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1. SUMMARY AND RECOMMENDATIONS 

Mapping and  r o c k  g e o c h e m i s t r y  d u r i n g  1 9 8 3  show t h a t  

s k a r n  b o d i e s  o v e r  t h e  G I L  g r o u p  o t h e r  t h a n  t h e  "PA showing"  are 

n o t  o f  e c o n o m i c  p o t e n t i a l .  The g r a d e s  o f  m i n e r a l i z a t i o n  a r e  weak 

( g e n e r a l l y  (500  ppm W ) ,  t h e  b o d i e s  a r e  o f  s m a l l  l a t e r a l  d i m e n s i o n s  

and t h e y  are a p p a r e n t l y  s u b v e r t i c a l . l y  o r i e n t e d  and t r a n s g r e s s i v e .  

They  were p r o b a b l y  formed b y  t h e  i n t e r a c t i o n  o f  a r g i l l i t e  and 

c a l c i u m - b e a r i n g  h y d r o t h e r m a l  f l u i d s  m o b i l i z e d  d u r i n g  t h e  i n t r u s i v e  

e v e n t  which  p r o d u c e d  t h e  t h e r m a l  a u r e o l e  u n d e r l y i n g  much o f  t h e  

p r o p e r t y .  

S t r e a m  s e d i m e n t  and h e a v y  m i n e r a l  g e o c h e m i s t r y  s t r o n g l y  

s u g g e s t  t h a t  t h e  major s o u r c e  o f  t u n g s t e n  i n  d r a i n a g e s  on t h e  G I L  

g r o u p  is l o c a t e d  i n  t h e  a r e a  o f  t h e  "PA showing1 '  n e a r  t h e  

h e a d w a t e r s  o f  G i l l a n d e r s  C r e e k .  Much o f  t h e  c o p p e r  and molybdenum 

may b e  d e r i v e d  f rom t h e  a r e a  o f  t h e  l a r g e  s o i l  a n o m a l y  d e t e c t e d  b y  

CanadianOxy i n  1 9 7 5 .  T h e r e  a re  l o c a l  weak g o l d  a n o m a l i e s  i n  t h e  

d r a i n a g e s ,  b u t  t h e s e  d o  n o t  w a r r a n t  f u r t h e r  f o l l o w - u p .  

The c o p p e r - m o l y b d e n u m - t u n g s t e n  s o i l  a n o m a l y  and t h e  "PA 

s h o w i n g "  a r e a s  a r e  t h e  o n l y  t a r g e t s  o f  p o t e n t i a l  i n t e r e s t .  The 

s o i l  anomaly  h a s  b e e n  r e l a t i v e l y  w e l l  t e s t e d  b y  d iamond d r i l l i n g ,  

a l t h o u g h  no h o l e  r e a c h e d  a d e p t h  s u f f i c i e n t  f o r  t h e  i n t e r s e c t i o n  

o f  a h y p o t h e s i z e d  g r a n i t e  a n d  i ts presumed  p e r i p h e r a l  s t o c k w o r k  

z o n e .  The "PA showing1'  h a s  b e e n  w e l l  d r i l l e d  w i t h  s h o r t  h o l e s  b y  

Union  C a r b i d e ,  and a l t h o u g h  local  h i g h - g r a d e  z o n e s  e x i s t  ( 0 . 6 5 %  

WOj o v e r  4 .95  m )  , t h e  p o t e n t i a l  s i z e  o f  t h e  s k a r n s  is v e r y  , 
l i m i t e d .  

W i t h  t h e  p r e s e n t  s t a t e  of k n o w l e d g e ,  t h e  p r o p e r t y  t h u s  

h a s  l i t t l e  p o t e n t i a l .  The a r e a  o f  t h e  "PA s h o w i n g " ,  h o w e v e r ,  

s h o u l d  b e  remapped w i t h  a t t e n t i o n  p a i d  to  t h e  s t r u c t u r e  and 

c h a r a c t e r i s t i c s  of m i n e r a l i z a t i o n  i n  o r d e r  to t r a c e  t h e  s k a r n  z o n e  
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u n d e r  areas o f  o v e r b u r d e n .  T h i s  would e n t a i l  t h e  c u t t i n g  o f  a 

v e r y  c l o s e - s p a c e d  g r i d  ( 3 0  m l i n e s ) ,  a d e t a i l e d  m a g n e t i c  s u r v e y ,  

a n d  r e m a p p i n g  o f  t h e  s k a r n  zone  and  s u r r o u n d i n g  r o c k .  T h i s  work 

c o u l d  p r o b a b l y  be  d o n e  i n  24 man d a y s .  

2. INTRODUCTION 

2 .1  G e n e r a l  Background  ---- 

The GIL g r o u p  o f  claims h a s  b e e n  h e l d  by CanadianOxy 

s i n c e  1 9 7 4 .  Dur ing  t h e  p e r i o d  1 9 7 4  t o  1 9 7 5 ,  g e o l o g i c a l  and 

g e o c h e m i c a l  p r o g r a m s  were c a r r i e d  o u t  to  e x a m i n e  t h e  s o u r c e  a r e a s  

o f  s t r e a m  s e d i m e n t  a n o m a l i e s .  T h i s  work was f o l l o w e d  up b y  

d iamond d r i l l i n g  i n  1 9 7 5 ,  1 9 7 7  a n d  1 9 7 8  o n  b o t h  molybdenum-copper-  

t u n g s t e n  p o r p h y r y ,  and  t u n g s t e n - s k a r n  t a r g e t s .  The p r o p e r t y  had 

n o t  b e e n  worked s i n c e  1 9 7 8 ,  b e c a u s e  o f  g e n e r a l l y  p o o r  r e s u l t s  

which  may be p r i n c i p a l l y  d u e  to  h o s t i l e  d r i l l i n g  c o n d i t i o n s  a n d  

t h e  f a i l u r e  o f  many h o l e s  to  r e a c h  t h e i r  t a r g e t  d e p t h s .  

F o r  t h e  p u r p o s e s  o f  t h e  p r e s e n t  s u r v e y ,  it was f e l t  t h a t  

t h e r e  w a s  i n s u f f i c i e n t  k n o w l e d g e  o f  t h e  s k a r n  m i n e r a l i z a t i o n  s i n c e  

t h e  major t a r g e t  o f  p r e v i o u s  i n t e r e s t  had l a i n  i n  t h e  i n f e r r e d  

" p o r p h y r y "  s t y l e  o f  m i n e r a l i z a t i o n  u n d e r l y i n g  a l a r g e  s o i l  

a n o m a l y ;  l i t t l e  a t t e n t i o n  had b e e n  p a i d  to  t h e  s k a r n  b o d i e s  

o u t s i d e  o f  t h e  o r i g i n a l  "PA" s h o w i n g  d i s c o v e r e d  b y  Union C a r b i d e  

i n  1 9 7 2 .  Some had b e e n  mapped ,  b u t  were v i r t u a l l y  u n s a m p l e d ,  and 

t h e r e  had  b e e n  no s y s t e m a t i c  l a m p i n g  o f  o u t c r o p  a r e a s .  I t  was t h e  

p u r p o s e  o f  t h e  p r e s e n t  s u r v e y ,  t h e r e f  ore ,  to  t h o r o u g h l y  

r e - i n v e s t i g a t e  t h o s e  s k a r n  e x p o s u r e s  and to  c a r r y  o u t  a d d i t i o n a l  

s e d i m e n t  and i n i t i a t e  h e a v y  m i n e r a l  s a m p l i n g  o f  d r a i n a g e s  t o  test  

t h e  p o t e n t i a l  o f  s k a r n s  o u t s i d e  o f  t h e  "PA" showing  area. 

T h i s  r e p o r t  d e s c r i b e s  t h e  r e s u l t s  o f  t h o s e  e f f o r t s .  

2 .2  L o c a t i o n  and  Access 

The GII ,  g r o u p  o f  claims (82E-4W) is s i t u a t e d  i n  t h e  
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Osoyoos  Pl in ing D i v i s i o n .  The p r o p e r t y  is l o c a t e d  a b o u t  11 km ( 7  

m i l e s )  s o u t h w e s t  o f  Keremeos and a d j o i n s  t h e  w e s t e r n  b o u n d a r y  o f  

I n d i a n  R e s e r v e  N o .  1 3  ( F i g u r e s  1, 2 )  . Access was g a i n e d  d u r i n g  

t h e  p r e s e n t  p rogram by h e l i c o p t e r ,  a l t h o u g h  a n  access r o a d  t h r o u g h  

I . R .  # 1 3  was  c o n s t r u c t e d  f o r  t h e  d iamond  d r i l l i n g  p r o g r a m s ' o f  

1 9 7 5 ,  1 9 7 7  a n d  1 9 7 8 ;  d e a d  f a l l  and w a s h - o u t s ,  h o w e v e r ,  h a v e  made 

p o r t i o n s  o f  t h e  r o a d  i n a c c e s s i b l e  t o  v e h i c u l a r  t r a f f i c .  

2 .3  P h y s i o g r a p h y  a n d  V e g e t a t i o n  - 

The G I L  c l a i m s  a r e  l o c a t e d  i n  t h e  Okanagan Range o f  t h e  

C a s c a d e  M o u n t a i n s .  R e l i e f  on  t h e  p r o p e r t y  is a b o u t  3 , 0 0 0  f t ,  f rom 

a  maximum o f  a b o u t  7 , 4 0 0  f t  ( 2 2 5 7  m )  on t h e  n o r t h e r n  a r e a  o f  t h e  

c l a i m s ,  t o  a b o u t  4 , 4 0 0  f t  ( 1 3 4 2  m )  a t  t h e  j u n c t i o n  o f  t h e  t w o  m a i n  

b r a n c h e s  o f  G i l l a n d e r s  C r e e k  ( 1 9 7 5  c a m p - s i t e )  . A l l  m a j o r  c r e e k s  

on  t h e  p r o p e r t y  t e r m i n a t e  i n  c i r q u e  v a l l e y s .  S o u t h - f  a c i n g  s l o p e s  

t y p i c a l l y  h a v e  c l i f f  - f o r m i n g  o u t c r o p s  a t  h i g h e r  e l e v a t i o n s ,  w i t h  

less  o u t c r o p  and more t a l u s  on lower s l o p e s .  N o r t h - f a c i n g  s l o p e s  

are w e l l  f o r e s t e d .  S l o p e s  o f  40°  are  n o t  uncommon. 

The p r o p e r t y  is l a r g e l y  b e l o w  tree l i n e  ( 7 , 0 0 0  f t  or 

2 ,  1 3 5  m )  , a b o v e  w h i c h  is t y p i c a l  a l p i n e  v e g e t a t i o n .  P i n e s  

p r e d o m i n a t e  a t  h i g h e r  t r e e d  e l e v a t i o n s ,  and v a l l e y  b o t t o m s  are 

c o v e r e d  i n  m a t u r e ,  o p e n  f i r  f o r e s t .  Aspen and w i l l o w s  g row 

l o c a l l y  o n  t a l u s  s l o p e s .  

2 . 4  p r e v i o u s  Work 

The f i r s t  known e x p l o r a t i o n  a c t i v i t y  i n  t h e  G i l l a n d e r s  

C r e e k  a r e a  w a s  b y  Kennco (Westerll) E x p l o r a t i o n  i n  1 9 6 0 ,  who s t a k e d  
1 

c l a i m s  ; no a s s e s s m e n t  r e c o r d s  h a v e  b e e n  l o c a t e d .  

