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1 .  INTRODUCTION 
., ! , , .  

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  L a b o u r  D a y  . .  

L a k e  p r o p e r t y  f r o m  J u n e  t o  O c t o b e r ,  1 9 8 4 ,  b y  a ,four t o  n i n e  p e r s o n  
c r e w  b a s e d  i n  N a n a i m o ,  B.C. T h e  e x p l o r a t i o n  p r o g r a m  i n c l u d e d  
g e o l o g i c a l  m a p p i n g  a l o n g  r o a d c u t s  an'd m o s t  c r e e k  e x p o s u r e s  at a s c a l e  
o f  1 : 5 , 0 0 0 ,  c o l l a t e d  at 1:10,000; l i t h o g e o c h e m i . c a l  s a m p l i n g  a t  200 
m e t e r  i n t e r v a l s  a l o n g  m a p p i n g  t r a v e r s e s ;  s i l t  s a m p l i n g  o f  a l l  
d r a i n a g e s  in t h e  a r e a ,  with f o l l o w - u p  s a m p l i n g  a l o n g  c r e e k s  with 
a n o m a l o u s  i n i t i a - I -  r e s u l t s ;  g r i d  s u r v e y  of s o i l  g e o c h e m i s t r y  in two 
a r e a s ,  w i t h  f o l l o w - u p  s a m p l i n g  i n  a n o m a l o u s  a r e a s ;  V L F - E M  s u r v e y  t o  
c o r r e s p o n d  w i t h  t h e  g e o c h e m i c a l  s u r v e y ;  a n d  d i a m o n d  d r i l l i n g  in t w o  
a r e a s  o f  p r e v i o u s l y  k n o w n  m i n e r a l i z a t i o n .  

. .: . .  
. . .  

T h e  1 9 8 4  f i e l d  w o r k  f a i l e d  t o  d e l i n e a t e  a n y  n e w  t a r g e t  a r e a s  o f  
m i n e r a l i z a t i o n .  D r i l l i n g  f a i l e d  t o  s i g n i f i c a n t l y  e x t e n d  t h e  k n o w n  
m i n e r a l i z e d  z o n e s .  

2 .  LOCATION A N D  ACCESS 

T h e  L a b o u r  D a y  L a k e  p r o p e r t y  is l o c a t e d  i n  t h e  N a n a i m o  M i n i n g  
D i v i s i o n  o n  V a n c o u v e r  I s l a n d  ( s e e  F i g u r e  1 1 .  T h e  c l a i m s  a r e  n o r t h  of 
t h e  N a n a i m o  R i v e r ,  a n d  e x t e n d  n o r t h w a r d  a c r o s s  t h e  h e i g h t  of l a n d  i n t o  
t h e  C a m e r o n  R i v e r  d r a i n a g e .  C o o r d i n a t e s  a r e  4 0  d e g r e e s  05' N ;  1 2 4  
d e g r e e 5  2 5 '  MI; N T S  R e f e r e n c e  92F/182. A c c e s s  to t h e  m a i n  p a r t  o f  t h e  
p r o p e r t y  is f r o m  N a n a i m o  a l o n g  p a v e d  a n d  g r a v e l  r o a d s  to t h e  C r o w n  
F o r e s t  L o g g i n g  o f f i c e  a t  F i r s t  N a n a i m o  L a k e ,  a n d  from t h e r e  a l o n g  w e l l  
m a i n t a i n e d  l o g g i n g  r o a d s .  R o a d  d i s t a n c e s  t o  t h e  n e a r  e d g e  of t h e  
c l a i m s  is 4 5  k i l o m e t e r s ,  a n d  t o  t h e  f a r  e d g e  is 60 k i l o m e t e r s .  ' A c c e s s  
to t h e  n o r t h e r n  p o r t i o n  o f  t h e  p r o p e r t y  is f r o m  B . C .  H i g h w a y  4 b e t w e e n  

M a c M i I l a n  B l o e d e l  I n c . ,  p a s t  t h e  Mt. A r r r o w s m i t h  s k i  a r e a  f o r  a 
d i s t a n c e  o f  1 7 5  k i l o m e t e r s  f r o m  N a n a i m o .  R o a d  a c c e s s  to a l l  p a r t s  o f  
t h e  p r o p e r t y  is e x c e l l e n t ,  a n d  bo.th l o g g i n g  c o m p a n i e s  a r e  g e n e r o u s  
w i t h  m a p s ,  i n f o r m a t i o n  a n d  a s s i s t a n c e -  

