e n days i n l a t e June 1986. T h i s 
r e p o r t w i l l r e c o r d i n i t i a l i m p r e s s i o n s o f t h a t v i s i t and p r o p o s e a 
c o n c e p t f o r a d d i t i o n a l e x p l o r a t i o n . From a g e o l o g i c a l s t a n d p o i n t t h e 
J&L i s an i m p r e s s i v e p r o s p e c t . 

A f a i r l y c o n s i s t e n t and g e n e r a l l y c o n t i n u o u s main zone o f 
m a s s i v e s u l f i d e SA5 m e t r e s l o n g a v e r a g i n g 1.E3 m e t r e s w i d e (1.5m 
h o r i z o n t a l w i d t h ) has been e x p o s e d i n t h e o n l y a c c e s s i b l e u n d e r g r o u n d 
w o r k i n g o n t h e p r o p e r t y . T h i s zone g r a d e s 6.69 gram/tonne g o l d and 
66.75 g r a m / t o n n e s i l v e r . S u r f a c e s h o w i n g s have s u g g e s t e d t h a t t h e 
main zone may e x t e n d a l o n g a 3,280 metre s t r i k e l e n g t h ? and o t h e r 
p a r a l l e l z o n e s a r e e v i d e n t . The main zone has a p o t e n t i a l e x c e e d i n g 
11 m i l l i o n t o n n e s . 

T h i s r e p o r t c o n c l u d e s w i t h a c o n c e p t f o r f o l l o w i n g - u p 
m i n e r a l i z a t i o n e x p o s e d i n t h e u n d e r g r o u n d by c o n t i n u i n g t h e d r i f t t o 
the s o u t h by a t l e a s t 950 m e t r e s - to do so w i l l r e q u i r e p r e p a r i n g 
a n o t h e r p o r t a l and a c c e s s d r i f t . From t h e new d e v e l o p m e n t , d r i l l i n g 
p l a t f o r m s may be c u t w h i c h w i l l p r o v i d e the o n l y p r a c t i c a l method to 
a s s e s s t h e p o t e n t i a l o f t h e zone above and below t h e d r i f t . 

I n September 1986 a three-week program to g a t h e r m e t a l l u r g i c a l 
s a m p l e s f r o m t h e u n d e r g r o u n d was s t a r t e d . T h i s i n v o l v e d d r i l l i n g and 
b l a s t i n g w i t h a s p e c i a l t e c h n i q u e w h i c h w i l l be d e s c r i b e d b e l o w . 
R e s u l t s f r o m t h e m e t a l l u r g i c a l t e s t s a r e p e n d i n g . 

I t i s r e c o g n i z e d t h a t t h i s c o n c e p t to advance the s t a t u s o f t h e 
p r o p e r t y w i l l be a major u n d e r t a k i n g . Even s o , no o t h e r method seems 
a p p r o p r i a t e e s p e c i a l l y s i n c e the p r o p e r t y a p p e a r s t o h o l d s u c h a 
f a v o r a b l e p o t e n t i a l . I t i s a l s o n o t e d t h a t i n s p i t e o f i t s 
g e o l o g i c a l and m i n i n g p o t e n t i a l , t h e m i n e r a l i z a t i o n may p r e s e n t 
i n s u r m o u n t a b l e m i l l i n g p r o b l e m s and t h a t a d d i t i o n a l e x p l o r a t i o n on 
the s c a l e s u g g e s t e d h e r e may be c o n t i n g e n t on t h e r e s u l t s o f i n i t i a l 
m e t a l l u r g i c a l s t u d i e s . 
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FRQPERTY CONDITIONS 

The a c c e s s r o a d t u r n s o f f Hwy 23 about 30 k i l o m e t r e s n o r t h o f 
R e v e l s t o k e . I t i s a b o u t 10 k i l o m e t r e s l o n g and i s i n good c o n d i t i o n . 
I t w i n d s i t s way a l o n g s t e e p s l o p e s and w i l l r e q u i r e o c c a s i o n a l 
m a i n t e n a n c e w h i l e r e g u l a r t r a f f i c i s t r a v e l l i n g o v e r i t . The f i r s t 
k i l o m e t e r o r s o j u s t o f f t h e highway i s the s t e e p e s t w h i c h may pose a 
p r o b l e m f o r h e a v i l y l o a d e d t w o - w h e e l - d r i v e v e h i c l e s . A l l r o a d s on 
t h e p r o p e r t y i t s e l f a r e i n good c o n d i t i o n e x c e p t f o r t h e l o n g r o a d 
w h i c h p a r a l l e l s C a r n e s Creek s o u t h o f t h e camp a r e a . T h i s r o a d was 
p r o b a b l y b u i l t f o r o n l y o c c a s i o n a l use and w h i l e i t i s p a s s a b l e o v e r 
a t l e a s t most o f i t s l e n g t h , i t w i l l need f u r t h e r work to s u p p o r t 
r e g u l a r u s e ( s e e d r a w i n g 0 0 1 ) . 

The b r i d g e c r o s s i n g C a r n e s Creek j u s t b e f o r e a r r i v i n g a t t h e 
camp and p o r t a l a r e a s i s i n good c o n d i t i o n and c a n e a s i l y s u p p o r t 
l i g h t v e h i c l e s . Some work w i l l need t o be done b e f o r e i t w i l l be 
s a f e f o r h e a v i e r l o a d s . 

A n i n e b u i l d i n g camp i n c l u d e s f i v e t w o - p e r s o n s l e e p u n i t s , a 
c o o k - h o u s e , o f f i c e , c o r e shack and shower. Each o f t h e s e i s o f f r a m e 
and p l y w o o d c o n s t r u c t i o n and i s i n e x c e l l e n t c o n d i t i o n . A l l t h e c o r e 
f r o m r e c e n t e x p l o r a t i o n i s s t o r e d i n t h e c o r e s h a c k . A l t h o u g h t h e 
c o r e s h a c k d o o r i s l o c k e d , the s c r e e n and p l a s t i c s h e e t i n g c o v e r i n g 
t h e windows h a s been removed. Thus, t h e c o r e i s no more s e c u r e f r o m 
v a n d a l i s m t h a n an o u t s i d e s t o r a g e r a c k would be. F u l p s and r e j e c t s 
f r o m t h e same e x p l o r a t i o n program a r e l o c k e d i n one o f t h e s l e e p 
u n i t s . 

