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ABSTRACT 

In fall of 1 9 8 5  a  60 day m a p p i n g ,  l i t h o g e o c h e m i c a l  a n d  V L F  
s u r v e y  w a s  c o n d u c t e d  on S w i f t ,  G u s  a n d  A c e  In T h e  H o l e  c l a i m s .  T h e  
S w i f t  C l a i m s  w e r e  s t a k e d  by F a l c o n b r i d g e  L i m i t e d  in the fall of 1 9 8 4  
r e s u l t i n g  f r o m  a  regional l i t h o g e o c h e m i c a l  s u r v e y  of the R o s s l a n d  
V o l c a n i c  B e l t .  

T h e  g e o l o g i c a l  m a p p i n g  i d e n t i f i e d  a  f e l s i c  v o l c a n i c  event 
w i t h i n  a  p a c k a g e  of s u b - g r e e n s c h i s t  m a f i c  f r a g m e n t a l  r o c k s  of the 
R o s s l a n d  g r o u p .  T h i c k  s e q u e n c e s  of p y r i t i c  c h e r t  b e d s  w e r e  a l s o  m a p p e d  
i n  a s  w e l l  a s  a b u n d a n c e  of i n t r u s i v e  rock of v a r i a b l e  c o m p o s i t i o n s .  

L i t h o g e o c h e m i c a l  d a t a  p r o v i d e d  u s  w i t h  k n o w l e d g e  of the 
a l t e r a t i o n  c h e m i s t r y  e x i s t i n g  in the a r e a .  Z o n e s  of b a s e  a n d  
p r e c i o u s  m e t a l  e n r i c h m e n t  a s  well a s  s o d i u m ,  s i l i c a  a n d  p o t a s s i u m  
d e p l e t i o n  w e r e  located. 

P r e l i m i n a r y  V L F - E M  s u r v e y s  r e v e a l e d  p o t e n t i a l  c o n d u c t o r s  
on the w e s t e r n  part of the p r o j e c t  a r e a .  

T h e r e  is g o o d  f i e l d  e v i d e n c e  that t h i s  p r o p e r t y  w a r r a n t s  

* c l o s e  e x a m i n a t i o n  for a  v o l c a n o g e n i c  m a s s i v e  s u l p h i d e  w i t h  a s s o c i a t e d  
p r e c i o u s  m e t a l s  t a r g e t .  
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1 .  INTRODUCTION 

T h i s  r e p o r t  e x a m i n e s  t h e  g e o l o g y  a n d  g e o c h e m i s t r y  o f  t h e  
A c e - i n - t h e - h o l e  C l a i m  g r o u p  a r e a  a n d  a s s e s s e s  i t s  p o t e n t i a l  f o r  h o s t i n g  - v o l c a n o g e n i c  m a s s i v e  s u l p h i d e  d e p o s i t s  w i t h  a s s o c i a t e d  p r e c i o u s  m e t a l s .  

A  1 : 1 0 , 0 0 0  s c a l e  m a p p i n g ,  l i t h o g e o c h e m i c a l  s a m p l i n g  p r o g r a m  
a n d  p r e l i m i n a r y  g e o p h y s i c a l  s u r v e y  w e r e  c a r r i e d  o u t  o v e r  a  s i x t y  d a y  
p e r i o d  i n  t h e  f a l l  o f  1 9 8 5 .  T h e s e  s u r v e y s  w e r e  c o n d u c t e d  b y  a  t h r e e  
man t e a m  b a s e d  i n  S a l m o ,  B . C .  

The  S w i f t  c l a i m s  w e r e  s t a k e d  a s  a  r e s u l t  o f  a  r e g i o n a l  
r e c o n n a i s s a n c e  l i t h o g e o c h e m i c a l  s u r v e y  o f  t h e  R o s s l a n d  v o l c a n i c s  i n  t h e  
summer o f  1 9 8 4  ( F a l c o n b r i d g e  R e p o r t  1 4 6 - 0 9 5 - 8 4 1 .  T h i s  s a m p l i n g  
i n d i c a t e d  v o l c a n i c  r o c k s  o f  t h e  p r o j e c t  a r e a  w e r e  r e g i o n a l l y  a n o m a l o u s .  
L i t h o g e o c h e m i s t r y  showed b a s e  m e t a l  a n d  b a r i u m  e n r i c h m e n t  c o m b i n e d  w i t h  
m a r k e d  s o d a  d e p l e t i o n .  

The  A c e - i n - t h e - h o l e  c l a i m s  a r e a ,  ( F i g u r e  11  i s  3 0  k i l o m e t r e s  
due  e a s t  o f  t h e  o l d  R o s s l a n d  camp w h i c h  p r o d u c e d  6 . 2  m i l l i o n  t o n s  o f  
m a s s i v e  s u l p h i d e  o r e  g r a d i n g  - 4 7  o z / t  g o l d ,  - 6  o z / t  s i l v e r  a n d  1% 
c o p p e r  ( G i l b e r t ,  1 9 4 8 ,  P 1 8 9 ) .  

C o m i n c o  L i m i t e d ' s  T r a i l  s m e l t i n g  o p e r a t i o n s  a r e  o n l y  3 0  
k i l o m e t r e s  o f  p a v e d  h i g h w a y  a n d  14 k i l o m e t r e s  o f  l o g g i n g  r o a d  f r o m  t h e  
A c e - i n - t h e - h o l e  p r o j e c t  a r e a  ( s e e  F i g u r e  2 1 .  

1 . 1  P r e v l o u s  Work  

'c- 
T h i s  r e p o r t  d e t a i l s  t h e  f i r s t  s y s t e m a t i c  m a p p i n g  a n d  r o c k  

s a m p l i n g  p r o g r a m  i n  t h e  A c e - i n - t h e - h o l e  c l a i m  a r e a .  A  number  o f  
c o l l a p s e d  t r e n c h e s  a n d  p i t s  e x i s t  i n  t h e  a r e a ,  a  common f e a t u r e  o f  t h e  
R o s s l a n d  a r e a .  D u r i n g  t h e  R o s s l a n d  m i n i n g  boom, w o r k  was d o n e  o n  a l l  
q u a r t z  v e i n s  f o u n d  i n t e r s e c t i n g  a  u n i t  c a l l e d  I 1 a u g i t e  p o r p h y r i t e " .  

Two s m a l l  p i t s  o n  t h e  s o u t h e r n  b o u n d a r y  o f  t h e  S w i f t  3 c l a i m ,  
b o t h  e x p o s i n g  n a r r o w  ( 1 0  cm1 q u a r t z  v e i n s  w e r e  d i s c o v e r e d  a n d  a  s m a l l  
a d i t  w i t h  a  5  m e t r e  d e e p  s h a f t  h a v e  b e e n  d e v e l o p e d  o n  t h e  " A c e  I n  The 
H o l e 1 '  c l a i m .  

M o r e  r e c e n t  i n v e s t i g a t i o n s  i n  t h e  a r e a  i n c l u d e  t w o  s m a l l  s o i l  
g r i d s  s a m p l e d  d u r i n g  t h e  1 9 8 4  f i e l d  s e a s o n  o n  t h e  Gus a n d  t h e  Ace  I n  
The H o l e  c l a i m s  ( s e e  F a l c o n b r i d g e  R e p o r t  X 1 4 6 - 0 9 5 - 8 4 1 .  A d j o i n i n g  t h e  
S w i f t  2  c l a i m  a r e  t h e  K a t i e  c l a i m s  ( f o r m e r l y  t h e  J i m  g r o u p )  w h e r e  AMOCO 
CANADA o u t l i n e d  a n  a n o m a l o u s  c o p p e r  z o n e  i n  t h e  s o i l s  a n d  r e p o r t e d  a  
f e l s i c  t u f f  h o r i z o n  ( A s s e s s m e n t  R e p o r t  # 8 2 5 8 1 .  T h e s e  f e l s i c  r o c k s  h a v e  
n o t  b e e n  v e r i f i e d  b y  F a l c o n b r i d g e  g e o l o g i s t s .  

The  Nova  c l a i m s ,  2  k i l o m e t r e s  w e s t  o f  t h e  A c e - i n - t h , e - h o l e  
p r o j e c t  a r e a  w e r e  s t a k e d  b y  B I L L I T O N  CANADA. S u b s e q u e n t  t r e n c h i n g  
r e v e a l e d  a r g i l l i t e s  a n d  s i l t s t o n e s  o f  t h e  A r c h i b a l d  F o r m a t i o n  w h i c h  
q u i t e  o f t e n  p r o v i d e  e l e v a t e d  z i n c  v a l u e s  a n d  a r e  n o t  i n d i c a t i v e  o f  
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Figure  3 .  Major t e c t o n i c  elements of t h e  Canadian Cord i l l e r a  
and t h e  d i s t r i b u t i o n  of Upper T r i a s s i c  (black)  and Lower 
J u r a s s i c  ( v e r t i c a l  shading) vo lcan ic  rocks (Beddoes-Stephens 
and ~ a m b e r t  , 1980) . 



e c o n o m i c  m i n e r a l i z a t i o n  ( F a l c o n b r i d g e  memorandum 1 3 2 / 8 5 1 .  NORANDA 
EXPLORATION i s  c u r r e n t l y  c o n d u c t i n g  g e o p h y s i c a l  i n v e s t i g a t i o n s  o f  
p y r i t i c  c h e r t  h o r i z o n s  o n  c l a i m s  a d j a c e n t  t o  S w i f t  4 .  

1 . 2  R e g i o n a l  G e o l o g y  

E a r l y  w o r k e r s  c l a s s i f i e d  t h e  r o c k s  o f  t h e  A c e - i n - t h e - h o l e  
c l a i m  a r e a  a s  b e i n g  C r e t a c e o u s  i n  a g e .  H o w e v e r ,  s h a l l o w  w a t e r  m a r i n e  
a m m o n i t e s  o f  J u r a s s i c  a g e  w e r e  f o u n d  i n  t h e s e  s e d i m e n t s  ( F r e b o l d ,  
1 9 5 9 1 ,  w h i c h  l e d  t o  t h e  i n c l u s i o n  o f  t h e s e  r o c k s  i n  t h e  R o s s l a n d  
V o l c a n i c  g r o u p  ( L i t t l e ,  1 9 6 0 1 .  

The  R o s s l a n d  V o l c a n i c  g r o u p  l i e  i n  a  c r e s c e n t  s h a p e  w i t h  
R o s s l a n d  i n  t h e  w e s t  a n d  N e l s o n  i n  t h e  n o r t h .  The K o o t e n y  A r c  
m e t a s e d i m e n t s  a r e  i m m e d i a t e l y  e a s t  o f  t h e  R o s s l a n d  g r o u p  ( F i g u r e  
3 ) .  

M o s t  w r i t e r s  d i v i d e  t h e  R o s s l a n d  g r o u p  i n t o  t h r e e  f o r m a t i o n s ,  
b e g i n n i n g  w i t h  t h e  o l d e s t ,  t h e  A r c h i b a l d ,  f o l l o w e d  b y  t h e  E l i s e  a n d  t h e  
H a l l  F o r m a t i o n s .  ( F i g u r e  41  

The  A r c h i b a l d  F o r m a t i o n  ( i m m e d i a t e l y  w e s t  o f  t h e  A c e - i n - t h e -  
h o l e  c l a i m  a r e a l  i s  made u p  o f  a  s e r i e s  o f  a r g i l l i t e s ,  s i l t s t o n e s ,  a s h  
u n i t s  a n d  q u a r t z i t e s ,  a l l  o f  w h i c h  w e r e  d e p o s i t e d  i n  t h e  A c e - i n - t h e -  
h o l e  c l a i m  a r e a  a l t h o u g h  r o c k s  o f  t h e  E l i s e  F o r m a t i o n  p r e d o m i n a t e .  

The  E l i s e  F o r m a t i o n  c o n s i s t s  o f  v a r i o u s  v o l c a n i c s  o f  b o t h  - f r a g m e n t a l  a n d  f l o w  t y p e  l i t h o l o g i e s  w i t h  o c c a s i o n a l  s e d i m e n t a r y  
h o r i z o n s  o f  s i l t s t o n e  a n d  m i n o r  s h a l e .  B e d d o s - S t e p h e n s  a n d  L a m b e r t ,  
1 9 8 1 ,  i n t e r p r e t  t h e s e  r o c k s  a s  p y r o c l a s t i c  a n d  e p i c l a s t i c  d e b r i s  
a c c u m u l a t e d  a r o u n d  i s o l a t e d  v o l c a n i c  c e n t r e s .  T h e s e  v o l c a n i c s  a r e  m o s t  
o f t e n  c h a r a c t e r i z e d  b y  a u g i t e  a n d  p l a g i o c l a s e  p h e n o c r y s t s  a n d  a r e  
c l e a r l y  b a s a l t i c  i n  c o m p o s i t i o n .  S a m p l e s  c o l l e c t e d  b y  B e d d o e s - S t e p h e n s  
a n d  L a m b e r t ,  i n d i c a t e  t h e s e  l a v a s  a l t h o u g h  s h o w i n g  c a l c - a l k a l i n e  a f f i n -  
i t i e s ,  a r e  m o r e  l i k e l y  a l k a l i c  a s  t h e y  t e n d  t o  b e  b o t h  l o w  i n  a l u m i n a  
a n d  t i t a n i a .  T h i s  s u g g e s t s  t h e s e  r o c k s  r e p r e s e n t  l a t e  p h a s e s  i n  t h e  
d e v e l o p m e n t  o f  t h e  i s l a n d  a r c  a n d  may b e  some d i s t a n c e  f r o m  a n  o c e a n i c  
t r e n c h .  T h e s e  r o c k s  w e r e  m o s t  l i k e l y  l a i d  down i n  a  d e s t r u c t i v e - m a r g i n  
t e c t o n i c  r e g i m e  ( s e e  F i g u r e  5 ) .  

