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A .  J N T R O D U C T  I O N  

T h i s  r e p o r t  s u m m a r i z e s  f i e l d  w o r k  c a r r i e d  o u t  o n  t h e  N i t i n a t  
p r o p e r t y  f r o m  A u g u s t  t o  O c t o b e r ,  1 9 8 4 ,  b y  a t w o  to f o u r  p e r s o n  c r e w .  
A t o t a l  o f  3 1 . 5  k m  o f  g r i d  l i n e s  w e r e  e s t a b l i s h e d .  Soil g e o c h e m i c a l  
s a m p l i n g ,  V L F - E M  1 6  g e o p h y s i c a l  s u r v e y s  a n d  g e o l o g i c a l  m a p p i n g  w e r e  
c a r r i e d  o u t  a l o n g  t h e  g r i d  l i n e s .  R o a d c u t s  w i t h i n  t h e  c l a i m  a r e a  w e r e  
a l s o  m a p p e d .  C h a n n e l  r o c k  c h i p  s a i n p l e s  w e r e  t a k e n  o f  v i s i h l y  m i n e r a l -  
i z e d  r o c k s .  Soil s a m p l e s  w e r e  t a k e n  a t  5 0 m  i n t e r v a l s  o v e r -  t h e  e n t i r e  
g r i d  a r e a  w i t h  a f o l l o w - u p  g r i d  o f  i n t e r m e d i a t e  l i n e s  i n  t h e  n o r t h w e s t  
q u a d r a n t  w h i c h  w e r e  s a m p l e d  e v e r y  2 5  m e t r e s .  A s u i t e  o f  n i n e  p o l i s h e d  
t h i n  s e c t i o n s  w e r e  a n a l y z e d  b y  V a n c o u v e r  P e t r o g r a p h i c 5  a n d  m a d e  
a v a i l a b l e  f o r  t h i s  r e p o r t  ( A p p e n d i x  2 1 .  

G e o c h e m i c a l  s a m p l i n g  o u t l i n e d  a n  a r e a  o f  a n o m a l o u s  z i n c ,  l e a d  
a n d  s i l v e r  v a l u e s  i r i  t h e  r i o r t h w e s t  q u a d r a n t  o f  t h e  g r i d  a r e a .  T h e  s o u r ' c e  
o f  t h e s e  a n o m a l i e s  w i l l  b e  i n v e s t i g a t e d  i n  t h e  1 9 8 5  s e a s o n .  

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

B I OCA T I O M  ACCES S 

T h e  N I  p r o p e r t y  i s  l o c a t e d  o n  t h e  W e s t  Coast o f  V a n c o u v e r  I s l a n d  6 
h m  n o r t h  o f  t h e  n o r t h e r n  e n d  o f  N i t i n a t  L a k e .  T h e  claims a r e  s i t u a t e d  
w e s t  a n d  e a s t  o f  L i t t l e  N i t n a t  R i v e r .  A c c e s s  e s  b y  p u h l i c  r o a d  f r o m  
C o w i c h a n  L a k e  t o  t h e  e a s t  o r  f r o m  P o r t  A l b e r n i  t o  t h e  n o r t h w e s t .  A f e w  
o v e r g r o w n  l o g g i n g  r o a d s  p r o v i d e  r e s t r i c t e d  a c c e s s  w i t h i n  t h e  c l a i m  
g r o u p .  

T h e  N i t i n f i t  p r o p e r l y  c o n s i s t s  o f  o n e  m o d i f i e d  g r i d  l o c a t e d  c l a i m  
t o t a l  I i n g  a p p r o x i m a t e l y  2 0  u n i t s .  T h e  c l a i m  h a s  b e e n  S I  i g h t  l y  
r e d u c e d  d u e  t o  p a r t i a l l y  o v e r l a p p i n g  e x i s t i n g  c l a i m s  R o n  B i l q u i s t  
a n d  L e s  A l l e n  o r g i n a l l y  s t a k e d  t h e s e  c l a i m s .  T h e y  a l e  c u r r e n t l y  
u n d e r  o p t i n n  t o  F a l c o n b r i d g e  

C: I a i m  Name R e c o r d  N o .  E x p i r y  D a t e  

N I  # 1  2 1 8 4  M a y  2 3 ,  1 9 8 5  

T a b l e  1 a n d  F i g u r e  4 ( M u l l e t - ,  1 9 8 1 )  s u m m a r i z e  t h e  r e g i o n a l  s t r ~ t i -  
g r a p h y  o f  \ / a r i c o u v e r  I s l a n d .  

T h e  o l d e s t  r o c k s  a r e  t h e  P a l e o z o i c  S i c k e r  G r o u p  c o n s i s t i n g  o f  a 
l o w e r  v o l c a n i c  a n d  a n  u p p e r  s e d i m e n t a r y  u n i t .  T h e  S i c k e r  G r o u p  
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a v e r a g e s  4 , 4 0 0 i n  i n  t h i c k r i e s s ;  t h e  l o w e r  300Oin  c n n s i s t s  o f  p i  I l o w e d  a n d  
a g g l o m e r a t e  b a s a l t s ,  p y i o c l a s t i c s ,  a r g i l l i t e  a n d  c h e r t  T h e  u p p e r  
1 4 0 0 m  o f  s e d i m e n t s  i n c l u d e s  some l i m e s t o n e .  F o l d i n g  a n d  m e t a m o r p h o s i s  
h a s  p r o d u c e d  c h l o r i t e - a c t i n o l i t e  a n d  c h l o r i t e - s e r i c i t e  s c h i s t s  
S t r u c t u r e s  a r e  m a i n l y  o v e i t u r n e d  a r i d  i s o c l i n a l  f o l d s  i n d i c a t i n g  t w o  
o r  m o r e  p h a s e s  o f  t e c t o n i s m  ( M u l l e r ,  1 9 8 1 1  

T h e  V a n c o u v e r  G r o u p  o f  l a t e  t o  m i d d l e  T r i a s s i c  a g e  d o m i n a t e s  t h e  
i s l a n d ’ s  I i t h o l o g i e s  a n d  c i v e r a g e 5  b , l O O t n  i n  t h i c k n e s s  ( M u 1  l e r ,  1 9 8 0 )  
T h e  g r o u p  i s  c o m p o s e d  of K a r m i i t s e n  F o r m a t i o n  v o l c a n i c s ,  c a p p e d  b y  
Q u a t s i n o  F o r m a t i o n  l i m e s t o n e s  a n d  P ~ r s o n  B e y  F o r m a t i o n  c a l c a r e o u s  
s e d i m e n t s  

T h e  K a r m u t s e n  F o r m a t i o n  c o n s i s t s  o f  t h o l e i i t i c  o c e a n  f l o o r  p i l l o w  
l a v a s ,  m a s s i v e  flows, b r e c c i a s  a n d  t u f f s  w i t h  m ~ n o r  l a y e r s  o f  l i m e s t o n e  
a n d  o t h e r  s e d i m e n t s  i n  t h e  u p p e r  1 , 1 0 0 m  I n  c e n t r a l  V a n c o u v e r  i s l a n d  
t h i s  f o r m a t i o n  r e a c h e s  a t h i c k n e s s  o f  6 0 0 0 m  w h i l e  i n  t h e  s o u t h w e s t  
r e g i o n  t h e  e s t i m a t e d  t h i c k n e s s  i s  b e t w e e n  1 0 0 0  a n d  2 0 0 0  m e t r e s  ( M u l l e r ,  
1 9 7 6 1 .  L a r g e  s c a l e  n o r t h e r l y  a n d  w e s t e r l y  t r e n d i n g  b l o c k  f a u l t i n g  I S  

c o m m o n .  B u r i a l  m e t a m o r p h i s m  h a s  l e a c h e d  p r e h n i t e - p u m p e l l y i t e  g r a d e  
( K u n i y o s h i .  1 9 7 1 ) .  

O u a t s i n o  F o r m a t i o n  c ~ v e r l i e s  t h e  K a r m i i t s e n  a n d  c o n s i s t s  o f  m a i n l y  
m a s s i v e ,  f a i r l y  p u r e .  f l a t  l y i n g  l i m e s t o n e  o f  u p p e r  T r i a s s i c  A g e .  

T h e  e a r l y  J u r a s s i c  B o n a n z a  G t o u p  ( M u l l e r ,  1 9 7 7 )  I S  d e s c r i b e d  a s  
h a v i n g  a v a r i e d  a n d  h e t e r n g e n e o u s  l i t h o l o g y .  T h e  l a v a s  r a n g e  i n  
c o m p o s i t i o n  f i o i n  b a s a l t i c  a n d e s i t e s  w h i c h  a r e  c o m m o n l y  a m y q d a l o i d a l ,  
to r h y o d a c i t e s .  I n t e r b e d d e d  w i t h  t h e s e  f l o w s  a r e  m a r o o n  a n d  g r e e n  
c o l o u r e d  t u f f s  b r e c c i a s  a n d  s e v e r a l  i n t e r c a l a t e d  m a r i n e  s e d i m e n t s .  
R e g i o n a l  m e t a m o r p h i s m  h a s  r e a c h e d  z e o l i t e  g r a d e  

I s l a n d  I n t r u s i o n s  f o r m  N W  t r e n d i n g  r e g i o n s  i n  t h e  s o u t h w e s t  p a r t  
o f  V a n c o u v e r  I s l a n d .  T h e s e  i n t r u s i o n s  a r e  m a i n l y  q u a r t z  d i o r i t e  a n d  
g r a n o d i o r i t e  a n d  p o s t  d a t e  t h e  B o n a n z a  v o l c a n i c s .  

E .  P R O P E R T  YGEBLOGY 

M a f i c  a n d  i n t e r m e d i a t e  p y r o c l a s t i c s  a n d  flows d o m i n a t e  t h e  m a p  
a r e a .  F e l s i c  v o l c a n i c s  f o r m  l e n s e s  l a r g e l y  a s s o c i a t e d  w i t h  i n t e r m e d -  
i a t e  v o l c a n i c s .  L e n s e s  o f  l i m e s t o n e  o c c u r  w i t h i n  t h e  i n t e r m e d i a t e  
v o l c a n i c s  a n d  t o  a l e s s e r  e x t e n t  w i t h i n  t h e  m a f i c  v o I c a n i c s  o f  t h e  
s o u t h e r n  m a p  a r e a  a r e .  A d i s c o n t i n u o u s  b e d  o f  m u d s t o n e  i s  a l s o  
a s s o c i a t e d  w i t h  t h e s e  s o u t h e r n  m a f i c   volcanic:^. D y k e s  o f  f e l s i c  a n d  
i n t e r m e d i a t e  c o m p o s i t i o n  s t r i k e  p a r a l l e l  t o  l o c a l  f r a c t u r e  p a t t e r n s  
t h r o u g h o u t  t h e  p r o p e r t y .  A d i o r i t e  s i l l  o c c u r s  a l o n g  a n  i n t e r -  
m e d i a t e - f e l s i c  v o l c a n i c  c o n t a c t  i n  t h e  s o u t h e a s t  m a p  a r e a .  

G e n e r a l l y ,  t h e  v o l c a n i c s  a n d  s e d i m e n t s  t r e n d  0 9 0  to 1 1 0  d e g r e e s  
w i t h  a s t e e p  SW d i p .  H o w e v e r ,  i n  t h e  c e n t r a l  m a p  a r e a  t h e  u n i t s  t r e n d  
a p p r o x i m a t e l y  1 6 0  d e g r e e s  T h e  v a r i a t i o n  i n  c o n t a c t  o r i e n t a t i o n  a s  
w e l l  a s  t h e  l e n s e d  e f f e c t  o f  t h e  v o l c a n i c s  m a y  r e s u l t  f r o m  i r r e g u l a r i -  
t i e s  i n  p a l e o t o p o g r a p h y  o v e r  w h i c h  t h e  s u c c e s s i v e  u n i t s  w e r e  l a i d  d o w n  
a n d  e r o d e d  i n t e r m i t t e n t l y .  
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c;, U N I T  2m - M a f i c  T u f f s  a n d  Flows 

i 

M a f i c  v o l c a n i c  f l o w s  i n  t h e  s o u t h w e s t  f o r m  w i d e  z o n e s  t r e n d i n g  
a p p r o x i m a t e l y  1 1 0  d e g r e e s .  w i t h  m i n o r  i n t e r c a l a t e d  l i m e s t o n e  a n d  
m u d s t o n e  b e d s  a s  w e l l  a s  f e l s 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 .  I n  t h e  
n o r t h e a s t  q u a d r a n t  b r o a d  z o n e s  o f  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  
s t r i k e  i n  a 0 9 0  d e g r e e  d i r e c t i o n .  T h e  m a f i c  v o l c a n i c s  a r e  m a s s i v e  o r  
p o r p h y r i t i c  w i t h  m i n o r  h e r n a t i z e d  r e g i o n s .  

On w e a t h e r e d  s u r f a c e  t h e  m a f i c  v o l c a n i c s  a r e  a f o r e s t  g r e e n  c o l o r  
o r  o c c a s i o n a l l y  p o w d e r y  o r a n g e .  T h e  h e r n a t i z e d  v a r i e t y  h a s  a r e d d i s h -  
g r e y  e x p o s e d  s u r f a c e .  T h e  w e a t h e r i n g  r i n d  i s  o f t e n  5nlm b e e p .  

M a s s i v e  m a f i c  v o l c a n i c s  a r e  f i n e  t o  m e d i u m  g r a i n e d  f l o w s  a n d  
t u f f s .  T h e  b e n c h e d  n a t u r e  o f  s o m e  o u t c r o p s  m a y  i n d i c a t e  s e v e r a l  
S U C C ~ S S I V ~  f l o w s  e a c h  l e s s  t h a n  o n e  m e t r e  t h i c k .  T h e  b a s a l t i c  t u f f  i s  
c o m p o s e d  o f  f i n e  p l a g i u c l n s e - c h l o r i t e - h e i . n a t i t ~  i n t e r g r o w t h s  s u r r o u n d i n g  
p o r p h y r i t i c  v o l c a n i c  f r a g m e n t s  a n d  r o u n d e d  q u a r t z  f r a g m e n t s  ( A p p e n d i x  
2 ) .  