Union C a r b i d e  E x p l o r a t i o n  C o r p .  ( U C E X )  s t a k e d  t h e  PA 

1-18 c l a i m s ,  c o v e r i n g  t h e  h e a d w a t e r s  o f  G i l l a n d e r s  C r e e k ,  i n  1 9 7 2 ,  

p r o b a b l y  a s  t h e  r e s u l t  o f  a  r e g i o n a l  s c h e e l i t e  p a n n i n g  s u r v e y .  I n  

1 9 7 3  , t h e y  c a r r i e d  o u t  r e g i o n a l  mapping ( 1 : 9 , 6 0 0 )  and d e t a i l e d  
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FIGURE 1 Location of GIL Group 
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mapp ing  ( 1 : 6 0 0  o n  PA 1-6)  , d r i l l e d  1 2  Cobra h o l e s  and 1 3  d iamond  

d r i l l  h o l e s  t o t a l l i n g  2 5 1  m ( 8 3 9  f t ) .  

The  G I L  1-26 c l a i m s  were s t a k e d  i n  November,  1 9 7 3 ,  b y  

Canad ianOxy  t o  i n v e s t i g a t e  t h e  s o u r c e  a r e a  o f  a copper-molybdenum 

a n o m a l y  d e t e c t e d  d u r i n g  t h e  1973  P r o j e c t  P r i n c e t o n  r e g  i o n d l  s t r e a m  

s e d i m e n t  p r o g r a m .  The c l a i m s  were abandoned  and r e s t a k e d  i n  

A u g u s t ,  1 9 7 4 .  The L I G  1-18 claims were s t a k e d  a t  t h e  same time, 

a n d  LI 1-20 s t a k e d  l a t e r  i n  t h e  y e a r  ( O c t o b e r ,  1 9 7 4 )  . The l a t t e r  

claims were s t a k e d  t o  c o v e r  e x t e n s i o n s  o f  a  s o i l  a n o m a l y  and a 

t u n g s t e n - b e a r i n g  s k a r n  f o u n d  d u r i n g  1 9 7 4  g e o l o g i c a l ,  g e o c h e m i c a l  

a n d  m a g n e t o m e t e r  s u r v e y s  o f  t h e  G I L  C l a i m s  ( S c h i n d l e r ,  1 9 7 4 ) .  

On March 1 3 ,  1 9 7 5 ,  U C E X ' s  PA claims were f o r f e i t e d  d u e  

t o  non-payment  o f  r e n t ,  and Canad ianOxy  t h e n  s t a k e d  t h e  LG-1 ,  - 2  

a n d  - 3  m o d i f i e d  g r i d  claims to c o v e r  t h e  o p e n  g r o u n d .  

G e o l o g i c a l  and g e o c h e m i c a l  s u r v e y s  o n  t h e  n o r t h e r n  

t w o - t h i r d s  o f  t h e  GIL-LIG-LI-LG claims were c a r r i e d  o u t  on  a  

4 0 0 - f t  (122-m) c u t  g r i d  i n  A u g u s t ,  1 9 7 5 .  A major 

c o p p e r - m o l y b d e n u m - t u n g s t e n  s o i l  anomaly  w a s  o u t l i n e d  ( M a c d o n a l d ,  

1 9 7 5 a ) .  T h i s  work was f o l l o w e d  up by t h e  c o n s t r u c t i o n  o f  a 

b u l l d o z e r  r o a d  f rom t h e  e a s t  and t h e  d r i l l i n g  o f  f i v e  d iamond  

d r i l l  h o l e s ,  t o t a l l i n g  8 4 0  f t  ( 2 5 4  m )  o f  r e c o v e r e d  core; o n l y  t h e  

l a s t  t h r e e  h o l e s  r e a c h e d  b e d r o c k  ( M a c d o n a l d ,  1 9 7 5 b ) .  

I n  1976  , t h e  a r e a  o f  t h e  o l d  "PA showing"  w a s  r e s a m p l e d  

( M a c d o n a l d ,  1 9 7 6 ) ,  and o n e  617 f t  ( 1 8 8  m) diamond d r i l l  h o l e  

( 6 - 7 7 )  was p u t  down s o u t h  o f  G i l l a n d e r s  C r e e k  a y e a r  l a t e r  
I 

( M a c d o n a l d ,  1 9 7 7 ) .  R e s u l t s  were n e g a t i v e ,  and i n  t h e  summer o f  

1 9 7 8  a n  a d d i t i o n a l  1 6 2 - m e t e r  ( 5 3 1  f t )  h o l e  ( 7 - 7 8 )  was p u t  down to 

a t t e m p t  to i n t e r s e c t  a n  i n f e r r e d  s k a r n  a t  d e p t h ,  n o r t h  o f  

G i l l a n d e r s  C r e e k  ( S a r a c o g l u  and Macdona ld ,  1 9 7 8  ) . 
The p r o p e r t y  l a y  d o r m a n t  f r o m  1 9 7 8  u n t i l  t h e  p r e s e n t  
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p r o g r a m .  The EL 1-4 C l a i m s ,  s u b s e q u e n t l y  r e d u c e d  to  E L  3 ,  4  were 

s t a k e d  i n  O c t o b e r ,  1 9 8 1 ,  t o  c o v e r  a p o t e n t i a l  s k a r n  a r e a  t h a t  had 

b e e n  e x p o s e d  when p o r t i o n s  o f  t h e  L I G  c laims e x p i r e d .  

2 .5  C l a i m  S t a t u s  

The G I L  Group o f  c l a i m s  is p r e s e n t l y  composed o f .  t h e  

f o l l o w i n g :  

C l a i m  N o .  U n i t s / C l a i m s  R e c o r d i n g  D a t e  E x p i r y  Date 

LG 1,  2  1 4  March 1 7 / 7 5  March 1 7 / 8 5  

LG 3  4  March 1 7 / 7 5  March 17/84 

LIG 1, 2 2 S e p t e m b e r  5 /74 S e p t e m b e r  5 / 8 3  

EL 3 ,  4  2  O c t o b e r  2 9 / 8 1  O c t o b e r  29/83 

GIL 11, 1 2 ,  1 9 ,  

S e p t e m b e r  5 /74 S e p t e m b e r  5 /83  

3 .  WORK COMPLETED 

3 . 1  Rock G e o c h e m i s t r y  - a n d  Mapping 

O n l y  s k a r n  o c c u r r e n c e s  and t h e i r  h o s t  r o c k s  were 

i n v e s t i g a t e d  d u r i n g  t h e  p r e s e n t  s t u d y .  T h i s  c o n s i s t e d  o f  

a t t e m p t i n g  to  locate  p r e v i o u s l y  mapped e x p o s u r e s ,  an  o f t e n  

d i f f i c u l t  t a s k  d u e  to  t h e  g e n e r a l l y  p o o r  c o n d i t i o n  o f  t h e  1 9 7 5  

g r i d ,  e s p e c i a l l y  a t  h i g h e r  e l e v a t i o n s .  T h e s e ,  and new s k a r n  

e x p o s u r e s  f o u n d ,  were e x a m i n e d  f o r  g e o l o g  i c a l  r e l a t i o n s h i p s  and 

were t h o r o u g h l y  lamped w i t h  an  u l t r a v i o l e t  l amp.  A l t h o u g h  no c h i p  

s a m p l i n g  w a s  c a r r i e d  o u t  o n  o u t c r o p  e x p o s u r e s ,  r e p r e s e n t a t i v e  

s a m p l e s ,  c o m p o s i t e  g r a b  s a m p l e s  and " h i g h - g r a d e "  s a m p l e s  were 

t a k e n ,  t h e  l a s t  to  d e t e r m i n e  i f  o r e - g r a d e  t u n g s t e n  e x i s t s  e v e n  

l o c a l l y .  T h i r t y - t h r e e  ( 3 3 )  r o c k  s a m p l e s  were t a k e n  and s e n t  to 

Chemex L a b s ,  N o r t h  V a n c o u v e r ,  f o r  a n a l y s i s  o f  c o p p e r ,  molybdenum, 

z i n c ,  t u n g s t e n  and g o l d .  R e s u l t s  and a n a l y t i c a l  p r o c e d u r e s  a r e  

g i v e n  i n  A p p e n d i c e s  I1 a n d  I V ,  r e s p e c t i v e l y .  



3 .2  S t r e a m  S e d i m e n t  a n d  Heavy M i n e r a l  G e o c h e m i s t r y  

B e c a u s e  o f  t h e  e r r a t i c ,  m e c h a n i c a l - d i s p e r s i v e  n a t u r e  o f  

t u n g s t e n  i n  s t r e a m s ,  h e a v y  m i n e r a l  c o n c e n t r a t e s  were t a k e n  a t  a l l  

stream j u n c t i o n s  and  a t  o t h e r  i n t e r v a l s  a l o n g  t r i b u t a r i e s  o f  

G i l l a n d e r s  C r e e k ,  t h e  o b j e c t i v e  b e i n g  to o b t a i n  a more d i r e c t  

c o m p a r i s o n  o f  t u n g s t e n  ( s c h e e l i t e )  c o n t e n t  o f  d r a i n a g e s  c o m p a r e d  

w i t h  t h e  d r a i n a g e  f r o m  t h e  "PA s h o w i n g " .  S t r e a m  s e d i m e n t s  were 

t a k e n  a t  a l l  h e a v y  m i n e r a l  s i tes and a t  o t h e r  l o c a l i t i e s  w h e r e  

p r e v i o u s  s a m p l i n g  d e n s i t y  was c o n s i d e r e d  i n s u f f i c i e n t  . I n  t o t a l ,  

20 s t r e a m  s e d i m e n t  a n d  1 2  h e a v y  m i n e r a l  c o n c e n t r a t e s  were t a k e n  

a n d  s e n t  f o r  a n a l y s i s ;  t h e  f o r m e r  to  Chemex L a b s ,  N o r t h  V a n c o u v e r ,  

f o r  a n a l y s i s  o f  c o p p e r ,  molybdenum, z i n c ,  t u n g s t e n  and g o l d ;  t h e  

l a t t e r  t o  Bondar -Clegg  L a b s ,  O t t a w a ,  f o r  a n a l y s i s  o f  c o p p e r ,  

molybdenum,  l e a d ,  z i n c ,  s i l v e r ,  g o l d  and t u n g s t e n .  

F i e l d  and a n a l y t i c a l  p r o c e d u r e s  are g i v e n  i n  Append ix  V 

and  a n a l y t i c a l  r e s u l t s  i n  A p p e n d i c i e s  I11 a n d  I V .  

3 . 3  T a b l e  o f  Work P e r f o r m e d  

Type o f  Work Man Days N o .  o f  A n a l y s e s  
S a m p l e s  Cu Mo Pb Zn - Au W T o t a l  -- - - A9 - - - 

G e o l o g i c a l  mapp ing  
a n d  s a m p l i n g  1 2  

G e o c h e m i s t r y  
i )  Rock 3  3 3 3  3 3  3 3  3 3  3 3  1 6 5  
i i )  Heavy M i n e r a l  1 2  12  12  1 2  12  12  1 2  1 2  8 4  
i i i )  S e d i m e n t  20 20 20 20 20 20 100 

I l e l i c o p t e r :  7 .3  h r s  ( B e l l  206-B J e t  R a n g e r )  



3.4 Names and  A d d r e s s e s  o f  P e r s o n n e l  

R.M. Kuehnbaum P r o j e c t  S u p e r v i s o r  C a n a d i a n  O c c i d e n t a l  
P e t r o l e u m  L t d .  
M i n e r a l s  D i v i s i o n  
180  A t t w e l l  D r i v e  
4 t h  F l o o r  
R e x d a l e ,  O n t a r i o  
M9W 6A9 

A.W. Murdy P r o j e c t  G e o l o g i s t  

J u l y  20-26,  1 9 8 3  

a d d r e s s  a s  a b o v e  

J u l y  20-26,  1 9 8 3  

4 .  - GEOLOGY 

4 . 1  G e n e r a l  G e o l o g y  

B e c a u s e  it was n o t  t h e  i n t e n t  o f  t h e  p r e s e n t  s u r v e y  to 

s y s t e m a t i c a l l y  r emap  t h e  p r o p e r t y ,  t h e  d i s c u s s i o n  o f  g e n e r a l  

g e o l o g y  is s y n t h e s i z e d  f rom p r e v i o u s  r e p o r t s  b y  CanadianOxy ( e .g . 
M a c d o n a l d ,  1 9 7 5 a )  and  Union  C a r b i d e .  