T e r r a i n a t J&L i s s t e e p and o v e r g r o w n w i t h m a t u r e f o r e s t and i n 
p l a c e s w i t h d e n s e bush. M o b i l i t y , a t b e s t , i s d i f f i c u l t . A f u r t h e r 
h a z a r d t o p e r s o n s w o r k i n g i n the f i e l d may be f r o m b e a r s - s e v e r a l 
were s e e n w h i l e w o r k i n g a t the s i t e . I n t h e i n t e r e s t s o f s a f e t y , no 
one s h o u l d be r e q u i r e d t o work i n the f i e l d a l o n e a t t h e J&L. 

The two p o r t a l s t o t h e u n d e r g r o u n d a r e s e c u r e d by p a d l o c k e d 
s t e e l and mesh d o o r s . Sometime d u r i n g the summer one o f the s t e e l 
d o o r s was damaged by someone w a n t i n g t o g a i n a c c e s s t o t h e 
u n d e r g r o u n d . E a c h door i s now s e c u r e d by l o c k e d c h a i n s wrapped 
t h o r o u g h i t as w e l l as a l o c k on the door f r a m e . Most o f t h e mined 
m a t e r i a l f r o m t h e l e v e l has been moved to a s i n g l e l o c a t i o n away from 
t h e p o r t a l and McKinnon Creek by a few h u ndred m e t r e s . A i l o t h e r 
a d i t s o r s h a f t s w h i c h have been l o c a t e d f r o m maps o f t h e p r o p e r t y 
have c a v e d and a c c e s s t o them i s not p o s s i b l e . 

I t i s a t r i b u t e to B . P . - 5 e l c o , w h i c h c o n d u c t e d t h e e x t e n s i v e 
e x p l o r a t i o n p r o g r a m on t h e p r o p e r t y f r o m 1982 t o 1985* t h a t l e f t t h e 
p r o p e r t y i n a c l e a n , o r d e r l y and s e c u r e c o n d i t i o n . I n a d d i t i o n , t h e 
q u a l i t y o f d a t a t h a t was g a t h e r e d and t h e p r o f e s s i o n a l manner i n 
r e c o r d i n g and p r e s e n t i n g i t d e s e r v e s a s p e c i a l c o m p l i m e n t . I n f a c t , 
i t i s d i f f i c u l t t o be c r i t i c a l o f any way i n w h i c h t h e program was 
c o n d u c t e d o r i n the c o n d i t i o n o f the p r o p e r t y when i t was t u r n e d o v e r 
to Pan A m e r i c a n . 
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UNDERGROUND 

A t o t a l o f 1290 m e t r e s o f u n d e r g r o u n d d r i f t i n g e x i s t s i n t h e 
s i n g l e a c c e s s i b l e a d i t on t h e p r o p e r t y . The p o r t a l i s l o c a t e d a t 834 
• e t r e s e l e v a t i o n . T h i s d r i f t has exposed a M a i n m i n e r a l i z e d zone 
o v e r a h o r i z o n t a l d i s t a n c e o f 845 m e t r e s . The main zone d i p s 
e a s t e r l y a t a b o u t 55 d e g r e e s . E v e r y 150 m e t r e s o r s o , a 65 metre 
c r o s s c u t d r i v e n i n t o t h e h a n g i n g w a l l s e r v e s a s a d r i l l p l a t f o r m . A 
t o t a l o f 2 6 4 0 m e t r e s o f d r i l l i n g has been r e c o r d e d on t h e J&L 
p r o p e r t y and a l l o f i t w i t h t h e e x c e p t i o n o f 83 m e t r e s i n a s i n g l e 
h o l e was c o l l a r e d f r o m t h i s l e v e l ( s e e d r a w i n g 0 0 2 ) . 

U e s t a i r s M i n e s L t d . d r o v e t h e f i r s t 2B8 m e t r e s o f d r i f t ( on a 
5'x 7* o p e n i n g ) d u r i n g t h e 1960's. About 180 m e t r e s o f t h e Ma i n zone 
was e x p o s e d w h i c h p r o v e d t o be f a i r l y n a r r o w b u t c o n s i s t e n t and 
c o n t i n u o u s . A t t h e end o f the d r i f t the zone had t h i n n e d and became 
l e s s r e g u l a r a s t h e m i n e r a l i z a t i o n was d i s p l a c e d s l i g h t l y by a s e r i e s 
o f s l i p f a u l t s . 

I n 1983, B . P . - S e l c o advanced on the o n l y t h i n s t r u c t u r e t h a t was 
a v a i l a b l e w h i c h c o n t i n u e d t h i n and weak f o r a b o u t 130 m e t r e s . From 
t h e r e t o t h e s o u t h , t h e main zone g e n e r a l l y i m p r o v e d i n w i d t h and 
g r a d e . D u r i n g t h e 1984 f i e l d s e a s o n B . P . - S e l c o r e t u r n e d t o e x t e n d 
t h e d r i f t t o i t s c u r r e n t l e n g t h and c o n t i n u e d t o f i n d a g e n e r a l l y 
c o n s i s t e n t z o n e t o f o l l o w . The f a c e now shows a f e a t u r e t h a t i s as 
wide o r w i d e r t h a n any o t h e r p o r t i o n o f t h e zone e x p o s e d to d a t e . 
A i l o f B . P . - S e c l o ' s d r i f t i n g was done on a 2.1x2.1 m e t r e o p e n i n g . 

G round c o n d i t i o n s u n d e r g r o u n d a r e good. O n l y a few l o c a t i o n s 
r e q u i r e d r o c k b o l t s b u t some s p a l l i n g f r o m p l a t e y r o c k s a l o n g t h e 
h a n g i n g w a l l o c c u r s i n p l a c e s . I t may be s i g n i f i c a n t t o n o t e t h a t 
t h e w o r s t g r o u n d c o n d i t i o n s was o b s e r v e d where t h e main zone was v e r y 
weak o r a b s e n t . 