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

T h e  r n a 5 s i v e  a n d  p o r p h y r i t i c  v o l c a n i c s  a r e  h e m a t i z e d  i n  d i s c r e t e  
l o c a l i t i e s  a l t h o u g h  i t  i s  n o t  a c o m m o n  f e a t u r e  o f  t h i s  p r o p e r t y .  T h e  
h e m a t i z a t i o n  m a y  b e  a n  i n d i c a t i o n  o f  l o c a l  s u b a e r i a l  e m p l a c e m e n t  o f  t h e  
v o l c a n i c s  ( T i p p e r  & R i c h a r d s ) .  T h e  m a f i c  v 0 1 c a n i c s  d i s p l a y  s o m e  
v e s i c u l a r  t e x t u r e  w i t h  l o c a l  q u a r t z  i n f i l l i n g s .  \ l e i n l e t s  o f  q u a r t z  a n d  
c a l c i t e  c o m m o n l y  f i l l  t h e  f r a c t u r e  n e t w o r k  o f  t h e  m a f i c  v o l c a n i c s .  
T h i s  m a f i c  v o l c a n i c  u n i t  m a y  h e  c o r r e l a t i v e  w i t h  t h e  b a s a l t i c  a n d e s i t e s  
b y  M u l l e r  ( 1 9 7 9 )  a n d  m a y  a l s o  i n d i c a t e  h i g h l y  c h l o r i t i z e d  d a c i t e s .  

U N I T  2 i  - I n t e r m e d i a t e  t u f f s  a n d  flows 

T h e  i n t e r m e d i a t e  v o l c a n i c s  d o m i n a t e  t h e  c e n t r a l  m a p  a r e a  i n  t h e  
f o r m  o f  t h i c h  f l o w s  a n d  n a r r o w  l a m i n a t e d  t u f f s  M i n o r  f e l s i c  a n d  m a f i c  
v o l c a n i c s  a s  w e l l  a s  s u b s t a n t i a l  l i m e s t o n e  b e d s  a r e  i n t e r b e d d e d  w i t h i n  
t h e  i n t e r m e d i a t e  v o l c a n i c s .  T h e  m a f i c  v o l c a n i c - i n t e r m e d i a t e  v o l c a n i c  
c o n t a c t s  a r e  o f  b o t h  a y r ~ d a t i u n a l  a n d  s h a r p  n a t u r e  

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

T h e s e  v o l c a n i c s  h a v e  a p o r p h y r i t i c  a n d  a m a s s i v e  c h a r a c t e r  T h e  
p o r p h y r i t i c  v o l c a n i c s  a r e  f l o w s  c o m p o 5 e d  o f  f e l d s p a r s  u p  to 2mm l o n g  
a n d  m i n o r  e u h e d r a l  p y r o x e n e  c r y s t a l s  i n  a f i n e  i n t e r y r o w t h  o f  q u a r t z  
a n d  p l a g i o c l a s e .  T h e  f e l d s p a r  l a t h s  h a v e  b e e n  l o c a l l y  r e p l a c e d  b y  
c a l c i t e  a n d  c l a y s  T h e  n i a s s i v e  v o l c a n i c s  a r e  f i n e  to m e d i u m  g r a i n e d  
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f l o w s  a n d  t u f f s .  C r u d e  f l o w  b a n d e d  t e x t u r e  w a s  o b s e r v e d  a l o n g  t h e  
b a n k s  o f  t h e  L i t t l e  N i t i n a t  R i v e r  w h e r e  q u a r t z  a n d  f e l d s p a r  s t r e a k s  
w e r e  s u b p a r a l l e l  to c h l o r i t e  r i c h  i n d i s t i n c t  l a y e r s .  T h e  t u f f s  a r e  
c o m p o s e d  o f  f i n e  i n t e r g r o w t h s  o f  p l a g i o c l a s e - q u a r t z  a n d  s e r i c i t e  w h i c h  
f o r m  s t r e a k y  p a t c h e s  a n d  c r u d e  l a m i n a t i o n s .  A s l u m p e d  t e x t u r e  o f  t h e  
l a m i n a t e d  t u f f  w a s  n o t e d  III t h e  f i e l d .  C u h e s  o f  p y r i t e  a r e  d i s s e m i n -  
a t e d  t h r o u g h o u t  t h e  t u f f s .  H e m a t i z a t i o n  o f  i n t e r m e d i a t e  v o l c a n i c s  
o c c u r s  i n  t h e  n o r t h w e s t  m a p  a r e a .  T h e  p o r p h y r i t i c  t e x t u r e  a n d  t h e  
c o l o r  s u g g e s t  t h e s e  i n t e r m e d i a t e  v o l c a n i c s  a r e  a n a l a g o u s  t o  d a c i t e  
w l t h i n  t h e  B o n a n z a  v o l c a n i c s  d e s c r i b e d  b y  M u l l e r  ( 1 9 7 4 ) .  

N I T  2 f  - F e l s i c  V o l c a n i c  T u f f s  a n d  F l o w s  

F e l s i c  v o l c a n i c s  g e n e r a l l y  o c c u r  i n  a s s o c i a t i o n  w i t h  i n t e r m e d i a t e  
v o l c a n i c s  l h e  w e a t h e r e d  s u r f a c e  is m o t t l e d  l o o k i n g ,  o f t e n  w i t h  a p a l e  
p i n k  h u e .  T h e  f r e s h  s u r f a c e  i s  a g r e y - w h i t e  t o  p a l e  g r e e n  c o l o r .  
L i m o n i t e  a n d  m a n g a n e s e  s t a i n i n g  o f  t h e  w e a t h e r e d  s u r f a c e  is c o m m o n  

P h e n o c r y s t s  o f  f e l d s p a r  a n d  q u a r t z  i n  a s i l i c e o u s  m a t r i x  a r e  
c o m m o n  to t h e  f e l s i c  v o l c a n i c  u n i t .  M a n y  f r a c t u r e  s u r f a c e s  h a v e  a 
c a I c a r e o ~ . i s  c o a t i n g .  T h e s e  v o l c a n i c s  a p p e a r  to b e  o f  r h y o l i t i c  t o  
r h y o d a c i t i c  c o r n p o s t t ~ o n .  

U N I T  3 1 s  - L i m e s t o n e  

L i m e s t o n e  l e n s e s  s tr  i k e  a p p r o x i m a t e l y  1 1 0  d e g r e e s  i n  s h a r p  
i r r e g u l a r  c o n t a c t  w i t h  t h e  v o l c a n i c  u n i t s .  I t  h a s  a s m o o t h  o r a n g e  o r  
p a l e  g r e y  w e a t h e r e d  s u r f a c e  w h i c h  i s  s o m e t i m e s  p o c k  m a r k e d  b y  r e l i c t  
p y r i t e .  F r e s h  s u r f a c e  i s  p o l e  g r e y  t o  i n d i g o  b l u e  c o l o r  o r ,  a m o t t l e d  
g r e e n  a n d  g r e y  c o l o r  T h e  l i m e s t o n e  I S  m e d i u m  to c o a r s e  g r a i n e d  w i t h  
w i s p s  o f  a m a f i c  m a t e r i a l  u p  to l m m  l o n g  

U N I T  3 m s t  - M u d s t o n e  

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

U N I T  l i p  - D i o r i t e  S i l l  

A d i o r i t e  s i l l  i n t r u d e s  a l o n g  a c o n t a c t  o f  i n t e r m e d i a t e  a n d  f e l s i c  
v o l c a n i c s  i n  t h e  S E  m a p  a r e a .  I t  i s  e v e n  a n d  m e d i u m  g r a i n e d .  M a s s i v e  
a n d  p r o p h y r i t i c  d y k e s  o f  m a f i c .  i n t e r m e d i a t e  a n d  f e l s i c  c o m p o s i t i o n  
o c c u r  d o m i n a n t l y  i n  t h e  s o u t h  a n d  e a s t  m a p  a r e a s .  

( b )  A l t e r a t i o n  

T h e  v o l c a n i c  a n d  s e d i m e n t a r y  u n i t s  u n d e r l y i n g  t h e  N i  C l a i m s  h a v e  
u n d e r g o n e  a r e g i o n a l  l o w  g r a d e  g r e e n s c h i s t  f a c i e s  m e t a m o r p h i s m .  An  
a r g i l l i c  a l t e r a t i o n  a s s e m b l a g e  i s  s u p e r i m p o s e d  l o c a l l y  o n  t h e  r e g i o n a l  
a l t e r a t i o n .  I t  i s  m o s t  p r o n o u n c e d  i n  t h e  d a c i t e s  o f  t h e  c e n t r a l  m a p  
r e g i o n s  a n d  t o  a l e s s e r  e x t e n t  o c c u r s  i n  t h e  m a f i c  v o l c a n i c s .  S u b s e -  
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q u e n t  c a l c i t e  a l t e r a t i o n  e f f e c t s  a l l  t h e  u n i t s .  I n t e n s e  s i l i c i f i c a t i o n  
o f  i n t e r m e d i a t e  v o l c a n i c s  i s  a s s o c i a t e d  w i t h  m a j o r  f a u l t i n g .  

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

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

C a l c i t e  a l t e r a t i o n  i s  s u p e r i m p o s e d  o n  t h e  s e r i c r t e - c l a y  a n d  
e p i d o t e - p y r i t e - c h l o r i t e  a l t e r a t i o n  a s s e m b l a g e s .  I t  t a k e s  t h e  f o r m  o f  
i n d i s t i n c t  c a l c i t e  l a y e r s ,  r e p l a c e d  p h e n o c r y s t s  a n d  f r a c t u r e  c o a t i n g s .  

O n e  u n i t  c o m p o s e d  o f  8 2 %  q u a r t z  i n  t h e  f o r m  o f  f i n e  r o u n d e d  g r a i n s  
a n d  m i c r o v i e n l e t s  o c c u r s  a l o n g  t h e  n o r t h e r n  e x t e r i t  o f  t h e  L i t t l e  
N i t i n a t  R i v e r  T h e  o t h e r  m a j o r  m i n e r a l  p r e s e n t  is s e r i c i t e  P y r i t e  i s  

d i s s e m i n a t e d  t h r o u g h o u t  t h e  z o n e  a n d  l o c a l l y  w e a t h e r e d  o u t  l e a v i n g  
l i m o n i t e  s t a i n e d  c a v i t i e s .  F r o m  t h i n  s e c t i o n  a n a l y s i s  t h i s  r o c k  is 
t h o u g h t  to b e  e i t h e r  a s e r i c i t i c  c h e r t  o r  a s i l i c i f i e d  v o l c a n i c .  I n  
t h e  f i e l d  t h e  q u a r t z  r i c h  u n i t  i s  p a r a l l e l e d  b y  m a f i c  v o l c a n i c  
c o n t a c t s  T h e  t r e n d  o f  t h e s e  r o c k s  h o w e v e r ,  I S  s t r o n g l y  d i v e r g e n t  f r o m  
t h e  g e n e r a l  t r e n d  o f  t h e  p r o p e r t y  P o s s i b l y  t h e  m a f i c  v o l c a n i c  u n i t  
I S  a c t u a l l y  a h i g h l y  c h l o r i t i z e d  d a c i t e  z o n e  p a r a l l e l  t o  i n t e r m e d i a t e  
v o l c a n i c s  w h i c h  h a v e  b e e n  i n t e n s e l y  s i l i c i  f l e d .  T h e  s i l i f i c a t i o n  a n d  
p y r i t i z a t t o n  tnay h e  a s s o c i a t e d  w i t h  f a u l t i n g  a l o n g  t h e  L i t t l e  N i t i n a t  
r i v e r  T a b u l a r  s e r i c r t e  a g g r e g a t e s  a f t e r  f e l d s p a r  s u p p o r t  t h e  t h e o r y  
t h a t  t h i s  u n i t  i s  a s i l i c i f i e d  v o l c a n i c .  

( c )  S t r u c t c i r e  

T h e  v o l c a n i c  a n d  s e d i m e n t a r y  u n i t s  w i t h i n  t h e  m a p  a r e a  d i p  s t e e p l y  
to t h e  W - S W  w i t h  l o c a l  v a r i a t i o n s  i n  t r e n d  A n  e q u a l  & r e a  p l o t  o f  3 0  
f i e l d  m e a s u r e m e n t s  i n d i c a t e  t h a t  c o n t a c t  o r i e n t a t i o n s  c l u s t e r  ~t 
0 9 0 / 8 4 S ,  1 1 0 / 8 6 S W  a n d  1 6 1 / 6 3 W  ( F i g u r e  4 )  T h e  c e n t r a l  m a p  a r e a  t r e n d s  
1 6 1  d e g r e e s  w h i l e  t h e  s u r r o u n d i n g  a r e a  v a r i e s  b e t w e e n  0 9 0  a n d  1 1 0  
d e g r e e s  T h e  v a r i a t i o n  may h e  a r e s u l t  o f  t h e  i r r e g u l a r i t i e s  o f  
p a  I e o t o p o g r a p t i y  

F r a c t u r e s  a r e  c o m m o n  i n  t h e  v o l c a n i c s  o f t e n  f o r m i r i g  a f i n e  n e t w o r k  
w i t h  m a n g a n e s e ,  l i m o n i t e ,  c a l c i t e  a n d  q u a r t z  c o a t i n g  f r a c t u r e  s u r f a c e s .  
L o c a l  c o n j u g a t e  f r a c t u r e  p a t t e r n s  o c c u r  b u t  g e n e r a l l y ,  t h e  f r a c t u r e  
p a t t e r n  a p p e a r s  to b e  t h e  1 - e s u l t  o f  s e v e r a l  s t r e s s  f i e l d s .  

A m o n g  t h e  t w e l v e  s h e a r s  m e a s u r e d  t h e r e  i s  a d o m i n a n t  s t e e p  SW d i p  
t h a t  t r e n d s  b e t w e e n  1 2 0  a r i d  1 6 0  d e g r e e s .  