The a r e a  was o r i g i n a l l y  mapped b y  B o s t o c k  o f  t h e  G.S.C. 

The p r o p e r t y  is shown to  b e  u n d e r l a i n  b y  T r i a s s i c  or  o l d e r  r o c k s  

o f  t h e  Old  Tom and Shoemaker  F o r m a t i o n s .  The Old Tom is d e s c r i b e d  

as b e i n g  composed o f  g r e e n s t o n e ,  b a s a l t  f l o w s ,  s i l l s ,  b o s s e s  and 

some d i o r i t e ,  w h i l e  t h e  Shoemaker  is d e s c r i b e d  a s  c h e r t ,  some t u f f  

and g r e e n s t o n e .  The t w o  f o r m a t i o n s  were n o t  d i v i d e d  by Flacdonald  

( 1 9 7 5 a )  b e c a u s e  o f  c o m p l e x i t i e s  o f  t r a n s i t i o n s  and s t r u c t u r e .  

Four  b a s i c  s t r a t i g r a p h i c  s u b d i v i s i o n s  a r e  p r e s e n t  on  t h e  

p r o p e r t y .  T h e s e  i n c l u d e :  

1. a  g e n e r a l l y  h o r n f e l s e d ,  m a s s i v e ,  f i n e - g r a i n e d ,  v a r i a b l y  

c o l o u r e d  c h e r t .  

2. A r g i l l i t e  ( 2 a )  i n t e r l a m i n a t e d  w i t h  c h e r t ,  g e n e r a l l y  h o r n f e l s e d ,  

l o c a l l y  c o n t a i n i n g  some p y r i t e  or p y r r h o t i t e .  I n c l u d e s  some 

s a n d s t o n e  ( 2 b )  and  c o n g l o m e r a t e  ( 2 c ) .  

3 .  M a f i c  m e t a v o l c a n i c  f l o w  ( 3 a )  and p y r o c l a s t i c  ( 3 b )  r o c k s .  
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4. C a l c a r e o u s  m e t a s e d i m e n t a r y  r o c k s  i n c l u d i n g ,  r e c r y s t a l l i z e d  

l i m e s t o n e ,  i m p u r e  l i m e s t o n e  ( 4 b )  and s k a r n  ( 4 a ) .  The s k a r n  w a s  

i n t e r p r e t e d  b y  Macdonald ( 1 9 7 5 a )  t o  be t h e  r e s u l t  o f  metasomatism 

o f  t h e  l i m e s t o n e .  

A b r e c c i a  ( 5 )  composed o f  f r a g m e n t s  o f  c h e r t  and '  f e l s i c  

i n t r u s i v e  r o c k s  i n  a n  a r g i l l i t e  m a t r i x .  T h i s  was i n t e r p r e t e d  t o  

h a v e  a t e c t o n i c  o r i g i n ,  a l t h o u g h  l i t t l e  e v i d e n c e  e x i s t s .  

A ser ies  o f  a c i d i c  i n t e r m e d i a t e  d y k e s  ( 6 )  , b o t h  p r e -  and 

p o s t - t e c t o n i c ,  o c c u r  o v e r  t h e  p r o p e r t y .  T h e s e  are p r e s u m a b l y  

r e l a t e d  to  a  d e e p e r - s e a t e d  i n t r u s i o n  u n d e r l y i n g  t h e  G I L  C l a i m s .  

The s t r u c t u r a l  g e o l o g y  o f  t h e  p r o p e r t y  is somewhat 

d i f f i c u l t  to  i n t e r p r e t .  Flacdonald ( 1 9 7 5 a )  h a s  a r g u e d  t h a t  t h e  

o r i g i n a l  c o m p o s i t i o n a l  l a y e r i n g  o f  t h e  m e t a - s e d i m e n t s  h a s  b e e n  

r e - a l i g n e d  p a r a l l e l  to  t h e  p r e d o m i n a n t  f o l i a t i o n .  D u r i n g  t h e  

p r e s e n t  s t u d y ,  h o w e v e r ,  g r a i n  si z e  b a n d i n g  i n  q u a r t z i t e s  and 

c h e r t ,  c e r t a i n l y  a p r i m a r y  s e d i m e n t a r y  f e a t u r e ,  was o b s e r v e d  i n  

t w o  l o ca l i t i e s  t o  be p a r a l l e l  to t h e  p r i n c i p a l  c l e a v a g e .  The 

p a r a l l e l  d o m i n a n t  f o l d  p a t t e r n s  p r e v i o u s l y  i n t e r p r e t e d  were b a s e d  

p a r t l y  o n  t h e  t r a c i n g  o f  c a l c a r e o u s  h o r i z o n s  ( i  .e. s k a r n  u n i t s ) ,  

b u t  s i n c e  it is now f e l t  (see b e l o w )  t h a t  t h e  s k a r n s  a r e  a t  l e a s t  

i n  p a r t  t r a n s g r e s s i v e  i n  n a t u r e ,  t h e i r  d i s t r i b u t i o n  is o f  l i t t l e  

c o n c e r n  i n  a s t r u c t u r a l  i n t e r p r e t a t i o n .  

The p e r v a s i v e  metamorphism o n  t h e  p r o p e r t y  is u p p e r  

g r e e n s c h i s t  - lower a m p i b o l i t e  f a c i e s .  S u p e r i m p o s e d  upon t h i s  is a 

l a t e r  t h e r m a l  a u r e o l e ,  w i t h  a  minimum v e r t i c a l  t h i c k n e s s  o f  790  m 

( 2 , 6 0 0  f t )  . The h o r n f e l s  is n o t  r e a d i l y  d i s c e r n a b l e  i n  t h e  f i e l d ,  

b u t  p e t r o g r a p h i c  s t u d i e s  h a v e  c o n f i r m e d  i t s  p r e s e n c e  ( M a c d o n a l d ,  

1 9 7 5 a ) .  

M i n e r a l i z a t i o n  on t h e  p r o p e r t y  c o n s i s t s  o f  t w o  

e c o n o m i c a l l y  i n t e r e s t i n g  t y p e s :  s k a r n  and q u a r t z  v e i n s .  The 



s k a r n s  a re  d i s c u s s e d  be low.  Diamond d r i l l i n g  was done  to  test  t h e  

c a u s e  o f  t h e  l a r g e  copper-molybdenum- t u n g s t e n  s o i l  anomaly  n o r t h  

o f  G i l l a n d e r s  C r e e k  and to trace s k a r n  u n i t s .  Q u a r t z - p y r i t e  v e i n s  

and  p o o r l y  m i n e r a l i z e d  s k a r n  l e n s e s  c o n t a i n  v e r y  l i t t l e  s c h e e l i t e ,  

a n d  m o l y b d e n i t e  o c c u r s  on d r y  f r a c t u r e s  ( see  Macdona ld ,  1 9 7 5  a ,  

b ,  1 9 7 7 ;  S a r a c o g l u  a n d  M a c d o n a l d ,  1 9 7 8 ) .  T h e r e  is l o c a l  e v i d e n c e  

o f  a  " p o r p h y r y  s t o c k w o r k "  o f  q u a r t z  v e i n l e t s .  The q u a r t z  v e i n s  

are o f  a t  l e a s t  t w o  a g e s :  a  d e f o r m e d  and b r e c c i a t e d  p r e - " t e c t o n i c  

b r e c c i a "  s e t  and a  more w i d e l y  o c c u r r i n g  p o s t - " t e c t o n i c  b r e c c i a "  

s e t .  M o l y b d e n i t e  a l s o  o c c u r s  i n  f e l s i c  d y k e s .  

T a b l e  1 

T a b l e  o f  F o r m a t i o n s  -- 
( m o d i f i e d  a f  t e r  M a c d o n a l d ,  1 9 7 5 a )  

I n t r u s i v e  Rocks  

6 f  m i c r o d  i o r i t e  
6 e  f e l s i t e  
6 c  f e l d s p a r  p o r p h y r y  
6 b  q u a r t z - f e l d s p a r  p o r p h y r y  - s t a g e  I a n d  I1 
6 a  q u a r t z  p o r p h y r y  

B r e c c i a  

5 t e c t o n i c  b r e c c i a  

Metasomatic Rocks  

4a ca lc - s i l i ca t e  s k a r n  

M e t a v o l c a n i c  Rocks  

3 b  g r e e n s t o n e  p y r o c l a s t i c  r o c k s  
3 a  g r e e n s t o n e  f l o w  r o c k s  

M e t a s e d i m e n t a r v  R o c k s  

4b l i m e s t o n e  and i m p u r e  c a l c a r e o u s  r o c k s  
2c c o n g l o m e r a t e  
2h s a n d s t o n e  
2a a r g i l l i t e  
1 c h e r t  



4 . 2  S k a r n  M i n e r a l i z a t i o n  a n d  G e o c h e m i s t r y  

The m a j o r  i n t e r e s t  o f  t h e  p r e s e n t  s t u d y  was s k a r n  

m i n e r a l i z a t i o n  o t h e r  t h a n  t h e  area o f  t h e  "PA s h o w i n g " .  An 

a t t e m p t  was made to  locate a l l  s k a r n  o c c u r r e n c e s  shown b y  

Flacdonald  ( 1 9 7 5 a ) ;  s e v e r a l  c o u l d  n o t  b e  f o u n d ,  w h i l e  s e v e r a l  new 

e x p o s u r e s  were l o c a t e d .  The f o l l o w i n g  is a d e s c r i p t i o n  o f  e a c h  

locale .  

L36E/20N-22N 

T h i s  l a r g e  e x p o s u r e  o f  s k a r n  o c c u r s  on t h e  w a l l s  o f  a 

t a l u s  c h u t e .  A w e s t - f a c i n g  v i e w  o f  t h e  g e o l o g i c a l  r e l a t i o n s h i p s  

a n d  q e o c h e m i s t r y  a re  shown on F i g u r e  3. 

A t  t h i s  l o c a l e ,  t h e  major c o n t a c t s  d i p  g e n t l y  n o r t h w a r d  

i n t o  t h e  s l o p e .  The s k a r n  is a c t u a l l y  a  n o d u l a r  m i x t u r e  o f  

g a r n e t - q u a r t z - e p i d o t e -  ( c a l c i t e )  s k a r n  and b l a c k  a r g  ill i t e .  The 

s k a r n  i n  i n  i r r e g u l a r  l e n s e s ,  v a r y i n g  b e t w e e n  20 and  8 0 %  o f  t h e  

r o c k  ( a v e r a g e ,  6 0 % ) .  The c a l c - s i l i c a t e  m i n e r a l s  a r e  somewhat 

zoned  a r o u n d  t h e  m e t a - a r g i l l i t e  m a r g i n s .  The e x p o s e d  s k a r n  is a t  

l e a s t  1 3  metres ( 4 3  f e e t )  t h i c k  i n  t w o  b o d i e s  s e p a r a t e d  b y  a b o u t  4 

metres ( 1 3  f e e t )  o f  m e t a - a r g i l l i t e .  

Abundan t  o u t c r o p  and t a l u s  m a t e r i a l  was examined  w i t h  a n  

u l t r a v i o l e t  l amp.  V i s u a l  e s t i m a t e s  a r e  g e n e r a l l y  trace to  < 0 . 1 %  

W03 a s  f i n e -  t o  med iurn-gra ined d i s s e m i n a t e d  b l u e  to  

y e l l o w i s h - w h i t e  f l u o r e s c i n g  s c h e e l i t e .  T h e s e  r e s u l t s  a r e  

c o n f i r m e d  b y  a n a l y t i c a l  d a t a  (20-420 ppm W ) .  One f l o a t  f r a g m e n t  

( l l , O I O R f )  was  e s t i m a t e d  to c o n t a i n  0 .9% W03; i t s  t u n g s t e n  
I 

c o n t e n t  o f  4 2 0  ppm W is e x c e s s i v e l y  l o w  and t h e r e  may b e  a n o t h e r  

f l u o r e s c e n t  m i n e r a l  ( d i o p s i d e ? )  o c c u r r i n g  l o c a l l y .  