S e v e r a l o f t h e l o n g d r i l l h o l e s make a s i g n i f i c a n t amount o f 
w a t e r . The t o t a l volume o f wa t e r d r a i n i n g i n t o t h e d r i f t h a s n o t 
been e s t i m a t e d n o r i s i t known i f t h i s volume i s s u s t a i n e d 
y e a r - r o u n d . 

The d r i f t i s f i t t e d w i t h a i r and water l i n e t h r o u g h o u t i t s 
l e n g t h i n c l u d i n g t h e c r o s s c u t s . Vent tube (24"? d i a ) i s a l s o s t r u n g 
a l o n g a l m o s t a l l o f t h e main d r i v e . T r a c k e x t e n d s t o a l l p o i n t s on 
t h e l e v e l and i s i n good c o n d i t i o n . I t i s e s t i m a t e d t h a t t h e 
B . P . - S e l c o p o r t i o n o f t h e d r i f t was d r i v e n a t a 1.5'/. g r a d e , but t h e 
W e s t a i r s s e c t i o n was not c o n t r o l l e d so t h a t w a t e r up t o a d e p t h o f 
40cm has a c c u m u l a t e d a l o n g much o f i t . 
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E 2 L Q G I L S U T U R E 

At l of the c o u n t r y r o c k s a r e s e d i m e n t a r y e x c e p t f o r t h e r a r e 
dike (or % i i l > . The m i n e r a l i z a t i o n i s h o s t e d by a v a r i e t y o f d i r t y 
O u a r t r i t e * or a r g i l L ; t e s and l i m e s t o n e s . Most o f t h e n o n - c a l c a r e o u s 
M a t e r i a l »no-t a s c h i s t o s i t y , and a d j a c e n t t o m i n e r a l i z a t i o n 
demonstrates b l e a c h i n g and/or s i 1 i c i f i c a t i o n . L i m e s t o n e t e n d s to 
o c c u r on the f o o t - a l l o f t h e zone o v e r a b o u t h a l f o f t h e s t r i k e 
length exposed u n d e r g r o u n d . The l i m e s t o n e s a r e o f t e n banded by 
a r g i l l i e «edi«ent o r g r a p h i t e . 

Several e x a m p l e s o f f o l d i n g c a n be s e e n u n d e r g r o u n d b u t t h e y 
have not o f t e n been s e e n t o exceed a m etre i n s c a l e . E v e n s o , most 
of the f o l d i n g was r e s t r i c t e d to t h e w a l l r o c k s and d i d n o t a f f e c t 
the m i n e r a l i z a t i o n . L i m e s t o n e i s much more s t r o n g l y f o l d e d t h a n 
a r g i l l i t e o r q u a r t z i t e . O n l y l o c a l l y , where m i n e r a l i z a t i o n i s 
c o m p l e t e l y e n c l o s e d by deformed l i m e s t o n e i s i t a f f e c t e d by f o l d i n g . 

F a u l t i n g i s a l m o s t e x c l u s i v e l y c o n f i n e d t o t h e v e i n . B a r e l y 
v i s i b l e s l i p s w i t h a t h i n smear o f gouge c a n be s e e n r u n n i n g a l o n g 
p o r t i o n s o f t h e v e i n . O c c a s i o n a l l y the h e a v i e s t o f t h e s e f a u l t s t u r n 
into e i t h e r w a l l c a r r y i n g t h e m i n e r a l i z e d zone w i t h them. Even s o , 
d i s p l a c e m e n t s a l o n g t h e f a u l t s appear to be m i n o r . 
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MINERALIZATION 

The a i m zone c a n be d e s c r i b e d as a n e a r l y c o n t i n u o u s t a b u l a r 
feature extending t h r o u g h o u t t h e l e n g t h o f t h e d r i f t . I t i s composed 
of c l o s e l y spaced bands o f m a s s i v e s u l f i d e s w h i c h f r e q u e n t l y c o a l e s c e 
at i t s widest p a r t s . The s u l f i d e components i n c l u d e p y r i t e , 
p y r r h o t i t e * a r s e n o p y r i t e » s p h a l e r i t e and g a l e n a . I t has been 
suggested i n the B . P . - S e l c o r e f e r e n c e s t h a t a c r o s s t h e v e i n t h e 
s u l f i d e s are d i s t r i b u t e d f r o m a s p h a l e r i t e - r i c h f o o t w a l l t h r o u g h a 
p y r i t e — p y r r n o t i t e s e c t i o n t o an a r s e n o p y r i t e h a n g i n g w a l l . There 
appears to be so many p e r s i s t e n t e x c e p t i o n s t o t h i s d e s c r i p t i o n t h a t 
g e n e r a l i t i e s of t h i s kind a r e m e a n i n g l e s s . A l o n g s t r i k e , no o b v i o u s 
p a t t e r n to the s u l f i d e m i n e r a l s has been n o t i c e d ( s e e l i n e c h a r t s i n 
Appendix I I ) . 

One n o t a b l e f e a t u r e i s t h a t where t h e m i n e r a l i z a t i o n i s 
n a r r o w e s t , i t i s a l m o s t c o m p l e t e l y composed o f a r s e n o p y r i t e . 
M i n e r a l i z a t i o n seems to be w i d e s t and t h e s u l f i d e a s s e m b l a g e more 
d i v e r s e where i t l i e s i n c o n t a c t w i t h , o r i s c o m p l e t e l y e n c l o s e d by 
l i m e s t o n e . 