A f A u l t  a p p r o x i m a t e l y  60Om i n  l e n g t h  a n d  t r e n d i n g  1 9 0  d e g r e e s  i n  
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t h e  s o u t h e a s t  m a p  r e g i o n  i s  s u g g e s t e d  b y  f i e l d  d 8 t a  T h e r e  i s  n o  
c o r r e l a t i n g  l i n e a t i o n  o n  t h e  a i r  p h o t o  b u t  a m a j o r  p a r a l l e l  l i n e a t i o n  
o c c ~ i r s  2 0 0 m  to t h e  e a s t .  A s e c o n d  f a u l t  i s  t h o u g h t  t o  o c c u r  a l o n q  
t h e  n o r t h e r n  s e c t i o n  o f  t h e  L i t t l e  N i t i n a t  R i v e r  w h i c h  i s  o f f s e t  b y  a 
f a u l t  a t  1 0 8  d e g r e e s  T h i s  z o n e  i s  m a r k e d  b y  e x t r e m e  p y r i t i z a t i o n  a n d  
s i l i c i f i c a t i o n .  A i r  p h o t o  l i n e a t i o n s  c o r r e s p o n d  to t h e s e  f a u l t  
o r i e n t a t i o n s  T h i s  n o r t h e r n  f a u l t  t s  a l s o  p r o p o s e d  b y  M u l l e r  ( 1 9 7 6 ) .  

( d )  M i n e r a l i z a t i o n  

M i n e r a l i z a t i o n  o n  t h e  p r o p e r t y  c o n s i s t s  o f  p y r i t i z a t i o n  a s s o c i a t e d  
w i t h  w i d e s p r e a d  a l t e r a t i o n ,  s h e o r s  a n d  d y k e s ,  a p o d  o f  m a s s i v e  p y r i t e ,  
c h a l c o p y r i t e  a n d  s p h a l e r i t e  i n  i n t e r m e d i a t e   volcanic^ a n d  a v e i n l e t  o f  
g a l e n a  i n  l i m e s t o n e  

* M o s t  o f  t h e  m a f i c  v o l c a n i c s  d o  n o t  c o n t a i n  v i s i b l e  s u l p h i d e s .  
L o c a l  p y r i t i z a t i o n  o c c u t - s  i n  t h e  f o r m  o f  f i n e  d i s s e m i n a t e d  g r a i n s  o r  
p y r i t e  c u b e s  u p  to 2mm a c r o s s .  M i c r o  s p h a l e r i t e  a n d  c h a l c o p y r i t e  
r e l a t e d  t o  e p i d o t e  W A S  f o u n d  to o c c u r  i n  t h i s  u n i t .  A n  e s t i m a t e d  o n e  
to t w o  p e r c e n t  m a g n e t i t e  o c c u r s  i n  m a n y  o f  t h e  m a f i c  v o l c a n i c s  w i t h  
l o c a l  h e m a t i t e  a l t e r a t i o n .  A s u b r o u n d e d  t b o u l d e r  a p p r o x i m a t e l y  0 . 2 5 m  
a c r o s s  w h i c h  w a s  h e a v i l y  l i m o n i t e  a n d  m a n g a n e s e  s t a i n e d  a n d  c o n t a i n e d  
a b u n d a n t  p y r r h o - t i t e  a n d  c h a l c e d o n y  v e i n l e t s  w a s  f o u n d  o n  l i n e  3 0 0  E 
1 2 0 0  S o n  a s l o p e  o f  1 5  d e g r e e s  t o w a r d s  0 5 0  d e g r e e s .  N o  o u t c r o p  
s o u r c e  o f  i t  w a s  l o c a t e d .  

L i t h o y e o c h e r n i c a l  a n a l y s i s  s h o w e d  t r a c e  e l e m e n t  v a l u e s  w e r e  w e l l  
b e l o w  a n o r n d l y  l e v e l s  a s  w e r e  b a s e  a n d  p r e c i o u s  met81 v a l u e s .  M e r c u r y  
a n d  b a r i u m  v a l u e s  d i s p l a y e d  a w i d e  v a r i a t i o n  ( A p p e n d i x  1 ) .  

S u l p h i d e s  w e r e  n o t  v i s i b l e  i n  i n o s t  o f  t h e  i n t e r m e d i a t e  v o l c a n i c s  
M o d e r a t e  d i s s e m i n a t e d  p y i i t e  o c c u r s  i n  s o m e  o f  t h e  b l e a c h e d  a n d  a r g i l l -  
i c a l l y  a l t e r e d  r e g i o n s .  M i c r o s c o p i c  s p h a l e r i t e  a n d  c h a l c o p y r i t e  a r e  
a s s o c i a t e d  w i t h  t h e  p y r i t e  I n c l u s i o n s  o f  c h a l c o p y r i t e  a n d  g a l e n a  w e r e  
s e e n  i n  d i s s e m i n a t e d  m i c r o  s p h a l e r i t e  g r a i n s .  A n g u l a r  m i c r o s c o p i c  
c h a l c o p y r i t e  g r a i n s  w e r e  A I S O  s e e n  i n  t h e  g r o u n d m a s s  o f  a p o r p h y r i t i c  
i n t e r m e d i a t e  v o l c a n i c  

L i t h o g e o c h e r n i s t r y  o f  t h e  i n t e r m e d i a t e  w o l c a n r c s  s h o w e d  o n e  h i g h  
z i n c  o f  1 2 1 0  p p m  (L6OOW 3 0 O N )  b u t  t h e  a v e r a g e  z i n c  c o n t e n t  w a s  l e s s  
t h a n  1 0 0  A h i g h  o f  8 . 0  p p n ~  s i  l v e r  w a 5  n o t  s u p p o r t e d  b y  s u r r o u n d i n g  
a n o m ~ l o i i s  v a l u e s .  G o l d ,  l e a d  a n d  c o p p e r  l e v e l s   re l o w .  T r a c e  e l e m e n t  
v a l u e s  w e r e  l o w  w i t h  t h e  e x c e p t i o n  o f  t h r e e  b a r i u m  v a l u e s  o f  g r e a t e r  
t h a n  4 0 0  p p m .  

T h e  a r g i l l i c a l l y  a l t e r e d  i n t e r m e d i a t e  v o l c a n i c s  w e r e  a n a m o l o u s  i n  
s i l v e r  ( 5 3 . 7  a n d  6.0 p p m l ,  l e a d  ( 2 3 3 0  a n d  2 3 3 0  p p m )  a n d  z i n c  ( 1 9 0 0 ,  8 3 1  
a n d  1 7 6 0  p p m )  a l l  w i t h i n  t h e  n o r t h w e s t  g r i d  a r e a .  T h e  t r a c e  e l e m e n t  
v a l u e s  a r e  v e r y  e r r a t i c  w i t h i n  t h e  a r g i l l i c  z o n e .  T h e  s i l i c i f i e d  z o n e  
a s s o c i a t e d  w i t h  f a u l t i n g  a s s a y e d  60 a n d  1 3 7  p p b  A u .  

A p o d  o f  p y r i t e  w i t h  a s s o c i a t e d  c h a l c o p y r i t e  a n d  s p h a l e r i t e  o c c u r s  
a l o n g  t h e  r o a d s i d e  a p p r o x i m a t e l y  1 0 0 m  n o r t h  o f  t h e  b a s e l i n e  a t  6 0 0  E .  
I t  i s  w i t h i n  c a l c i f i e d  i n t e r m e d i a t e  v o l c a n i c s  a l o n g  a s h e a r  a n d  
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t, 
t e r m i n a t e d  to t h e  s o u t h  b y  a f a u l t .  I t  w a s  t r a c e d  f o r  1 0  m e t e r s  to 
t h e  n o r t h  a n d  i t  a p p e a r s  t o  b e  n a r r o w i n g .  G o l d  a n d  s i l v e r  v a l u e s  o f  
4 9 5  a n d  2 3 0  p p h  A u  a n d  6 4 0 6 . 2  a n d  6 8 . 1  p p m  A g  w e r e  t h e  h i g h e s t  o f  t h e  
p r o p e r t y .  Z i n c  ( 3 5 6 0 ,  1 3 6 0  p p m )  a n d  C u  ( 7 . 5 %  a n d  2 . 1 % )  w e r e  a l s o  
a n o m a l o u s .  A r s e n i c ,  a n t i i n o n y  a n d  c a d i n i u m  l e v e l s  a r e  a l s o  h i g h  
s u g g e s t i n g  a n  e p i t h e r m a l  r a t h e r  t h a n  v o l c a n o g e n i c  e m p l a c e m e n t  o f  t h e  
m a 5 s i v e  s u l p h i d e s .  

T h e  f e l s i c  v o l c a n i c s  c o n t a i n  m i n o r  d i s s e m i n a t e d  p y r i t e  a n d  t r a c e s  
o f  d i s s e m i n a t e d  s p h a l e r i t e  i n  t h e  n o r t h w e s t  q u a d r a n t .  T h i s  i s  r e f l e c t -  
e d  i n  I i t h o g e o c h e m i s t r y  b y  a s i n g l e  a n o m a l o u s  z i n c  v a l u e  o f  1 1 6 0  p p m  
B a r i u m  v a l u e s  w e r e  o c c a s i o n a l l y  a n o m a l o u s  w h i l e  t h e  o t h e r  t r a c e  
e l e m e n t s  o c c u r  i n  v e r y  l o w  c o n c e n t r a t i o n s  A g o l d  v a l u e  o f  7 8  p p b  w a s  
t h e  h i g h  f o r  t h i s  u n i t  

W i t h i n  t h e  l i m e s t o n e  u n i t  g a l e n a  o c c u r s  a s  v e i n l e t s  a p p r o x i m a t e l y  
4mm w i d e  a n d  s p h a l e r i t e  o c c u r s  a s  l o c a l  d i s s e m i n a t i o n s .  H i g h  z i n c  
v a l u e s  o f  2 4 5 0  a n d  1 6 9 0  pprn a r e  a s s o c i a t e d  w i t h  e l e v a t e d  c a d i u m  l e v e l s  
a n d  m o d e r a t e  l e a d  i n  t h e  n o r t h w e s t  q u a d r a n t .  B a r i u m  a n d  a r s e n i c  v a l u e s  
s h o w  a w i d e  v a r i a t i o n  w h i l e  a n t i m o n y ,  m e r c u r y  a n d  g o l d  v a l u e s  a r e  l o w .  

P y r i t i z a t i o n  a s s o c i a t e d  w i t h  d y k e s  d o e s  n o t  5 e e i n  to c a r r y  e l e v a t e d  
b a s e  o r  p r e c i o u s  m e t a l  v a l u e s .  F u r t h e r m o r e ,  t h e  t r a c e  e l e m e n t  v a l u e s  
a r e  n o t i c e a b l y  d e p r e s s e d  i n  t h e  d y k e  s a m p l e s .  

F .  GEOCHEMI  S T R Y  

G e o c h e m i c a l  s o i l  s a m p l e s  w e r e  c o l l e c t e d  at 5 0  m e t r e  i n t e r v a l s  a l o n g  
t h e  g r i d  l i n e s .  I n t e r m e d i a t e  l i n e s  w i t h  s a m p l e s  a t  2 5  m e t r e  i n t e r v a l s  
w e r e  e s t a b l i s h e d  i n  t h e  n o r t h w e s t  q u a d r a n t  to i n v e s t i g a t e  a n o m a l o u s  
v a l u e s .  A t o t a l  o f  1 3 7 3  s a r n p l e s  w e r e  c o l l e c t e d  i n  K r a f t  p a p e r  e n v e l o p e s .  
S a m p l e s  w e r e  a n a l y z e d  a t  M I N - E N  L a b s ,  N o r t h  V a n c o u v e r  for 2 6  e l e m e n t  
I . C . P .  a r i d  A . A .  g o l d  a f i H I y 5 i s .  A c : i d  d i g e s t i o n  s a m p l e  p r e p a r a t i o n  w a s  
u s e d .  

A s u i t e  o f  2 1  s a m p l e s  w e r e  t a k e n  f r o m  o n e  l o c a t i o n  t o  p r o v i d e  a 
s t a n d a r d  c h e c k  o f  a n a l y t i c a l  a c c u r a c y .  T h i s  i n f o r m a t i o n  s h o w e d  t h e  
d e g r e e  o f  v a r i a t i o n  t h a t  m a y  e x i s t  i n  s a m p l e s  f r o m  t h e  s a m e  l o c a t i o n .  
T h i s  i s  v a l u a b l e  i n f o r m a t i o n  w h e n  c o n s i d e r i n g  a n o m a l y  v a l u e s .  For 
e l e m e n t s  s u c h  a s  a r s e n i c .  a n t i m o n y  a n d  i r o n ,  v a r i a t i o n  w a s  h i g h .  
M o l y b d e n u m ,  c o p p e r  z i n c ,  l e a d ,  c o b a l t ,  b a r i u t n  a n d  g o l d  h a d  l o w  to 
m o d e r a t e  v a r i a t i o n s .  

- R E  SIJ L T S 

A n  a n o m a l o u s  r e g i o n  o f  l e a d ,  s i l v e r  a n d  z i n c  v a l u e s  h a s  b e e n  
o u t l i n e d  i n  t h e  n o r t h w e s t e r n  q u a d r a n t  o f  t h e  g r i d .  

L e a d  v a l u e s  a r e  v e r y  h i g h  w i t h  a m a x i m u m  o f  2 2 6 0  p p r n .  M a n y  l e a d  
v a l u e s  > 2 0 ( 1  p p m  o c c u r  i n  t h i s  a r e a ,  m a i n l y  a s  i s o l a t e d  h i g h s .  A n o m a l i e s  
o f t e n  o c c u r  a t  t h e  c o n t a c t s  b e t w e e n  l i m e s t o n e  a n d  v o l c a n i c  u n i t s .  H i g h  
v a l u e s  a r e  o f t e n  f o u n d  w i t h i n  a r g i l l i c a l l y  a l t e r e d  i n t e r m e d i a t e  v o l c a n i c s  
a n d  o c c a s i o n a l l y  i n  f e l s i c  v o l c a n i c s .  
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A n o m a l o u s  s i l v e r  v a l u e s  a r e  g e n e r a l l y  c : o t n c i d e n t  w i t h  l e a d  
a n o m a l i e s .  T h e  tnax imc im s i l v e r  v a l u e  i s  4 1 . 6  p p m .  T h e  a n o m a l y  t h r e s h o l d  
v a l u e  i s  2 . 5  p p m .  