200 f t  ( 6 0  m) W o f  L36E/20S - - ---..--- 
T h i s  z o n e  o f  mixed s k a r n  ( 4 5 % )  and a r g i l l i t e  ( 5 5 % )  is 

a b o u t  4 .5  - 6 metres (15-20  f t )  t h i c k  ( a c r o s s  b e d d i n c j / c l e a v a q e ) ,  
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bounded a b o v e  and below b y  a r g i l l i t e  w i t h  e p i d o t e  v e i n l e t s .  The 

s k a r n  is composed o f  e p i d o t e ,  g a r n e t ,  q u a r t z  and local  ca lc i t e ,  

w i t h  local  t r a c e s  o f  s c h e e l i t e .  Sample  1 1 , 0 3 6 R  is a composite 

g r a b / c h i p  s a m p l e ,  and c o n t a i n s  60 ppm W .  

T h i s  s k a r n  e x p o s u r e  is i n  a  small o u t c r o p  o f  a r g i l l i t e .  

The zone  ( 5 0 %  a r g i l l i t e ,  5 0 %  epidote-garne t -ca lc i te -quar tz  s k a r n )  , 
is a p p a r e n t l y  a b o u t  1 . 8  metres ( 6  f t )  t h i c k .  I t  is n o t  t r a c e a b l e  

l a t e r a l l y .  The s k a r n  c o n t a i n s  trace d i s s e m i n a t e d  p y r i t e ,  

s c h e e l i t e  and p o w e l l i t e .  Sample  l l , O l 2 R ,  a t y p i c a l  s p e c i m e n ,  

c o n t a i n s  9 5  ppm W .  Sample  11 ,013R,  a  c o m p o s i t e  c h i p  s a m p l e ,  

c o n t a i n s  8 ppm W .  C o n t e n t s  o f  molybdenum, c o p p e r ,  z i n c  and g o l d  

a r e  a l l  v e r y  low. 

Sample  1 1 , 0 1 l R ,  a  g r a b  f rom a n  o u t c r o p  a b o u t  1 8  metres 

( 6 0  f e e t )  to  t h e  s o u t h ,  is o f  a g a r n e t i f e r o u s ,  c a l c - s i l i ca t e  

h o r n f e l s  w i t h  t r a c e  d i s s e m i n a t e d  p y r i t e .  I t  c o n t a i n s  210 ppm W. 

L36E/15N 

T h i s  e x p o s u r e  is a n  e x c e l l e n t  i n d i c a t i o n  t h a t  a t  l e a s t  

some s k a r n  b o d i e s  a r e  n o t  t h e  r e s u l t  o f  t h e  metasomatism o f  

c a r b o n a t e  h o r i z o n s .  The s k a r n ,  an  ep idote-garne t -quar tz -ca lc i te  

r o c k  w i t h  " g h o s t "  r e m n a n t s  o f  m e t a - a r g i l l i t e ,  o c c u r s  i n  a s t e e p l y  

d i p p i n g ,  1 . 8  metre ( 6  f o o t . )  body on  t h e  e d g e  o f  an  o u t c r o p  o f  

~ n e t a - a r g i l l i t e  and c h e r t .  The b e d d i n g  o f  t h e  a r g i l l i t e  a p p e a r s  to  

d i p  g e n t l y  i n t o  t h e  s l o p e  ( e a s t )  . The c o n t a c t  b e t w e e n  t h e  s k a r n  

z o n e  and t h e  a r g i l l i t e  is s h a r p ,  b u t  e p i d o t i c  f r a c t u r e s  o c c u r  
I 

w i t h i n  t h e  a r g i l l i t e .  T h i s  a l t e r a t i o n  zone  c a n  be t r a c e d  f o r  a t  

l e a s t  60 metres ( 2 0 0  f e e t )  to  t h e  n o r t h w e s t ,  where  a  s m a l l  

s u b v e r t i c a l  1 . 8  m x 1 . 2  m ( 6  f t  x 4 f t )  s k a r n  zone  is e x p o s e d .  

O t h e r  s k a r n  b o d i e s  p r o b a b l y  s u b c r o p  i n  t h e  a r e a  s i n c e  t a l u s  

f r a g m e n t s  o c c u r  i n  c l u s t e r s .  I n  o n e  t a l u s  a r e a  ( 1 1 , 0 3 3 R f )  

b l o c k s  c l e a r l y  show t h e  p r o g r e s s i v e  a l t e r a t i o n  o f  m e t a - a r g i l l i t e  
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t h r o u g h  a n  e p i d o t e - q u a r t z  r o c k  w i t h  r e l i c t  b a n d i n g  to  a more 

m a s s i v e  s k a r n .  

T r a c e s  o f  s c h e e l i t e  a r e  p r e s e n t  i n  v i r t u a l l y  a l l  r o c k  

f r a g m e n t s  l amped .  Sample  11 ,034R is a c o m p o s i t e  g r a b  o f  t h e  m a i n  

s k a r n  o u t c r o p ,  i t  c o n t a i n s  420 pprn W. A s a m p l e  o f  t h e  1.8 m x 1 . 2  

m s k a r n  zone  c o n t a i n s  1 5 0  pprn W ( 1 1 , 0 3 5 R ) ,  and a  f r a g m e n t  o f  t a l u s  

f l o a t  ( 1 1 , 0 3 3 R f )  c o n t a i n s  420 ppm W. The s a m p l e s  c o n t a i n  38-168 

pprn C u ,  17-97 pprn Mo, 64-105 pprn Zn a n d  5-10 p p b  Au. 

L40E/9N 

A s m a l l  zone  o f  t a l u s  f r a g m e n t s  i n d i c a t e s  s u b c r o p p i n g  

s k a r n .  The m a t e r i a l  is g a r n e t - e p i d o t e - q u a r t z -  ( c a l c i t e )  s k a r n  w i t h  

o v e r a l l  t r a c e s  to  ( 0 . 1 %  s c h e e l i t e .  A g r a b  s a m p l e  ( 1 1 , 0 3 2 R f )  

c o n t a i n s  1 9  pprn Cu,  57 pprn Mo, 5 2  pprn Zn,  5 2 5  pprn W a n d  5  p p b  Au. 

L48E/8N 

T h i s  is a 6 m ( 2 0  f t )  x 1 . 5  m ( 5  f t )  o u t c r o p  o f  

g e n e r a l l y  c a l c a r e o u s  c h e r t y  a r g i l l i t e  h o r n f e l s  c o n t a i n i n g  e p i d o t e ,  

m i n o r  e p i d o t e + d i o p s i d e ,  and l e n s e s  and b a n d s  o f  

e p i d o t e - d  i o p s i d e  ( ? )  - q u a r t z - g a r n e t  m a t e r i a l .  The l e n s e s  a r e  m o s t l y  

2 . 5  c m  x 5-8 c m ,  and  b a n d s  2-3 mm i n  t h i c k n e s s .  E p i d o t e  a l so  

o c c u r r s  a s  f r a c t u r e  c o a t i n g s  i n  t h e  h o r n f e l s .  The r o c k s  c o n t a i n  

t race ( o v e r a l l )  f i n e -  t o  medium-gra ined s c h e e l i t e  and trace 

c h a l c o p y r i t e  . 
S a m p l e s  t a k e n  f rom t h i s  zone  (11029R to  11031R)  c o n t a i n  

27-190 pprn C u ,  4 -11  pprn Mo, 80-119 pprn Zn,  140-375 pprn W ,  a n d  5-10 

p p b  Au. 

L16E/23S 

The s k a r n  zone  shown by Macdonald  ( 1 9 7 5 a )  a t  t h i s  

l o c a l i t y  a p p e a r s  t o  be m e r e l y  an  incipient ~netasornatism o f  

a r g  i l l i t e .  The a r g  i l l i t e  b e a r s  c a l c - s i l i c a t e  m i n e r a l s  ( e p i d o t e  + 
g a r n e t  + q u a r t z )  i n  f r a c t u r e s .  A s a m p l e  o f  t h i s  material  
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( 1 1 , 0 2 0 R )  c o n t a i n s  22 ppm Cu, 2 3  pprn Mo,  1 0 0  pprn Zn ,  9  pprn W and 

<5 p p b  Au. 

L16E/8-9s 

T h i s  l a r g e  o u t c r o p  is p r i n c i p a l l y  composed o f  s l i g h t l y  

c a l c a r e o u s  c h e r t  or ca lc -s i l i ca te  h o r n f e l s  and  a r g i l l i t e  i i t h  v e r y  

m i n o r  e p i d o t e  on  f r a c t u r e  s u r f a c e s .  L o c a l l y ,  p a t c h e s  o f  

f  i n e - g r a i n e d ,  l i m o n i t e - s t a i n e d  g a r n e t  o c c u r .  The a r g i l l i t e  

a p p e a r s  to  h a v e  b e e n  m e t a s o m a t i z e d  to  t h e  c a l c - s i l i c a t e  b e a r i n g  

r o c k .  Two s k a r n  z o n e s  are p r e s e n t .  One is a p p r o x i m a t e l y  30 c m  (1 

f t )  t h i c k  and  is composed o f  e p i d o t e ,  g a r n e t  and q u a r t z ;  i t  

c o n t a i n s  ( 0 . 1 %  d i s s e m i n a t e d  s c h e e l i t e  and <1% d i s s e m i n a t e d  p y r i t e .  

The  o t h e r  s k a r n  zone  is a 30-45 c m  t h i c k  v e r t i c a l  b o d y  o f  m a s s i v e  

d  iopside-garnet-epidote-calci te-quar tz  s k a r n  w i t h  m i n o r  ( <1% ) 

d i s s e m i n a t e d  p y r i t e  and t r a c e  ( < 0 . 1 % )  s c h e e l i t e .  

Grab and  c o m p o s i t e  g r a b  s a m p l e s  c o n t a i n  14-78 ppm Cu,  

12-150 pprn Mo, 54-180 pprn Zn, 15-210 pprn W and a maximum of  5  ppb  

Au . 
The  "PA" Showing 

A few s a m p l e s  were c o l l e c t e d  i n  t h e  area o f  t h e  " P A  

s h o w i n g "  d r i l l e d  b y  CanadianOxy a n d  Union C a r b i d e .  The s t y l e  o f  

s k a r n  m i n e r a l i z a t i o n  a p p e a r s  to  be  s i m i l a r  to t h a t  e l s e w h e r e  on 

t h e  p r o p e r t y .  

On t h e  d r i l l  pad clfi s i t e  6-77,  a n  o u t c r o p  o f  b l a c k  

c h l o r i t i c  m e t a - a r g i l l i t e  c o n t a i n s  l o c a l  t r a n s g r e s s i v e  e p i d o t i c  

v e i n l e t s  and  s t r i n g e r s ,  and l o c a l  g a r n e t  p o d s .  S c h e e l i t e  (maximum 
I 

< 0 . 1 % )  is rare i n  hand s p e c i m e n .  A s a m p l e  ( 1 1 , 0 5 5 R )  c o n t a i n s  820 

pprn Cu,  1 0  pprn MO, 99 pprn Zn,  4 0  pprn W and 5  p p b  Au. 