By and l a r g e , m i n e r a l i z a t i o n c a n be f o u n d t h r o u g h most o f t h e 
l e n g t h of t h e d r i f t . On a v e r a g e , t h e h o r i z o n t a l w i d t h o f 
m i n e r a l i z a t i o n i s about l . S metres but v a r i e s f r o m a b s e n t to g r e a t e r 
t h a n 6 m e t r e s . The c o n t i n u i t y o f t h e main zone i s b r o k e n by i t s 
a b s e n c e i n a few p l a c e s w i t h i n v e r y n a r r o w s e c t i o n s . On o c c a s i o n , 
t h e m i n e r a l i z e d band d i e s a l o n g s t r i k e b u t m i n e r a l i z a t i o n c a n be 
found i n a n a d j a c e n t band i n the f o o t w a l l o r h a n g i n g w a l l . T h i s 
f e a t u r e i s t o be e x p e c t e d i n a m i n e r a l i z e d zone t h a t i s d e f i n e d by 
bands w h i c h t o some d e g r e e behave i n d e p e n d e n t l y . I n some c a s e s t h e 
main m i n e r a l i z a t i o n s w i n g s o f f i n t o a w a l l w h i l e o t h e r z o n e s t h a t a r e 
i n t e r l e a v e d w i t h i t w i d e n and c o n t i n u e u n a f f e c t e d by t h e i r e r r a n t 
p a r t n e r . 

Between m i n e r a l i z e d bancs the h o s t r o c k has been a l t e r e d and 
c o n t a i n s d i s s e m i n a t e d m i n e r a l i z a t i o n o r t h i n s u l f i d e s t r e a k s . Near 
the c u r r e n t f a c e an e x t e n d e d zone o f q u a r t z up t o 1.6 m e t r e s wide 
e x i s t s . T h i s q u a r t z c o n t a i n s about 20*'. c o a r s e t o s p e c t a c u l a r s i z e d 
a r s e n o p y r i t e and s p h a l e r i t e c r y s t a l s ; t h i s m a t e r i a l i s low i n g o l d 
b u t r e t u r n s e l e v a t e d s i l v e r v a l u e s . E l s e w h e r e q u a r t z i s n o t a b l y 
a b s e n t o r v e r y s u b o r d i n a t e . 

In s p e a k i n g o f the main zone the term ' v e i n ' i s o f t e n used to 
d e s c r i b e i t . A l t h o u g h i t i s r e c o g n i z e d t h a t t h e m i n e r a l i z a t i o n does 
not r e p r e s e n t a v e i n - t y p e d e p o s i t , the t h i n c o n t i n u o u s t a b l u l a r 
g o l d - b e a r i n g c h a r a c t e r i s t i c s sometimes make i t d i f f i c u l t t o c a l l i t 
by any o t h e r name. 



NORANDA EXPLORATION Co. L t d . Fage 6 

C e r t a i n f e a t u r e s o f t h e main zone l e n d t h e m s e l v e s to g e o l o g i c a l 
c o n t r o l i n a m i n i n g o p e r a t i o n . I t a p p e a r s t h a t r e c o g n i z i n g t h e 
b o u n d a r i e s o f e n r i c h e d m a t e r i a l may s i m p l y be a m a t t e r o f s e l e c t i n g 
t h e m a s s i v e s u l f i d e z o n e s i n a manner w h i c h m i n i m i z e s t h e r e m o v a l o f 
i n t e r v e n i n g h o s t r o c k . U n l e s s t he h o s t r o c k i s v e r y s t r o n g l y 
m i n e r a l i z e d , i t w i l l n o t e x c e e d a g r a d e o f about 1.0 gram/tonne. 

A s s a y s f r o m t h e e x t e n s i v e s a m p l i n g c a r r i e d o u t by B . P . - S e l c o 
have r e v e a l e d a p a t t e r n o f e l e v a t e d s i l v e r v a l u e s c o r r e s p o n d i n g t o 
t h e amount o f l e a d ( p r o b a b l y i n t h e form o f g a l e n a ) . S i l v e r a s s a y s 
c a n be h i g h enough t o e x c e e d i t s i m p o r t a n c e o v e r g o l d i n p l a c e s ( s e e 
s c a t t e r c h a r t s i n A p p e n d i x I I ) . 

A s i m i l a r t h o u g h l e s s d i s t i n c t c o r r e l a t i o n e x i s t s between g o l d 
and a r s e n i c . P r e s u m a b l y the a r s e n i c i s c o n t r i b u t e d a l m o s t 
e x c l u s i v e l y by a r s e n o p y r i t e . E s t i m a t i n g g o l d c o n t e n t i n a r o c k o f a 
p a r t i c u l a r s u l f i d e c o m p o s i t i o n may become e a s i e r w i t h e x p e r i e n c e . 
But a t t h i s t i m e , a r o c k w i t h abundant a r s e n o p y r i t e r e t u r n i n g a h i g h 
g o l d a s s a y c a n n o t be d i s t i n g u i s h e d from a r o c k w i t h s i m i l a r 
c o m p o s i t i o n b u t low i n g o l d . I t was s u g g e s t e d i n t h e B . P . - S e l c o 
r e p o r t s t h a t g o i d may be l i n k e d w i t h a r s e n o p y r i t e o f a p a r t i c u l a r 
g r a i n s i z e . I f s o , t h e n g r a d e c o n t r o l may be s i m p l e r t h a n a t some 
o t h e r g o l d d e p o s i t s . 
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RESERVE 

In r e v i e w i n g t h e d i s t r i b u t i o n o f t h e s u r f a c e s h o w i n g s i d e n t i f i e d 
by B . P . - S e l c o and n o t i n g the c o n t i n u i t y o f the m i n e r a l i z a t i o n e xposed 
i n t he d r i f t , i t a p p e a r s l i k e l y t h a t t h e main zone e x t e n d s t h r o u g h 
the s u r f a c e s h o w i n g s s o u t h o f McKinnon C r e e k , and i n c l u d e s some or 
most o f t h e s h o w i n g s on R o s e b e r r y M o u n t a i n n o r t h o f M c K i n n o n C r e e k . 
T h i s i s a s t r i k e l e n g t h o f about 3,£50 m e t r e s ( s e e d r a w i n g 0 0 3 ) . 

A n o t h e r i n d i c a t i o n o f the c o n t i n u i t y o f t h e m a i n zone i s the 
e v i d e n c e t h a t e v e r y h o l e d r i l l e d t h r o u g h t h e p l a n e o f t h e zone 
i n t e r s e c t e d m i n e r a l i z a t i o n . 