H i g h  z i n c  v a l u e s  C > 5 0 0  pptn:’ a c e  a l s o  c o i n c i d e n t  w i t h  l e a d  8 n d  s i l v e r  
a n o m a l i e s .  

G e o c h e m i c a l  r e s u l t s  f o r  t h e  r e m a i n d e r  o f  t h e  g r i d  a r e a  a r e  g e n e r a l l y  
w e l l  b e l o w  a n o m a l y  t h r e s h o l d  v a l u e s .  I s o l a t e d  s i l v e r  a n o t n a l i e s  o c c u r  a t  
l i n e  0 / 7 + 0 0  S ( 8 . 5  p p m )  a n d  I t n e  1 5 0 W / 1 2 + 5 O S  ( 2 . 5  p p m ) .  

G. GFOP H Y S  I CS 

T h i r t y - o n e  ( 3 1 )  k i l o m e t e r s  o f  V L F - E M  1 6  s u r v e y  o n  t h e  N i  g r i d  h a v e  
d i s c l o s e d  s e v e r e l  m i n o r  a n o m a l i e s  m a i n l y  o n  t h e  s o u t h - c e n t r a l  p a r t  o f  
t h e  g r i d  w i t h i n  m a f i c  v o l c a n i c  r o c k .  W e a k  a n o m a l i e s  o c c u r  i n  t h e  
n o r t h - w e s t  s e c t i o n  o f  t h e  g r i d  w i t h i n  i n t e r m e d i a t e  v o l c a n i c s  T h e  N i  
s h o w i n g  h a s  b r o u g h t  u p  a n  e x t r e m e l y  w e a k  c o n d u c t i v e  z o n e  t h a t  a p p e a r s  
to b e  l o c a l i z e d  i n  a s m a l l  a r e a  w i t h  n o  d e f i n i t e  t r e n d  d i r e c t i o n .  

T h e  b e s t  V L F - E M  1 6  t a r g e t  1 5  on I i n e  0 - 6 i . 0 0  s o u t h  e x t e n d i n g  200117 
to t h e  w e s t  a n d  3 0 0 m  to t h e  e a s t  ( b u t  s h o u l d  b e  c h e c k e d  w i t h  g e o c h e m  
a n d  g e o l o g y  b e f o r e  a n y  f o l l o w - u p  work i s  d o n e l .  

V L F - E M  1 6  a n o m a l i e s  m a y  r e l a t e  to g e o l o g i c a l  c o n t a c t s ,  a s  s e v e r a l  
a r e  s u b - p a r a l l e l  to m a p p e d  c o n t a c t .  . 

H .  1 I THOGEOCHE M I  S T R Y  

A t o t a l  o f  s e v e n t y  r o c k  s a m p l e s  w e r e  t a k e n  o n  t h e  c l a i m s .  C h a n n e l  
r o c k  c h i p  s a m p l e s  w e r e  t a k e n  o f  v i s i h l y  m i n e r a l i z e d  r o c k s .  S a m p l e  
w i d t h s  v a r i e d  b e t w e e n  0 . 5  a n d  2 m e t r e s .  A n a l y s i s  f o r  2 6  e l e m e n t  I . C . P .  
p l u s  g o l d  ( F . A . A . )  a n d  m e r c u r y  w e r e  c o n d u c t e d  b y  M I N - E N  L a b s  o n  N o r t h  
V a n c o u v e r .  R e s u l t s  a r e  s u m m a r i z e d  i n  A p p e n d i x  1 .  

M a p  p l o t s  ( F i g .  1 2  - 2 1 )  o u t l i n e  m i n e r a l i z e d  a r e a s  r a t h e r  t h a n  
a l t e r a t i o n  z o n e s  d i r e  to t h e  p r o c e d u r e  o f  c o l l e c t ~ n y  m i n e r a l i z e d  
s a m p l e s .  D i s t r i b u t i o n  o f  s a m p l e  s i t e s  i s  u n h o m o g e n e o u s  w i t h  o n l y  1 
s a m p l e  f r o m  t h e  s o u t h w e s t  q u a d r a n t .  

A s  a n t i c i p a t e d  f r o m  s o i l  g e o c h e m ~ c a l  r e s u l t s ,  a n o m a l o u s  
I i t h o g e o c h e m i c a l  z i n c ,  l e a d  a n d  s i l v e r  v a l u e s  c l u s t e r  i n  t h e  n o r t h w e s t  
q u a d r a n t  o f  t h e  g r i d .  

H i g h  b a r i u m  v e l u e s  a r e  f o u n d  i n  t h e  n o r t h w e s t  a n d  n o r t h e a s t  
q u a d r a n t s .  H a l o e s  o f  b a r i u m  e n r i c h m e n t  a r e  t h o u g h t  to b e  a s s o c i a t e d  
w i t h  m a s s i v e  s u l p h i d e  d e p o s i t s .  B a r i u m  i n  t h e  M I N - E N  1 . C  P .  a n a l y s i s  
i s  o n l y  a p a r t i a l  l e a c h .  A d i f f e r e n t  e x t r a c t i o n  m e t h o d  s h o u l d  b e  u s e d  
i f  r e l i a b l e  r e s u l t s  a r e  d e s i r e d .  

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

1 4  



H i g h  c o p p e r  v a l u e s  a r e  w i d e l y  d i s t r i b u t e d  a n d  o c c a s i o n a l l y  c o r -  
r e l a t e  w i t h  g o l d  a n o r n a l i e s .  

M e r c u r y  a n o m a l  i e s  d o  n o t  c o r r e s p o n d  w i  t h  g o l d  a n o m a l  i e s .  A s  
m e r c u r y  i s  n o t  i n c l u d e d  i n  t h e  2 6  e l e m e n t  I . C . P .  p a c k a g e ,  f u t u r e  
a n a l y s i s  s h o u l d  b e  d i s c o n t i n e d .  

A n t i m o n y  d o e s  n o t  a p p e a r  r e l a t e d  t o  a n y  o f  t h e  o t h e r  e l e m e n t s .  

I .  RECO MMENDAT I O N S  

T h e  n o r t h w e s t  q u a d r a n t  o f  t h e  g r i d  a r e a  i s  t h e  m o s t  i n t e r e s t i n g  
t a r g e t  f o r  f u r t h e r  w o r k .  H i g h  c o i n c i d e n t  s i l v e r - l e a d - z i n c  s o i l  
g e o c h e m i s t r y  a n o m a l i e s  w e r e  o u t l i n e s .  S m a l l  V L F - E M  1 6  c o n d u c t o r s  m a y  
a l s o  h e  o f  i n t e r e s t .  G e o l o g i c a l  m a p p i n g  t o  d a t e  h a s  d i s c l o s e d  a s e r i e s  
o f  I i m e s t o n e  l e n s e s  w i  t t i  m i n o r  g a l e n a  v e i n l e t s .  

F o l l o w - u p  w o r k  s h o u l d  i n c l u d e :  

1 .  M o r e  d e t a i l e d  g e o l o g i c a l  m a p p i n g  a n d  I i t h o g e o c h e m i c a l  s a m p l i n g  
t o  d e t e r m i n e  s o u r c e  o f  g e o c h e m i c a l  a n o m a l  le:. .  

2 .  P o s s i b l e  I P  s u r v e y  o v e r  n o r t h w e s t  a r e a  

3 .  T r e n c h i n g  a n d l o r  d r i l l i n g  b a s e d  on r e s u l t s  o f  f o l l o w - u p  

4 .  P o s s i b l e  g e o c h e m i c a l  s t r e a m  a n d / o r  s o i t  s e m p l i n g  t o  d e t e r m i n e  i f  
z o n e  o f  i n t e r e s t  e x t e n d s  t o  t h e  w e s t .  S t ~ k i n g  o f  o p e n  g r o u n d  w e s t  o f  
N I  1 c l a i m  i f  f a v o r a b l e  r e s c i l t s  a r e  o b t a i n e d  f r o m  S t a g e  3 .  
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S T A T E M E N T  OF E X P E N D I T U R E S  

A S S A Y S :  COST 

1 .  G I  i d  s o i  I i i e o c h e m i  ~ILY_.L 
M I N - E N  L a b s ,  N o r t h  V a n c o u v e r  A s s a y e d  for 
2 6  e l e m e n t  I . C . P .  p l u s  g n l d  

1 3 7 3  s a m p l e s  @ $ 1 4 . 8 5  

2 .  L i t h o a e o c h e m i s t r v ~  
M I N - E N  L a b s ,  N o r t h  V a n c o u v e r  A s s a y e d  f o r  
2 6  e l e m e n t  I . C . P .  p l u s  g o l d  a n d  m e r c u r y .  

7 0  s a m p l e s  @ $ 2 1 . 5 0  

3 .  Rus f r e i a h t / s h i D ~ i n q  c h a r q e d  

SURVEY E U l l  I PMENT R E N T A L :  

1 .  G e o n i c s  V L F - E M  1 6  u n i t  

T R A V E L / B O A R D / C A M P  E X P E N S E S :  

Camp e q u i p m e n t  r e n t a l s  
F o o d  a n d  s u n d r i e s  
C o n s u m i  b I e c a m p  s u p p  I i e s  
T r a v e l  e x p e n s e s  o n  p r o j e c t  l r n e a l s )  
C o m m u n i c a t i o n s :  

1 )  M o b i l e  r a d i o  r e n t a l  
2 )  B . C .  T e l  t r u c k  m o b i l e  c h a r g e s  

( i n c l u d e s  m o b l d e m o b ,  f e r r i e s )  

1 )  F u e l  
2 )  V e h i c l e  r e n t a l s  

M a p  r e p r o d u c t i o n / d r a f t i n g  
F i e l d  s u p p l i e s  

T r a v e l  e x p e n s e s  t o / f r o m  p r o l e c t  

T r a n s p o r t a t i o n :  

1 1  G e n e r a l  a n d  g e o l o g i c a l  
2 )  G e o c h e m i c a l  

SUBTOTAL 

$ALAR I E S  

T I T L E  WORK A C T I V I T Y  

P r o j e c t  S e l e c t i o n  o f  c o n t r a c t o r s .  
G e o  l o g  i s t F i e l d  p r o g r a m m e  p r e p a r a t i o n :  
( T E C )  a c q u  I r I n g  f I e I d  s u p p  I i e s  a n d  

b a s e  m a p s ;  h i r i n g  c r e w s .  

16 

$ 2 0 , 3 8 9 . 0 5  

$ 1 , 5 0 5 . 0 0  

$ 8 5 . 7 0  

6 1 , 8 0 0 . 0 0  

$! 5 5 . 0 0  
$ 1 , 1 1 3 . 6 8  
$ 6 8 . 9 1  
$ 1 3 3 . 7 4  

$ 1 7 0 . 7 7  
$ 3 6 1 . 3 9  
$ 3 4 9 . 0 4  

$ 9 2 5 . 7 7  
f 9 0 6 . 6 7  
$ 6 8 1 . 8 9  

$ 8 6 7 . 4 3  
$ 1 4 0 . 7 8  

$ 3 7 , 5 3 4 . 6 2  

COST D A Y S  A T  S R A T E I D A Y  
T A S K  

S 1 , 3 0 0 . 0 0  6 . 5  $ 2 0 0 . 0 0  



T I T L E  W O R K  A C T I V I T Y  

P r o g r a m m e  s u p e r v i s i o n  a n d  
d i r e c t i o n .  C o - o r d i n a t i o n  o f  
w o r k  c r e w s .  L o g i s t i c s .  
I n t e r p r e t a t i o n .  

D A Y S  A T  % R A T E / D A Y  COST 
T A S K  

5 $ 2 0 0 . 0 0  % 1 , 0 0 0 . 0 0  

D a t a  c o l l a t i o n  a n d  r e v i e w .  8 $ 2 0 0 . 0 0  t 1 , 6 0 0 . 0 0  
S u p e r v i s i o n  of m a p  a n d  r e p o r t  
p r e rJ a r a t I o n  . 

G e o l  o g  i s t P r e p a r e  m a p s ,  f i e l d  s u p p l i e s  5 2 9 0 . 0 0  8 4 5 0 . 0 0  
( K . H . 1  Mob i I i z a  t i o n ,  c a m p  s e t  u p  

G e o l o g i c a l  m a p p i n g  a n d  s a m p l i n g .  1 9 . 5  % Y O . O O  s 1 , 7 5 5 . 0 0  
F i e l d  d r a f t i n g .  P r o s p e c t i n g .  

G e o c h e m i c a l  s o i l  s a m p l i n g .  
P r e p a r a t i o n  o f  s a m p l e s  f o r  
s h i p p i n g .  S u p e r v ~ s i o n  o f  
sarnpl ing p r o g r a m m e .  

4 $ 9 0 . 0 0  $ 360.00 

S u p e r v i s i o n  o f  g e o p h y s i c a l  s u r v e y .  2 % Y O . O O  $ 1 8 0 . 0 0  

D a t a  c o l l a t i o n  a n d  r e v i e w .  
I n t e r p r e t a t i o n ,  m a p  a n d  
r e p o r t  p r e p a r a t  i o i ) .  

J r .  G e o l o g i s t  
( D . 0 . )  P r e p a r e  m a p s ,  f i e l d  s u p p l i e s .  

M o b i l i z a t i o n ,  c a m p  s e t u p .  

9 $90. 0 0  8 8 1 0 . 0 0  

4 $ 8 5 . 0 0  $ 3 4 0 . 0 0  

1 2  $ 8 5 . 0 0  G e o l o g i c a l  m a p p i n g  a n d  s a m p l i n g .  
F i e l d  d r a f t i n g .  P r o s p e c t i n g .  

G e o c h e m i c a l  $ 0 1 1  s a m p l i n g .  
P r e p a r a t i o n  o f  s a m p l e s  f o r  
s h i p p i n g .  