B e l o w  6-77,  i n  t h e  a r e a  d r i l l e d  b y  Union  C a r b i d e ,  c h e r t  

w i t h  m i n o r  e p i d o t e  p o d s  and m a s s i v e  g a r n e t - a c t i n o l i t e  s k a r n  i n  

c h e r t  w i t h  e p i d o t e  v e i n s  were sampled  ( 1 1 , 0 5 6  a n d  11 ,057R)  . T h e s e  



g r a b  s p e c i m e n s  c o n t a i n  7 0 0  and  35 pprn Cu,  8  a n d  22 pprn Mo, 8 4  and  

9 8  pprn Zn, a n d  28 pprn W and  < 5  p p b  Au. I n  g r o s s  f o r m ,  t h e  

l i t h o l o g i e s  and c h a r a c t e r i s t i c s  o f  t h e s e  r o c k s  are s imi lar  to 

o t h e r  o c c u r r e n c e s  d e s c r i b e d  a b o v e .  I t  is i n t e r e s t i n g  t h a t  Union 

C a r b i d e  f e l t  t h e s e  s k a r n s  to  be  " p i p e - l i k e "  ( i . e .  t r a n s g r e s s i v e ? )  

i n  n a t u r e .  

A 0 . 6  metre r o t t e d  g r a n i t i c  d y k e  c o n t a i n i n g  a b o u t  1% 

m o l y b d e n i  te  c u t s  a  l i m e y  c h e r t / c a l c - s i l  i c a t e  h o r n f e l s .  A g r a b  

s a m p l e  ( 1 1 , 0 5 8 R )  c o n t a i n s  > l o 0 0  ppm Mo. T h i s  d y k e  b e l o n g s  to t h e  

set  o f  d y k e s  d e s c r i b e d  by Macdonald  ( 1 9 7 5 a ) .  

O t h e r  O c c u r r e n c e s  

The f o l l o w i n g  l o c a t i o n s  o f  s k a r n  o c c u r r e n c e s  mapped b y  

Macdonald  ( 1 9 7 5 a )  were n o t  v i s i t e d  d u r i n g  t h e  p r e s e n t  p r o g r a m ;  

t h e i r  s t a t u s  is t h u s  u n c e r t a i n :  

S k a r n  l o c a t i o n s  p r e v i o u s l y  mapped a t  L56E/13N a n d  west o f  L48E/22N 

were i n v e s t i g a t e d ,  b u t  n o  s k a r n  f o u n d .  I t  is s u s p e c t e d  t h a t  o t h e r  

r o c k s ,  e s p e c i a l l y  r u s t y - w e a t h e r i n g  c h e r t s ,  were e r r o n e o u s l y  mapped 

a s  s k a r n .  

5. GEOCIIEMISTRY 

5 . 1  S t r e a m  S e d i m e n t  G e o c h e m i s t r y  

F o r  t h e  20 stream s e d i m e n t  s a m p l e s  t a k e n  d u r i n g  t h e  

p r e s e n t  s u r v e y ,  t h e  f o l l o w i n g  r a n g e  o f  v a l u e s  was o b t a i n e d  ( P l a n s  

1 a n d  2 ) .  

C U  49-115 ppm 
Mo 2- 4 2  ppm 
Zn 83-186 ppm 
LJ 1-100  ppm 
Au (5- 80 p p b  
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From t h e  p r e s e n t  and p r e v i o u s  s u r v e y s ,  t h e  maximum 

v a l u e s  a re :  

Cu 333  ppm 
Mo 1 6 1  ppm 
Zn 186  ppm ( p r e s e n t  s u r v e y  o n l y )  
W > 5 0 0  ppm 
Au 80 p p b  ( p r e s e n t  s u r v e y  o n l y )  

I n  g e n e r a l ,  t h e  h i g h e s t  c o n t e n t s  o f  c o p p e r ,  molybdenum 

a n d  t u n g s t e n  are f rom t h e  main  ( s o u t h e r n )  b r a n c h  o f  G i l l a n d e r s  

C r e e k  ( u p  t o  330 pprn C u ,  1 6 1  pprn N o  and > 5 0 0  pprn TI). The 

m i n e r a l i z a t i o n  o f  t h e  " P A  showing"  a p p e a r s  to be t h e  p r i m a r y  

s o u r c e  o f  m e t a l s  ( s e e  Heavy M i n e r a l  G e o c h e m i s t r y ,  b e l o w ) .  

S i g n i f i c a n t  c o n t e n t s  are p r e s e n t ,  h o w e v e r ,  i n  t h e  small b r a n c h ,  

t r i b u t a r y ,  c r o s s i n g  t h e  LG-3 C l a i m ,  o f  t h e  n o r t h e r n  b r a n c h  o f  

G i l l a n d e r s  C r e e k  ( u p  to 333 pprn Cu,  4 5  pprn Mo and 7 0  pprn W ) .  

T h e s e  a r e  p a r t i a l l y  e x p l a i n e d  b y  t h e  c o p p e r - m o l y b d e n u m - t u n g s t e n  

s o i l  a n o m a l y  n o r t h  o f  t h a t  t r i b u t a r y  ( o n  EL-1) , b u t  no s i g n i f i c a n t  

m i n e r a l i z a t i o n  h a s  b e e n  f o u n d  i n  t h i s  area. 

High  g o l d  c o n t e n t s  ( > 2 0  p p b  Au) o c c u r  i n  t h r e e  s a m p l e s  

f rom t h e  n o r t h e r n  b r a n c h  o f  G i l l a n d e r s  C r e e k  ( 2 5 ,  25 a n d  50 p p b  

A u ) .  T h e s e  a re  u n e x p l a i n e d  and d o  n o t  c o r r e s p o n d  to  o t h e r  

m e t a l s .  

T h e r e  is l i t t l e  v a r i a t i o n  i n  z i n c  c o n t e n t s  o f  stream 

s e d i m e n t s  on t h e  p r o p e r t y .  

5 .2  Heavy M i n e r a l  G e o c h e m i s t r y  

F o r  t h e  1 2  h e a v y  m i n e r a l  c o n c e n t r a t e s  t a k e n ,  t h e  

f o l l o w i n g  r a n g e  o f  v a l u e s  w a s  r e t u r n e d .  

C U  62- 261 ppm 
Pb 5- 30 ppm 
Zn 56- 240 ppm 
P.10 5- 1 2 1  ppm 
A u  <5- 1 6 5  ppb  
W 85-1300 ppm 



T h e s e  r e s u l t s  i n d i c a t e  t h a t  t h e  p r i m a r y  mode o f  

d i s p e r s i o n  o f  c o p p e r  and  z i n c  is h y d r o m o r p h i c ,  b u t  t h a t  o f  

molybdenum and t u n g s t e n  is m e c h a n i c a l .  A t  l eas t  a p a r t  o f  t h e  

molybdenum i n  t h e  h e a v y  m i n e r a l  f r a c t i o n  is p r o b a b l y  c o n t a i n e d  i n  

t h e  s c h e e l i t e ,  s i n c e  b o t h  m o l y b d o s c h e e l i t e  and p o w e l l i t e  d c c u r  i n  

s k a r n s .  Abundant  s c h e e l i t e  w a s  n o t e d  i n  s e v e r a l  panned  

c o n c e n t r a t e s .  

The t h r e e  s a m p l e s  t a k e n  b e l o w  t h e  "PA s h o w i n g "  i n  

G i l l a n d e r s  C r e e k  c o n t a i n  500-1300 ppm W ,  0 .7  t o  1.1 ppm Ag and up 

t o  100 ppb  Au. I m m e d i a t e l y  a b o v e  t h e  "PA s h o w i n g " ,  t h e  c o n t e n t s  

are much l e s s  ( 8 5  ppm W ,  4 5  p p b  Au a n d  0 .4  ppm Ag) . The t u n g s t e n  

c o n t e n t s  d e c r e a s e  d o w n s t r e a m ,  s u g g e s t i n g  t h a t  t h e  "PA" 

m i n e r a l i z a t i o n  is  t h e  m a j o r  s o u r c e  o f  m e t a l s .  

O t h e r  s i g n i f i c a n t  t u n g s t e n  c o n t e n t s  o c c u r  o n l y  i n  t h e  

n o r t h  b r a n c h  o f  G i l l a n d e r s  C r e e k  ( 1 1 , 0 2 7  HM) j u s t  a b o v e  t h e  m a i n  

j u n c t i o n .  T h i s  may be d u e  to t u n g s t e n  e n r i c h m e n t  i n  t i l l s  i n  t h e  

stream bed d u e  t o  g l a c i a l  movement down G i l l a n d e r s  C r e e k .  

Gold  is a l so  e n r i c h e d  i n  two s a m p l e s  on t h e  n o r t h  b r a n c h  

o f  G i l l a n d e r s  C r e e k  ( 1 2 0  a n d  1 6 5  p p b  Au; 11017  HM a n d  11038  H M ) .  

A l t h o u g h  t h e  c o n t e n t s  are l o w  ( i  .e.  < 1 , 0 0 0  ppb  Au) it  is 

i n t e r e s t i n g  t h a t  t h e s e  v a l u e s  are s i t u a t e d  d o w n s t r e a m  from t h e  

p r i n c i p a l  g o l d - i n - s e d i m e n t  v a l u e s  on t h e  p r o p e r t y .  N o  e x p l a n a t i o n  

is o f f e r e d .  

The h e a v y  m i n e r a l  s a m p l i n g  a g r e e s  w i t h  t h e  c o n c l u s i o n  

t h a t  t h e  "PA m i n e r a l i z a t i o n "  is t h e  p r i n c i p l e  t u n g s t e n  

m i n e r a l i z a t i o n  on t h e  GIL p r o p e r t y .  

6 .  CONCLUSIONS 

The s k a r n s  on  t h e  G I L  Group a p p e a r  t o  be  a t  l ea s t  i n  

p a r t  t r a n s g r e s s i v e  i n  n a t u r e  and are  n o t  l i k e l y  t h e  p r o d u c t  o f  

m e t a s o m a t i c  a l t e r a t i o n  o f  c a r b o n a t e - r i c h  h o r i z o n s  ( l i m e s t o n e s ,  



d o l o m i t e s )  . M o r e o v e r ,  t h e y  are p r o b a b l y  i n  l a r g e  p a r t ,  p i p e - l i k e  

or  l e n s o i d a l  and  o f  l i m i t e d  l a t e r a l  d i m e n s i o n s ,  e x c e p t  p o s s i b l y  i n  

t h e  a r e a  o f  t h e  "PA s h o w i n g "  w h e r e  v a l u e s  o f  up to 0 . 6 5 %  W 0 3  

o v e r  1 6 . 5  f t  ( 4 . 9 5  m )  were i n t e r s e c t e d  b y  Union C a r b i d e  i n  1 9 7 3 .  

The g r e a t e s t  s u r f a c e  d i m e n s i o n s  o f  t h e  l e n s e  and s k a r n  a t  P A  are 

a p p r o x i m a t e l y  7 . 5  m x 4 5  1n. I t  h a s  b e e n  s u g g e s t e d  b y  Union 

C a r b i d e ,  however ,  t h a t  t h e  s k a r n  b o d i e s  are c o m p r e s s e d  and o c c u r  

w i t h i n  t h e  h i n g e s  o f  t i g h t  f o l d s  which  may s i g n i f i c a n t l y  i n c r e a s e  

t h e  d i m e n s i o n s  o f  t h e  b o d i e s .  The r e s u l t s  o f  t h e  p r e s e n t  s u r v e y  

i n d i c a t e  t h a t  t h e y  are i n d e e d  p i p e - l i k e  b u t  n o t  r e l a t e d  t o  

s t r u c t u r e .  A c a r e f u l  r e m a p p i n g  o f  t h e  "PA s h o w i n g "  a r e a  would be  

n e e d e d  to  c o n f i r m  t h i s  h y p o t h e s i s .  I f  t r u e ,  i n c l i n e d  r a t h e r  t h a n  

v e r t i c a l  d r i l l i n g  would be  n e c e s s a r y  to  i n t e r s e c t  s k a r n  a t  d e p t h .  