F i n a l l y ,  t h e  y o u n g e s t  H a l l  F o r m a t i o n  i s  composed  o f  
c a r b o n a c e o u s  a r g i l l i t e s  a n d  a r g i l l a c e o u s  q u a r t z i t e s .  T h e s e  s e d i m e n t s  
c o r r e l a t e  w i t h  s e d i m e n t s  o f  t h e  F e r n i e  G r o u p  t o  t h e  e a s t  ( L i t t l e ,  
1 9 8 2 ) .  

G o v e r n m e n t  p u b l i c a t i o n s  a v a i l a b l e  d e s c r i b i n g  t h e  e a s t e r n  
p o r t i o n  o f  t h e  A c e - i n - t h e - h o l e  c l a i m  a r e a  h a v e  l e f t  t h e  r o c k s  a s  
u n d i v i d e d  R o s s l a n d  v o l c a n i c s  a n d  mapped  t h e  w e s t e r n  p o r t i o n  a r e a , a s  
E l i s e  F o r m a t i o n  ( L i t t l e ,  1 9 6 5 ) .  

The  A c e - i n - t h e - h o l e  c l a i m  a r e a  s t r a t i g r a p h y  i s  i n t e r r u p t e d  
a l o n g  i t s  s o u t h e r n  b o u n d a r y  b y  l a t e  J u r a s s i c  C r e t a c e o u s  a g e  N e l s o n  
p l u t o n i c  r o c k s .  
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F i g u r e  5 .  - C r o s s - s e c t i o n  o f  R o s s l a n d  T r o u g h  a d a p t e d  f r o m  
" G e o l o g y  a n d  E c o n o m i c  M i n e r a l s  o f  C a n a d a " ,  
1 9 7 0 ,  P .  4 3 3 .  



1 . 3  REGIONAL GEOLOGIC HISTORY 

Pa l e o z o  i c  The d e p o s i t i o n  o f  t h e  M o u n t  R o b e r t s  c a r b o n a t e  
r o c k s  w i t h  i n t e r b e d s  o f  a s h  a n d  t u f f  o c c u r r e d  i n  
t h e  C a r b o n i f e r o u s .  T h e s e  l i t h o l o g i e s  m o s t  l i k e l y  
i n d i c a t e  r e l a t i v e l y  q u i e t  m a r i n e  c o n d i t i o n s  n e a r  
v o l c a n i c  c e n t r e s  r e p r e s e n t i n g  i s l a n d s  ( D r y s d a l e .  
1 9 1 5 1 .  

M e s o z o i c  

T e r  t  i a r v  

E a r l y  J u r a s s i c  saw t h e  d e v e l o p m e n t  o f  t h e  R o s s l a n d  
T r o u g h  ( s e e  F i g u r e  5 1  a n d  t h e  d e p o s i t i o n  o f  t h e  
A r c h i b a l d  s e d i m e n t s .  T h e s e  f o s s i l i f e r o u s  s e d i m e n t s  
a c c u m u l a t e d  r a p i d l y  a n d  w e r e  m o s t  l i k e l y  d e r i v e d  
f r o m  some s o u r c e  t o  t h e  w e s t  ( L i t t l e ,  1 9 8 2 1 .  
F o s s i l  a m m o n i t e s  ( A r n i o c e r a t i d s )  p i n p o i n t  t h e  a g e  
a t  l o w e r  J u r a s s i c  ( F r e b o l d ,  1 9 5 9 1 .  V o l c a n i s m  i n  
t h e  R o s s l a n d  t o w n s i t e  a r e a  p r o d u c e d  t h e  E l i s e  
F o r m a t i o n  a n d  s m a l l  e l l i p s o i d  f r a g m e n t s  o f  t h e  M t .  
R o b e r t s  f o r m a t i o n  a r e  f o u n d  i n  i t s  b a s a l  s e c t i o n s .  
T h e s e  f r a g m e n t s  w e r e  o b s e r v e d  b y  t h e  w r i t e r  s i x  
k i l o m e t e r s  t o  t h e  n o r t h - w e s t  o f  t h e  A c e - i n - t h e - h o l e  
C l a i m  a r e a - T h e  R o s s l a n d  v o l c a n i c  g r o u p  was accumu-  
l a t i n g  c o n t e m p o r a n e o u s l y  w i t h  b o t h  t h e  H a z e l t o n  
F o r m a t i o n  a n d  t h e  Q u e s n e l  T r o u g h  i n  a  b a c k - a r c  o r  
i n  a  f a u l t e d  t e n s i o n a l  e n v i r o n m e n t  ( B e d d o e s -  
S t e p h e n s  a n d  L a m b e r t ,  1 9 8 1 1 .  

The  N e l s o n  P l u t o n i c  r o c k s  i n t r u d e d  d u r i n g  t h e  
C r e t a c e o u s  a s  w e l l  a s  t h e  R o s s l a n d  m o n z o n i t e  w h i c h  
i s  a s s o c i a t e d  w i t h  t h e  m a i n  m i n e r a l i z e d  v e i n s  o f  
t h e  R o s s l a n d  camp ( D r y s d a l e ,  1 9 1 5 1 .  

The  T e r t i r a r y  was m a r k e d  b y  t h e  i n t r u s i o n  o f  
t h e  C o r y e l l  p l u t o n i c  r o c k s  c o m p r i s e d  o f  d i s t i n c t i v e  
p i n k  s y e n i t e s  w i t h  l a r g e  o r t h o c l a s e  p h e n o c r y s t s  
( L i t t l e ,  1 9 8 5 )  

1 . 4  M INERAL IZAT ION I N  THE ROSSLAND BELT 

The  e x t r e m e l y  h i g h  g r a d e  a n d  p e r s i s t a n t  m a i n  v e i n s  o f  t h e  
R o s s l a n d  camp a r e  s o  f a r  t h e  m o s t  i m p o r t a n t  d e p o s i t s  i n  t h e  r e g i o n .  
6 . 2  m i l l i o n  t o n s  o f  m a s s i v e  c h a l c o p y r i t e - p y r r h o t i t e  o r e  g r a d i n g  0 . 4 7  
o z / t  g o l d ,  0 . 6 2  o z / t  s i l v e r  a n d  1% c o p p e r .  The  R o s s l a n d  camp i s  
t h e r e f o r e  t h e  s e c o n d  l a r g e s t  g o l d  p r o d u c e r  i n  t h e  C a n a d i a n  C o r d i l l e r a .  
The  v e i n s  a r e  h o s t e d  i n  a  R o s s l a n d  V o l c a n i c  u n i t  r e f e r r e d  t o  i n  t h e  
l i t e r a t u r e  a s  a n  " a u g i t e  p o r p h y r i t e "  ( D r y s d a l e  1 9 1 5 ,  P 2 0 2 1 .  The  
p e t r o g r a p h i c  a n d  s a m p l e  d e s c r i p t i o n  c l o s e l y  m a t c h  t h e  I 1 m a f i c  c r y s t a l  
t u f f n  u n i t  d e s c r i b e d  l a t e r  i n  t h e  r e p o r t  a s  o b s e r v e d  b y  t h e  w r i t e r  i n  
t h e  A c e - i n - t h e - h o l e  c l a i m  a r e a  ( F y l e s ,  1 9 8 4 ,  P  1 9 1 .  

G o l d  p r o d u c t i o n  h a s  a l s o  b e e n  r e p o r t e d  f r o m  t h e  R o s s l a n d  
N S o u t h  B e l t l 1  m i n e s  known  a s  H o m e s t a k e  a n d  M a y f l o w e r .  T w e l v e  k i l o m e t r e s  
n o r t h  o f  S a l m o  t h e  Y m i r  g o l d  camp p r o d u c e d  some 5 0 0 , 0 0 0  t o n s  o f  o r e  



g r a d e  m a t e r i a l  at the turn of the c e n t u r y  ( D r y s d a l e ,  1 9 1 7 ,  P  62). T h e  
bulk of t h i s  m a t e r i a l  has c o m e  f r o m  small o p e r a t i o n s  w h e r e  q u a r t z  v e i n s  
h a v e  c o m e  in c o n t a c t  w i t h  I1augite p o r p h y r i t e " .  Local " o l d - t i m e "  
p r o s p e c t o r s  o f t e n  refer to t h i s  " g o l d - f a v o u r i n g "  unit a s  t h e  key in 
their e x p l o r a t i o n  t h r o u g h o u t  the R o s s l a n d - S l o c a n  V a l l e y  a r e a .  

C u r r e n t  i n v e s t i g a t i o n s  i n d i c a t e  that t h e  W i l l a  d e p o s i t  (3.4 
m i l l i o n  t o n s  of 0 . 0 5  o z / t  g o l d  c o n t a i n i n g  a  5 6 0 , 0 0 0  ton z o n e  of 0 . 2 2  
o u n c e  m a t e r i a l ) ,  located 4 5  k i l o m e t r e s  n o r t h  of N e l s o n  is r e l a t e d  to a  
v o l c a n i c  c e n t r e  w i t h i n  the R o s s l a n d  G r o u p  V o l c a n i c s  ( B r i t i s h  C o l u m b i a  
D e p a r t m e n t  of M i n e s  1 9 8 5  Review). 

R o c k s  h o s t i n g  the T i l l i c u m  g o l d  d e p o s i t  ( 6 0 , 0 0 0  t o n s  0.60 
oz/ t  A u )  h a v e  a l s o  b e e n  i d e n t i f i e d  a s  R o s s l a n d  G r o u p  v o l c a n i c s .  

2 .  PRESENT STUDY 

2.1 L O C A T I O N .  A C C E S S  & P H Y S I O G R A P H Y  

T h e  Ace-in-the-hole c l a i m  g r o u p  is located 8  k i l o m e t r e s  s o u t h  
west o f  S a l m o ,  B r i t i s h  C o l u m b i a  at an e l e v a t i o n  of about 1 5 0 0  m e t r e s  
( 5 0 0 0  f t ) .  ( S e e  F i g u r e  1). T h i s  a r e a  is c o v e r e d  by N T S  m a p  8 2 F / 3 W  a n d  
is in the N e l s o n  M i n i n g  D i s t r i c t .  

A c c e s s  to the n o r t h  e a s t e r n  p o r t i o n  of t h e  c l a i m  g r o u p  is by 
an 8  k m  l o g g i n g  road l e a v i n g  B.C. H i g h w a y  3  a n d  6  two k i l o m e t e r s  s o u t h  
of S a l m o .  T h e  w e s t e r n  e x t e n t  of the Ace-in-the-hole 1 8 + 0 0  N o r t h  b a s e  
line c a n  b e  r e a c h e d  by a  14 k m  logging road t u r n i n g  s o u t h  f r o m  the 
j u n c t i o n  of H i g h w a y  3  a n d  3 0  a p p r o x i m a t e l y  3 2  k i l o m e t r e s  east of Trail 
( F i g u r e  2 ) .  

2.2 C l a i m s  & S t a t u s  

T o p o g r a p h y  o n  the Ace-in-the-hole c l a i m  g r o u p  is r e l a t i v e l y  
slight a n d  m o s t  of the c l a i m  a r e a  h a s  r e c e n t l y  or is c u r r e n t l y  b e i n g  
logged by B e a u m o n t  T i m b e r  C o .  N o  large s t a n d s  of timber e x i s t  e x c e p t  
in the T i l l i c u m  C r e e k  v a l l e y  on the s o u t h - w e s t  p o r t i o n  of the c l a i m s .  
U n l i k e  m a n y  p r o p e r t i e s  in B.C.. the Ace-in-the-hole G r o u p  is a m e n a b l e  
to m o d e r n  g e o p h y s i c a l  a n d  g e o c h e m i c a l  s u r v e y s  w i t h  g o o d  road a c c e s s  a n d  
e a s i l y  t r a v e r s a b l e  g r o u n d  ( s e e  P l a t e  1). O u t c r o p s  a r e  s c a r c e  in c r e e k  
v a l l e y s  w h i l e  the r i d g e s  a r e  c o m p l e t e l y  e x p o s e d .  L a r g e  e r r a t i c 3  o c c u r  
on the p r o p e r t y  i n d i c a t i n g  g l a c i a t i o n  h a s  o c c u r r e d .  

F i e l d  s e a s o n s  c o u l d  p r o b a b l y  b e g i n  in late A p r i l ,  e a r l y  M a y  
a n d  s t r e t c h  into m i d  O c t o b e r .  