2 $ 8 5 . 0 0  

G e o t e c h  # 1  G r i d  soil g e o c h e m i c a l  s a m p l i n g .  5 $60.00 
( A . M . )  S a m p l e  p r e p  a n d  sliipping. 

Grid V L F - E M  1 6  s u r v e y s .  D a t a  2 3  $60.00 
redcict ion a n d  p l o t t i n g .  

E x p e d i t i n g  for c a m p .  P u r c h a s i n g  2 $ 8 0 . 0 0  
a n d  t r a n s p o r  t I n g  s u p p  I i e s .  

G e o t e c h  # 2  S u r v e y i n q ,  f l a g g i n g  a n d  s o i l  5 8 5 5 . 0 0  
( C  B . )  g e o c h e m i  c a  I s a m p  I I n g  o n  

i n t e r m e d i a t e  g r i d  l i n e s .  
S U B T O T A L  ( S a l a r i e s )  

T O T A L  E X P E N D  I T U R E S  

17 

% 1 , 0 2 0 . 0 0  

8 1 7 0 . 0 0  

0 3 0 0 . 0 0  

t 1 . 3 8 0 . 0 0  

L 1 2 0 . 0 0  

$ 1 1  , 0 6 O . 0 0  

$ 4 8 . 6 1 4 . 8 2  



cj 
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 V 4 K  4E2 Tel. (604) 946-0441 

Telex 04-357583 

Expl .  249/85 
A p r i l  1 0 ,  1985  

Chief  Gold Commissioner 
M i n i s t r y  of Energy,  Mines 
and Pe t ro l eum 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 

Dear S i r :  

STATEMENT O F  QUALIFICATIONS 

Th 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 BSc (Honors)  
1975 i n  Geology from C a r l e t o n  U n i v e r s i t y ,  O t t a w a ,  O n t a r i o ,  
and have worked as a g e o l o g i s t  f o r  Fa lconbr idge  L imi t ed  
s i n c e  1 9 7 6 .  

K i m  Hudson, p r o j e c t  s u p e r v i s o r ,  worked under  my 
s u p e r v i s i o n .  She o b t a i n e d  a BSc i n  Geology from t h e  
U n i v e r s i t y  of B r i t i s h  Columbia, 1983 .  

Yours t r u l y ,  
FALCONBRIDGE LIMITED 

TEC:mm 
1 

T. E .  Chandler  
P r o j e c t  G e o l o g i s t  



K u n i y o s h i .  S. a n d  J . G .  L i o u ,  1 9 7 6 :  C o n t a c t  M e t a -  
r n o r p h i s m  o f  t h e  K a r m u t s e n  V o l c a r t r c s , ,  V a n c o u v e r  
I s l a n d .  B . C . ,  J o u r ' n a l  o f  P e t r o l o g y  1 7  p p  7 3 - 9 9 .  

M u l l e r ,  J . E . ,  K . E .  N o r t h c o t e  a n d  D. C a r l i s l e ,  1 9 7 4 :  
G e o l o g y  a n d  M i n e r a l  D e p o s i t s  o f  A l b e r t  - C a p e  S c c l t t  
M a p  A r e a ,  V a n c o u v e r  I s l a n d ,  B . C .  G S C  P a p e r  7 4 - 8  p p  
1 9 - 2 5 .  

M u l l e r  J . E . ,  1 9 7 9 :  G e o l o g y  o f  V a n c o u v e r  I s l a n d  G S C  
O p e n  F i l e  4 6 3 .  

M u l l e r ,  J.E., 1 9 8 1 :  I n s u l a r  a n d  P a c i f i c  B e l t s ;  
F i e l d  G u i d e s  lo G e o l o g y  a n d  M i n e r a l  D e p o s i t s ,  
C a l q a r y  8 1 ,  G A G ,  M A C ,  C G U ,  1 9 8 1 ,  E d i t e d  b y  F 1 . I .  
T h o m p s o n  a n d  D . G .  C o o k ,  p p  3 1 6 - 3 3 4 .  

T i p p e r ,  H . W . ,  T . A .  R i c h a r d s ,  1 9 7 6 :  J u r a s s i c  
S t r a t i g r a p h y  a n d  H i s t o r y  o f  N o r t l i  C e n t r a l ,  B . C  
G S C  B u l l e t i n  2 7 0  p p  4 6 .  
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(d JAMES VINNELL.  h1an.idc.r 

JOHN G .  PAYNE. I ’ h .  11. G e o l t ~ y l a t  

P.O. B O X  39 
8887 NASH STREET 
FORT LANGLEY. B.C. 
VOX 1JO 

Invoice 4827 
Report for: T.E. Chandler/K. Hudson, 

Falconbridge Limited, 
6415 - 64th Street, 
Delta, B.C., 
V4K 4E2. 

October 11, 1984 

Samples: 281, 324, 229, 259b, 262, 266, 250, 135, 316b, 327. 

Project 32001-000-100 

Summary : 

Apart from two samples (259b, 316b) the rocks are volcanic or subvolcanic 
rocks (dacites) consisting of an intergrowth of plagioclase and quartz; 
plagioclase phenocrysts occur in several. Sample 262 is a dacite tuff. Mafic 
minerals are lacking except in 281 and 327 where chlorite is present and has 
probabaly forrued during low greenschist facies regional metamorphism. 

Pervasive argillic alteration has affected all of the rocks, some quite 
intensely. Phenocrysts tend to be more altered than groundmass plagioclase. 
Sericite and kaolinite, along with pyrite, have formed within the 
plagioclase. Traces of tourmaline occur in two samples. Sphalerite and 
chalcopyrite formed after or at the same time as the pyrite in some samples. 
In the mafic dacites (327, 281) the chalcopyrite and sphlerite are associated 
with epidote. Pervasive calcite alteration has been superimposed upon the 
sericite and clay alteration. 

Sample 259b consists of an intergrowth of quartz and sericite. It is 
either a chert or a highly silicified dacite. 

Sample 316b is a basaltic tuff which has been thoroughly altered with 
calcite, chlorite and hematite. 

A. L. Littlejohn, M.Sc. 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL G E O L O G Y  F1EL.D STlJDlES 



cj 135: ALTEKED DACITE. 

This sample is a medium grained inequigranular volcanic/subvolcanic rock 
originally consisting of an intergrowth of quartz and plagioclase. Small 
plagioclase phenocrysts are present. All the plagioclase has been altered to 
fine kaolinite and sericite (kaolinite slightly dominant). Pyrite and 
sphalerite are disseminated throughout the rock. The pyrite contains rare 
inclusions of tetrahedrite(?) which could be Ag-bearing. The sphalerite 
contains many chalcopyrite inclusions and several galena inclusions which 
also could be Ag-bearing. No other potential Ag-bearing minerals were seen. A 
fine network of fractures occurs and limonitic stain has developed in these. 
Minerals are: 

sericite + kaolinite 60% 
quartz 32 
montmorillonite 3 
pyrite 3 (rare tetrahedrite inclusions) 
sphalerite 2 (minor chalcopyrite, galena inclusions) 
Fe-Ti oxide minor 
apatite trace 
molybdenite trace 

About half of the original plagiclase formed rounded grains about 0.2mm in 
size which were intergrown with rounded quartz grains 0.1 to 0.3mm in size. 
Plagioclase phenocrysts are subhedral and up to l.0mm in size occuring 
amongst the rounded quartz and plagioclase grains. All the plagioclase has 
been altered to a mixture of very fine kaolinite and sericite. Kaolinite is 
dominant but there are many patches where sericite is concentrated. Flakes of 
sericite up to 0.lmm in length occur in small clusters and aggregates between 
the quartz grains. The quartz is speckled with extremely fine sericite. In 
some of the kaolinite-sericite areas there are small patches of a fine 
brownish clay which is probabaly montmorillonite. This commonly occurs in the 
altered phenocrysts. Very fine ragged Fe-Ti oxide grains are scattered within 
the sericite and kaolinite. It often occurs in small clusters and aggregates, 
some of which are tabular in shape and up to 0.2mm in size. Small prismatic 
apatite grains up to 0.2mm in length occasionally occur within the altered 
plagioclase. 

Pyrite form cubic grains 0.05 to 0.3m in size which are disseminated 
throughout the rock within the altered plagioclase. Small clusters are 
common. There is also a thin stringer of cubic pyrite grains cutting through 
the rock. The pyrites are often fractured and are slightly altered to 
goethite around their edges and in the fractures. Rarely within the pyrite 
there are rounded inclusions of a tetrahedrite group mineral about 0.02mm in 
size. Sphalerite forms irregularly shaped grains 0.2 to 0.5mm in size 
occuring in the altered plagioclase. It sometimes partly encloses pyrite. All 
the grains contain fine chalcopyrite inclusions less than 0.Olmm in size and 
some are quite crowded. Rounded galena inclusions up to 0.05mm in size are 
quite common. A trace of molybdenite is present within an altered plagioclase 
grain. It forms fine flakes about 0.3mm in length occuring in a cluster. 



c; 229 : PORPHYRITIC UACITE. 

This sample originally consisted of plagioclase phenocrysts set within a 
fine grained plagioclase groundmass. Quartz grains and small aggregates are 
also scattered about the groundmass. The phenocrysts have been almost 
completely altered to sericite and calcite. Extremely fine sericite is 
disseminated within the groundnass. Pyrite is disseminated throughout the 
groundmass and is associated with the sericitisation. The carbonate formed 
after the pyrite. Flinerals are: 

plagioclase phenocrysts 
plagioclase groundmass 
quartz 
serici te 
pyrite 
Pe-Ti oxide 
calcite 
chlorite 
apatite 
illite ( ? )  
chalcopyrite 

28 (95% altered t o  calcite, lesser sericite) 
36 
17 
10 (exluding altered phenocrysts) 
5 
1 
3 (excluding altered phenocrysts) 
minor 
minor 
trace 
trace 

Plagioclase phenocrysts form euhedral laths 0.4 to 1.2mm in size. Fine 
sericite occurs in all of them and most contain ragged patches of fine 
calcite. Many phenocrysts are almost completely replaced by calcite with 
small amounts of sericite. The calcite patches appear to be superimposed upon 
the masses of sericite. In some of the smaller phenocrysts with little 
calcite, alteration is to illite ( 1 )  rather than sericite. 

Quartz forms rounded to subrounded grains 0.05 to 0.2mm in size which 
occur in aggregates of a few grains scattered throughout the groundmass. 
Single grains are also present, intergrown with the groundmass plagioclase, 
but most of the quartz occurs in the aggregates. The edges of the grains and 
aggregates are being replaced by fine sericite. 

The groundmass of the rock consists of an intergrowth of shapeless 
plagioclase grains of variable size up t o  0.2mm. Extremely fine sericite is 
disseminated throughout the groundmass. There are also ragged patches up to 
lmm in size consisting of fine calcite. In some of these there are small 
patches of pale chlorite flakes intergrown with the calcite. This tends to 
occur where calcite is enclosing the pyrite. Also present in these 
intergrowths are rounded to tabular cloudy apatite grains up to 0.3mm in 
size. They commonly occur adjacent to the pyrite and appear to be part of the 
alteration assemblage rather than primary. Ragged grains of Fe-Ti oxide, less 
than 0.05mm in size, are disseminated throughout the groundmass. They often 
occur in small clusters and aggregates some of which have a tabular outline 
and may have been plagioclase grains. The Fe-Ti oxides are also intergrown 
with some of the calcite patches. 

dj (continued) 



cs 229 ( con t . )  

P y r i t e  forms rounded g r a i n s  0.1 t o  0.4mm i n  s i z e  and more i r r e g u l a r l y  
shaped g r a i n s  up t o  1.5mm i n  s i z e .  The l a r g e r  ones are more common and o f t e n  
occur i n  small aggregates .  They enc lose  small patches of t he  a l t e r e d  
groundmass and are crowded wi th  f i n e  rounded s i l i c a t e  inc lus ions .  Fe-Ti  oxide 
inc lus ions  are present  i n  some. Chaclopyri te  forms angular  g r a i n s  about 
0.05mm i n  s i z e  which occur i n  the  a l t e r e d  groundmass around the  p y r i t e  
g ra ins .  



cj 250: ALTERED DACITE. 

This sample originally consisted of a medium grained granular integrowth 
of plagioclase and quartz. The plagioclase has been completely altered to a 
very fine grained mixture of kaolinite and sericite. Pyrite is scattered 
throughout the rock within the clays and sometimes is intergrown with quartz. 
Minerals are: 

kaolinite + sericite 65% (kaolinite dominant) 
quartz 30 
pyrite 4 
illite ( ? )  1 
Fe-Ti oxide minor (including trace of rutile) 

Quartz forms rounded t o  irregularly shaped grains 0.05 to 0.2mm in size 
which are set within an extremely fine grained mixture of kaolinite and 
sericite. This forms a structureless mass between the quartz grains. There 
are a few small quartz aggregates and the clays have developed 
grains in these and may partly replace them. Kaolinite is dominant and the 
sericite tends to occur in small ragged patches within it. There are also 
places in which another clay has formed. This forms small masses of fine 
platey grains within the kaolinite and tends to occur around some of the 
pyrite. There are also a few lath-like aggregates of this material which are 
probabaly altered plagioclase phenocrysts. Fine ragged Fe-Ti oxide grains 
less than 0.02mm in size are disseminated about the mass of clay and 
sericite. Small aggregates are quite common and in some of these there are 
fine grains of rutile. 

between the 

Pyrite forms rounded to subcubic grains most of which are 0.05 to 0.5m in 
size, averaging about 0.2mm, which are scattered throughout the rock within 
the kaolinite and sericite. There are also several grains up to lmm in size 
and these tend to occur in clusters of a few grains. These are often 
intergrown with quartz grain up to 0.5mm in size. These quartz grains could 
be phenocrysts or perhaps patches of silicification associated with the 
pyrite mineralization. The pyrite grains are full of small rounded silicate 
inclusions and many are cloudy with extremely fine material. 



ir) 259b: SERICITIC CHERT (SILICIFIED VOLCANIC ? ? >  

This  sample i s  a f i n e  grained massive rock c o n s i s t i n g  mainly of qua r t z  
wi th  f i n e  s e r i c i t e  disseminated between the  g r a i n s  throughout t h e  rock. A few 
discont inuous qua r t z  v e i n l e t s  are present .  P y r i t e  is disseminated throughout 
the  rock and have sometimes weathered out  leav ing  l imoni te  l i n i n g  small  
c a v i t i e s .  Small c a v i t i e s  are sometines l i n e s  G i t h  qua r t z  and se r ic i te .  I 
supect  t h a t  t h i s  i s  a thoroughly s i l i c i f i e d  volcanic  rock and t h e  ser ic i te  
has  been der ived  from f e l d s p a r s .  There are  a few small t a b u l a r  pa tches  of 
se r ic i te  which may have been f e l d s p a r  g ra ins .  Minerals are: 

qua r t z  82% 

p y r i t e  2 
s e r i c i  te 16 

Fe-Ti oxide trace 

Quartz forms rounded g r a i n s  0.05 t o  0.lmm i n  s i z e .  Grain s i z e  d i s t r i b u t i o n  
i s  uneven. Very f i n e  ser ic i te  forms an  i n t e r g r a n u l a r  f i l m  around the  qua r t z  
g ra ins .  In p laces  the  ser ic i te  forms a network w i t h i n  which the  qua r t z  g r a i n s  
are s c a t t e r e d .  There are a f e w  s m a l l  patches without se r ic i te .  The s e r i c i t e  
sometimes coarsens t o  t h i n  f l a k e s  up t o  0.lmm i n  l e n g t h  which occur i n  
c l u s t e r s  s c a t t e r e d  about t h e  rock. Tabular aggrega tes  of f i n e  ser ic i te ,  up t o  
l.Om i n  s i ze ,  are sometimes present  among the  qua r t z  g ra ins .  These may be 
a l t e r e d  f e l d s p a r  ( ? ? > .  Very f i n e  ragged Fe-Ti  oxide g r a i n s  occur wi th in  the  
s e r i c i t e .  