Many o f  t h e  Union C a r b i d e  d r i l l  p r o f i l e s ,  h o w e v e r ,  show t h a t  t h e  

s k a r n s  r o u g h l y  c o r r e s p o n d  to m o d e r a t e l y  i n c l i n e d  b e d d i n g  . 
The stream s e d i m e n t  and h e a v y  m i n e r a l  g e o c h e m i s t r y  

s t r o n g l y  s u g g e s t  t h a t  t h e  s k a r n  m i n e r a l i z a t i o n  o f  t h e  "PA s h o w i n g "  

is t h e  best on  t h e  p r o p e r t y ,  and a n y  f u r t h e r  e f f o r t s  s h o u l d  b e  

d i r e c t e d  t o w a r d s  t h a t  area and p o s s i b l y  t h e  area o f  t h e  

" s t o c k w o r k " / s o i l  a n o m a l y  n o r t h  o f  t h e  s h o w i n g .  

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

R.M. Kuehnbaum, N.Sc.,  F .G .A .C .  1 

T o r o n t o ,  O n t a r i o  

S e p t e m b e r ,  1 9 8 3  
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R. PI. Kuehnbaum g r a d u a t e d  f rom t h e  U n i v e r s i t y  
o f  T o r o n t o ,  T o r o n t o ,  O n t a r i o  w i t h  a  B a c h e l o r  o f  S c i e n c e  
i n  g e o l o g y  i n  1 9 7 1  a n d  o b t a i n e d  a  P l a s t e r  o f  S c i e n c e  
d e g r e e  f rom t h e  U n i v e r s i t y  o f  T o r o n t o  i n  1 9 7 3 .  

S i n c e  g r a d u a t i o n  h e  h a s  worked as  a m i n e r a l  
e x p l o r a t i o n  g e o l o g i s t  f o r  Union C a r b i d e  E x p l o r a t i o n  
C o r p o r a t i o n  u n t i l  F e b r u a r y  1 9 8 0 ,  c a r r y i n g  o u t  
a s s i g n m e n t s  i n  B r a z i l ,  P o r t u g a l  a n d  C a n a d a ,  and f o r  
C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L t d .  ( F e b r u a r y  ' 8 0  t o  
p r e s e n t ) .  

W h i l e  employed  w i t h  C a n a d i a n  O c c i d e n t a l  he  h a s  
c a r r i e d  o u t  and s u p e r v i s e d  m i n e r a l  e x p l o r a t i o n  p r o j e c t s  
i n  t h e  Yukon and B r i t i s h  C o l u m b i a .  

H e  is c u r r e n t l y  a member o f  t h e  C a n a d i a n  
I n s t i t u t e  o f  Pl in ing and M e t a l l u r g y  and t h e  G e o l o g i c a l  
A s s o c i a t i o n  o f  C a n a d a .  



S t a t e m e n t  o f  E x p e n d i t u r e s  

GIL C l a i m s ,  1 9 8 3  F i e l d  Work 

S a l a r i e s  a n d  b e n e f i t s  - R.M. Kuehnbaum 
5  d a y s  o f f i c e  + 6 a y s  @ $172.80+16 1 / 2 %  $ 2 , 2 1 5 . 5 8  

A. Murdy 
6  d a y s  f i e l d  @ $144.67+16 1 / 2 %  

G e o c h e m i s t r y :  

20 s e d i m e n t s  f o r  Cu,Mo,Zn,W,Au 
I t  I 8  I1 II II 

@ $13 .60=  $ 273.60 
33  r o c k s  f o r  @ $ 1 4 . 5 8 =  481.14 
1 2  h e a v i e s  f o r  Cu,Mo,Pb, Zn,Ag,Au, W @ $29.70= 356.40 $ 837.54 

Accommodation a n d  Meals, P e n t i c t o n  800.49 

A i r  Fare 946.00 

Car R e n t a l ,  P e n t i c t o n  163 .07  

H e l i c o p t e r ,  J e t  Range 206-B 
7 .4  h r s  @ $430.00 
F u e l  and  o i l  

TOTAL $ 9 , 5 5 3 . 9 2  
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ROCK DESCRIPTIONS 
G I L  - 1 9 8 3  

83-GL-11, OOORf T a l u s  s a m p l e  o f  " g r i t "  or m i c r o c o n g l o m e r a t e .  
1% d i s s e m i n a t e d ,  f  i n e - g r a i n e d  p y r r h o t i t e ,  < 0 . 1 %  
f  i n e - g r a i n e d ,  d i s s e m i n a t e d ,  b l u e - f  l u o r e s c i n g  
s c h e e l i t e .  

83-GL-11,001R 8 c m  l i m o n i t e - s t a i n e d  q u a r t z  v e i n  i n  c h e r t ,  
f e t i d  o d o u r  b u t  no  v i s i b l e  s u l p h i d e s .  

83-GL-11 , 002Rf T a l u s  s a m p l e  o f  g a r n e t - q u a r t  z - e p i d o t e -  
( c a l c i t e )  s k a r n ;  v a g u e  " b o u d i n s "  on l e n s e s  o f  
s k a r n  i n  b l a c k  m e t a - a r g  i l l i t e ?  V e r y  p a t c h y ,  
i r r e g u l a r ,  s m a l l  z o n e s  o f  material w i t h  up t o  
0 . 2 %  WO a s  b l u e - w h i t e  t o  y e l l o w - w h i t e  
f l u o r e s c i n g  s c h e e l i t e ,  b u t  o v e r a l l  < 0 . 1 %  W 0 3 .  

8  3-GL- 11, 003Rf AS a b o v e .  

Cu - Mo - Zn - w - (ppm)  Au ( p p b )  

215 2 3  111 48 5  

S a m p l e s  1 1 , 0 0 4 R  t o  1 1 , 0 1 0 R  f r o m  l a r g e  o u t c r o p  o f  s k a r n  and 
a r g i l l a c e o u s  m e t a s e d i m e n t a r y  r o c k s ,  n e a r  L36E, 
20N. 

83-GL-11,004R G r a b .  From zone o f  mixed g a r n e t - q u a r t z - e p i d o t e  
s k a r n  ( 6 0 % ,  v a r i e s  20-80%)  and a r g i l l i t e  a s  
n o d u l e s .  T r a c e  f i n e -  to  m e d i u m - g r a i n e d ,  
i r r e g u l a r l y  d i s s e m i n a t e d ,  b l u e -  t o  
whi t e - f  l u o r e s c i n g  s c h e e l i t e .  



83-GL-11 , 009Rf C o m p o s i t e  g r a b  s a m p l e  o f  " h i g h - g r a d e "  zone  i n  
t a l u s  f r a g m e n t s  a d j a c e n t  to o u t c r o p  
( 1 1 , 0 0 4 - 1 1 , 0 0 8 )  s k a r n .  < 0 . 1 %  W 0 3  as 
s c h e e l i t e .  

83-CL-11 , O 1 O K f  Grab  s a m p l e ,  as a b o v e .  

83-GL-11,011R G r a b .  Limey c h e r t / c a l c - s i l  i c a t e  h o r n f e l s .  
H i g h l y  f r i a b l e ,  m i n o r  p a l e  g a r n e t .  T r a c e  
d i s s e m i n a t e d  p y r i t e  ( r a r e )  . P i t t e d  w e a t h e r i n g  
s u r f a c e .  

8  3-GL- 11 ,012R Grab .  O u t c r o p  o f  2 metre t h i c k  zone  o f  mixed 
e p i d o t e - g a r n e t - c a l c i t e - q u a r t z  s k a r n  ( 5 0 % )  and  
a r g i l l i t e  ( 5 0 % ) .  T r a c e  d i s s e m i n a t e d  p y r i t e ,  
t r a c e  WO a s  b l  ue-f  l u o r e s c i n g  , d i s s e m i n a t e d  
s c h e e l i t s  and yellow-?? l u o r e s c i n g  p o w e l l  i t e .  

83-GL-11 , 013R C o m p o s i t e  c h i p .  O u t c r o p  o f  s k a r n .  Rare 
b l u e - f  l u o r e s c i n g  s c h e e l i t e .  B e l o w  z o n e  is  
a r g i l l i t e ;  a b o v e ,  > l o 0  f t  t h i c k n e s s  o f  
a r g i l l i t e ,  a r g i l l a c e o u s  c h e r t  and c h e r t .  

I 

S c h i s t o s i t y / c l e a v a g e  a t  170°/250NE.  
C o m p o s i t i o n a l  l a y e r i n g  p a r a l l e l  to c l e a v a g e  ( ? )  . 



83-GL-11,020R Grab .  O u t c r o p  o f  a r g i l l i t e ,  u p p e r  p a r t  o f  
o u t c r o p  c o n t a i n s  f r a c t u r e s  b o r d e r e d  b y  
c a l c - s i  l i c a t e  b e a r i n g -  ( e p i d o t e - q u a r t  z - g a r n e t )  
z o n e s .  

83-GL-11,021R Grab .  O u t c r o p  o f  s l i g h t l y  c a l c a r e o u s ,  l i g h t l y  
l i m o n i t e  s t a i n e d  c h e r t .  P a t c h e s  o f  
r e d d i s h - w e a t h e r i n g  , f i n e - g r a i n e d  q u a r t z  a n d / o r  
g a r n e t .  Minor  e p i d o t e  a l o n g  f r a c t u r e  s u r f a c e s .  
Remnant b a n d s  and z o n e s  o f  a r g i l l i t e .  R a r e ,  
m e d i u m - g r a i n e d ,  d i s s e m i n a t e d ,  b l u e - f  l u o r e s c i n g  
s c h e e l i t e .  Sample  is o f  r e l a t i v e l y  
s c h e e l i t e - r i c h  z o n e .  

83-GL-11 , 022R C o m p o s i t e  g r a b  o f  same zone  as a b o v e .  

83-GL-11,023R Narrow (maximum 30 c m )  e p i d o t e - g a r n e t - q u a r t z  
s k a r n  zone  w i t h  <1% d i s s e m i n a t e d  p y r i t e .  
Bounded o n  e i t h e r  s i d e  b y  e p i d o t e - b e a r i n g  
c a l c a r e o u s  c h e r t  and a r g i l l i t e  w i t h  e p i d o t e  on 
f r a c t u r e  s u r f a c e s .  ( 0 . 1 %  W 0 3 ,  as 
b l u e - f l u o r e s c i n g  s c h e e l i t e .  

83-GL-11 , 024R C o m p o s i t e  g r a b  o f  30-45 c m  m a s s i v e  
d  iopside-garnet-epidote-calci t e - q u a r t z  s k a r n  . 
A t  b a s e  o f  same o u t c r o p  a s  11 ,023R.  O r i e n t a t i o n  
is a p p r o x i m a t e l y  e a s t - w e s t  s t r i k i n g / v e r t i c a l .  
T r a c e  to < 0 . 1 %  WO as b l u e  to w h i t i s h - y e l l o w  
f l u o r e s c i n g  s c h e e ? i t e  . 

83-GL-11,025R Grab .  T y p i c a l  s k a r n  i n  zone  1 1 , 0 2 4 R .  1-28 
d i s s e m i n a t e d  p y r i t e ,  ( 0 . 1 %  s c h e e l i t e .  



- 28 - 
83-GL-11 , 026R G r a b .  L a r g e  o u t c r o p  13-14+20S,  w e s t  o f  L 8 E .  

2-5 cm i n t e r b e d d e d  a r g i l l i t e  and c h e r t .  M i n o r  
l i m o n i t i c  s t a i n  and  local  g r e e n i s h  c o l o u r a t i o n  
( d u e  to  e p i d o t e ? )  i n  c h e r t  l a m i n a e .  

83-GL-11 , 029R Grab.  G r e e n i s h  ( c h l o r i t i c )  c h e r t y  a r g i l l i t e  
w i t h  s t r e a k s  o f  e p i d o t e .  < 0 . 1 %  s c h e e l i t e  on  
e p i d o t i c  f r a c t u r e  s u r f a c e .  T y p i c a l  s a m p l e  f rom 
o u t c r o p  (L48E/81J) o f  c a l c a r e o u s  c h e r t y  a r g  i l l i t e  
h o r n f e l s  w i t h  e p i d o t e  , m i n o r  d i o p s i d e - g a r n e t  
p a t c h e s ,  l e n s e s  and b a n d s  o f  e p i d o t e - d i o p s i d e  
q u a r t z .  L e n s e s  a r e  n o r m a l l y  2 . 5  c m  x 5-8 c m .  
S c h e e l i t e  is o v e r a l l  ra re .  