T h e  S w i f t  G r o u p  c o n s i s t s  of 4  c l a i m s  t o t a l l i n g  5 2  u n i t s .  
F a l c o n b r i d g e  L i m i t e d  a l s o  h a s  an a g r e e m e n t  t o  e a r n  100% interest in the 
A c e  In T h e  H o l e  c l a i m  j o i n t l y  o w n e d  by M r .  D a k  G i l e s  a n d  M r .  J o r d a n  
P l a n i d i n  ( F i g u r e  35). C l a i m  i n f o r m a t i o n  is a s  f o l l o w s :  I 

C l a i m  N a m e  

S w i f t  1 
S w i f t  2  

,- S w i f t  3  

R e c o r d  No. U n i t s  E x ~ i r v  D a t e  



S w i f t  4  
Ace-In-Hole 

2.3 F I E L D  M E T H O D S  

A  s i x  w e e k  f i e l d  p r o g r a m  of l i t h o g e o c h e m i c a l  s a m p l i n g ,  
g e o l o g i c  m a p p i n g  a n d  V L F - E M  t r a v e r s e s  w a s  u n d e r t a k e n  by a  three-man 
crew. A  set of two p a r r a l l e l  b a s e l i n e s  t r e n d i n g  5 5  d e g r e e s  n o r t h w e s t  
a n d  o n e  p e r p e n d i c u l a r  line up the S w i f t  C r e e k  v a l l e y  p r o v i d e d  c o n t r o l  
for the w o r k  d o n e .  T h e s e  lines w e r e  s l o p e  c o r r e c t e d ,  c h a i n e d  a n d  
m a r k e d  w i t h  p i c k e t s  e v e r y  2 5  m e t r e s .  

A  total of 5 4  line k i l o m e t r e s  of c r o s s  lines w e r e  c o m p a s s e d  
and hip c h a i n e d  in a s  the m a p p i n g  a n d  l i t h o g e o c h e m i c a l  s a m p l i n g  
p r o g r e s s e d .  O v e r  m o s t  of t h e  g r i d  lines w e r e  5 0 0  m e t r e s  a p a r t  e x c e p t  
the A c e  In T h e  H o l e  a n d  G u s  z o n e s  w h e r e  f i l l  in lines 2 0 0  m e t r e s  a p a r t  
w e r e  put in ( s e e  F i g u r e  35). L i t h o g e o c h e m i c a l  s a m p l e s  w e r e  t a k e n  e v e r y  
1 0 0  to 1 5 0  m e t r e s  w h e r e  p o s s i b l e  a n d  all d a t a  w e r e  r e c o r d e d  a n d  p l o t t e d  
o n  a  1 : 1 0 , 0 0 0  blow-up of t h e  1:50,000 S a l m o  M a p  sheet ( 8 2 F / 3 W l .  

G e o p h y s i c s  t r a v e r s e s  w i t h  a  S a b r e  V L F - E M  unit w e r e  run u s i n g  
the S e a t t l e  t r a n s m i t t i n g  s t a t i o n  to try a n d  o b t a i n  c r o s s - o v e r s .  

3 .  QEOLOQY OF THE A c e - I n - t h e - h o l e  C L A I M  QROUP AREA 

T h e  Ace-in-the-hole c l a i m  g r o u p  a r e a  is u n d e r l a i n  by a  
p a c k a g e  of v o l c a n i c  a n d  v o l c a n o - s e d i m e n t a r y  r o c k s  of the lower J u r a s s i c  
R o s s l a n d  G r o u p .  T h e  m a f i c  v o l c a n i c  rock c o n s i s t  of t w o  m a j o r  
s u b d i v i s i o n s  ( w i t h  limited e x p o s u r e s  of f e w  o t h e r s )  w h i c h  a p p e a r  to be 
i n t e r b e d d e d  a n d  q u i t e  v a r i a b l e  in t h i c k n e s s .  T h e  first a n d  m o s t  likely 
lowest in the s t r a t i g r a p h y  is a  lapilli a n d  b l o c k  s i z e ,  h e t e r o l i t h i c ,  
p o o r l y - s o r t e d  v o l c a n i c  b r e c c i a  w h i c h  is m o s t  o f t e n  f r a m e w o r k  s u p p o r t e d .  
T h e  o t h e r  c o m m o n l y  o c c u r i n g  m a f i c  v o l c a n i c  rock h a s  b e e n  t e r m e d  a  m a f i c  
c r y s t a l  t u f f  d u e  t o  an a b u n d a n c e  of p y r o x e n e  c r y s t a l s .  P l a g i o c l a s e  
c r y s t a l s  a r e  a l s o  q u i t e  c o m m o n  in this unit a n d  i t  is u s u a l l y  m a t r i x  
s u p p o r t e d .  I t  is important to pay c a r e f u l  a t t e n t i o n  to f i e l d  r e l a t i o n s  
a n d  s a w  h a n d  s a m p l e s  f r o m  o u t c r o p s  to d i s t i n g u i s h  t h e s e  u n i t s  a n d  a v o i d  
c o n f u s i n g  v o l c a n i c s  w i t h  m a f i c  i n t r u s i o n s .  

A  s i n g l e  f e l s i c  v o l c a n i c  unit w a s  r e c o g n i z e d  o n  the A c e  In 
T h e  H o l e  g r o u n d  of c o n s i d e r a b l e  s i z e .  O u t c r o p s  d i s p l a y  g o o d  f l o w  
b a n d i n g  t e x t u r e s  a n d  c o n t a i n  q u a r t z  p h e n o c r y s t s  ( M e y e s " )  t h r o u g h o u t .  

A  n u m b e r  of s e d i m e n t a r y  u n i t s  o c c u r  o n  the p r o p e r t y  u s u a l l y  
c o n s i s t i n g  of a r g i l l i t e  m i x e d  w i t h  a s h  or f i n e  g r a i n e d ,  g r e y w a c k e  or 
q u a r t z i t e  i n t e r b e d s .  T h e s e  u n i t s  p r o v i d e  useful s t r u c t u r a l  
i n f o r m a t i o n .  In s o u t h e a s t  p o r t i o n  of the s t u d y  a r e a ,  t h i n l y  l a m i n a t e d  
a r g i l l i t e  a n d  a s h  b e d s  likely r e p r e s e n t i n g  w a n i n g  s t a g e s  of v o l c a n i s m .  
A r e l a t i v e l y  small a m o u n t  of t i m e  w a s  s p e n t  i n s p e c t i n g  t h i s  unit 
d e s p i t e  s i l v e r  a n d  z i n c  a n o m a l i e s .  

T h i c k  p y r i t i c  c h e r t  s e q u e n c e s  a r e  f o u n d  on A c e  In T h e  H o l e  
a n d  S w i f t  4. T h i s  c h e r t  h a s  p y r i t e  l a m i n a e  in i t  a s  well a s  a s h  b e d s .  



9.1 V O L C A N I C  R O C K S  

3.1.1 M A F l C  V O L C A N I C S  

V o l c a n i ~  F l o w  B r e c c i q  

T h e  f r a g m e n t  s i z e s  r a n g e  f r o m  lapilli to b l o c k  or b o m b  s i z e  
a n d  their c o m p o s i t i o n s  vary f r o m  c r y s t a l l i n e  rock to v o l c a n i c  rock 
f r a g m e n t s .  T h i s  rock is d i s t i n c t i v e  d u e  to it's h e t e r o l i t h i c  n a t u r e  
and c l a s t s  a r e  u s u a l l y  s u b  r o u n d e d  to s u b  a n g u l a r  a n d  m o s t  o f t e n  p o o r l y  
s o r t e d .  T h i s  unit is r e m a r k a b l y  u n d e f o r m e d  a n d  o c c a s i o n a l l y  c a r b o n a t e  
a l t e r e d .  R h y o l i t e  lapilli a n d  e v e n  b o m b s  w h e r e  n o t e d  w i t h i n  t h i s  f l o w  
b r e c c i a  near the f e l s i c  e v e n t .  O u t c r o p s  in the a r e a  of S S - 5 7  ( l i n e  2 5  
W e s t ,  2 6 + 0 0  N o r t h )  a r e  r e c o m m e n d e d  for v i e w i n g  the well s t r a t i f i e d  
r h y o l i t e  lapilli in an o t h e r w i s e  c h a o t i c  rock a s  well a s  s o m e  s u r g e  
d e p o s i t s  ( P l a t e  2). 

M a f i c  C r y s t a l  T u f f  

B l a c k  c r y s t a l l i n e  f r a g m e n t s  c h a r a c t e r i z e  t h i s  t u f f a c e o u s  
v o l c a n i c  r o c k .  F e l d s p a r  ( p l a g i o c l a s e  m o s t  l i k e l y )  a r e  a l s o  q u i t e  
c o m m o n  a s  part of the f r a m e w o r k .  T h e  b l a c k  c r y s t a l s  ( u p  t o  1 m m )  a r e  
u s u a l l y  p y r o x e n e  ( a u g i t e )  c r y s t a l s  in v a r i o u s  s t a g e s  of a l t e r a t i o n  to 
a m p h i b o l e  ( h o r n b l e n d e ) .  O n  the G u s  a n d  S w i f t  3  c l a i m  a r e a  t h i s  unit 
c a n  be t r a c e d  into a n  e x t r e m e l y  s e r i c i t i z e d  a n d  s o d i u m  d e p l e t e d  z o n e  
w i t h  up to 20% f i n e  d i s s e m i n a t e d  p y r i t e .  T h i s  unit h a s  d i s t i n c t i v e  
high m a g n e s i a  c o m p o n e n t .  

A d d i t i o n a l  M a f i c  U n i t s  

L i t h i c  t u f f s  a n d  a s h  u n i t s  d o  o c c u r  in the Ace-in-the-hole 
c l a i m  g r o u p  h o w e v e r  in r e l a t i v e  low a b u n d a n c e s .  O c c a s i o n a l y  o l i v i n e  
f l o w  b a s a l t s  w e r e  n o t e d  east of the fault ( s e e  P l a t e  31 s u g g e s t i n g  
t h e s e  r o c k s  m a y  h a v e  m o v e d  s o u t h  a n d  a r e  lower s t r a t i g r a p h i c a l l y  than 
the A c e  In T h e  H o l e  p a c k a g e .  N o  p i l l o w  lavas w e r e  e n c o u n t e r e d  a n y w h e r e  
on the m a p p i n g  t r a v e r s e s .  

T h e  p r e s e n t  c l a s s i f i c a t i o n  s c h e m e  for the m a f i c  r o c k s  w a s  
d e v e l o p e d  t o  suit a  1:10,000 s c a l e  m a p p i n g  s y s t e m .  

3.1.2 F E L S I C  V O L C A N I C S  

T h i s  d i s t i n c t i v e  q u a r t z  p o r p h y r i t i c  r h y o l i t e  o c c u r s  o n  the 
A c e  In T h e  H o l e  c l a i m  in t h e  n o r t h w e s t  p o r t i o n  of the s t u d y  a r e a  
m e a s u r i n g  a b o u t  7 0 0  m e t r e s  in a  n o r t h - s o u t h  d i r e c t i o n  a n d  2 0 0  m e t r e s  
a c r o s s  its w i d e s t  e x p o s u r e .  F l o w  b a n d i n g  is c o m m o n  t h r o u g h o u t  a n d  the 
c o m p o s i t i o n  o f  t h i s  unit a p p e a r s  to be q u i t e  u n i f o r m .  I 

T h i s  unit is d e s c r i b e d  a s  a  q u a r t z - e y e  r h y o l i t e  in the f i e l d  
d u e  to an a b u n d a n c e  of 1-2 m m  s u b - r o u n d e d  q u a r t z  p h e n o c r y s t s .  T h e  
m a t r i x  is w h i t e  to a  faint o l i v e  g r e e n  a n d  a p h a n i t i c .  P y r i t e  c r y s t a l s  
o c c u r  in s o m e  s a m p l e s .  T h i n  s e c t i o n  e x a m i n a t i o n s  reveal t h e  p r e s e n c e  
of large 11-2 m m l  f e l d s p a r  p h e n o c r y s t s  a s  w e l l  a s  q u a r t z  a n d  



PLATE 1: Looking e a s t  a c r o s s  Ace i n  t h e  Hole and S w i f t  4 .  
R e l a t i v e l y  g e n t l e  topography combined w i t h  good 
road a c c e s s .  

PLATE 2: R h y o l i t e  f ragments  showing p r e f e r r e d  o r i e n t a t i o n  
i n  a m a f i c  v o l c a n i c .  



PLATE 3: L a p i l l i  t u f f  

PLATE 4: Blocks  of  c h e r t  w i t h  p y r i t e  laminae f l o a t i n g  

c h a o t i c a l l y  i n  a  p y r i t i - c  v o l c a n i c  m a t r i x .  



d e v i t r i f i c a t i o n  t e x t u r e s  in the m a t r i x  r a n g e  f r o m  s p h e r u l i t e s  to 
m i c r o g r a p h i c  i n t e r g r o w t h s .  T h i s  s u g g e s t  the rock w a s  o r i g i n a l l y  a  
q u a r t z - f e l d s p a r  p o r p h y r i t i c  g l a s s  f l o w .  

3 . 2  SEDIMENTARY ROCKS 

S e v e r a l  m i x e d  a r g i l l i t e  a n d  a s h  u n i t s  e x i s t  in the p r o j e c t  
a r e a  a n d  t h e s e  p r o v e d  useful in o b t a i n i n g  s t r u c t u r a l  i n f o r m a t i o n .  T h e y  
a l s o  i n d i c a t e  a  m a r i n e  e n v i r o n m e n t  a n d  a r e  not u s u a l l y  m o r e  t h a n  1 0  or 
2 0  m e t r e s  t h i c k .  