I t i s a r g u e d t h a t t h e main zone e x p o s e d i n t h e d r i f t i s a random 
sample o f t h e t o t a l known s t r i k e l e n g t h . I f t h e m a i n zone c a n be 
e x p e c t e d to c o n t i n u e b e l o w t h e d r i f t by a t l e a s t t h e same d i s t a n c e as 
t h e d r i f t i s b e l o w t h e s u r f a c e s h o w i n g s , t h e n t h e t o t a l e x p e c t e d a r e a 
(measured v e r t i c a l l y ) i s e s t i m a t e d a t 2,130,000 s q u a r e m e t r e s . T h i s 
a r e a r e a c h e s t o 500 m e t r e s e l e v a t i o n . 

An a n a l y s i s o f a l l the a v a i l a b l e sample and a s s a y d a t a f r o m t h e 
u n d e r g r o u n d has been c o m p l e t e d t o p r o v i d e a v e r a g e v a l u e s f o r e a c h 
economic v a r i a b l e . A s i m i l a r s e p a r a t e e x a m i n a t i o n o f t h e diamond 
d r i l l d a t a p r o v i d e s an i n d i c a t i o n o f the c o n t i n u i t y o f t h e main zone 
i n t he a r e a o f t h e u n d e r g r o u n d . None o f the a s s a y s have been c u t -
th e d i s t r i b u t i o n o f e a c h element f o l l o w s a s m o o t h l y d e c r e a s i n g 
f r e q u e n c y c u r v e w i t h i n c r e a s i n g g r a d e ( s e e bar c h a r t s i n 
A p p e n d i x I I ) . The r e s u l t s f o r each d a t a s e t f o l l o w : 

DATA Au Ag As Pb Zn H o r i z . S p e c i f i c 
( g r a m / t o n n e ) ('/.) (*/.) (7.) WIDTH(m) G r a v i t y 

D r i f t 6.69 66.75 5.16 2.56 4.AS 1.5 3.5B 

D r i l l i n g 3.98 47.33 3.19 1.61 3.27 4.42 3.27 

A v e r a g e 5.34 56.04 4.18 8.09 3.88 2.96 3.4 

Note t h e d i s p a r i t y i n the w i d t h s o f m i n e r a l i z a t i o n . S e l e c t i n g 
m i n e r a l i z a t i o n o v e r l o n g d r i l l i n t e r v a l s has d i l u t e d t h e a v e r a g e 
g r a d e s o f e a c h e l e m e n t compared to the d r i f t v a l u e s . B e c a u s e 
a v e r a g e s f r o m d r i f t i n g have been c o m p i l e d from o v e r a t h o u s a n d 
s a m p l e s , i t i s a p p r o p r i a t e to s u g g e s t t h a t d r i f t a v e r a g e s a r e a more 
a c c u r a t e e s t i m a t e o f t h e p r o p e r t i e s o f t h e main zone t h a n t h e much 
more l i m i t e d d a t a t h a t g e n e r a t e d d r i l l i n g a v e r a g e s . A s s a y s f r o m a 
w i d e l y s p a c e d sample s u r v e y d u r i n g the v i s i t t o t h e p r o p e r t y a r e 
c o n s i s t e n t w i t h t h e c a l c u l a t e d v a l u e s l i s t e d above ( s e e s a m p l e & 
a s s a y summary i n A p p e n d i x I ) . 
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S h o w i n g s o f t h e main zone on s u r f a c e have b e e n s a m p l e d by 
B . P . - S e l c o and r e t u r n e d much l e s s t h a n a v e r a g e v a l u e s o b t a i n e d f r o m 
the u n d e r g r o u n d . These s u r f a c e s a m p l e s may not be r e p r e s e n t a t i v e due 
t o s u r f a c e w e a t h e r i n g , p e r h a p s e s p e c i a l l y by l e a c h i n g . The p r e s e n t 
c o n d i t i o n o f a l l t r e n c h e s l o o k e d a t d u r i n g the v i s i t t o t h e p r o p e r t y 
i s p o o r . 

I f numbers f r o m the d r i f t d a t a a r e to be a c c e p t e d as f u l l y 
r e p r e s e n t i n g t h e main zone t h e n t h e 2,130,000 s q u a r e m e t r e zone has a 
h o r i z o n t a l w i d t h o f 1.50 m e t r e s and a s p e c i f i c g r a v i t y o f 3.58 
( t o n n e s / c u b i c m e t r e ) . The r e s u l t i n g t o t a l g e o l o g i c a l r e s e r v e i s 
11,436,100 t o n n e s ? a l l b u t a s m a l l p o r t i o n near t h e d r i f t and a t t h e 
d r i l l i n t e r s e c t i o n s c a n be c l a s s i f i e d P o s s i b l e r e s e r v e . 

U h i l e i t may be o p t i m i s t i c t o s u g g e s t t h a t t h e t o t a l g e o l o g i c a l 
r e s e r v e c a n e x i s t i n the manner d e s c r i b e d , t h e r e a r e a d d i t i o n a l 
f e a t u r e s o f t h e J U . p r o p e r t y w h i c h may add to t h e p i c t u r e w i t h 
f u r t h e r w ork. E v i d e n c e f r o m s u r f a c e s h o w i n g s i n d i c a t e s e v e r a l weaker 
p a r a l l e l f e a t u r e s w h i c h may, by t h e m s e l v e s , p r o v e t o be s i g n i f i c a n t . 

F u r t h e r m o r e , a b r i e f e x a m i n a t i o n o f t h e r o c k s e x p o s e d by t h e 
a c c e s s r o a d shows g e o l o g y n o t u n l i k e t h a t a t t h e J&.L. F r a g m e n t s 
c o n t a i n i n g f a v o r a b l e a l t e r a t i o n and g o ssanous e x p o s u r e s may i n d i c a t e 
a f a v o r a b l e a r e a l a r g e r t h a n the l i m i t s o f t h e J S L p r o p e r t y l i n e . 