Quartz a l s o  occurs  i n  a few v e i n l e t s  up t o  0.5mm wide. Contacts  wi th  t h e  
rest of t he  rock are i n d i s t i n c t  i n  p laces .  In t he  v e i n l e t s  the  qua r t z  forms 
subidiomorphic t o  shapeless  g r a i n s  of v a r i a b l e  s i z e  up t o  0.4mm. Small vugs 
are sometimes present  i n  the  v e i n l e t s  and a l s o  i n  t h e  s e r i c i t e - f r e e  patches.  

P y r i t e  forms cubic  t o  i r r e g u l a r l y  shaped g r a i n s  0.3 t o  l . O m m  i n  s i z e  which 
are s c a t t e r e d  throughout t he  rock amongst t he  qua r t z  g r a i n s .  Some of t he  
l a r g e r  inore i r r e g u l a r l y  shaped g r a i n s  are intergrown wi th  qua r t z .  There are 
a l s o  s n a l l e r  rounded p y r i t e  g ra ins .  Acicular  g r a i n s  of Fe-Ti oxide up t o  
0.lmm i n  l e n g t h  are sometimes p resen t  i n  the  l a r g e r  g ra ins .  Small qua r t z  and 
s e r i c i t e  i n c l u s i o n s  are sometilnes present .  Some p y r i t e  occurs  i n  the  qua r t z  
v e i n l e t s .  The p y r i t e  i s  a l t e r i n g  t o  l imon i t e  i n  p l aces .  



LJ 262: DACITE TUFF. 

This sample is a fine grained volcaniclastic rock consisting of a fine 
intergrowth of plagioclase, quartz and sericite. There are a few quartz and 
feldspar (altered) fragments scattered about the fine material. Fine calcite 
has altered the rock and occurs in thin streaky, indistinct layers. Minerals 
are : 

plagioclase 
quartz 
serici te 
pyrite 
calcite 
Fe-Ti oxide 
tourmaline 
fragments 

45 
14 
30 

3 
4 
minor 
trace 

4 (mainly plagioclase, minor quartz) 

The bulk of the rock consists of a mass of subrounded interlocking 
plagioclase grains less than 0.05mm in size. Fine quartz is intergrown with 
the plagioclase and tends to be concentrated in thin streaky patches. There 
is a slight variation in grain siae of the plagioclase in thin indistinct 
layers. Extremely fine sericite is disseminated between the plagioclase and 
quartz grains throughout the rock. Sericite is also concentrated in thin 
indistinct streaky patches. Fine ragged Fe-Ti oxide grains are scattered 
about the rock and sometimes occur in small clusters within the sericite 
concentrations. Rare thin prismatic tourmaline grains up to O.lmm in length 
also occur within the sericite. In places the sericite coarsens to muscovite 
up to 0.6mm in length and tourmaline is often associated with this. 

Pyrite forms cubic grains 0.1 to 0.4mm in size which are disseminated 
throughout the rock. Smaller rounded grains occur and there is a grain about 
2mm in size. The larger grains contain small rounded silicate and Fe-Ti oxide 
inclusions and the very large grain contains a few fine pyrrhotite 
inclusions. Fine Fe-Ti oxides sometimes cluster around the pyrite. The 
pyrites are altering to goethite around the edges. 

Fragments are mostly laths of plagioclase which may be up to lmm in size. 
They tend to be concentrated in narrow layer-like patches. They have been 
mostly altered to sericite. Quartz fragments are uncommon but there is a 
cluster of irregularly shaped quartz grains about 0.4mm in size; the large 
pyrite grain has grown adjacent to this. 

Calcite alteration has occured after the pyrite and sericite was formed. 
It forms very fine grains occuring in thin streaky patches within the mass of 
plagioclase grains and replacing the patches of sericite, both in the rock 
and the altered plagioclase fragments. The pyrite grains are often surrounded 
by calcite. This has probabaly initiated the oxidation of pyrite to goethite 
and limonitic staining has developed within the surrounding calcite and 
sericite. 



266: ALTERED DACITE. 

This  i s  a medium grained massive volcanic/subvolcanic  rock o r i g i n a l l y  
c o n s i s t i n g  of an  intergrowth of p l ag ioc la se  and qua r t z .  P y r i t e  i s  
disseminated throughout the  rock and i s  a s soc ia t ed  with s e r i c i t i s a t i o n  of t he  
p l ag ioc la se .  Mn-oxides have formed wi th in  the  a l t e r e d  p a r t s  and have s t a i n e d  
the  rock. They are intergrown wi th  a f i n e  f l akey  c l a y  which i s  probabaly 
i l l i t e .  S p e c i f i c  i d e n t i f i c a t i o n  of the  !In-oxide i s  b e s t  done by X-ray 
d i f f r a c t i o n  o r  by chemical means; t h e  material i s  probabaly a mixture .  It i s  
poss ib l e  t h a t  t h i s  m a t e r i a l  con ta ins  Pb and Zn, e i t h e r  as a d i s t i n c t  mineral  
o r  absorbed wi th in  a Mn-oxide. Traces  of s p h a l e r i t e  a r e  present  as w e l l ,  
account ing form some Zn. Minerals are: 

p l ag ioc la se  25% 
qua r t z  20 
s e r i c i t e  25 
Ih-oxides 15 ( inc lud ing  minor l imon i t e )  
c l a y  ( i l l i t e ? )  10 
p y r i t e  4 
r u t i l e  1 ( inc lud ing  minor Fe-Ti oxide)  
s pha l e  r i t e trace 

P lag ioc la se  forms rounded, and sometimes t a b u l a r ,  g r a i n s  0.1 t o  0 . 2 m  i n  
s i z e  which are intergrown wi th  some qua r t z  of about t he  same s i z e .  Huch of 
the  qua r t z  however forms subrounded t o  g r a i n s  0.1 t o  0 . 4 ~  i n  s i z e  which 
occur i n  small aggregates  wi th in  the  mass of p l ag ioc la se .  The p l ag ioc la se  has 
been a l t e r e d  by very f i n e  ser ic i te  occuring disseminated wi th in  t h e  
p l ag ioc la se  g r a i n s  and completely r ep lac ing  them i n  patches.  I n  p l aces  the re  
are l a t h - l i k e  concent ra t ions  of s e r i c i t e  which were probably phenocrysts .  The 
edges of the  qua r t z  g r a i n s  are being replaced by s e r i c i t e .  Pine ragged g r a i n s  
of Fe-Ti oxide less than 0.02mm i n  s i z e  a r e  s c a t t e r e d  wi th in  the  se r ic i te .  
R u t i l e  forrns rounded t o  pr i smat ic  g r a i n s  up t o  O . l m m  i n  s i z e  which occiir i n  
t a b u l a r  aggrega tes  and c l u s t e r s  about 0.5mm i n  s i z e  wi th in  the  s e r i c i t i c  
p a r t s  of t he  rock. 

P y r i t e  forms rounded t o  cubic  g r a i n s  0.1 t o  0.6mm i n  s i z e ,  averaging about 
0.7mm, which occur s c a t t e r e d  throughout t he  rock wi th in  the  s e r i c i t i c  
p l ag ioc la se .  They con ta in  s m a l l  rounded s i l i c a t e  and Fe-Ti oxide inc lus ions .  
The p y r i t e  i s  a l t e r i n g  t o  g o e t h i t e  around the  edges and i n  f r a c t u r e s  wi th in  
the  g r a i n s .  Traces of i r r e g u l a r l y  shaped s p h a l e r i t e  g r a i n s  less than 0.lmm i n  
s i ze  occur near  some of t he  p y r i t e s .  

There i s  a c l o s e l y  spaced network of f i n e  f r a c t u r e s  wi th in  which the  
Mn-oxides have formed. Ragged in te rconnec ted  patches have developed wi th in  
t h e  ser ic i t ic  p a r t s  of t he  rock and the  s e r i c i t e  has  been s t a i n e d  brown wi th  
l imoni te .  Massive and f i n e  coloform patches occur .  The patches may be 1.5mm 
i n  s i z e  and o f t e n  c o n s i s t  of a mixture of c l a y  ( i l l i t e ? )  and the  1.ln-oxide. 
The c l a y  has  probabaly formed from t h e  se r ic i te .  I n  p l aces  the  c l a y  forms 
broad f l a k e s  0.3mm i n  s i z e  and may be a muscovite. Tabular patches sometimes 
occur which may have been p l ag ioc la se  phenocrysts.  



281: DACITE (QUARTZ-DIORITE). 

c3 
This sample is a massive, medium grained, more or less equigranular, 

subvolcanic intrusive rock consisting mainly of an intergrowth of plagioclase 
laths and quartz. Pervasive calcite and sericite alteration has affected the 
plagioclase. Minor epidote alteration is associated with pyrite which is 
disseminated throughout the rock. Plinerals are: 

plagioclase 60% (altered with calcite, sericite) 
quartz 20 
chlorite 8 
calcite 4 
sericite (+ clay) 2 
epidote 3 
pyrite 3 
Fe-Ti oxide trace 
chalcopyrite trace 

Plagioclase forms euhedral laths 0.5 to 1.5mm in size, averaging about 
l.Omm which are intergrown with shapeless t o  subrounded quartz grains about 
0.5mm in size. The laths are crowded together and the quartz tends to occur 
between the laths in small patches of a few grains which may partly surround 
the plagioclase. In places small laths are included within the quartz. 

Chlorite forms very fine flakes occuring in aggregates within the quartz 
patches or between the plagioclase laths. These are mostly less than 0.5mn in 
size but a few are up to 2mm in size. Rarely there is a suggestion in the 
tabular shape of the aggregate that these may be altered biotite. Fine ragged 
grains of Fe-Ti oxide Less than 0.05mm in size occur within the chlorite. 
Tabular aggregates of these up to 0.2mm in size Sometimes occur. 

Pervasive calcite-sericite alteration has affected the plagioclase grains 
and they are speckled with these minerals. Ragged patches of fine calcite 
grains often occur and rarely a small grain is completely replaced. The 
sericite tends to occur around the calcite and where it is concentrated in 
small patches within the plagioclase, it is mixed with a fine clay 
(illite??). Fine sericite and calcite sometimes occur in small diffuse 
patches at the edges of the quartz grains. Calcite also occurs in small 
ragged patches within the chlorite aggregates. There is a veinlet of calcite 
about O.lmm wide cutting through the rock. Carbonate alteration appears to be 
later than chlorite-pyrite-epidote mineralization; the veinlet cuts through 
chlorite patches and epidote aggregates. 

Pyrite forms cubic to rounded grains 0.05 to 0.3mm in size which are 
disseminated throughout the rock between the plagioclase and quartz grains 
and commonly occur within the chlorite aggregates. Clusters of a few grains 
are common. They contain fine shapeless silicate inclusions and rare hematite 
and pyrrhotite inclusions. Epidote is associated with pyrite, commonly 
forming fine grains which occur in small aggregates within the chlorite, 
surrounding the pyrite. In places the larger aggregates consist of a mass of 
subprismatic grains up to O.lmm in size. Rarely there are pyrite and epidote 
grains within the plagioclase. Fine shapeless to angular chalcopyrite grains 
mostly less than 0.05nm in size are somtimes intergrown with the epidote 
around the pyrite. 



c, 

cj 

316b: ALTERED (CALCITE) BASALTIC TUFF. 

This sample consists of a mass of extremely fine plagioclase laths 
intergrown with chlorite and hematite (after magnetite in places). Calcite 
veins and patches cut through it and pervasive calcite mineraliztion occurs 
throughout the plagioclase-chlorite-hematite intergrowth. Scattered 
throughout the fine grained intergrowth are small volcanic and quartz 
fragments which are being absorbed by the basaltic material. Excluding the 
veins minerals are: 

plagioclase 45% 
calcite 20 
hena ti te 15 (minor magnetite) 
chlo ri te 10 
fragments 10 (mainly quartz, minor volcanics) 

Plagioclase forms a mass of thin laths about 0.05mm in length intimately 
intergrown with extremely fine chlorite and hematite occuring between the 
laths. The chlorite was probabaly formed during the calcite alteration from a 
glassy(?) material. Most of the hematite forms ragged grains less than 0.02mm 
in size which in places coalesce into small spherultic patches. Hematite also 
forms tabular grains 0.05 to 0.lmm in size which have altered from magnetite. 
The fine hematite may have also formed during the alteration since hematite 
is intergrown with calcite in the veins. Calcite forms ragged grains less 
than O.Olmm in size which occur between and within the plagioclase laths 
throughout the rock. Small diffuse patches, sometimes with hematite or 
chlorite are present. 