T w o  e x t e n s i v e  c h e r t  h o r i z o n s  w e r e  f o u n d  on the p r o p e r t y  b o t h  
a r e  located in the s o u t h w e s t  p o r t i o n  o f  the s t u d y  a r e a .  T h e s e  o u t c r o p s  
a r e  d i f f i c u l t  to s t u d y  in detail a s  the w e a t h e r e d  s u r f a c e  is v e r y  rusty 
and f r a c t u r e s  never p r o v i d e  a  f r e s h  s u r f a c e .  C a r e  m u s t  be t a k e n  to 
a v o i d  o v e r l o o k i n g  an e x h a l a t i v e  h o r i z o n  w i t h i n  t h e s e  c h e r t  a n d  p y r i t e  
a c c u m u l a t i o n s .  ( P l a t e  41 

S a m p l e s  cut f r o m  t h e s e  o u t c r o p s  d i s p l a y  a l t e r n a t i n g  t h i n l y  
l a m i n a t e d  p y r i t e  and chert w i t h  o c c a s i o n a l  a s h  units. T h e  c h e r t  
l a m i n a e  a r e  s l i g h t l y  h e m a t i t i c  g i v i n g  a  faint pink t i n g e  to t h e m  a n d  
a r e  low in s i l i c a  ( S i 0 2  c o n t e n t  is a r o u n d  60% by weight]. T h i s  is 
p r o b a b l y  d u e  to h i g h  a s h  or c l a s t i c  c o m p o n e n t .  

In t h e  s o u t h  e a s t e r n  p o r t i o n  of the p r o j e c t  a r e a  a l t e r n a t i n g  
thin l a m i n a t i o n s  of a s h  a n d  c a r b o n a c e o u s  a r g i l l i t e  a r e  f o u n d .  T h i n  
s e c t i o n  i n s p e c t i o n  i n d i c a t e s .  T h e s e  a l s o  c o n t a i n  l a m i n a e  of q u a r t z i t e .  
T h e s e  r o c k s  a r e  in c o n t a c t  w i t h  the N e l s o n  p l u t o n i c  r o c k s  a l o n g  the 
s o u t h e r n  b o u n d a r y  of the S w i f t  c l a i m s .  

3.2 I N T R U S I V E  ROCKS 

A n  i m p r e s s i v e  v a r i e t y  of c o m p o s i t i o n s  e x i s t  a m o n g  i n t r u s i v e  
r o c k s  s c a t t e r e d  t h r o u g h o u t  the p r o p e r t y .  R o c k  t y p e s  r a n g e  f r o m  g a b b r o  
to m o n z o n i t e s  w i t h  f e l d s p a r  p o r p h y r i t i c  d i o r i t e s  b e i n g  m o s t  c o m m o n .  
A l t h o u g h  i n t r u s i v e  r o c k s  a r e  f r e q u e n t l y  e n c o u n t e r e d  on the p r o p e r t y  
o n l y  the N e l s o n  g r a n i t e  t o  the s o u t h  is of a n y  g r e a t  s i z e .  

T h e  o c c u r r e n c e  of a  d i v e r s e  r a n g e  of i n t r u s i v e s  a n d  
e s p e c i a l l y  a c i d i c  i n t r u s i o n s  near the v o l c a n i c  c e n t r e  a r e  
c h a r a c t e r i s t i c  of o r e - c o n t a i n i n g  v o l c a n i c  p i l e s  ( S a n g s t e r  1 9 7 2 ,  P 2 1 .  
T h e  h y d r o t h e r m a l l y  a l t e r e d  f e l d s p a r - a u g i t e  p o r p h y r y  ( S S - 1 2 2 ,  L 2 7 W ,  
2 0 + 7 5 N 0  a n d  f e l d s p a r  p o r p h y r y  c o l l e c t e d  at S S - 1 3 8  m a y  play signifhicant 
r o l e s  in l o c a l i z i n g  m i n e r a l i z a t i o n .  T h i s  rock m a y  e v e n  be a  f e e d e r  
d y k e  for m a f i c  tuff lavas. 



3 . 3  P R E L I M I N A R Y  GEOLOGIC INTERPRETATION 

A  v o l c a n o  m o r e  t h a n  l i k e l y  l o c a t e d  i n  t h e  R o s s l a n d  a r e a  h a s  
PCr v o l c a n i c  d e b r i s  f l o w s  o n  i t ' s  f l a n k  w h i l e  p r o d u c i n g  t h e  m a f i c  t u f f  

l a v a .  A  s m a l l  v o l c a n i c  c e n t r e  d e v e l o p s  o n  t h e  A c e  I n  T h e  H o l e  c l a i m  
a n d  f e l s i c  l a v a s  a p p e a r  a l o n g  w i t h  n e a r b y  i n t r u s i v e  r o c k s .  F u r t h e r  
m a f i c  l a v a  a c c u m u l a t i o n  f o l l o w e d  b y  a  p e r i o d  o f  q u i e s c e n c e  a n d  
c o n s i d e r a b l e  c h e r t  a c c u m u l a t i n g .  A g a i n  a  d i s t a l  m a f i c  e v e n t  i s  
f o l l o w e d  b y  s e d i m e n t  a n d  a s h  l a m i n a t i o n s  a s  v o l c a n i s m  w a n e s .  T h e  m a f i c  
v o l c a n i c  r o c k  c o n t a i n s  m a n y  v i t r i c  a n d  p o r p h y r i t i c  l a v a  f r a g m e n t s  
i n d i c a t i n g  q u i c k  c o o l i n g  o n  a  s t e e p  s l o p e .  T h e  f e l s i c  l a v a  i s  now 
p r e s e n t  a s  a  s p h e r u l i t i c  q u a r t z  e y e  r h y o l i t e  dome.  

T h e  c h a n g e s  i n  t y p e  o f  v o l c a n i c  a n d  e p i s o d e s  o f  s e d i m e n t a t i o n  
a l l  l i k e l y  i n  a  s u b - a q u e o u s  i s l a n d - a r c  e n v i r o n m e n t  p r o v i d e  m a n y  
o p p o r t u n i t i e s  f o r  t h e  p r o d u c t i o n  o f  m a s s i v e  s u l p h i d e s  w i t h  p r e c i o u s  
m e t a l  a s s o c i a t i o n s  [ S a n g s t e r ,  1 9 7 2 ) .  

4 .  M I N E R A L I Z A T I O N  

T h e  o n l y  s i g n i f i c a n t  a s s a y s  o b t a i n e d  t o  d a t e  o n  t h e  A c e - i n -  
t h e - h o l e  C l a i m  a r e a  h a v e  b e e n  f r o m  q u a r t z - c a r b o n a t e  v e i n s .  T h e  v e i n s  
s y s t e m s  e n c o u n t e r e d  w h i c h  o c c u r  i n  a  r o u g h l y  e a s t  w e s t  l i n e a t i o n  o n  A c e  
I n  T h e  H o l e  a n d  t h e  s o u t h e r n  b o u n d a r y  o f  S w i f t  3 .  S S - 1 3 3  i s  a  f l o a t  
s a m p l e  o f  q u a r t z - b a r i t e  f r o m  n e a r  t h e  w e s t  t r e n c h  o n  S w i f t  3  g a v e  t h e  
f o l l o w i n g  a s s a y :  Cu 2 8 0  ppm,  Pb 1 5 0  ppm,  Z n  3 1 0  ppm,  Au 1 8 8  p p b ,  Ag 
1 4 , 2 0 0  p p b .  

*t T h e s e  v e i n s  c o u l d  v e r y  w e l l  h a v e  b e e n  c a r r y i n g  b a r i u m ,  b a s e  
m e t a l  a n d  p r e c i o u s  r i c h  s o l u t i o n s  u p w a r d  f r o m  b e n e a t h  t h e  a l t e r a t i o n  
z o n e  o n  t h e  G u s  c l a i m s .  

D i s s e m i n a t e d  p y r i t e  i s  common t h r o u g h o u t  t h e  r o c k s  o n  t h e  
p r o p e r t y  a n d  e s p e c i a l l y  i n  t h e  Gus  z o n e  w h e r e  u p  t o  20% p y r i t e  e x i s t s .  
N o w h e r e  w a s  a n y  s o r t  o f  s t o c k w o r k  e n c o u n t e r e d .  

E n c o u r a g i n g  s u l p h i d e  f r a g m e n t s  w e r e  n o t i c e d  i n  t h e  m a f i c  
v o l c a n i c  u n i t  c l o s e  t o  p y r i t i c  c h e r t  s e q u e n c e  ( S S  - 2 5 ) .  

I n  t h e  a r e a  a r o u n d  t h e  a d i t  o n  t h e  s o u t h e r n  b o u n d a r y  o f  S w i f t  
3  a n d  Gus  c h e r t y  l o o k i n g  v o l c a n i c s  c o n t a i n i n g  g r e e n  m i c a s  e x i s t .  T h e s e  
h a v e  b e e n  i d e n t i f i e d  a s  f u c h s i t e  ( A p p e n d i x  I V ) .  

T h e  s t r u c t u r a l  g e o l o g y  o f  o u t c r o p s  o f  t h e s e  e x p o s u r e s  a r o u n d  
SS-36  a n d  SS-95  a p p e a r s  c o m p l i c a t e d  a n d  w i l l  r e q u i r e  c l o s e r  
e x a m i n a t i o n .  SS - 3 6  w a s  a n  e x t e m e l y  c a r b o n a t e  a l t e r e d  v o l c a n i c  w i t h  
2 0 2 0  p p b  A u .  SS - 3 9 ,  a  q u a r t z  v e i n  g a v e  t h e  f o l l o w i n g  r e s u l t s :  C u ,  
7 7 0 0  ppm,  P b  1 0 2 0  ppm a n d  Z n  6 5 0 0  p p b ,  Au 4 9 6  p p b ,  Ag 7 5 0 0  p p b .  

1 

On t h e  A c e  I n  T h e  H o l e  a  s h a f t  a b o u t  5  m e t r e s  w a s  s u n k  a  
n a r r o w  q u a r t z  v e i n  p i n c h i n g  a n d  s w e l l i n g  t o  a  m a x i m u m  o f  a p p r o x i m a t e l y  
4 0  cm. A s a m p l e  o f  a  s u l p h i d e  r i c h  p o c k e t  i n  t h e  v e i n  g a v e  t h e  
f o l l o w i n g  v a l u e s :  7 5 0  p p b  A u ,  1 3 2  ppm A g ,  9 9 0 0  ppm Cu ,  4 6 , 5 0 0  ppm P b ,  
1 1 5 0  ppm Z n .  



t h e - h o l e  p r o j e c t  a r e a  i s  r e s t r i c t e d  t o  a  s e r i e s  o f  q u a r t z - c a r b o n a t e  
v e i n s  w h i c h  t r e n d  r o u g h l y  ENE a l o n g  t h e  s o u t h e r n  p a r t  o f  S w i f t  3 .  

'rcr T h e s e  v e i n s  a r e  h o s t e d  i n  c a r b o n a t e  a l t e r e d  v o l c a n i c  r o c k s  a l o n g  t h e  
n o r t h  s i d e  o f  t h e  m a i n  l o g g i n g  r o a d .  

P y r i t e  c o n t e n t  r a n g e s  u p  t o  25% i n  some a l t e r e d  v o l c a n i c s  i n  
t h e  G u s  z o n e .  T h e  f o l l o w i n g  o f  l i t h o g e o c h e m i c a l  s a m p l e s  c o n t a i n  u p  t o  
25% p y r i t e :  SS - 0 2 1 ,  SS - 0 1 7 ,  SS - 1 8 3 ,  SS - 1 4 2 ,  SS - 1 1 0 ,  SS - 4 4 .  

S a m p l e s  w e r e  t a k e n  a t  1 0 0  t o  1 5 0  m e t r e  i n t e r v a l s ,  w h e r e  
p o s s i b l e ,  a t  a  l i n e  s p a c i n g  o f  5 0 0  m e t r e s  o v e r  m o s t  o f  t h e  s t u d y  a r e a  
( s e e  F i g u r e  3 5 ) .  T h e  r o c k s  s e l e c t e d  f o r  s a m p l i n g  w e r e  i d e n t i f i e d  i n  
t h e  f i e l d  a s  b e i n g  v o l c a n i c  o r  h a v i n g  a  h i g h  v o l c a n i c  c o m p o n e n t .  The  
g e o c h e m i c a l  a n a l y s i s  w a s  d o n e  b y  T e r r a m i n  R e s e a r c h  L a b s  o f  C a l g a r y  
a c c o r d i n g  t o  m e t h o d s  d e s c r i b e d  i n  A p p e n d i x  I l l .  D a t a  p r o c e s s i n g  w a s  
d o n e  o n  a  PDP-11  u t i l i z i n g  t h e  Q-Gas s o f t w a r e  p a c k a g e .  T h e  d a t a  w a s  
s u b s e q u e n t l y  r e f i n e d  b y  r e m o v i n g  a l l  s a m p l e s  o f  q u a r t z  v e i n s ,  s e d i m e n t s  
o r  a p p a r e n t  i n t r u s i o n s  f r o m  t h e  o r i g i n a l  d a t a  s e t  t o  l e a v e  a  
r e p r e s e n t a t i v e  p o p u l a t i o n  o f  v o l c a n i c  a n d  v o l c a n o - s e d i m e n t a r y  r o c k s  
p r e s e n t .  