, .  . P a r k s v i l l e  a n d  P o r t  A l b e r n i  a l o n g  l o g g i n g  r o a d s  m a i n t a i n e d  b y  

I 
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3 .  CLAIM INFORMATION 

T h e  L a b o u r  D a y  L a k e  p r o p e r t y  c o n s i s t s  of 16 c l a i m s  t o t a l l i n g  1 5 9  
u n i t s .  T h e  c l a i m s  a r e  o w n e d  b y  F a l c o n b r i d g e  L i m i t e d  t h r o u g h  a n  o p t i o n  
a g r e e m e n t  with C a n a m i n  R e s o u r c e s ,  d a t e d  O c t o b e r  1 9 8 3 .  A c l a i m  m a p  is 
p r e s e n t e d  a s  F i g u r e  2 .  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 :  

M i n  6 2 7  ( 51 

wo - 1 626 ( 5) 
wo 7 2 5 5 8  ( 3 1  
W o l f r a m  3 3 4 4  ( 3 1  
W o l f r a m  4 1 6 7 3  ( 3 )  
wo - 5 5 0 1  (121 
WO - 6 4 9 9  ( 1 2 )  
wo - 7 500 (121 
Vi I la1 ta 105 ( 91 
V i l l a l t a  A 1 0 4  ( 9) 
V i l l a l t a  C 1 3 3  ( 1 1  
V i l l a l t a  D 1 3 4  ( 1 )  
F i d o  8 8 9  ( 6) 
T a n g 1  1 7 8 6  ( 2 1  
S u r p r i s e  1 0 5 8  ( 1 2 )  

S p e c o g n a  Cu 5 5 7  ( 3 1  
6 

2 0  
3 
6 
8 

18 
18 
20 
10 
8 
2 
2 
2 
2 
16 
18 

W a t e r f a l  I 
We ter f a  I I 
W a t e r f a l l  
W a t e r f a l  I 
T a n g  I e 
W a t e r f a l  I 
W a t e r f a l  I 

' T a n g l e  
T a n g  I e 
W a t e r f a l  I 
W a t e r f a l  I 
T a n g  I e 
T a n g  I e 
T a n g  I e 
T a n g  I e 
T a n g  I e 

. :. . . , .  , . . , .  , 

. .  . , .  ... . I  : "  4 .  H I S T O R Y  OF P R E V I O U S  WORK 

T h e  p r o p e r t y  w a s  o r i g i n a l l y  s t a k e d . b y  E. S p e c o g n a  in 1 9 7 6 .  
P r i m a r y  i n ' t e r e s t  , f o c u s s e d  o n  t h e  "Vi I l a1,ta S h o w i n g "  a . . g o l d  . b e a r i n g  
h e m a t i t i c  h o . r i z o n  o v e r l y i n g  P a l e o z o i c  B u t t l e  L a k e  l i m e s t o n e .  In 
a d d i t i o n ,  go'ld v a l u e s  w e r e  o b t a i n e d  f r o m  p y r i t e  a n d ' p y r r h o t i t e  

b r o u g h t  
T h e r e  f o l l o w e d  a s e r i e s  o f  e x a m i n a t i o n s  a n d  m e m o s  b y  B . D .  S i m m o n s  a n d  

. .  . 

. .  

' p o d s ,  v e i n s . a n d  s t r i n g e r s  w i t h i n  t h e  l i m e s t o n e .  T h e  p r o p e r t y  w a s  
t o  t h e  a t t e n t i o n  o'f F a l c o n b r i d g e  in 1 9 7 8 ,  b y  J . J .  M c D o u g a l I .  

. , .  I .  J . J .  M c D o u g a l l .  
. I  , 

. I .  

". , 

, .  " /  ! , I n  1980, S p e c o g n a  f o r m e d  C a n a m i n  R e s o u r c e s  L t d ,  a n d  pr'o,ceeded 
. .  . with a d r i l l  p r o g r a m  o n  t h e  V i l l a l t a  s h o w i n g .  In t h e  s a m e  y e a r ,  t h e  

, / .  