A r e s e r v e p i c t u r e p r e p a r e d by B . P . - S e l c o o u t l i n e d 3,370,900 
t o n n e s f r o m s u r f a c e t h r o u g h t h e 830 metre l e v e l t o 530 m e t r e 
e l e v a t i o n . T h i s r e s e r v e was i d e n t i f i e d i n f o u r z o n e s and was 
c a l c u l a t e d on t h e b a s i s o f 0.10 o u n c e / t o n n e (3.43 gram/tonne) 
e q u i v a l e n t - A u c u t - o f f g r a d e o v e r a minimum t r u e t h i c k n e s s o f 1.60 
m e t r e s (^1.95 m e t r e h o r i z o n t a l w i d t h ) . G r a des o f t h i s r e s e r v e were 
r e p o r t e d a t 5.86 gram/tonne Au, 59.14 gram/tonne Ag, 4.867. A s , 2.15/1 
Pb and 4.047. Zn ( J . Wan, F e b 6 5 ) . 

There' i s good agreement between the f i g u r e s p r e s e n t e d i n t h i s 
r e p o r t and t h o s e p r e p a r e d by B . P . - 5 e l c o . B . P . - S e l c o ' s g r a d e s a r e 
s l i g h t l y l o w e r o v e r a c o r r e s p o n d i n g l y g r e a t e r w i d t h . The t o t a l 
tonnage i n t h e B . P . - S e l c o s t u d y a l s o compare w e l l w i t h t h e 
p r o p o r t i o n a t e l y g r e a t e r e x t e n t o f the main zone w h i c h f o r m e d t h e 
b a s i s f o r t h e 11 m i l l i o n tonne f i g u r e p r e s e n t e d h e r e . 
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PROPOSED EXPLORATION 

The t o t a l s t r i k e l e n g t h o f the m i n e r a l i z a t i o n s o u t h o f McKinnon 
C r e e k , as s u g g e s t e d by the e x t e n t of s u r f a c e s h o w i n g s , i s 1600 
m e t r e s . The un d e r g r o u n d has t e s t e d o n l y about h a l f t h a t d i s t a n c e . 

D r i l l i n g f o r a d d i t i o n a l r e s e r v e s f r o m s u r f a c e i s made d i f f i c u l t 
not o n l y b e c a u s e o f the rugged t e r r a i n but a l s o because o f the 
a t t i t u d e o f m i n e r a l i z a t i o n ; the main zone d i p s i n the same d i r e c t i o n 
as the t o p o y r a p h y r i s e s . The s h a l l o w e s t h o l e t h a t c a n be d r i l l e d 
f r o m s u r f a c e t o a u s e f u l i n t e r s e c t i o n would be 500 m e t r e s l o n g . 

Thanks to the e f f o r t s by B . P . - S e l c o enough i s known o f the 
p r o p e r t y and m i n e r a l i z a t i o n t o c o n s i d e r t h e J&L p r o p e r t y as an 
a t t r a c t i v e t a r g e t f o r a d d i t i o n a l work. E f f o r t w i l l need t o be p l a c e d 
on i m p r o v i n g the c l a s s i f i c a t i o n o f r e s e r v e tonnage and to examine the 
v a r i o u s t y p e s o f o r e t h a t may e x i s t a l o n g the main zone so t h a t 
s u i t a b l e m e t a l l u r g i c a l s t u d i e s c a n be c a r r i e d o u t . S h i f t i n g more o f 
the o r e r e s e r v e s to a P r o v e n c a t e g o r y w i l l r e q u i r e diamond d r i l l i n g . 
And t e s t i n g f o r o r e t y p e s w i l l r e q u i r e d r i f t i n g to open up the zone. 

U n f o r t u n a t e l y a d v a n c i n g the c u r r e n t f a c e under t h e c o n d i t i o n s 
t h a t e x i s t on t h e 830 l e v e l w i l l not be p r o d u c t i v e due to the l i m i t e d 
v e n t i l a t i o n t h a t i s p o s s i b l e from a d r i f t o f t h i s s i z e . A vent r a i s e 
to s u r f a c e from a p o i n t near the f a q e w i l l r e q u i r e a d r i v e o f ove" 
800 m e t r e s w h i c h i s i m p r a c t i c a l w i t h c o n v e n t i o n a l methods. 

To p r o v i d e a c c e s s t o advance the c u r r e n t f a c e and t o i n s t a l l 
u n d e r g r o u n d d r i l l i n g p l a t f o r m s , a c o n c e p t i s p r o p o s e d f o r underground 
development w h i c h i n c l u d e s a 650 metre d e c l i n e t o t h e main zone and 
d r i f t i n g a l o n g the m i n e r a l i z a t i o n f o r as l o n g as f a v o r a b l e 
m i n e r a l i z a t i o n c o n t i n u e s ( see d r a w i n g s 003 &. 0 0 5 a - j ) . D r i l l i n g 
p l a t f o r m s a t the end o f 200 metre l o n g c r o s s c u t s s p a c e d 200 metres 
a p a r t w i l l p r o v i d e a c c e s s to a t l e a s t 600 v e r t i c a l m e t r es o f the main 
zone (assuming i t c o n t i n u e s to d i p 55 d e g r e e s t o the e a s t ) . 

In d e t a i l , t h i s c o n c e p t p r o p o s e s t h a t a p o r t a l be e s t a b l i s h e d a t 
930 metre e l e v a t i o n . A 600 metre d e c l i n e d r i v e n a t -15'/., f l a t t e n i n g 
to an a d d i t i o n a l 50 metres o f -2*/. grade i s e x p e c t e d t o i n t e r s e c t t he 
m i n e r a l i z a t i o n about 100 metres s o u t h o f the c u r r e n t f a c e . The 
e x p e c t e d e l e v a t i o n o f the d e c l i n e a t the main zone i s 840 m e t r e s . 
D r i f t i n g from t h a t p o i n t w i l l f o l l o w t he main zone i n b o t h 
d i r e c t i o n s . B r e a k i n g t h r o u g h to the e x i s t i n g a d i t w i l l f a c i l i t a t e 
v e n t i l a t i o n up to the bottom o f the d e c l i n e . 