A l l  r o c k s  c o l l e c t e d  ( 2 1 8  s a m p l e s )  w e r e  i n c l u d e d  i n  t r a c e  a n d  
m i n o r  e l e m e n t  s t a t i s t i c a l  c a l c u l a t i o n s  a n d  h i s t o g r a m s .  M a j o r  e l e m e n t  
o x i d e  d a t a  p r o c e s s i n g  i s  f o r  m a f i c  v o l c a n i c  r o c k s  o n l y ,  a n d  o n l y  1 3  
s a m p l e s  o f  t h e  f e l s i c  v o l c a n i c  w e r e  c o l l e c t e d .  T h i s  i s  n o t  e n o u g h  t o  
p r o v i d e  a  n o r m a l  p o p u l a t i o n .  

6 . 1  TRACE & MINOR ELEMENT GEOCHEMISTRY 

T h e  t r a c e  a n d  m i n o r  e l e m e n t s  o f  c o p p e r ,  l e a d ,  z i n c ,  b a r i u m ,  
s i l v e r  a n d  g o l d  w e r e  a n a l y s e d .  O n l y  b a r i u m  a n d  z i n c  a r e  n o r m a l l y  
d i s t r i b u t e d  w h i l e  c o p p e r  a n d  s i l v e r  d i s p l a y  l o g  n o r m a l  d i s t r i b u t i o n s .  
U n f o r t u n a t e l y  l e a d  a n d  g o l d  s h o w e d  n e i t h e r  n o r m a l  n o r  l o g  n o r m a l  
d i s t r i b u t i o n s .  E n r i c h m e n t  i s  d e f i n e d  a s  b e i n g  o n e  s t a n d a r d  d e v i a t i o n  
g r e a t e r  t h a n  t h e  c a l c u l a t e d  m e a n  f o r  n o r m a l l y  o r  l o g  n o r m a l l y  d i s t r i -  
b u t e d  p o p u l a t i o n s .  

B a r i u m  ( F i a u r q  61 

B a r i u m  e n r i c h e d  s a m p l e s  0 1 3 3 0  p p m l  a r e  s c a t t e r e d  t h r o u g h o u t  
t h e  p r o p e r t y  ( F i g u r e  3 2 1 .  H o w e v e r ,  t h e  l a r g e s t  c o n c e n t r a t i o n  o f  
a n o m a l o u s  s a m p l e s  a r e  i n  a l t e r e d  m a f i c  r o c k s  i n  t h e  a r e a  o f  t h e  S w i f t  3  
a n d  G u s  b o u n d a r y  ( G u s  z o n e )  a n d  e x t e n d  d u e  e a s t  o n  t o  S w i f t  2 .  B a r i u m  
h i g h s  a r e  o f t e n  a c c o m p a n i e d  b y  z i n c  h i g h s .  T h e  f e l s i c  v o l c a n i c  h a v e  
c o m p a r i t i v e l y  l o w  b a r i u m  v a l u e s .  1 

C o ~ ~ e r  ( F i a u r e s  7,8)  

C o p p e r  s h o w s  a  n e g a t i v e l y  s k e w e d  l o g n o r m a l  d i s t r i b u t i o n  
s u g g e s t i n g  a  g r o u p  o f  c o p p e r  p o o r  r o c k s  e x i s t .  I n  f a c t ,  T a b l e  3 s h o w s  
t h e  f e l s i c  v o l c a n i c s  a r e  c o p p e r  p o o r .  C o p p e r  h i g h s  a r e  a g a i n  f o u n d  i n  
l a r g e s t  a m o u n t s  i n  t h e  Gus  z o n e  a n d  S w i f t  2  e x t e n s i o n .  C o p p e r  v a l u e s  



i n  f a c t  r a r e l y  a s s a y e d  h i g h e r  t h a n  2 0 0  p p m  e x c e p t  i n  s u l p h i d e  p o d s  
w i t h i n  q u a r t z - c a r b o n a t e  v e i n s .  

y*r. 

L e a d  ( F i g u r e s  $9-10) - 
U n f o r t u n a t e l y  l e a d  d a t a  w a s  n o t  n o r m a l l y  d i s t r i b u t e d  a n d  

t h e r e f o r e  s t a t i s t i c a l  m e t h o d s  a r e  n o t  v a l i d .  A  t h r e s h o l d  v a l u e  o f  2 5  
ppm w a s  a r b i t r a r i l y  c h o s e n .  T a b l e  1  i l l u s t r a t e s  t h e  a s s o c i a t i o n  o f  
l e a d  w i t h  t h e  f e l s i c  r o c k s .  

Z i n c  ( F i a u r e  11) 

Z i n c  c o r r e l a t e s  w e l l  w i t h  s i l v e r  ( T a b l e  1 1  a n d  i s  n o t  p r e s e n t  
i n  a n y  g r e a t  a m o u n t  i n  t h e  f e l s i c  r o c k s .  Z i n c  h i g h s  w e r e  o b t a i n e d  f r o m  

m i x e d  v o l c a n i c s  a n d  s e d i m e n t s  i n  t h e  s o u t h e a s t .  S a m p l e  SS-46  s h o w s  
a n o m a l o u s  z i n c  a n d  s i l v e r  c o m b i n e d  w i t h  c o n s i d e r a b l e  s i l i c a  a n d  s o d a  
d e p l e t i o n .  

G o l d  ( F i a u r e  12> 

G o l d  v a l u e s  w e r e  n o t  n o r m a l l y  d i s t r i b u t e d  t h e r e f o r e  a n  
a r b r i t r a r y  t h r e s h o l d  o f  2 5  p p b  w a s  c h o s e n .  G o l d  a n d  s i l v e r  a n o m a l o u s  
s a m p l e s  c l u s t e r  a r o u n d  t h e  Gus  z o n e  w i t h  g o l d  r e a c h i n g  a  h i g h  2 0 2 0  p p b  
( - 0 6 5  o z / t 1 .  T h e  f e l s i c  v o l c a n i c  s a m p l e s  a p p e a r  t o  b e  e n r i c h e d  w i t h  
r e s p e c t  t o  g o l d  a s  h a l f  o f  t h e  s a m p l e  s e t  a r e  a b o v e  o u r  t h r e s h o l d  
v a l u e  ( T a b l e  3 1 .  

t S i l v e r  ( F i g u r e s  13, 14) 

As p r e v i o u s l y  m e n t i o n e d  s i l v e r  e n r i c h m e n t  o c c u r s  i n  t h e  Gus  
z o n e  a s  w e l l  a s  b e i n g  a s s o c i a t e d  w i t h  c o p p e r  h i g h s .  T h e  f e l s i c  r o c k s  
d o  n o t  s e e m  t o  s h o w  s i l v e r  e n r i c h m e n t .  

I n  c o n c l u s i o n  t h e  p a t h w a y s  e l e m e n t s  s e e m  t o  t a r g e t  t h e  G u s  
z o n e  a n d  S w i f t  2 e x t e n s i o n  a r e a .  Z i n c  a n d  b a r i u m  e n r i c h e d  s a m p l e s  
o c c u r  i n  t h e  v o l c a n o - s e d i m e n t a r y  r o c k s  i n  t h e  s o u t h e a s t  p a r t  o f  t h e  
s t u d y  a r e a .  A n u m b e r  o f  s p o t  h i g h s  e x i s t  f r o m  q u a r t z - c a r b o n a t e  v e i n s  
a l o n g  t h e  S w i f t  3 -Gus b o u n d a r y  ( s e e  F i g u r e  3 3 1 .  

6 . 2  MAJOR ELEMENTS 

Oxide S e o c h e m i  s t r y  

H i s t o g r a m s  o f  c u m u l a t i v e  f r e q u e n c y  v e r s u s  w e i g h t  p e r  c e n t  f o r  
s i l i c a  a n d  p o t a s h  r e p r e s e n t  n o r m a l  d i s t r i b u t i o n s  w h i l e  g o l d  a n d  
m a g n e s i a  d i s p l a y  b i m o d a l  d i s t r i b u t i o n .  T i t a n i a  i s  r a r e l y  a f f e c t e d  b y  
h y d r o t h e r m a l  a c t i v i t y  a n d  u s u a l l y  r e f l e c t s  t h e  d e g r e e  o f  d i f f e r e n t -  
i a t i o n  f r o m  t h e  o r i g i n a l  m a g i n a  ( M c C o n n e l l  1 9 7 6 ,  P g .  9 3 1 .  I t  h a s  
t h e r e f o r e  b e e n  l e f t  o u t  o f  t h e  a l t e r a t i o n  g e o c h e m i s t r y  d i s c u s s i o l p .  
M a f i c  v o l c a n i c  r o c k s  o n l y  i n  t h e  f o l l o w i n g  c a l c u l a t i o n s .  

S i l i c ~  ( F i a u r e  lfir 

S i l i c a  s h o w s  a  m a r k e d  d e p l e t i o n  i n  t h e  Gus  z o n e  a r e a .  
S a m p l e s  t a k e n  o f  t h e  v o l c a n i c s  i n  t h e  n o r t h e a s t  a r e  c h a r a c t e r i z e d  b y  
l o w e r  s i l i c a  v a l u e s  c o m b i n e d  w i t h  h i g h e r  m a g n e s i a  a n d  t i t a n i a .  S i l i c a  



l o w e r  s i l i c a  v a l u e s  c o m b i n e d  w i t h  h i g h e r  m a g n e s i a  a n d  t i t a n i a .  S i l i c a  
w a s  f o u n d  t o  b e  e n r i c h e d  i n  some s a m p l e s  u s u a l l y  i n  c l o s e  p r o x i m i t y  t o  
q u a r t z - c a r b o n a t e  v e i n  s y s t e m s .  S i l i c a  d e p l e t i o n  c h a r a c t e r i z e s  p i p e  

ieLr a l t e r a t i o n  z o n e s  a t  a  n u m b e r  o f  m a s s i v e  s u l p h i d e  d e p o s i t s ;  N o r b e c .  
M i l l e n b a c h ,  M a t t a b i  a n d  E a s t  W a i t e  d e p o s i t s  i n  t h e  C a n a d i a n  s h i e l d  a n d  
K i l l i n g d a l  i n  N o r w a y  ( G o v e t t  a n d  N i c h o l ,  1 9 7 9 ,  M c C o n n e l l  1 9 7 6 ) .  T h e  
b i m o d a l  d i s t r i b u t i o n  o f  s i l i c a  w i l l  b e  d i s c u s s e d  l a t e r  i n  t h i s  r e p o r t .  

S o d a  ( F i a u r e  16) 

S o d a  i s  b i m o d a l l y  d i s t r i b u t e d  r e p r e s e n t i n g  t h e  t w o  u n a l t e r e d  
v o l c a n i c .  S o d a  d e p l e t e d  r o c k s  c o n c e n t r a t e  i n  t h e  Gus  z o n e  a n d  t h e  
S w i f t  2 e x t e n t i o n .  N o n e  o f  t h e  f e l s i c  v o l c a n i c  r o c k s  s h o w  a n y  s o d a  
d e p l e t i o n .  S o d a  - p o o r  r o c k s  d e f i n e  t h e  p i p e  a l t e r a t i o n  z o n e s  o f  m o s t  
v o l c a n g e n i c  m a s s i v e  s u l p h i d e  d e p o s i t s  ( G o v e t t  a n d  N i c h o l ,  1 9 7 9 ) .  

M a g n e s i a  ( F i a u r e  17) 

T h e  m a g n e s i a  h i s t o g r a m  s h o w s  a  b i m o d a l  d i s t r i b u t i o n  
i l l u s t r a t i n g  a g a i n  t h e  d i f f e r e n c e  i n  c h e m i s t r y  b e t w e e n  t h e  m a f i c  t u f f  
a n d  v o l c a n i c  b r e c c i a .  T h e  s a m p l e s  a b o v e  6 . 7 5  w e i g h t  p e r c e n t  l i k e l y  
r e p r e s e n t  a  m a g n e s i a  e n r i c h e d  p o p u l a t i o n .  M a g n e s i a  e n r i c h m e n t  i s  a  
common f e a t u r e  o f  a l t e r a t i o n  g e o c h e m i s t r y  o f  m a n y  v o l c a n o g e n i c  m a s s i v e  
s u l p h i d e  d e p o s i t s  ( G o v e t t  a n d  N i c h o l ,  1 9 7 9 ) .  I n  t h e  n o r t h e a s t  s e c t i o n  
o f  s t u d y  a r e a  h i g h  m a g n e s i a  e x i s t s  d u e  t o  a n k a r a m i t i c  l a v a s .  

P o t a s h  ( F i a u r e  19) 

P o t a s h  a l t h o u g h  u s u a l l y  e n r i c h e d  i n  w a l l  r o c k s  o f  m a s s i v e  
s u l p h i d e  d e p o s i t s  m a y  a l s o  b e  d e p l e t e d .  M a f i c  v o l c a n i c s  o f  t h e  Gus  
z o n e  a r e  i n  f a c t  e n r i c h e d  i n  p o t a s h  w h i l e  t h e  m a f i c  r o c k s  i n  t h e  
v i c i n i t y  o f  t h e  f e l s i c  v o l c a n i c  s h o w  a r e  p o t a s h  d e p l e t i o n .  

5 . 3  D I S C U S S I O N  OF ALTERATION GEOCHEMISTRY 

C o r r e l a t i o n  & S c a t t e r o l o t  A n a l v s i s  

A  c o r r e l a t i o n  m a t r i x  w a s  c a l c u l a t e d  a n d  a p p e a r s  i n  F i g u r e  20. 
A  s t r o n g  p o s i t i v e  c o r r e l a t i o n  e x i s t s  b e t w e e n  t i t a n i a  a n d  m a g n e s i a  a s  
w e l l  a s  t h e  a l k a l i e s  a n d  s i l i c a .  S t r o n g  n e g a t i v e  c o r r e l a t i o n s  e x i s t  
b e t w e e n  t i t a n i a  a n d  s i l i c a ,  m a g n e s i a  a n d  s i l i c a  c o p p e r  a n d  s i l i c a  a n d  
f i n a l l y  p o t a s h  a n d  m a g n e s i a .  