27 11 1 1 9  3 7 5  1 0  

83-GL-11 , 030R C o m p o s i t e  c h i p .  F r o m  a b o v e  o u t c r o p .  

83-GL-11,031R G r a b .  Same as  1 1 , 0 2 9 R ,  w i t h  r a r e ,  d i s s e m i n a t e d  
p y r i t e ,  trace s c h e e l i t e .  2-3 mm c a l c i t e  
v e i n l e t s  c r o s s - c u t  l a m i n a t i o n s ,  w i t h  r a r e  
c h a l c o p y r i t e  . 

83-GL-11,032Rf T a l u s  f r a g m e n t  o f  m a s s i v e ,  
g a r n e t - e p i d o t e - q u a r t z  ( - c a l c i t e )  s k a r n .  < O .  1% 
W 0 3  as med ium- t o  c o a r s e - g r a i n e d  , d i s s e m i n a t e d  
b l u e  to  y e l l o w - w h i t e  f l u o r e s c i n g  s c h e e l i t e .  
From c l u s t e r  o f  s k a r n  f r a g m e n t s  i n  t a l u s ,  
p r o b a b l y  r e f l e c t i n g  u n d e r l y i n g  b e d r o c k ( ? ) .  

83-GL-11 , 033R Grab .  T a l u s  f r a g m e n t  o f  zone  o f  mixed a r g i l l i t e  
and s k a r n  i n  r u b b l e .  A r g i l l i t e  n e a r l y  a l t y r e d  
t o  e p i d o t e - q u a r t z  r o c k  w i t h  g h o s t  b e d d i n g  
f e a t u r e s  ( b a n d e d )  . More m a s s i v e  s k a r n  i n c l u d e s  
garne t -ep idote-quar tz -ca lc i te  v a r i e t y  i n  
c h l o r i t i c  a r g i l l i t e  ( e . g .  t h i s  s a m p l e ) .  
S c h e e l i t e  p r e s e n t  i n  a l l  s a m p l e s  lamped ( t r a c e  
t o  ( 0 . 1 %  W 0 3 )  . Sample  h a s  maximum o b s e r v e d  ; 
m e d i u m - g r a i n e d ,  b l u e -  to  y e l l o w i s h - w h i t e  
f l u o r e s c i n g  , d i s s e m i n a t e d ,  and l o c a l l y  
c o n c e n t r a t e d  on c l e a v a g e  p l a n e s .  



83-GL-11,034R C o m p o s i t e  g r a b  o f  2 - m e t r e  t h i c k ,  s u b v e r t i c a l  
s k a r n  z o n e .  A t  t h i s  l o c a l e ,  s k a r n  a p p e a r s  to  be  
a  r e p l a c e m e n t  o f  a r g  i l l i t e .  Most t y p i c a l  
l i t h o l o g y  is  o f  ep ido t e -ga rne t -qua r t z - ca l c i t e  
s k a r n  w i t h  r e m n a n t  a r g i l l i t e  w h i s p s .  O v e r a l l  
< 0 . 1 %  WO a s  b l u e - f l u o r e s c i n g ,  med ium-gra ined  
s c h e e l i t 2 .  

83-GL-11,035R Grab .  2 m x  1 . 3  m ,  s u b v e r t i c a l l y  o r i e n t e d  s k a r n  
z o n e  i n  o t u c r o p  o f  c h l o r i t i c  a r g i l l i t e  and  
c h e r t .  

83-GL-11,036R C o m p o s i t e  g r a b .  4 . 5  - 6  metre w i d e  zone o f  
mixed a r g i l l  i t e  ( 55% ) and e p i d o t e - g a r n e t - q u a r t z  
( - c a l c i t e )  s k a r n  ( 4 5 % ) .  S k a r n  c o n t a i n s  rare 
d i s s e m i n a t e d  p y r i t e ,  t r a c e  d i s s e m i n a t e d ,  
med ium-gra ined  b l u e - f  l u o r e s c i n g  s c h e e l i t e  . 

83-GL-11,055R G r a b .  E p i d o t e - r i c h  s k a r n  i n  a r g  i l l i t e  . < O .  1% 
WO a s  s c h e e l i t e .  1-2% p y r i t e  c o n c e n t r a t e d  on 
f r a c t u r e s .  I n  b l a c k  ( c h l o r i t i c )  a r g i l l i t e  w i t h  
t r a n s g r e s s i v e  e p i d o t e  v e i n l e t s  and s t r i n g e r s  and 
l o c a l  g a r n e t  p o d s .  A t  d r i l l  s i t e  6-77. 

83-GL-11 ,056R Grab. " S k a r n y "  c h e r t  w i t h  m i n o r  e p i d o t e  p o d s .  
B a r r e n .  S k a r n  l o o k s  t y p i c a l  v i s - a - v i s  rest o f  
p r o p e r t y  ( i .e. t r a n s g r e s s i v e )  . 

83-GL-11,057R G r a b .  M a s s i v e  g a r n e t - a c t i n o l i t e  s k a r n  pod? ( 60  
c m  x  120 c m )  i n  c h e r t  w i t h  t r a n s g r e s s i v e  e p i d o t e  
v e i n l e t s  and p o d s .  I n  p i t  blown f o r  UCEX d r i l l  
p a d .  



83-GL-11,058R Grab. 60 cm granitic dyke in limey chert. 
Pervasively limonite-stained, highly altered. 
+1% molybdenite. - 
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ChEMEX LABS LTD. 212 BROOKSBANK AVE 
NORTH VANCOUVER, B C 
CANADA V7J 2C1 

TELEPHONE (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043 -52591  1 

L I i 
T C  : CANADIAN OCCIDENTAL CERT, # 2 A8313150-001-A 

MINERALS O I V I S I O h r  INVGICE # : I 8 3 1 3 1 5 0  
180 ATTWELL DRIVEv 4Th FLR.9 C A T €  : 8-PUG-83 
REXCALEv ONTO P o @ .  # : NONE 
M9H 6A9 G I L  - R C ' C K S  

-- 
ATTN: R m  KUEHNBAUV 

T r e c  
-- 

Samp re 

-- 
d e s c r  i p t  i o n  code - - -T--- 20 5--. 

83-GL-11001 R 2 0 5  
93-GL-11002 R 205 
83-GL-11003 R 205  
83-GL- 11004  R 205  
83 -GL- l lOC5  R 205  
83-GL- 11006  R 2 0 5  
83-GL- 1 1 0 0 7  R 2 0 5  
83-GL- 1100S R 205 
83-GL-11009 R 205  
83-GL-11010 R 205  
83-GL-11011 R 2 0 5  

-c 
83-GL-11012 R 2 0 5  
83-GL-11013 R 205  
83-GL- 1102C R 2 0 5  
83-GL-11021 R 205  
83-GL-11022 R 205  
83-GL-11G23 R 205 
83-GL-11024 R 205  
83-GL-11025 R 205 
83-GL-1 lC26 9 2C5 
83-GL-11029 R 2 C 5 
8 3 - C L - l l C 3 C  R 2 6 5  
93-GL-11031 R 2 0 5  
83-GL-11032 R 2 C 5  
83-GL-11033 R 205 
93-GL-11034 R 2C5 
83-GL-11035 R 205 
83-GL-11036 R P O 5  
83-GL-11055 R 2 @ 5  
83-GL-11056 R 2 C 5 
83-GL-11057 R 2 0 5  
83-GL-11058 R 2C5 

I*h C e r t i f i e d  b y  ,...,.,.,,m.,,..o.,w. MEMBER 
CANADIAN TESTING 

ASSOCIATION 
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A N A L Y T I C A L  DATA 
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ChEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER, B C 
CANADA V7J 2 C 1  

TELEPHONE (604) 984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597  , 
CERTIFICATE OF AhALYSI 

P --'T\-..--- -- - --- - - 

TO : CANACIAN CCCIDENTAL tJFTIVXEW LTD* CERT. # : A8313149-001-A 
YINESALS O I V I S I O h r  INVCICE # : I 8 3 1 3 1 4 9  
180 ATTWELL CRIVEt  4 T P  FLRot  DATE : 8-AUG-8:! 
REXDALEt ONTe P o C e  # : kChE 
V 9 W  6A9 G I L  - SECIWEkTS 

-- - -- 
PTTN: R .  KUEHNBAUM * PreF --- Lu Mo Zn W Au P P ~  I 

- 
d e s c r  i p t  i on c o d e  PPm P P ~  PPU PPm FA+AA 

8 F C X - - ~ S - Z U 2 5 ' S - - - - - - - 7 - S r I - 5 - 5  -- 
93-GL-11015 S 2 C 3  5 7  3 12 C 7 1 0  
83-GL-11016 S 203 6 3  4 1 2 4  8 25 
8 3 - G L - l l G 1 7  S 2 02 7 2  4 1 1 3  3 1 5  
83-GL-11018 5 2C3 1 1 C  8  11 4 100 15 

:: - - 1 
83-GL-11019 S 2G2 1 1 C  1 6  1 3 7  3 5  2 5 -- 
83-CL- 1 1 0 2 7  S 203  7 3  1 0  9E 1 2  3 0  -- 
83-GL-1 lC28 S 2 0 2  11 5 3 2  1 0 4  70 5 -- 
8 3 - ~ ~ - 1 1 0 3 7  s 203 84 4 2 a 3  5 5 5 -- 
e3-GL-11038 S 2 0 3  5 1! 5 1 0 6  2 1 0  -- 1 
83-GL-11039 S 2 0 3  6 1 1 6  9 1 2 1 < 5  -- 
83-GL- 11040  S 2C3 9 5 5 1 4 3  10  5 1 
83 -GL-11041 S 2 0 2  57  2 1 3 4  2 <5 -- - 83-GL-11042 S 2 0 2  6 7  3 1 8 6  5 8G 

-- I 
-- 

83-GL- 1 1 0 4 3  S 2 0 2  60  3 1 4 1  4 5 -- 
8 3 - G L - l l C 4 4  S 202  5 4  3 1 3 6  2 < 5  -- 
83-GL-11045 S 2 0 2  4 9  3 1 4 8  2 1 0  -- 
8 3 - G L - l l C 4 6  S 203 5 3  3 1Q9 1 (5 - - 
83-GL-11047 S 2 0 2  70 2 1 2 1  2 25 -- 
83-GL-11048 S 25.3 5 9  3 11 4 2 1 0  -- I 

Certified k y  .. 1- ee.,............... MEMBER 
CANADIAN TESTING 

ASSOCIATION 



A P P E N D I X  I V  

ANALYTICAL DATA 

HEAVY MINERAL CONCENTRATES 



yc&Uap&Canpury Ud. 

764 Belfast Road 
Ottawa, Ontario 

Geochemical 
Canada K IG 025  Lab Report 
Phone: (613)237-3110 
Tckx: 0 5 3 4 5 5  

r--.-.-.-*---..--." 

REPORT: 013-1858 I .  . " .  

SIZE FRACTIOW S#H'LE TYPE S W L E  PREPARATI 

I 
NMO3-HCL HOT EXTR Atoric fkor~tion HEAVY hINERAL CONC* PULVERIZE -200 
Hbl03-tfCL HOT EXTR Atomic Absorption OTHER SIMPLE PREP 1 

i 06 Au 
CARBONATE SINTER Colouriretric -200 I 

I REPORT COPIES TO:-R, KUEHNWH 

I i 

L.. ---.--- 1 
I- - 
i REMS:  < H E M S  LESS THAN DETECTION LInITS FOR 60iD 

- -1 
1 83-a-11047 ONT RECEIVED 10 gram sample: 5 P P ~ ,  i 

i 
83-01-11017 RECEIVED BUT NOT LISTED 5 gram s w l e :  10 pph* ! 