Fragments are scattered throughout the rock and consist mainly of rounded 
quartz grains and aggregates 0.05 to 0.2mm in size. The edges are being 
replaced by the surrounding material. There are clusters of these grains 
which appear to be larger fragments which have been pervaded by the basaltic 
ma t e rial . 

Volcanic fragments are consist of an aggregate of broad plagioclase laths 
about 0.4mm in size with the basaltic material penetrating between them. 
Isolated plagioclase grains are more common than the aggregates, one of which 
is 2mm in size. The plagioclase has been altered by calcite. 

Calcite veins are up to severa:L millimeters in width and the wider ones 
contain pieces of the basaltic tuff which are highly altered with calcite and 
chlorite. Fine chlorite occurs intergrown with the calcite at the edges of 
the veins. At the vein contact and also adjacent to the enclosed material 
there are thin lensoid zones in which the calcite is intergrown with 
irregularly shaped quartz grains of variable size up to 0.2mm. Pine ragged 
hematite is intergrown with the calcite in places and is concentrated in 
narrow zones close to and parallel to the contact. 



cj 324:  ALTEKED DACITE. 

This sample originally consisted of a medium grained granular intergrowth 
of plagioclase and quartz. A few plagioclase and quartz phenocrysts were 
present. It has been highly altered with the complete replacement of the 
plagioclase by a mixture of sericite and kaolinite (in about equal 
proportions). Pyrite is scattered within the mass of sericite and kaolinite 
and is Sometimes intergrown with quartz. Carbonate mineralization occured 
after the main alteration. Minerals are: 

sericite + kaolinite 53% (after plagioclase) 
quartz 35 
pyrite 3 
calcite a 
rutile (+ Fe-Ti oxide) 1 
tourmaline minor 
apatite minor 

Quartz forms subrounded grains 0.1 to 0 . 3 ~  in size which are set within a 
mass of extremely fine sericite and kaolinite. Small aggregates are common 
and the sericite/kaolinite has formed a fine intergranular film between the 
grains and may partly replace them as well. There are several aggregates 
consisting of quartz grains up t o  0.6mm in size; these may have been 
phenocrysts ( ? )  or perhaps patches of silicification associated with pyrite 
which is sometimes intergrown with the quartz. The quartz in these aggregates 
is highly strained. 

0 
Much of the sericite/kaolinite mixture forms a structureless mass O E  

extremely fine grains which tends to be patchy with small sericite or 
kaolinite concentrations. In places there are lath-like concentrations of one 
or the other of these which appear to be pseudomorphs after plagioclase. 
These are about 0.2mm in size. There are also a few lath-like patches up to 
1.5mm in size which are probabaly altered plagioclase phenocrysts. Apatite 
occurs within the mass of altered plagioclase, forming rounded grains about 
O.lmn in size which have been broken up and partly replaced. Very fine ragged 
Fe-Ti oxide grains are scattered within the mass of sericite and kaolinite, 
tending to be concentrated in the sericitic patches. Rutile is associated 
with these and forms rounded grains 0.05 to 0.lmm in size occuring in 
clusters of several grains. These sometimes occur around pyrite and may be 
intergrown with it. Within some of the sericite/kaolinite patches there are 
small patches of tourmaline. This forins very fine acicular grains occuring in 
radiating spherultic aggregates up to 0 . 2 ~  in size. 

Pyrite is the only sulphide in the rock and has formed during the 
alteration. It forms rounded to irregularly shaped grains 0.1 to 0 . 4 ~  in 
size which are scattered within the mass of sericite and kaolinite. Small 
clusters are common. Larger grains are intergrown with relatively coarse 
quartz. They are all full of fine rounded silicate inclusions and some are 
quite crowded with extremely fine dusty material (sericite? clay?). Some of 
the pyrite in altering to limonfte. 

(continued) 



cj 324 ( con t . )  

Carbonate has  formed a f t e r  the  main a l t e r a t i o n .  It forms extremely f i n e  
g r a i n s  occuring i n  small patches s c a t t e r e d  wi th in  the mass of s e r i c i t e  and 
c l ays .  It o f t e n  forms a pa r t i a l  r i m  around the  p y r i t e  and i n  the  
pyr i te -quar tz  in te rgrowths  i t  f i l l s  i n  t h i n  f r a c t u r e s  i n  the  p y r i t e  o r  spaces  
between p y r i t e  o r  qua r t z  g ra ins .  



327: PORPHYRITIC DACITE. 

This sample is a medium to fine grained porphyritic subvolcanic (or 
volcanic) rock consisting mainly of plagioclase phenocryts in a 
plagioclase-quartz groundmass. Pervasive alteration has resulted in 
development of chlorite and epidote in the groundmass and sericite-clay 
(illite?) in the phenocrysts. Some chlorite has formed from biotite 
phenocrysts. Sulphides (pyrite, sphalerite, chalcopyrite) are associated with 
epidote. Minerals are : 

plagioclase phenocrysts 
plagioclase groundmass 
chlorite 
quartz 
epidote 
limonite 
Fe-Ti oxide 
sphalerite 
pyrite 
chalcopyrite 

35% (98% altered to sericite-clay) 
30 
15 
10 
10 
minor (after magnetite) 
minor 
minor 
minor 
trace 

Plagioclase phenocrysts form euhedral laths 0.5 to 1 . 5 ~  in size, 
averaging about l.0mm. They are almost completely altered to a mass of fine 
sericite mixed with a clay which could be illite ( ? I ;  sericite is dominant. 
The phenocrysts are crowded within a groundmass consisting of a mass of fine 
plagioclase laths up to 0.lmm in length which are intimately intergrown with 
very fine chlorite. The chlorite tends to be concentrated in indistinct 
patches up to 0.5mm in size. Incipient sericite alteration occurs throughout 
the groundmass and there are also ragged Fe-Ti oxide grains less than 0.05mm 
in size disseminated throughout the groundmass and the phenocrysts. 

Quartz forms rounded to subrounded grains 0.05 to 0.3mm in size which are 
scattered throughout the groundmass. They sometimes occur in small clusters 
and aggregates and these are often intergrown with chlorite. About 15% of the 
chlorite forms broad plates up to 1.5mm in size which are probably altered 
biotite; quartz is usually associated with these. Associated with the 
chlorite plates are subcubic masses of fine limonite, about 0.4m inm size, 
which appear to be altered magnetite which was partly intergrown with the 
biotite. A few of these altered magnetites are scattered within the 
plagioclase groundmass. 

Epidote forms very fine grains occuring in diffuse patches 0.1 t o  0.5mm in 
size replacing the plagioclase-chlorite groundmass. The patches tend to occur 
adjacent to plagioclase phenocrysts. There is also a somewhat sinuous veinlet 
about 0.4mm wide cutting through the rock. The epidote is associated with 
sulphides which occur in the veinlet and the patches, and also elsewhere in 
the rock. The dominant sulphides are sphalerite and pyrite. The pyrite has 
formed first, often being surrounded by the sphalerite. 

LJ (continued) 



c, 327 (cont.) 

Most of the pyrite forms subcubic grains less than 0.05mm in size 
scattered throughout the rock. There are shapeless aggregates up to 0.5mm in 
size occuring in altered plagioclase phenocrysts and in the epidote veinlet. 
In the veinlet the pyrite is surrounded by sphalerite. Much of the sphalerite 
forms irregularly shaped grains up to 0.5mm in s i z e  occuring in the epidote 
patches. The sphalerite is usually intergrown with small amounts of 
chalcopyrite. Chalcopyrite also forms shapeless to angular grains up to 0.2mm 
in size scattered throughout the groundmass. These sometimes have a thin 
partial rim of sphalerite. 
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L 3 N E  1350N bl 0 5 
1 3 0 O E 1 4 B O #  55 1 4  



LbilOE550t4 . 5  3 1 5 N  (I 37 11 !340 1.4 12 13 41800 254 2200 
L 600E 6 OQH . 5  44500 0 37 11 1320 1.4 !3 12 37,bl.HI 261 2130 
LSOOEb50N . 5  s m 0  0 33 13 1430 1.6 12 2 51200 231, 2,320 

L600Y206N .5  :s91x Zb 22 7 701 1.4 7 c" 297133 3b2 1070 
L600W300N 10.5 1 195150 167 22 le  782 8.6 22 83 bb51;10 015 2710 
L600H350H 34.9 46'iOO 53 43 18 496 3 . 2  20 209 I S-)bilO b79 1930 





i d C T : G E O . 3 i  PAGE 3 UF 3 
F I L E  Ho: 4 - 9 3 4 / P 5 f b  

L75dE55US 6! r;, 4 
LtODElOON 3il 0 3 
LhOOE 15ON 20 # b 

LbOOE3OOH 3! 6 7 
Lb00E350H 5 4  0 l ?  
LhOOE40UN 31 0 1 

f I 



I 





3 
:I 
I 

1 
I 

I 
1 

I 
I 

I 
I 

I 

L 1 0 5 0 ~ 1 5 3 ~  s 0 0 5 
L 135rjE?OON 31 0 18 
L 1050E250N 53 0 33 

L456E 6OCN .: J 0 8 
L450E b50N 5 b  iJ 1 
L450E ?60H 4h 0 2 

7c 



.i 
a 5  

1. I 

3 J / a  * 9  7 
I 0 6 8 7  1.4 11 
12 545 2 . 9  13 

Y 1270 * ?  IO 
12 2050 2 . 4  13 

7 1190 1.9 14 
9 1440 1.1 

c-. 

11 319 2,7 lii - - - - - - - - -  - - - - -  

- 
I 

- -  

ti 
8 

Ili 



9t75WUt25N 226 1 237 7 439 a 19 1 34 3 0 105.2 7 
2 21 3 o 42.0 5 

L' 12 
139 164 4 7c9 22 I 
77 1 3b2 4 531 16 0 18 0 53.2 

I 

I W75# 4t25N 2<l21) 3 147 9 7 4O 57 4 b4 4 4 55.8 123 
9+ 75 w 4 t 5ilt4 4 3  7 I58 Y 327 35 5 45 4 O b8.1 26 

I ?t??W 4t75N 355 3 143 10 473 24 I 61 4 it 9 2 . 0  2.2 
i 

7t75U 'Jt75N 189 8 Yl 5 69 I 14 5 42 3 0 51.1 46 
9t75#  bf',kJl{ ,!I 3 199 7 755 48 4 45 4 0 b4.2 26 

7 -  

i 9t75W t+ZSd 674 5 93 lU 814 a7 10 72 5 (I 58.5 80 

i 

. ^  

29 3 1 
41 2 I 
37 3 2 
33 2 1 

42 3 1 
113 5 1 
31 2 1 

- - - _ _ _ _ - - -  
47 4 I 

I ot75u  4tT5N 943v 16 52 7 969 38 1 5 28 3 3 42.1 607 
bti5W 5tuiiN 366 4 83 4 465 53 3 24 3 1 38.8 83 

I 645 5 54 5 tb% 63 2 3 11 3 0 77.7 118 
I 

- ~ 



4 (1 
3 3 
34 
35 
55 
11 
31 
43 





I 







I 
1 -  
1 
I 





L3+75W4+7514 4f!H . 3  23000 25 16 ? 3940 1.0 13 16 41900 1030 2020 

L3t75W5t25N 2.5 43500 29 28 13 1431 3.0  28 25 71300 
L3t75W5tirON , 4  Sib00 13 25 12 3050 3. I 21 12 56800 94s 3420 

I 
I a77 3723 

.7 50b30 0 31 11 1596 1.3 15 14 531W 42b 2090 L3+75Wt!+00N I 

L3t75WOt25N 1.5 577011 0 31 19 4380 2.1 23 40 bb51:IO 754 5310 I 
I Li50EO25N 2Qn 39 5 1 3350 .o 2 5 3520 485 1030 

I 

L158E175N 40ti .5 16700 12 11 5 1190 .0 5 4 29100 3!3 1196 
L 150E225id .6 24360 0 20 7 1760 .u a 7 371i10 215 1310 I 

I 
i 

1 0 L150E275N 2QH . L  1 3220 37 6 1 60?O '0 2 e 3523 395 455 
L45iMi25N 1.1 32500 15 21 9 1690 .0 11 AS- - fi0!00 - - -219- - -1450 - 
L450W125N 2611 . 2  24903 30 15 6 1460 .5 12 5 27200 875 1930 
L450W175N 20H - 1  14000 34 10 5 4010 . 2  9 4 20il00 894 2310 
L450W225N 2OH .o 21200 30 15 7 2920 .6 I 1  5 25100 1090 2320 

_ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - -  
145Uhf5N 40H .U 25% i s  1 1 zoo0 .o 1 3 2140 412 353 

- - -  

I 



I COHPANY: FALCONBRIDGE LID. 1 PROJECJ No: 30301-60B-100 
fllN-EN LABS ICP REPURT 

705 WEST 15th ST., NORTH VANCOUVER, B.C, Y7H IT2 
iBCT:GEO33) PAGE 2 OF 3 

FILE NO: 4-1169SIP7t8 

6 t 0 N 8 t i 5 N  669 3 81 8 327 
466 3 77 9 604 
718 5 77 1 ib 947 

I 
! 
I 

1 
I 
I 
I 

i 

1 
I 

58 0 51 2 1 12!.3 llj2 
181 1 60 2 2 63.3 228 
65 2 27 2 1 68.3 51 

70 3 26 2 1 4 8 s 3  87 
455 7 b i  6 3 118.6 1040 

3 443 : 24 0 ?? I 0 51.6 5 
43b i 16 0 32 0 1 79.1 7 _. 