I f m i n e r a l i z a t i o n a t d r i f t e l e v a t i o n e x t e n d s no f u r t h e r s o u t h 
than the s u r f a c e e x p o s u r e s i n d i c a t e , then about 950 metres o f d r i f t 
f r om the bottom o f the d e c l i n e w i l l r e a c h t h a t p o i n t . In t h a t c a s e , 
the t o t a l d r i f t i n g i n c l u d i n g two c r o s s c u t s w i l l amount to 2,085 
m e t r e s . However t h e r e i s no r e a s o n t o s u g g e s t t h a t t h e 
m i n e r a l i z a t i o n ought to end where i t a p p a r e n t l y does so on s u r f a c e . 
I t i s p o s s i b l e t h a t the main zone c o u l d be f o l l o w e d much f u r t h e r 
s o u t h . 

INTEGPEX ENGINEERING 31L PROJECT 1986 18.04. 
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W i t h a d e c l i n e g r a d e o f -15V. t r a c k l e s s equipment w i l l be 
r e q u i r e d . In a d d i t i o n , v e n t i l a t i o n f a c i l i t i e s f o r a t l e a s t 1,600 
m e t r e s o f d r i f t w i l l need to be i n s t a l l e d . G i v e n t h e s e r e q u i r e m e n t s , 
t h e s i z e o f d r i f t a l o n g the main v e n t i l a t i o n r o u t e w i l l need to be 
g r e a t e r t h a n t h e e x i s t i n g t r a c k - d r i f t . 

N ote t h a t a s i t e f o r t h e p r o p o s e d p o r t a l has not been s e l e c t e d 
so t h a t t h i s c o n c e p t , i f a p p r o v e d , may be m o d i f i e d t o s u i t the 
s p e c i f i c c o n d i t i o n s o f the s e l e c t e d l o c a t i o n . I f t h i s c o n c e p t i s 
i mplemented, the e x i s t i n g d r i f t s h o u l d be c h e c k - s u r v e y e d and t i e d to 
the new p o r t a l s i t e . A b r i e f e x a m i n a t i o n o f the p r o p o s e d p o r t a l a r e a 
shows t h a t t h e s l o p e o f the ground i s c o m p a r a t i v e l y g e n t l e , 
f l a t t e n i n g to h o r i z o n t a l f o r some d i s t a n c e t o w a r d s C a r n e s C r e e k . The 
moderate s l o p e w i l l p r o v i d e ample room to l o c a t e b u i l d i n g s and 
s t o r a g e a r e a s . However, t h i s a r e a a p p e a r s to c o n t a i n a t h i c k l a y e r 
o f sandy o v e r b u r d e n which c o u l d make c o l l a r i n g a p o r t a l d i f f i c u l t . 
C o n s i d e r i n g t h e s i z e o f the t i m b e r and e x t e n t o f f o r e s t e d a r e a t h e r e 
does not appear to be a h i s t o r y o f a v a l a n c h e s a t the p r o p o s e d p o r t a l 
s i t e . 

I t may be w o r t h w h i l e to d r i l l a h o l e from the most s o u t h e r l y 
c r o s s c u t i n t h e e x i s t i n g d r i f t ahead of the f a c e , to a s s u r e p r o j e c t 
management t h a t the main zone e x i s t s and to l o c a t e i t f o r p l a n n i n g 
the d e c l i n e . A d r i l l h o l e about 150 m e tres l o n g might be a b l e t o 
r e a c h the m i n e r a l i z a t i o n as f a r as 100 m e tres ahead o f the f a c e . 

Once t h i s new d r i f t has been c o m p l e t e d , the e x t e n t o f t h e 
m i n e r a l i z a t i o n w i l l be known, a t l e a s t t o the s o u t h . In a d d i t i o n , a 
f u l l y p r e p a r e d h a u l a g e l e v e l w i l l be a v a i l a b l e i f t h i s development 
p r o v i d e s r e s u l t s f a v o r a b l e to a p r o d u c t i o n d e c i s i o n . 
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METALLURGICAL SAMPLING 

One o f the p r o b l e m s w i t h m i n e r a l i z a t i o n a t J&L i s i t s more 
d i f f i c u l t m e t a l l u r g y . D u r i n g September and O c t o b e r 1986 a program to 
g a t h e r m e t a l l u r g i c a l samples was c o m p l e t e d . The sample m a t e r i a l was 
s e l e c t e d f r o m f o u r zones a l o n g t h e Main zone i n the 830m l e v e l . The 
l o c a t i o n of t h e f o u r zones was made by D a v i d C a r s o n who a t t e m p t e d to 
p r o v i d e s a m p l e s c o n t a i n i n g t h e k i n d o f m a t e r i a l t h a t would be mined. 
The s e l e c t e d a r e a s i n c l u d e d i n t e r v a l s o f a v e r a g e or b e t t e r m etal 
g r a d e s and w i d t h s of m i n e r a l i z a t i o n t h a t would be p r a c t i c a l t o s t o p e 
i n a p r o d u c i n g mine (see t a b l e s and p l a n s i n A ppendix I I I ) . 

The f o u r zones ranged i n l e n g t h f r o m 30m to 113m. And a 200kg 
sample was r e q u i r e d from each zone made up o f s u b s a m p l e s t a k e n a c r o s s 
the f u l l w i d t h o f the m i n e r a l i z a t i o n a t 10m i n t e r v a l s . A t o t a l o f 28 
subsample s i t e s were l o c a t e d and sampled to a minimum h o r i z o n t a l 
w i d t h o f 1.5m. 