T h e s e  r e l a t i o n s h i p s  r e f l e c t  t h e  c h e m i s t r y  o f  t h e  t h r e e  
d i f f e r e n t  l a v a s  p r e s e n t  o n  A c e - i n - t h e - h o l e  c l a i m  g r o u p  s t u d y  a r e a .  
R h y o l i t e  h i g h  i n  s i l i c a  a n d  a l k a l i e s  w i t h  l o w  m a g n e s i a ,  t i t a n l a  a n d  
c o p p e r  o c c u r  o n  t h e  A c e  I n  T h e  H o l e  c l a i m .  I n  t h e  n o r t h e a s t  q u a d r a n t  
o f  t h e  p r o p e r t y  s a m p l e s  s h o w  h i g h e r  m a g n e s i a ,  t i t a n i a  a n d  c o p p e r  v a l u e s  
w h i l e  s i l i c a  a n d  a l k a l i e s  a r e  d e f i c i e n t  ( F i g u r e  3 1 ) .  B a s a l t i c  I ,ava i s  
f o u n d  o v e r  m o s t  o f  t h e  c l a i m  a r e a .  

P o t a s h  w a s  s h o w n  t o  c o r r e l a t e  p o s i t i v e l y  w i t h  s i l v e r ,  b a r i u m  
a n d  s i l i c a .  W e a k e r  n e g a t i v e  c o r r e l a t i o n  e x i s t  b e t w e e n  s o d a  a n d  s i l v e r ,  
s o d a  a n d  p o t a s h ,  t i t a n i a  a n d  p o t a s h .  T h i s  s e e m s  t o  i n d i c a t e  t h a t  z o n e s  
o f  p o t a s h  e n r i c h m e n t  a n d  s o d a  d e p l e t i o n  a r e  m o s t  l i k e l y  t o  b e  e n r i c h e d  



i n  s i l v e r  a n d  b a r i u m .  

A s  p a r t  o f  t h e  d a t a  a n a l y s i s  p r e s e n t a t i o n  F i g u r e s  2 1  t h r o u g h  
b. 2 6  a r e  p l o t s  o f  t h e  s t r o n g e r  c o r r e l a t i o n s  d i s c o v e r e d .  

F i g u r e  2 8  i s  a n  a l k a l i - s i l i c a  p l o t .  A l l  s a m p l e s  w e r e  p l o t t e d  
i n  a n  a t t e m p t  t o  c l a s s i f y  t h e  d i f f e r e n t  l a v a s  p r e s e n t .  F i g u r e  1 5 ,  t h e  
h i s t o g r a m  f o r  s i l i c a  s u g g e s t s  t w o  p o p u l a t i o n s  o f  m a f i c  r o c k s  e x i s t .  
T h e  s m a l l e r  p o p u l a t i o n  a p p e a r s  t o  b e  s o m e w h a t  e n r i c h e d  i n  s i l i c a .  A  
n u m b e r  o f  s a m p l e s  w e r e  e x p e c t e d  t o  c o n t a i n  m o r e  s i l i c a  d u e  t o  a  h i g h  
c h e r t  c o m p o n e n t  a n d  m a n y  w e r e  s a m p l e d  n e a r  a  q u a r t z  v e i n .  T h e  c o m b i n e d  
a l k a l i s - s i l i c a  p l o t ,  F i g u r e  2 8  c l e a r l y  s h o w s  t h e  f e l s i c  r o c k s  i n  t h e  
s u b a l k a l i n e  f i e l d  w h i l e  t h e  m a f i c  v o l c a n i c s  c l u s t e r  a b o u t  t h e  a l k a l i c  
s u b - a l k a l i c  b o r d e r .  W h e t h e r  t h e  s a m p l e s  h i g h e r  i n  s i l i c a  a r e  a  r e s u l t  
o f  a l t e r a t i o n  o r  r e p r e s e n t  t h e  c h e m i s t r y  o f  t h e  v o l c a n i c  f l o w  b r e c c i a  
i s  a  m a t t e r  f o r  s p e c u l a t i o n .  B e d d o e s - S t e p h e n s '  1 9 8 2  s t u d y  o f  w h o l e -  
r o c k  g e o c h e m i s t r y  o f  R o s s l a n d  v o l c a n i c s  a r r i v e d  a t  a  s i m i l a r  
c o n c l u s i o n ,  t h a t  i s  t h e  r o c k s  t e n d  t o  b e  a l k a l i c  a t  l o w  S i 0 2  a n d  c r o s s  
t h e  l i n e  t o  b e c o m e  s u b - a l k a l i n e  a t  h i g h e r  S i 0 2  v a l u e s .  T h e  o c c u r r e n c e  
o f  f e l s i c  v o l c a n i c s  o n  t h e  A c e - i n - t h e - h o l e  c l a i m  a r e a  i s  i n d i c a t i v e  o f  
c a l c - a l k a l i n e  v o l c a n i c s  w h i c h  l e n d s  c r e d e n c e  t o  t h e  t h e o r y  t h a t  b o t h  
a l k a l i n e  a n d  c a l c - a l k a l i n e  a r e  i n d e e d  p r e s e n t  i n  t h e  R o s s l a n d  s u i t e .  
T h e  f o l l o w i n g  c l a s s i f i c a t i o n  r o c k s  w a s  u s e d  b y  B e d d o e s - S t e p h e n s  t o  
d i v i d e  m a f i c  v o l c a n i c  r o c k s  c o l l e c t e d :  

O t h e r  
S i 0 2  !!k@ C D X .  P l a a .  P h e n o c r v s t s  
u Wt -96 V o l  . %  V o l e %  

‘*t A n k a r a m i t e  
B a s a l  t  
A n d e s  i t e  

4 6 - 5 0  1 4 - 9  > 3 0  0 - 5  O l i v i n e  
4 8 - 5 4  9 - 5  3 0 - 1 0  5 - 2 5  O l i v i n e  
5 4 - 6 0  6 - 2  1 0 - 0  < 2 5  A m p h i b o l e  

F i g u r e  2 7  s h o w s  H a r k e r  v a r i a t i o n  d i a g r a m s  f o r  m a f i c  a n d  
i n t e r m e d i a t e  v o l c a n i c s .  T h e  a b o v e  t a b l e  w a s  u s e d  t o  a p p r o x i m a t e  r o c k  
t y p e  b o u n d a r i e s .  F i g u r e  2 7 a .  h a s  d o t t e d  l i n e s  r e p r e s e n t i n g  a p p r o x i m a t e  
r o c k  t y p e  b o u n d a r y s .  I t  i s  e v i d e n t  t h a t  t h e  b u l k  o f  t h e  A c e - i n - t h e -  
h o l e  G r o u p  m a f i c  r o c k s  f a l l  i n t o  t h e  b a s a l t  r a n g e  w h i l e  t h e r e  a r e  some 
w i t h  a n k a r a m i t i c  t e n d e n c i e s  ( m o s t l y  i n  t h e  n o r t h e a s t ) .  A n u m b e r  o f  
s a m p l e s  w h i c h  p l o t  i n  t h e  a n d e s i t e  r a n g e  m a y  i n  f a c t  b e  v o l c a n i c s  w i t h  
a  h i g h  c h e r t  c o m p o n e n t  a n d  h a v e  g i v e n  t h e  i m p r e s s i o n  o f  a  l a r g e  a n d e s i t  

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

C o n c l u d i n a  R e m a r k s  

I n  c o n c l u s i o n  t h e  r o c k s  o f  t h e  A c e - i n - t h e - h o l e  p r o j e c t  a r e a  
a r e  a l k a l i n e  r a n g i n g  t o  c a l c - a l k a l i n e  a n d  s h o w  some v e r y  s t r o n g  
a s s o c i a t i o n s  ( S i l i c a  i n c r e a s e s  w h i l e  m a g n e s i a ,  t i t a n i a  a n d  , c o p p e r  
d e c r e a s e ) .  T h e  m o s t  e n c o u r a g i n g  z o n e s  o f  a l t e r a t i o n  o c c u r  o n  t h e  Gus  
z o n e  a n d  c a n  b e  t r a c e d  a l o n g  t o w a r d  t h e  e a s t  a n d  o n  t o  S w i f t  2  ( L 8 W ,  
2 0 + 0 0 N  t o  L I O E ,  1 2 + 0 0 N ) .  N o n e  o f  t h e  s a m p l e s  o f  f e l s i c  v o l c a n i c  s h o w e d  
a n y  a l t e r a t i o n ,  h o w e v e r ,  h a l f  t h e  t h i r t e e n  s a m p l e s  t a k e n  w e r e  a n o m a l o u s  
w i t h  r e s p e c t  t o  g o l d .  T h e  m a f i c  v o l c a n i c s  s h o w  s i l i c a  a n d  s o d a  
d e p l e t i o n  c o m b i n e d  w i t h  p o t a s h  a n d  m a g n e s i u m  e n r i c h m e n t  i n  a l t e r e d  
z o n e s .  C h e r t y  v o l c a n i c  o u t c r o p s  d i d  n o t  p r o v i d e  a n y  t r a c e  m e t a l  



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

ulr 

T a b l e  4  c o m p a r e s  f r e s h  a n d  a l t e r e d  s p e c i m e n s  f r o m  t h e  
R o s s l a n d  v o l c a n i c s  w i t h  A c e - i n - t h e - h o l e  s a m p l e s .  

6 .  GEOPHYSICAL SURVEY 

A  s e r i e s  o f  VLF-EM t r a v e r s e s  w e r e  m a d e  o n  l i n e s  i n  t h e  
w e s t e r n  p a r t  o f  t h e  g r i d  a t  5 0 0  m e t r e  i n t e r v a l s  ( F i g u r e  3 4 ) .  R e a d i n g s  
w e r e  t a k e n  e v e r y  2 5  m e t r e s  a n d  t r a v e r s e s  a n d  c h o s e n  w e r e  p r i o r i t i z e d  
w i t h  r e s p e c t  t o  g e o l o g y  d u e  t o  t i m e  c o n s t r a i n t s .  

T h e  s u r v e y s  o u t l i n e d  a  n u m b e r  o f  w e a k  t o  m o d e r a t e  a n o m a l i e s  
m o s t  o f  w h i c h  d e f i n e  c r e e k  v a l l e y  f a u l t s  a n d  l i t h o l o g i c  c o n t e n t s .  T h e  
b r o a d  w e a k  a n o m a l i e s  o f  A c e  a n d  S w i f t  4 a p p e a r  t o  b e  r e s p o n d i n g  t o  
p y r i t i c  c h e r t  h o r i z o n s  w h i c h  a r e  l i k e l y  r e s p o n s e s  t o  h i g h  p y r i t e  
c o n t e n t  

T h e  G u s  z o n e  a l t e r a t i o n  z o n e  p r o d u c e d  a  c r o s s o v e r  o n  L l O W ,  
2 1 + 2 5  n o r t h  a n d  L8W a t  2 1 + 0 0  n o r t h .  F r a s e r  f i l t e r e d  d a t a  s u g g e s t s  
t h e s e  a r e  w e a k  a n o m a l i e s ,  h o w e v e r  t h e y  d o  c o i n c i d e  w i t h  t h e  a l t e r a t i o n  
z o n e  t a r g e t e d  b y  l i t h o g e o c h e m i s t r y .  

M o r e  i n t e r e s t i n g  a n d  s t r o n g e r  a n o m a l i e s  o c c u r  o n  L i n e  1 2  w e s t  
i n  t h e  m i x e d  v o l c a n i c  a n d  s e d i m e n t  ( F i g u r e  2 9 ) .  T h e  a r g i l l a c e o u s  

- h o r i z o n s  m a y  b e  c o n d u c t i v e ,  h o w e v e r  a s s a y s  i n d i c a t e  a n o m a l o u s  b a r i u m ,  
z i n c  a n d  s i l v e r .  