L153E175H 4OH 39s 1 83 
L 150E225N 281 1 66 3 

I 
I 

I 
I 
I 
1 

I 
! 
I 
1 

I 

I 
i 

L450#1?SN 20H 3056 4 55 7 573 'i 46 5 25 2 1 49.6 70 
L45M175N 2irH 3310 3 60 5 608 { 35 5 22 2 1 32.7 72 
L451Cd225N 2OH 5340 3 65 b 624 i 38 5 25 2 1 41.9 79 

L450W375N 40H 1 0 1 il 3 51 9 850 !i 87 8 36 3 1 77.2 161 
L450W425N 40tl 955 2 53 8 960 1 87 7 39 3 1 82.0 145 
L450W475N 1050 4 42 6 280 ; 65 9 32 3 1 68.9 124 



COHPAN’r: FKEONBRIDSE LTD. 
PR0JEC.T NO: 30301-608-1 CtG 

HIH-EN LdES ICP REPORT iHCT:GEO38) PAGE 3 OF 3 
F I L E  No: 4 -1159SiP7+8 7i15 WEST 15th S T . ,  t lORTH VBIICOUVER, B,C, V7H I T 2  

L453W375N 40H 53  0 2 
L45OW425N 40H a5 1 2 
LJ50#475N 54 1 L 



I 
I 
I 

I 

I 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

I 

I 

L330W375N 20H . 2  19500 13 15 7 2530 . I  9 2 34000 790 2780 
L300#425# 2091 ,6 2 0 5 0 ~  16 14 7 S5b0 .5 9 4 32301~ 626 2710 
L 3 W 4 7 5 N  2 M  .2  259vu 5 18 9 5360 3. 1 15 15 35500 983 2530 



L300W375N ?ON 898 L 79 4 557 i 50 0 34 2 1 57.0 61 
753 1 5it 0 35 1 2 57.5 76 

1 48 1 3 50.5 258 
L300W425N 2ijn 1290 3 107 6 
L300W475N 20N lGY00 b 71 10 1290 I 137 

L453W0755 323 5 66 5 474 145 0 74 1 2 116.2 118 
L450W125S 193 2 ?J 3 157 12 u 37 1 1 84.9 5 
L450W1755 144 2 55 3 167 a 15 0 34 1 1 79.7 3 
1:75#6+50N 20ti I920 9 9 552 62 2 39 3 2 28.8 2 4 ~  

-- 
- - - - - - - - - - - - - - - - - - - - - - - ~ l - - - -  - - - - - - - -  - - - - - - - -  - - - - - - - - - - - - - - - - -  - 

L375WbtiSN 40H 2520 5 t.2 16 1330 65 1 4 i  3 2 38.7 20s 
L375#7 +CON 2 l l C  5 68 li 154v 54 0 57 4 2 47,5 30 1 
L375#7+25N 40H 116 1 97 3 574 2 0 0 29 0 1 47.6 19 
L375W7WN 2 M  226 1 6B 6 578 1 27 0 41 1 2 56.2 18 

L375W11505 899 4 65 5 717 65 0 51 4 2 51,9 110 
L375UO75S 20H 4 20 3 t5 5 494 b5 I 46 3 2 5Y,3 75 
~ 3 7 5 ~ 1 0 0 5  4on 132 2 53 5 305 32 I 34 2 2 81'3 25 



(ACT:GED3B) PAGE 3 OF 3 
FILE NO: 4-1169SIP9 

HIN-EN LABS ICP REPORT 
705 WEST 15th ST, ,  NORTH VAMCOUVER, B.C. V7H IT2  

L310W375N 2OH 78 0 23 
L3@0#425N 29H 05 u 2 
L30CW475N 2011 I 5it 1 4 



715 2620 1.5 5 
713 3170 1.6 4 

7 381 1.0 2 
6 692 1.2 2 
16 4bo 9.9 13 

7 1PS0 1.8 11 
9 542 2. 1 1 0 
7 598 2.1 8 

. - - - - - -  _ - - _ _ - _ _ - _  

963 1510 

687 499 
703 550 

1150 3830 
687 1580 
678 1530 

ai6 1140 

7%' - -ir)36 - 
. - -  



L825W-5t75N 20H 2470 1 aa 2 430 f 75 0 25 1 0 50.1 59 
L825W-btOON 20H 4260 1 85 2 1010 ' 95 0 22 I 0 29.2 54 
L825#-6+25N 23H 455 4 61 1 230 84 0 15 1) 0 17.5 77 

L825Y-7+00# 20H 1300 2 57 4 468 103 0 34 1 0 72.0 228 
L B Z ~ W - ~ + ~ ~ N  4011 e59 .3 71 5 462 f 159 3 4 1  3 0 54.8 295 
~ 8 2 5 ~ - 7 + 5 0 ~  20n 765 4 73 4 396 140 0 36 3 0 48.1 246 





1525U-l+5QN 2i:lH . 2  !126 39 0 0 6050 2.2 4 15 11500 837 1010 

L525W-2t00N 3.1 .3?9iIO 0 15 4 e95 2.6 12 19 46<100 565 2040 
L525W-lt75N 29H .o f4200 24 1 7 5740 4.4 I0 10 1Y530 583 1170 

13 10 8 832 2 . 2  15 79 52800 623 1590 L525#-2+75N 4 M  ,9 3$jOr) 
L525#-3+00N 20H ,5  l t 6 M  25 0 5 2U40 1.2 8 7 313u0 430 1570 
L525#-3+25N 20H .6 l l t 0 0  31 ii 0 273Ct . 5  5 8 19400 417 824 

L525#-4+00N 2.3 67800 0 31 12 1050 2.9 16 26 50030 437 2010 
L525W-4+25# 40H 1,8 SC300 0 25 11 1140 3.9 15 25 45400 495 2560 
L525#-4+50N 40H 1.4 35800 7 12 6 1550 1.7 12 15 37000 561 2190 
L525W-4+75N 40H .6 513r:IO 0 21 . '7 2130 3.6 18 8 38200 641 1880 

L525#-5+25N 20tl - 7  42790 0 17 8 2400 3.0 17 6 34400 599 1820 
L525#-5+50N 2OH .? 34403 2 I 1  7 5200 2.7 10 17 37600 627 2770 
L525W-5t75N 20H I ,  0 33t:l30 b 10 7 5110 2.1 11 17 38990 650 3540 
L525W-6+0i)N 20H , Y 23500 2 11 7 . 5213 2.5- 10 17 360Oi) 623 2800 

L525#-6+50# 20H 1.1 35200 13 12 ir 6480 3.8 12 20 41000 610 2580 
L525W-bt75N 20H .5 19400 28 2 7 1620 1,4 11 5 2950G 626 2080 

852 2080 
6 3 4 2 ! ? - - - - - - - -  2.6 16 - - - - - - - - - - - -  14 42100 867 2140 

L525W-7+50M 40H ,A 3150ij 0 14 7 2 ieo  2.3 14 12 v e i l 0  783- - -1956 - 
L525U-7+75N 20H 1.3 15500 9 7 6 5560 2.1 7 13 24900 1120 1550 
L525#-8+0ON 2.3 45700 0 22 8 88 1 2.8 14 24 52300 453 1520 
L825#-0+00BL 40H .7 8000 0 2 1 1110 .3 5 4 13300 632 1110 

- - - - - - - -  - - - - - - - - - - -  _ _ _ _ _ - - _ - _ _ - _ - - _ _ ^ - - - - - - - - - - - - - - - - - -  

L5?5W-5+00N 44H 1.0 5&cl<10 0 24 6 2 i 2 i  3.6 19 7 3YZC0 -a is-  - -1% - 

- - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - - - - -  - - -  - - -  - - - - - - - - - - - -  
L525&'-6+25N 201 ,7 34330 0 1Z 7 7irrj0 2 ,4  li; 23 !-86U0 659 2i3; - 

Q L525#-7+00N 40H . 9  4U730 29 16 9 2510 2.7 I8 13 47200 
- - _ _ - - - - - - - - - - -  L525U-7+25N 40H 35200 - - - 21- ---'I - - - - - - - .6 

- - - - - - - - _ - - - - - - _ - - 4 ~ 4 0 - - - ~ 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  L825W-Ot25S .9 2 2 E05 . 3  3 4 745e - - - 339- - - 225 - 
L825W-0+53S 2GH .4 1350 17 0 2 4590 .5 1 1 ii 561 850 509 
L B ~ ~ w - o + ~ ~ s  ZOH 3.1 20000 0 9 9 1580 2.7 24 14 20400 921 1540 
L825W- I + O N  .6 34000 0 15 4 667 1.4 5 4 21400 382 535 
L825#-1+25S 20H . 4  9950 8 3 1 1670 .4 8 6 11940 965 842 

L825W-2+00S 2011 .3 17840 0 8 7 1680 1.4 I1  3 25203 963 4100 
L825#-2+25S 20H 1.3 38600 0 20 15 876 4.8 15 27 32100 768 2080 
L825W-2+50S Zdi .2 1880 13 0 2 769 ,0 1 7 46 I 614 1030 
L825W-Gt25N 20H .7 8140 3 3 1170 .6 4 6 7450 81 1 318 

6 4 0 9 ~  i 5 0 -  - - - - - L825#-0+50N 2OH .3 238o 12 0 I -3 i93  .2 2 723 
L825#-0+75N 20H .o 1201) 15 0 4 5200 .5 1 8 32ii 1470 673 
L825#-1+00N 20H .0 5910 10 1 10 1950 1.1 5 7 7690 914 766 
L825U-lt25N 20H .8 20000 0 7 6 88 7 .e 8 6 22100 386 2060 '"- 

. . . . . . . . . . . . . . . . . . . .  - - - 12- - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1825#-2+00N 201 .0 2!200 0 13 14 2240 2.3 15 10 21000 630 1120 
L825W-2+25N 20H .3 7210 13 2 2 2380 ,3 9 5 lOlii0 1170 927 
L825W-ZWN 20H .0 12400 0 6 15 2060 1.8 8 7 16500 977 1140 



5 
3 

. - - - -  

L525#-2+75N 4oH 1210 5 61 6 645 
L525W-3tUON 20H 235 2 78 4 463 
L525#-3+25N 20H 232 1 77 3 545 

0 39.7 41 
0 3.5 55 
0 38,5 445 
1 47.1 531 
0 17.1 163 
0 17.8 185 
1 30.9 353 
0 70,0 210 

. _ _ - _ - _ - _ - -  - 

48 1 35 4 I:) 57.7 42 
35 ir 24 L 0 87.b 25 
29 3 21 I 0 53.3 26 

I 

L525#-4+40N 746 4 75 9 1610 
, L525#-4+25N 40H 535 5 84 10 1300 

L525W-4+56N 40H 739 3 88 9 682 

62 0 62 2 . 0 88.0 128 
73 1 52 3 0 88.6 162 
49 0 37 2 0 75.2 279 

L525#-5+25N 20H 4580 9 79 9 733 ; 5 2  I 44 2 1 62.5 314 
L525#-5+5c!N 20H 713 4 93 9 397 , 54 !r 50 3 1 6 8 . 3  233 
L525#-5+75N 20H 700 5 105 12 337 53 0 46 3 1 72.4 219 

L525W-b+50N 20H 1230 7 91 1 it 517 61 1 51 3 1 73.3 263 
L525#-6+75# ?OH 2456 4 89 9 550 b4 2 29 2 1 56.5 114 
L525#-7+00N 4011 255ir 5 77 J 716 134 4 4! 3 2 84.0 259 

L525#-7+75N 20H I! 10 3 135 5 1010 72 u 23 1 0 43.4 178 
L5?5W-8+00N bb3 4 t* 4 7 470 228 (I 39 2 u 88.4 c-- 193 

2 51 3 225 13 0 7 # 0 34.b 17 

L825#-0+75S 2OH 
LEi25W-l+0US 
L825H-lt25S 20H 

LB25W-l+75S 20W 
L825U-2tUOS 20H 
L825#-2+25S 20w 
L825W-2+505 2OH 

- - -  L_825W-!+$s -2gH- - 

72l)o t 94 5 1366 
151 5 59 4 228 

2370 6 75 2 419 

3450 4 73 i 5 t h  
12260 13 71 8 704 

110 2 275 3 453 

266 0 
45 0 

105 0 
0 

42 3 
49 0 
11 0 

. -42 - - - - - 
174 0 

* 24 
27 
11 
13 

17 
31 
16 

. - -  - 
4 i  

0 0 10.6 
1 @ 22.h 
0 v 5.7 
0 G 9.9 
3 0 8.8 
1 il 26 .8  
1 !J 38.6 
0 0 1.2 

328 
89 
70 
51 

316 
110 
337 
35 

. - - - -  

L825#-0+75# ?@ti 3570 2 115 2 1210 l a  0 7 O rj 2.3 39 
L825W-1+00# 20H 11500 T 85 2 1380 24 0 8 0 0 7.9 26 
L825W-l+25N 20tl 1290 3 87 3 614 27 0 19 0 0 53.3 24 

L825W-5t00H 20H 119iN 5 6u 6 1670 51 0 26 0 0 '24 3 3 105 
L825ci-2+25# 20H 2200 3 87 4 927 32 0 12 1 3 b * 3  36 
L825#-2+50N 20fl 17400 4 102 5 14!0 43 0 18 6 0 14.6 32 

. -  

1 
I 
I 
I 
I 
I 
I 

! 

I 
I 
I 
I 
I 
I 

I 



HIM-EN LABS ICP REPORT 
705 WEST 1 5 t h  ST., WORTH VANCOUVER, B.C. V7H IT1 

(KT:GE03b) P86E 2 Of 3 
FILE No: 4-1196SiP1+2 

L525W-6WN 20H 127 1 1 
L525W-bt75N 2OH 67 1 2 
L525W-7tOON 4011 a b  0 2 

LB25W-Ot75N 20R 18 1 1 
L825W-lWN 20H 52 1 3 

1 L825W-lt25N 2OH 50 0 3 





F!LE NG: 4-11596 

C) 

i j  

I 
I 
I 
i 

I 
I 

I 
I 1~ 
I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
i 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
1 
I 

I 
I 







?u5 HEST 15th ST., HUFT!i Oi.;tKC!U','EF., 8. i .  V!N I S ?  


