A f t e r s e v e r a l days o f e x p e r i m e n t i n g i t was d e c i d e d t h a t the b e s t 
t e c h n i q u e f o r o b t a i n i n g each subsample was t o d r i l l s h o r t h o l e s 
p e r p e n d i c u l a r to t h e d r i f t w a l l o r back i n a s i n g l e row a c r o s s the 
m i n e r a l i z a t i o n . The h o l e s would be j u s t l o n g enough to accommodate 
the l e n g t h o f an e l e c t r i c d e t o n a t i n g cap and a b i r d i e - g e n e r a l l y 6 
to 10 cm l o n g . Tovex powder was used to i n an amount t o pack t h e 
h o l e . The h o l e s were spaced to a c c o u n t f o r t h e p r o p e r t i e s o f t h e 
r o c k . In m a s s i v e m i n e r a l i z a t i o n the s p a c i n g s were as c l o s e as 10 cm 
but ranged to 20 cm i n u n m i n e r a l i z e d s e c t i o n s . 

B l a s t i n g was done w i t h s h o r t p e r i o d c a p s a l l o f about t h e same 
d e l a y t i m e to r e d u c e m i s s h o l i n g . The b r o k e n m a t e r i a l was c o l l e c t e d 
on mats made f r o m s p l i t l e n g t h s o f v e n t tube about 2m l o n g l a i d below 
the sample l i n e b e f o r e l o a d i n g the h o l e s . B r e a k i n g a sample i n t h i s 
manner can p r o d u c e a t l e a s t 50kg of b r o k e n m a t e r i a l . From th e t o t a l 
b r o k e n volume the sample to be s h i p p e d was s h o v e l e d f r o m the mat i n a 
r e p r e s e n t a t i v e p a t t e r n and l o a d e d i n t o 20 l i t r e p a i l s . 

E x a c t l y d o u b l e the number o f samples were g a t h e r e d t h a n was 
r e q u i r e d . One s e t o f samples was s e n t to Noranda R e s e a r c h f o r 
t e s t i n g and the o t h e r s e t i s s t o r e d a t the G o l d s t r e a m mine f o r f u t u r e 
u s e . The 830m l e v e l and the p o r t a l a r e a a t J&L was c l e a n e d up and 
r e s t o r e d to i t s former c o n d i t i o n as much as p o s s i b l e . 
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CONCLUSIONS 

E x p l o r a t i o n on the J&L p r o p e r t y to d a t e has i n d i c a t e d a 
p o t e n t i a l f o r an o r e d e p o s i t e x c e e d i n g 11 m i l l i o n t o n n e s a t a g r a d e 
o f 6.69 gram/tonne Au, 68.75 gram/tonne Ag, and 7.04V, combined l e a d 
and z i n c . F u r t h e r e x p l o r a t i o n c a n o n l y be e f f e c t i v e l y done 
und e r g r o u n d and t h e c u r r e n t u n d e r g r o u n d w o r k i n g s a r e not c a p a b l e o f 
b e i n g e x t e n d e d w i t h o u t s u b s t a n t i a l e f f o r t . The c o n c e p t o f c r e a t i n g a 
new p o r t a l and a d e c l i n e to meet the main zone and t o f o l l o w a l o n g i t 
u n t i l i t d i e s has been p r o p o s e d . D r i l l i n g above and below t h e new 
d r i f t c a n be c a r r i e d out from c r o s s c u t s d r i v e n i n t o t h e h a n g i n g w a l l 
o f t he zone. 

I n f o r m a t i o n form d r i f t i n g and d r i l l i n g w i l l p r o v i d e a s s u r a n c e 
t h a t t h e main zone behaves as i t a p p e a r s t o . I t i s hoped t h a t f r o m 
t h i s p r o p o s e d d r i f t i n g and d r i l l i n g the new p r o v e n tonnage r e s e r v e 
w i l l be enough to make use o f t h e underground development i n a 
p r o d u c i n g mine. 

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

J . D a v i d WILLIAMS, P.Eng. 

01 March 1987 

Re p o r t e d i t e d f r o m O r i g i n a l T i t l e ! 
" I m p r e s s i o n s on the J8.L P r o p e r t y and 
RECOMMENDATIONS f o r F u r t h e r E x p l o r a t i o n , 
r e l e a s e d 24 J u l 86 CJDW] 
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STATEMENT of QUALIFICATIONS : 

I 
I, J . David WILLIAMS r e s i d i n g at 310 - 1255 Cardero S t r e e t i 

i n the C i t y Of Vancouver, i n the P r o v i n c e of B r i t i s h Columbia? i 

DO HEREBY CERTIFY: j 
I 

1. That I am a c o n s u l t i n g engineer with a b u s i n e s s address of j 
310 - 1225 Cardero S t r e e t i n the C i t y of Vancouver, i n the | 
P r o v i n c e of B r i t i s h Columbia. • 

1 
2. That I am doing b u s i n e s s as INTEGREX ENGINEERING and that I | 

am the s o l e p r o p r i e t o r of the company and that I hold a j 
v a l i d l i c e n s e issued by the C i t y of Vancouver to conduct 
b u s i n e s s . 

3. That I am a graduate of the U n i v e r s i t y of Toronto where I 
ob t a i n e d a Bachelor of A p p l i e d S c i e n c e degree i n G e o l o g i c a l 
E n g i n e e r i n g ( e x p l o r a t i o n o p t i o n ) . 

4. That I have a c t i v e l y p r a c t i s e d my p r o f e s s i o n as a 
g e o l o g i c a l engineer s i n c e g r a d u a t i n g i n 1978. 

5. That I am a r e g i s t e r e d member, i n good s t a n d i n g , of the 
A s s o c i a t i o n of P r o f e s s i o n a l Engineers of the P r o v i n c e of 
B r i t i s h Columbia. 

6. That t h i s r e p o r t on the J&L Pr o p e r t y i s based on a v i s i t to 
the p r o p e r t y and a complete review of the a v a i l a b l e and 
r e l e v a n t d a t a . 

7. That I have no d i r e c t , or i n d i r e c t , i n t e r e s t s i n any 
mineral c l a i m s , or i n any s e c u r i t i e s h e l d by by any person 
or o r g a n i z a t i o n , nor do I expect to r e c e i v e any. 

8. That p e r m i s s i o n i s hereby g i v e n to NORANDA EXPLORATION Co. 
L t d . to reproduce t h i s r e p o r t i n whole. 

Dated t h i s f i r s t day March 1987 