1 star sswle: 50 ppb* I 
-WER-pREPfEFER$ TOHEAVY-BlmIK-SEMffOBt--------- - --- - - - - -  -..._ " . * "  ..---" -------.. J 

r - - - -  . , 
2*95 StG* S m l e  Wt* 10 9. unless otheruise stated* t 

Check cmentration/sawle weight ratio 
for effective detection levele 



P M d u ~ & C a n p n y U d .  

7f4 Belfast Road 
Onawa. Ontark 
CanadaKIGOZS 
Phone: (613)Ul-3110 
Tdcx: OS3-4455 

Geochemical 
Lab Report 

r...-. . .................. 
REWRT: 013-1858 i- ..............................-..................... 

r-. -.. - ........... ........... .. 

i SMLE ELEEHT Cu 
1 WNBER WITS P P ~  i- ................... .. -. ... - ... _. .. .- ..... 
--" - . 

! 83-GL-11014-HH 107 
1 83-Gl-11015-M 171 29 230 9 Ot2 55 260 
j 83-EL-11017-HW 160 23 192 9 0.2 165 110 
i 83-GL-11018-W 261 30 176 26 1'1 100 1300 
' 

83-6L-11019SUI 196 21 156 23 0.8 20 600 
..... .... - ............................................... .......................................................... . . ......... . 

...........................-.......-................-...............-...................... . . . . .  ................................ 
8 83-6t-l1027$m 160 20 160 22 0.3 55 700 i i 
j 83-GL-11028-Hn 194 18 100 121 0.7 10 500 i 

i 83-GL-ll037SUI 105 10 72 59 0,2 5 300 i 

1 83-6L-11038-M 168 28 184 11 Ot4 120 260 I 

1 8343.-11039SUI 62 5 56 9 <0,1 (5 95 L- ____-..- ------- -- 
.......................... .... 

I-" 834%-110W 201 24 240 11 0.4 45 85 / 83-GL-1 IM3UH 68 13 120 5 0.4 20 260 
I 

j 



Appendix v - Sampling and Laboratory Procedures 

I. SAMPLING PROCEDURES 

A) Heavy Minerals 

1. A sample site is selcted which exhibits maximum 

sorting of stream bed material. Active (below water) 

or previously active (dry now but previously below 

water) sites may be chosen. Leading edges or sides 

of gravel bars with large boulders are most attractive. 

In practice, the ideal case is rare and one chooses 

the best possible site. 

2. Gravel and cobble material is shoveled into a large 

(18" to 24") gold pan into which l/4" holes have been 

drilled. The material is vigourausly shaken in still 

water so that - L/4 in. material passes the screen into 
a second, matchjng pan. Enough -1/4 in. material is 

collected to f i l l  an 18" x 24" poly bag (usually one 

large pan or two smaller ones). The -1/4" material is 

returned to camp. 

3..  The - 1/4 in. material is panned to achieve a con-, 
centrate of heavy minerals and aggregates containing 

heavy minerals. Ppproximately 80% of the original mat- 

erial (20-- 25 lhsl is discarded while a I. - 2 lb. con- 
centrate is obtained, The concentrate is.sealed in a 

plastic or cloth bzg (cloth is preferred as it allows 



the sample to dry, thus reducing shipping weight)and then 

sent to the laboratory for geochemical analysis. 

B) Stream Sediment 

1. A presently or previously active stream site is selected 

which exhibits minimum sorting ie. quiet water, and 

accumulation of fine sandy and silty material. If the 

stream is too active, material can be obtained from ' 

bank-moss which acts as a trap, or by digging out the . 

lee of large boulders, 

2, Three to four handfuls of material is collected and 

after squeezing to remove excess water is placed in high . 

wet-strength, heavy duty, prenumbered kraft envelopes. 

The samples are dried in the field-and then sent to 

the laboratory for geochemical analysis. 

.c) Sample Site Information Card 

1. At each soil or stream sample site, an 80 column 

field data cdrd is completed. The sampler records 

such information as sample number, location and type, 
i 

depth of stream, sample composition, vegetation, drain- 

age, etc. Separate cards are used for stream and soil 

samples in order to record pertinent information, 



-. 
11. ~ a b o r a t o r y  P r o c e d u r e s  

A. Sample P r e p a r a t i o n  

i) Heavy M i n e r a l s  

1. Samples d r i e d  and  weighed.  

2. Sc reen  - 1 0  mesh m a t e r i a l  from sample and weigh; weigh 

a n d  r e t a i n  +1Q mesh ma te r i a l  l e f t  on s c r e e n .  

3 .  U s e  -10 mesh f r a c t i o n  f o r  heavy l i q u i d  s e p a r a t i o n .  

4 .  T r a n s f e r  -10 mesh ( f i n e )  f r a c t i o n  i n t o  a  1000 m l .  

s e p a r a t o r y  f u n n e l  c o n t a i n i n g  200 m l s .  o f  t e t r ab romoe thane  ( S . G -  2-96]. 

5. Shake sample  g e n t l y  i n  heavy l i q u i d .  P a r t i c l e s  of 

f i n e s  a d h e r i n g  t o  s i d e s  of t h e  s e p a r a t o r y  f u n n e l  c a n  be washed i n t o  
t 

I; t h e  heavy l i q u i d  by s l o w l y  r o t a t i n g  t h e  f u n n e l  a t  an o b l i q u e  a n g l e .  

The "heav ie s "  ( S . G .  7 2 . 9 6 )  w i l l  s l o w l y  se t t l e  t o  t h e  bottom o f  t h e  

heavy  l i q u i d .  

6. Dra in  t h e  " h e a v i e s "  i n t o  a  s m a l l  f i l t e r  funne l .  Drain 

e x c e s s  heavy l i q u i d  and  l i g h t  m a t e r i a l s  i n t o  a s e p a r a t e  f i l t e r  fun- 

n e l .  C o l l e c t  a l l  heavy l i q u i d  i n t o  a w a s t e  r e c e i v i n g  b o t t l e .  

7. Save l i g h t  m i n e r a l s  ( S - G ,  ~2.96). Wash "heavies"  

f r a c t i o n  w i t h  methanol  t o  remove r e s i d u a l  t e t r ab ramoe thane .  U s e  

t h e  s a m e  procedure  on  l i g h t  m i n e r a l s  f r a c t i o n .  Dry bo th  f r a c t i o n s  

a n d  weigh. R e t a i n  t h e  " l i g h t s "  i n  a s u i t a b l e  s e a l e d  c o n t a i n e r .  
I 

Save  0.5 gm of " h e a v i e s "  i n  a p l a s t i c  v i a l  f o r  v i s u a l  examina t ion .  

8. P u l v e r i z e  t h e  r ema in ing  "heavi.esm i n  an  a g a t e  m o r t a r  

and  p e s t l e  a n d  homogenize b e f o r e  w e i g h i n g ' f o r  a n a l y s e s .  



- L- 

4'- 9 ,  Analyse t h e  "heav ies"  powder f o r  a p p r o p r i a t e  e lements .  

The number of e lements  a n a l y s e d  f o r  is de te rmined  by t h e  amount of 

"heavy: m a t e r i a l  o b t a i n e d  i n  s e p a r a t i o n .  

I 

ii) St ream Sediments  I 

1. Samples are s o r t e d  a n d  d r i e d  a t  50°c f o r  1 2  to 1 6  
I 

I 

h o u r s ,  

2. Dr ied  m a t e r i a l  i s  t h e n  s c r e e n e d  t o  o b t a i n  t h e  -80 mesh 

(177 micron)  f r , a c t i o n .  The rest o f  t h e  m a t e r i a l  is d i s c a r d e d .  

3 .  -80 mesh f r a c t i o n  m a t e r i a l  i s  weighed and  a n a l y s e d  for 

a p p r o p r i a t e  e l ements .  

i i.i ) Rocks 

1. E n t i r e  sample i s  crushed, 

2.  I f  n e c e s s a r y  (7250  o m s , )  . The sample is s p l i t  on a 

J o n e s  s p l i t t e r ,  t h e  reject i s  r e t a i n e d  f o r  a s h o r t  p e r i o d .  

3.  The s p l i t  f r a c t i o n  i s  p u l v e r i z e d  i n  a ring grinder 

such  t h a t  90% p a s s e s  a 200 mesh ( 7 4  micron)  sieve. 

4. The -200 mesh m a t e r i a l  i s  weighed and analyaed for 

t h e  a p p r o p r i a t e  e l e m c L t s .  I 



'*c B. E l e m e n t a l  Anialyses 

i) pym Copper, Lead, z i n c ,  Silver, fdolybdenum - (Atomic . - . Absorp t ion)  - - 

1. Pi 1 ; O  gm p o r t i o n  o f  -80 mesh s o i l  or s t r e a m  sed imen t  

o r  -200 mesh r o c k  f l o u r  or p u l v e r i z e d  " h e a v i e s "  i s  d i g e s t e d  i n  conc- 

c e n t r a t e d ,  hot, p e r c h l o r i c '  - n i t r i c  a c i d  ( H C ~ O ~ - H N O ~ )  f o r  2 hour s .  

2.  D i g e s t e d  sample i s  c o o l e d  and made 'up t o  25 m l s .  w i t h  

d i s t i l l e d  w a t e r .  

3. S o l u t i o n  i s  mixed and  s o l i d s  a l l o w e d  t o  set t le .  

4. Cu, Pb, Zn Ag and  M o  are d e t e r m i n e d  by atomic absorp-  

t i o n ,  u s i n g  background  c o r r e c t i o n  f o r  Pb a n d  Ag a n a l y s e s .  

Bkgd. Flame Wave Length  D e t e c t i o n  Chemex - + 1 Std. 
b - EXement C o r r .  Type h m  L i m i t  S t a n d a r d  D e v i a t i o n  

e 
Cu N o  A 324.7 1 PPm 7 1  ppm - + 3 - 
Pb Y e s  A 217.0 I P P m  59 ppm - + 1 

2n N o  A 213.8 1 P P m  5 2  PPm - + 3 

Ag Y e s  A 328.1 0.2 p p m  8.5 ppm + 0.5 - 

A = Air a c e t y l e n e  f lame.  

N = Nitrous oxide - a c e t y l e n e  flame. 



ii) ppm Tungs ten  ( W )  ( C o l o u r i m e t r i c )  

1. 0 .5  gm o f  -80 mesh s o i l  or s . t r eamesed imen t ,  -200 

mesh r o c k  f l o u t  or p u l v e r i z e d  " h e a v i e s "  i s  f u s e d  w i t h  po ta s s ium 

b i s u l f a t e  a n d  l e a c h e d  w i t h  HC1. 

2 .  The r educed  form o f  W i s  complexed w i t h  t o l u e n e  3, 4 

d i t h i o l  a n d  e x t r a c t e d  i n t o  a n  o r g a n i c  p h a s e ,  

3. The r e s u l t i n g  c o l o u r  i s  v i s u a l l y  compared t o  s i m i l -  

a r l y  p r e p a r e d  s t a n d a r d s ,  (Co1ourime.tr i .c  method) 

4. D e t e c t i o n  l i m i t :  -- 2 ppm W 

iii ,> ppb G o l d  ( P a )  ( ( A t o m i c  A b s o r p t i o n )  

1. A 5 g m  sample  of -200 mesh r o c k  f l o u r  or  p u l v e r i z e d  

" h e a v i e s "  is  a s h e d  at 800°c f o r  1 hour. 

2. Ashed material i s  d i g e s t e d  w i t h  aqua r e g i a  t w i c e  to 

dryness. 

3. D i g e s t e d  m a t e r i a l  is t a k e n  up i n  25% HC1. 

4.  A u  i s  e x t r a c t e d  as t h e  bromide  i n t o  MXBK and analysed 

via atomic a b s o r p t i o n .  

5 .  D e t e c t i o n  limit: ppb Au 
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