ECONOMIC P O T E N T I A L  OF ACE-IN-THE-HOLE C L A I M  AREA 

T h e  f o l l o w i n g  i s  a  l i s t  o f  r e a s o n s  w h y  t h e  w r i t e r  f e e l s  t h e  
A c e - i n - t h e - h o l e  C l a i m  a r e a  c o u l d  p r o d u c e  v o l c a n o g e n i c  m a s s i v e  s u l p h i d e s  
a n d  p r e c i o u s  m e t a l s  a n d  w o u l d  b e  a n  e x c e l l e n t  p r o j e c t  a r e a :  

I s l a n d  - a r c  t e c t o n i c  s e t t i n g .  
F e l s i c  v o l c a n i c  ( q u a r t z  p o r p h y r i t i c  r h y o l i t e 1  i n d i c a t i n g  n e a r n e s s  
t o  v o l c a n i c  c e n t r e  a n d  c a l c - a l k a l i n e  a f f i n i t y .  
C r e e k  d r a i n i n g  S w i f t  4  h i s t o r i c a l l y  a  p l a c e r  p r o d u c e r  o f  g o l d .  
A l t e r a t i o n  g e o c h e m i s t r y .  B a s e  m e t a l  a n d  b a r i u m  e n r i c h e d  g e o -  
c h e m i c a l  z o n e s .  S o d a .  s i l i c a  d e p l e t e d  z o n e ,  p o t a s h  e n r i c h e d .  
4 0  k i l o m e t e r s  f r o m  C o m i n c o  L i m i t e d ,  T r a i l  s m e l t i n g  o p e r a t i o n .  
E a s e  o f  a c c e s s  a n d  r e l a t i v e  l a c k  o f  r e l i e f  m a k i n g  e x p l o r a t i o n  
s u r v e y s  e f f i c i e n t  a n d  e f f e c t i v e .  
L a c k  o f  m e t a m o r p h i s m  ( s u b - g r e e n s c h i s t )  a n d  d e f o r m a t i o n  s i m p l i f y s  
m a t t e r s .  
A n o m a l o u s  g o l d  a s s a y s  a l r e a d y  e n c o u n t e r e d .  I 

N u m e r o u s  i n t r u s i o n s  o f  v a r i o u s  c o m p o s i t i o n s  o n  p r o p e r t y .  
V o l c a n o - s e d i m e n t s ,  c h e r t  s e q u e n c e s  a n d  v a r i o u s  m a f i c  e v e n t s  
p r o v i d e  a m p l e  o c c a s i o n  f o r  p r o d u c t i o n  o f  m a s s i v e  s u l p h i d e  o r e  
b o d i e s  b e t w e e n  d y k e s .  
P y r i t e  l a p i l l i  f r a g m e n t s  w i t h i n  v o l c a n i c  u n i t .  



12. A u g i t e  p o r p h y r y  C m a f i c  t u f f )  h i s t o r i c a l l y  h a s  h o s t e d  m a n y  d e p o s i t s  
w i t h i n  t h e  R o s s l a n d  g r o u p ,  n o t a b l y  t h e  W a r  E a g l e ,  L e R o i ,  J o s i e  
a n d  C e n t r e  S t a r  m a s s i v e  s u l p h i d e  v e i n s  p r o d u c i n g  6.2 m.t. o f  - 4 7  
o z / t  A u .  

13. R e c e n t  i n d i c a t i o n s  a r e  that the W i l l a  d e p o s i t  ( 3  m.t. o f  1.37 
g/t i n c l u d i n g  . 5 6  m.t. 6 . 1 7  g / t )  is h o s t e d  in v o l c a n i c  c e n t r e  
w i t h i n  the R o s s l a n d  v o l c a n i c s  ( P r e t o .  BCDM R e v i e w  1 9 8 5 ) .  



R E C O M M E N D A T I O N S  

1 .  C o n c e n t r a t e d  s a m p l i n g  a n d  m a p p i n g  in t h e  f o l l o w i n g  a r e a s :  

1 .  G u s  z o n e ,  L l O W  2 0 + 0 0 N ,  to S w i f t  3 e x t e n t i o n ,  
L l O E  1 2 + 0 0 N .  

2. F e l s i c  v o l c a n i c s ,  A c e  In T h e  H o l e  a n d  i n t r u s i v e s  
L 2 7 W  2 0 + 7 5 N .  

3. P y r i t i c  chert a c c u m u l a t i o n s  ( S S - 2 0 ,  SS-091 

2. S i l t  s a m p l i n g  of all c r e e k s  d r a i n i n g  p r o p e r t y .  

3. P u l s e  EM g e o p h y s i c a l  s u r v e y .  

4. A i r b o r n e  g e o p h y s i c a l  s u r v e y .  

I w o u l d  c a u t i o n  a g a i n s t  a  g e o c h e m i c a l  s a m p l i n g  p r o g r a m  o v e r  
the G u s  z o n e  a r e a .  T h i s  is b e c a u s e  the q u a r t z - c a r b o n a t e  v e i n  s y s t e m s  
h a v e  m o s t  likely left a  g e o c h e m i c a l  o v e r p r i n t  in the soil h o r i z o n .  I 
w o u l d  p r e d i c t  that a  g e o c h e m i c a l  s u r v e y  w o u l d  lead d i r e c t l y  to k n o w n  
q u a r t z - c a r b o n a t e  v e i n s  o n  t o p o g r a p h i c  h i g h s .  

I f e e l  t h i s  p r o p e r t y  has g o o d  p o t e n t i a l  to host v o l c a n o g e n i c  
s t y l e  m a s s i v e  s u l p h i d e s  w i t h  a s s o c i a t e d  p r e c i o u s  m e t a l s  a n d  I b e l i e v e  
that w i t h  c a r e f u l  g e o l o g i c  m a p p i n g  c o m b i n e d  w i t h  m o d e r n  g e o p h y s i c a l  
t e c h n i q u e s  an o r e b o d y  will be located in t h i s  e n v i r o n m e n t .  
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Sta tement  o f  Expendi tu res  - Ace-in-the-hole Claims 

1. S a l a r i e s  

J.L. Hardy o v e r  p e r i o d  Sep t .  1 / 8 5  t o  Mar 13/86 
( P r o j e c t  manager) 5 days  @ $180/day = $900.00 

C.M. Burge Days worked: August 22-23, 26-31 
( P r o j e c t  g e o l o g i s t )  S e p t  1-6 

1 4  d a y s  @ $140/day =$4960.00 

R. Anselmo Days worked: August 27-31 
(Geophysical  t e c h n i c i a n )  5 days  @ $80/day =$400.00 

T o t a l  s a l a r i e s  =$3260.00 

2. A n a l y t i c a l  c o s t s  

Terramin Labs 
77 wholerock a n a l y s e s  @ $22/sample 

T o t a l  A n a l y t i c a l  c o s t s  $1694.00 

TOTAL PROJECT EXPENDITURES $4954.00 



F A L C O N B R I D G E  L I M I T E D  

641 5 - 64th Street, Delta, B.C., Canada V4K 4E2 Tel. (604) 946-0441 

Telex 04-357583 

Expl .  717/85 
November 1 4 ,  1985 

C h i e f  Gold Commissioner  
M i n i s t r y  o f  Energy ,  Mines & 
P e t r o l e u m  Resources  
P a r l i a m e n t  B u i l d i n g s  
V i c t o r i a ,  B.C.  
V8V 1x4 

STATEMENT OF QUALIFICATIONS - 

Dear S i r :  

T h i s  i s  to  s t a t e  t h a t  I have  o b t a i n e d  a B a c h e l o r  
o f  S c i e n c e  i n  E a r t h  S c i e n c e s  i n  1 9 8 1  from t h e  U n i v e r s i t y  
o f  Waterloo, Waterloo, O n t a r i o .  I have  b e e n  a c t i v e l y  
engaged  i n  m i n e r a l  e x p l o r a t i o n  i n  t h e  p r o v i n c e  o f  
B r i t i s h  Columbia s i n c e  1983. 

Yours  t r u l y ,  
FALCONB R I  DGE LIMITED 

/ C o l i n  Burge &f 
G e o l o g i s t  



Figure 6. Barium: cumulative frequency vs. PPM 

histogram and statistical parameters 
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F i g u r e  7. Copper: cumula t ive  f requency  v s .  PPM 

h i s t o g r a m  and s t a t i s t i c a l  pa ramete r s  

G i l d  l l l L E  : S U l f T  LITHOL6OCHthlCkL FFiOGFikfi 1985 

VARII',b'LI : til 

VMl ABLE: CU 

NUhbEk OF B6CEFiVAIIWS: ?LB 

h l H I M l l l :  0.000 



F i g u r e  8. Copper cumulat ive  f requency ,  logged 
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Figure  10: Lead: Cumulative f requency  logged. 
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Figure 11: Zinc: Cumulative frequency vs .  PPM, 
histogram and s t a t i s t i c a l  parameters. 
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Figure 13: Silver: Cumulative frequency vs. PPb,  
histogram and statistical parameters. 
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Figure 15: Silica: Cumulative frequency vs. wt.X, 
histogram and statistical 
parameters for mafic volcanics. 
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F i g u r e  16: Soda: Cumulative f requency v s .  w t . %  
h i s togram and s t a t i s t i c a l  
pa ramete rs  f o r  maf ic  v o l c a n i c s .  
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Figure  17 :  P4agnesia: Cumulative f requency vs .  w t . % ,  
h i s togram and s t a t i s t i c a l  
parameters  f o r  maf ic  vo l can i c s .  
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Figure 18: Ti tania :  Cumulative frequency vs.  wt.X and 
s t a t i s t i c a l  parameters f o r  mafic 
volcanics.  
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Figure 19: Potash: Cumulative frequency vs .  w t . % ,  histogram 
and s t a t i s t i c a l  parameters f o r  mafic 
volcanics .  
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Figure 21: Silica-Titania plot. 
Note strong negative correlation. 
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Figure 22 : Silica-Magnesia plot. 
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F i g u r e  23:  Si l i ca -Copper  p l o t .  
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Figure 24: Titania-Magnesia plot. 
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Figure 25: Alkalies-Magnesia plot. 
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F i g u r e  26: Magnesia-Copper p l o t .  



Figure  27. Comparison of Harker  V a r i a t i o n  Diagrams 
f o r  Plagnesia v s .  S i l i c a  

a .  S w i f t  c la im a r e a  maf ic  v o l c a n i c s  

b.  Rossland v o l c a n i c  b e l t  f r o n  Seddoes-Stephens 1982 s t u d y  

AK = Ankaramite,  BA = B a s a l t ,  AN = Andes i t e  



S U I F T  LITHOGEOCHEHICAL PROGRAM 1785 

s 1 n ?  

35,000 40.000 45.000 50.000 55.00(> 00.000 65.0(40 70.000 75.000 80.000 85.000 

! t 
20.000 - 

! ! 
! ! 
! ! 
! ! 

I 

35.000 40.000 45.000 50.000 55.000 60.000 65.000 70.000 75,000 80.000 85.000 

S t 0 2  
0 P O I N T S  OUT OF RANGE 

S T A T I S T I C S  FOR VARIABLES: 

NUHBER OF OBSERVATIONS: 

n x t t l n u n :  

nAxxnun:  

MEAN! 

STANDARn ERROR OF HEAN: 

STANDARII I IEV IAT ION:  

COEFFIC IENT OF '!ARIkT:nN: 

SKEUNCSS: 

KURTOSIS: 

CORRELATlON COEFFIC IEt41 :  

F i g u r e  28:  A l k a l i e s - S i l i c a  p l o t .  
Note:  The m a f i c  r o c k s  a r e  g e n e r a l l y  a l k a l i n e  i n  n a t u r e .  

Dotted l i n e  r e p r e s e n t s  d i v i d i n g  l i n e  proposed by 
I r v i n g  and Barager ,  1971. 
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T H I N  SECTION D E S C R I P T I O N S  



Nm 
SAMPLE NO: HC-1 

ROCK NAME: 

TEXTURE : 

MINERALOGY : 

ALTERATION : 

w 

REMARKS : 

LOCATION: L29+50W, 27+00N 

Quar tz  p o r p h y r i t i c  r h y o l i t e  

Quar tz  and o c c a s i o n a l  f e l d s p a r  phenocrys t s  
(1-2mm) i n  q u a r t z o f e l d s p a t h i c  m a t r i x  

Quar tz  8 0% 
F e l d s p a r  2  0% 
C a l c i t e  Acc . 
S e r i c i t e  Acc . 
P y r i t e  Acc . 

C l a s s i c  d e v i t r i f i c a t i o n  t e x t u r e s  range from 
s p h e r u l e s  t o  m i c r o g r a p h i t i c  i n t e r g r o w t h s  

O r i g i n a l  rock  may have been a q u a r t z - f e l d s p a r  
p o r p h y r i t i c  o b s i d i a n  f low.  (Harold Gibson, 
p e r s .  comm.) 



SAMPLE NO: N.A. 

"'mP 

ROCK NAME : 

TEXTURE : 

MINERALOGY : 

ALTERATION : 

REMARKS : 

LOCATION: L27W, 20 + 75M 

F e l d s p a r  porphyry d a c i t i c  i n t r u s i o n  

P o r p h y r i t i c  
F e l d s p a r  p h e n o c r y s t s  1-3mm and p o i k i o l i t i c  
m a f i c s  i n  f i n e  g r a i n  s i l i c e o u s  m a t r i x .  

F e l d s p a r  30% 
Quar tz  4 5% 
C h l o r i t e  2 0% 
Carbonate  10% 
Opaques 5 % 

S e r c i t e ,  
S i l i c a  f l o o d e d ,  
a l t e r a t i o n  h a l o e s  around f e l d s p a r s  

Mafic p h e n o c r y s t s  o b l i t e r a t e d  f e l d s p a r s  p o i k i o l i t i c ,  
s i l i c a  f l o o d e d  hydro the rmal ly  a l t e r e d  rock .  



SAMPLE NO: SS-122 

*PCr 

ROCK NAME : 

TEXTURE : 

MINERALOGY : 

ALTERATI ON : 

REMARKS : 

LOCATION: L27W, 27 + OON 

Augite-f e l d s p a r  t u f f  

C r y s t a l  t u f f  

F e l d s p a r  60% 
P y r i t e  2 0% 
E p i d o t e  15% 

C a l c i t e  Acc . 
B a r i t e  Acc. a s s o c i a t e d  w i t h  p y r i t e  

S e r i c i t e ,  P y r i t e  and E p i d o t e  o c c u r  t o g e t h e r  
i n  c l u s t e r s .  

Extremely a l t e r e d  v o l c a n i c  r o c k  w i t h  p y r i t e  
f r agments .  



SAMPLE NO: SS 118 - 
ROCK NAME: 

TEXTURE : 

MINERALOGY : 

ALTERATION : 

w REMARKS : 

LOCATION: L2+10E 18+30N 

Ankarami t e 

Mafic phenocrys t s  (up t o  5mm) i n  a  f e l d s p a t h i c  
m a t r i x  

Hornblende 65% 
F e l d s p a r  30% 
Augi te  3% 
P y r i t e  2% 
Magne t i t e  Acc. 

O r i g i n a l  Augi te  a lmos t  t o t a l l y  a l t e r e d  t o  
hornb lende  

Assay i n d i c a t e s  h i g h  magnesia low s i l i c a  
(Si02 = 48.6Z, MgO = 11.4R) 



"culr SAMPLE NO: SS 210 

ROCK NAME : 

TEXTURE : 

MINERALOGY : 

ALTERATION : 

REMARKS : 

LOCATION : L12+4 OW, 5+30S 

Laminated sed iments  

Mixed q u a r t z i t e  and carbonaceous a r g i l l i t e  

Quar tz  30% 
Carbonaceous 
M a t e r i a l  4 0% 
Ash Lamina 20% 
P y r i t e  10% 

P y r i t e  found i n  a s h  and s i l i c e o u s  laminae 
Ag = 490 ppb 



'cr*. SAMPLE NO. SS142 

ROCK NAME: 

TEXTURE : 

MINERALOGY : 

ALTERATION : 

REMARKS : 

LOCATION : L8TJ 2 1+4 ON 

C r y s t a l  t u f f  

Tuffaceous  f e l d s p a r  l a t h s  dominate 

F e l d s p a r  8  0% 
P y r i t e  15% 
S i l i c a  5 % 
S e r c i t e  Acc . 

Vague f e l d s p a r s  i n d i c a t e  hydrothermal  
a l t e r a t 5 o n  

S i l i c a  and p y r i t e  form m a t r i x  o f  b r e c c i a t e d  p a r t  
of m a f i c  v o l c a n i c .  



APPENDIX I 1  

WHOLE ROCK ANALYTICAL PROCEDURES 6 RESULTS 



A N A L Y T I C A L  M E T H O D S  F O R  W H O L E  R O C K  

G e o c h e m i c a l  s a m p l e s  f o r  w h o l e  r o c k  a n a l y t i c a l  p r o c e d u r e  w e r e  
p r o c e s s e d  b y  T e r r a - M i n  L a b o r a t o r i e s  L i m i t e d  a t  1 4 - 2 2 3 5 - 3 0 t h  A v e n u e .  
N . E . ,  C a l g a r y ,  A l b e r t a ,  e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s :  

R o c k  s a m p l e s  a r e  c r u s h e d  t o  a p p r o x i m a t e l y  o n e - e i g h t h  o f  a n  
i n c h  in a  j a w c r u s h e r ,  r i f f l e d  t o  o b t a i n  a  r e p r e s e n t a t i v e  s a m p l e  a n d  
p u l v e r i z e d  t o  100 m e s h  (180 m i c r o n  p a r t i c l e  s i z e ) .  

A p o r t i o n  o f  t h e  p r e p a r e d  s a m p l e  is m i x e d  w i t h  a  l i t h i u m  
m e t a b o r a t e  f l u x  a n d  f u s e d .  T h e  r e s u l t i n g  m e l t  is p o u r e d  i n t o  a n  a c i d  
m a t r i x  a n d  c o m p l e t e l y  d i s s o l v e d .  T h e  s o l u t i o n  is a n a l y z e d  b y  A A  
t e c h n i q u e  f o r  t h e  r e q u i r e d  m a j o r  e l e m e n t  a n d  c a l c u l a t e d  a s  o x i d e s  o f  
t h e s e  e l e m e n t s .  

B a s e  m e t a l  v a l u e s  c a l c u l a t e d  a r e  f r o m  a  p o r t i o n  o f  t h e  
p r e p a r e d  s a m p l e  t h a t  is d i g e s t e d  in h o t  n i t r i c / p e r c h l o r i c  a c i d  m i x t u r e ,  
or h o t  a q u a  r e g i a  ( n i t r i c / h y d r o c h l o r i c  a c i d s ) .  T h e  e l e m e n t s  a r e  t h e n  
d e t e r m i n e d  b y  a t o m i c  a b s o r p t i o n  s p e c t r o p h o t o m e t r y .  
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Au 

P P ~  

-2 

2 

4 

28 

2 

4 

-2 

24 

4 

2 

-2 

42 

-2 

- 2 

2 

-2 

-2 

4 

6 

4 

S i02  

% 

49.6 

49.8 

62.5 

58.8 

56.7 

57.8 

49.2 

55.6 

54.5 

48.6 

49.6 

46.8 

48.1 

47.5 

49.2 

49.0 

45.4 
- -  

74.4 

79.8 

53.3 

Zn 

P P ~  

84 

86 

1260 ' 

4 9 

5 2 

34 

5 6 

102 

5 5 

77 

76 

116 

65 

4 6 

66 

53 

78 
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3 0 

66 

MgO 

% 

3.20 

5.96 

2.39 

2.07 

3.37 

2.43 

9.61 

4.41 

8.05 

5.80 

8.88 

6.08 

10.5 
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12.4 
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- -  
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Cu 

ppm 
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3 

3 

71 

AS 
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120 
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70 

160 
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60 
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Pb 

PP 
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4 

7 

7 

4 

2 
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1 
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1 

-1 

-1 

3 
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9 5 
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i 
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Na20 

% 

3.13 

3.03 

2.28 
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1.59 

4.18 

2.40 

1.31 

1.90 

2.55 

1.54 

1.67 
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- 
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K 2 0  
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1.43 
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2.92 

1.16 

2.40 
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1.40 

1.48 

2.30 
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- p~ 

4.12 

1.02 
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Ti02 

% 

0.67 

0.72 

0.52 

0.75 
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0.68 

0.75 

0.78 

0.67 

0.83 

0.72 

0.88 

0.80 
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APPENDIX I11 

F I R E  GOLD & BASE METAL ANALYSIS RESULTS 



ANALYTICAL  PROCEDURES FOR F I R E  GOLD GEOCHEMICAL A N A L Y S I S  

G e o c h e m ~ c a l  s a m p l e s  f o r  f i r e  g o l d  p r o c e s s e d  b y  M l n - E n  Laboratories 
L t d . ,  a t  7 0 5  W .  1 5 t h  S t . ,  N o r t h  V a n c o u v e r  I - a h o r a t o r y  employing t h e  
f o l l o w ~ n g  p r o c e d u r e s .  

A f t e r  d r y l n g  t h e  s a m p l e s  a t  9 5  d e g r e e s  C e l s l u s ,  s o l ' l  a n d  s t r e a m  
s e d ~ m e n t  s a m p l e s  a r e  s c r e e n e d  b y  8 0  m e s h  s i e v e  t o  o b t a i n  t h e  m r n u s  8 0  
m e s h  f r a c t i o n  f o r  ~ n a l y s t s .  T h e  r o c k  s a m p l e s  a r e  c r u s h e d  a n d  
p u l v e r ~ z e d  b y  c e r a m i c  p l a t e d  p u l v e r ~ z e r .  

A  s u ~ t a b l e  s a m p l e  w e i g h t  1 5 . 0 0  o r  3 0 . 0 0  g r a m s  a r e  f ~ r e  a s s a y  
p r e c o n c e n t r a t e d .  

A f t e r  p r e t r e a t m e n t 3  t h e  s ~ m p l c s  a r e  d i g e s t e d  w l t h  A q u a  r e g l a  solution, 
a n d  a f t e r  d i g e s t ~ o n  t h e  s a m p l e s  a r e  t ~ k e n  u p  w i t h  25% MC1 t o  s u r t a b l e  
v o l u m e .  . . .- 

F u r t h e r  o x i d a t i o n  a n d  t r e a t m e n t  o f  a t  l e a s t  7 5 %  o f  t h e  o r l g l n a l  s a r n p l e  
s o l u t ~ o n  a r e  m a d e  s u i t a b l e  f o r  e x t r a c t i o n  o f  g o l d  w i t h  M e t h y l  I s o - B u t y l  
K e t o n e .  

W i t h  a  s e t  o f  s u i t ~ h l e  s t a n d a r d  s o l u t i o n  g o l d  i s  a n a l y s c d  b y  A t o m r c  
A b s o r p t ~ o n  c n s t r u m e n t s .  The  o b t a i n e d  detection l i m l t e  I S  l p p b .  



M X N - E N  Laboratcz,ri  es zed, 
S p e c i a l i s t s  i n  H i n e r a l  E n v i r o n m e n t s  

7C5 WEST 15th STREET NORTH VINCOUVER, B.C. CANADA V7ti  112 

PHONE: (601)980-5811 OR (604)988-4524 TELEX: 04-352828 

'(*v 
GEOCHEMICAL A N A L Y S I S  C E R T I F I C A T E  

COMPANY: FALCONBRIDGE LTD.  
PROJECT: 103 
ATTENTION:  C. BURGE/J.  HARDY 

FILE: 5-833 
DATE: OCT. 23/85. 
TYPE: ROCK GEOCHEM 

He hereby  c e r t i f y  tha t  t h e  following are the r e s u l t s  of the  geochemical 
analysis made on 6 samples submitted. 
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APPENDIX IV 

MINERAL IDENTIFICATION 



@(( LAKEFIELD RESEARCH 
A DIVISION OF FALCONBRIDGE LIMITED 

PHONE (705) 652.3341 
TELEX NO. 06862842 

December 2, 1985. 

Ms. Jenna L. Hardy, 
Falconbridge Limited, 
6415 - 64th Street, 
Delta, B.C. V4K 4E2 

Dear Jenna: 

The platy green mineral in your sample L.R.-146 has been 

identified as muscovite, probably a chromium variety. Its colour 

prompted me to scrape out some for qualitative spectrographic analysis 

and the only trace element which showed up in greater than trace amounts 

was chromium. Chromium muscovite (fuchsite) is commonly developed as a 

secondary mineral in the wall rocks of several Precambrian gold deposits 

(Helmo, Lac Shortt, etc). Its association with ankerite in your sample 

L.R.-146 is therefnre quite interesting as it relates to prospective gold 

mineralization. 
X 

Your sample and PTS are returned herewith as requested. 

Yours sincerely, 

LAKEFIELD RESEARCH 
-i/l 

RB : tmg 

Encl. 

R. Buchan, P. Eng., 

Head, Mineralogy. 

1 
185 CONCESSION STREET, P.O. BOX 430 LAKEFIELD, ONTARIO, CANADA KOL 2H0 
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TABLE 2 

SAMPLES ENR1C:lED OR DEPLETED I N  MAJOR OXIDES 

S I L I C A  ENRICHED: S i 0 2  greater than 6 3 2  ( m a f i c s  o n l y )  
W E  M. $102 P O  WA?O K?O 1102 bA CU PB ffi  

$9002 64.000 1.420 ].?I0 1.610 0.500 350.000 14.000 1.000 10,000 8.000 60.004 
IS-038 64.000 ?.010 1.?10 4.100 0.400 1380,000 145.000 2.WO I9.OM) 110.000 170.000 
5;-061 69.790 1.900 2,910 ?.410 0.150 150.000 27.000 4.000 24.000 2.000 110.000 
15-091 70.803 1.860 0.480 ?60.000 19,000 1 000 21.000 0.000 ?70.000 
51-146 A,.?, i:!:! ttJ1 1.840 O . I O O I O ~ ~ . O O O  5 . o ~  ?:OOO 27.000 0.000 10.000 
2 7?.7OG 0.050 4.109 4.430 0.020 140.000 1.000 85.000 10.000 76.000 310.000 
51-18? b5.bM ?.0:0 2.200 4.110 0.180 8X.W 1V.000 LsOOO 15.000 10.000 l60.000 

51-261 $5-250 pm:; ;:yQ 4:;;; 3:;j; 8:38 ft:8:$; 13:888 !:;88 :;:888 11:8!; ii8:83 
S I L I C A  DEPLETED: S i 0 2  l ess  than 4 7 . 3 2 2  ( m a f i c  volcanics)  

Su\l l [WI1. SI02 MX Nh?o 1102 ,A Cu f ,  IN AIJ AG 

SODIUM DEPLETED: N a 2 0  less than 0 .8% 

POTASH ENRICHED: K 2 0  greater than 5 .2% 
SkGLENO. SlG? I\W) XI20 K20 1102 bA CU P8 2N AU ffi  



L I  THOGEOCHEMISTRY OF F E L S I  C VOLCANIC ROCKS 

SAMPLE POPULATION = 1 3  

LITHOCEOCHEMIS TRY OF MAFI C VOLCANIC ROCKS 

SAMPLE POPULATION = 2 0 5 ,  FOLLOWING VALUES ARE CALCULATED MEANS: 

S I L I C A  = 52.61% 

MAGNESIA = 4.84% 

SODA = 2.94% 

POTASH = 2 .47% 

TITANIA = 0.66% 

NOTE: ALL VALUES I N  TABLES ARE QUOTED AS FOLLOWS: 

MAJOR OXIDES = WEIGHT PERCENT 

TRACE ELEMENTS = PARTS P E R  ElILLION 

PRECIOUS METALS = PARTS PER B I L L I O N  

ALL ASSAYS PROVIDED BY TERRAMIN RESEARCI1 LABS, CALGARY, ALTA. 
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