. ,  . ) .  ' " T o r c h y  G r o u p ' @  c o p p e r  s h o w i n g  in t h e  n o r t h e r n  'p'art' o f  t h e  . p r ' o p e r t y  w a s  
r e p o r t e d .  1hi.s c o n s i s t s  o f  d i s s e m i n a t e d  a n d  s e m i - m a s s i v e  C U - A g  
s u l f i d e s  i n . a  s h e a r  z o n e '  in K a r m u t s e n  v o l c a n i c s ' n e a r  t h e  c o n t a c t  w i t h  
S i c k e r  g r o u p  v o l c a n i c  r o c k s .  

. .  . . .  

. .  
A d r i l l  p'r'ogram in 19'81 f u r t h e r  t e s t e d  t ' h e " V i I 1 a I t a  a r e a .  G . D .  

B e l i k  r e p o r t e d  o n  t h e  s i x  h o l e s  f r o m  1 9 8 0 ,  a n d  e i g h t  f r o m  1 9 8 1 .  
S e v e r a l  h o l e s  i n t e r s e c t e d  t h e  h e m a t i t e  z o n e ,  b u t  d r i l l i n g  f a i l e d  t o  
e s t a b l i s h  c o n t i n u i t y  o f  t h e  m i n e r a l i z a t i o n .  a 

4 



. .  . -  I .  

.i " 
I ,  

' ' . .  

" , I . , '  
' I :  . . , . .  , .  

I .  

1 1,' , :/ .. 
, .  

. . . ,  

, . A s a r c 0  o p t i o n e d  t h e  c l a i m s  in 1 9 8 2 ,  a n d  c o n d u c t e d  s o i ' I : ? g e o c h e m i s -  
' , , t r y : o v e r  , t h e  V i l l a l t a  a r e a .  R e s u l t s  w e r e  s p o t t y  f o r , . . A u ,  .'A.g,...Cu ' a n d  

I .  

: Z n , i b u t , . a ' l i n e a r  a r s e n i c  a n o m a l y  w a s  d e t e c t e d ,  
. .  ' .  , 

:., . 
E x a m i n a t i o n  of t h e  T o r c h y  g r o u p  Cu s h o w i n g  b y  R e a d  i n  D e c e m b e r ,  

I ,  .. . 
. I  . I  . .  . .  
. .  1 9 8 1 ,  w a s  f o l l o w e d  in 1982 b y  a l i m i t e d . d r i l 1  p r o g r a m  r e p o r t e d  b y  

1 S p e c o g n a  a ' n d . M a c D o u g a l l  i n  D e c e m b e r  1982.. 

S u b s e q u e n t  a c t i v i t y  i n c l u d e s  a s m a l l  m a p p i n g ,  s a m p l i n g  a n d  
d r i l l i n g  p r o g r a m  o n  c o p p e r  m i . n e r a l i z a t i o n  in t h e  I s l a n d  i n t r u s i o n  o n  

C o n r o y  a l s o  l o g g e d  t h e  s e v e n  r e m a i n i n g  h o l e s  f r o m  1981, a n d  r e l o g g e d  
t h e  rest:; 

' t h e  e a s t e r n , p o r t i o n  o f  t h e  p r o p e r t y  r e p o r t e d  b y  P .  C o n r o y  in 1 9 8 3 .  
. .  

, I  

I I. , .  . , . .  
, I  

I .  

. . . .  I , I  , F a l c o n b r i d g e  L i m i t e d  o p t i o n e d  t h e  p r o p e r t y  , f r o m  C a n a m i n  

, . . , ,  . .  p r o p e r t y  i n ' e a r l y  1 9 8 4  t o  t e s t  f o r  e x t e n s i o n s  ' o f .  t'h'e k n o w n  p , r - o s p e c t s  

I ,  
, . I  . .  

, I n  O c t o b e r  , 1 9 8 3  a n d  c o m m i s s i o n e d  A D i g h e m  s u r v e y  o v e r  t h e  e n t i r e  
, . < . .  , 

' I  . . .  . .  

a n d  d e t e c t  a n y  n e w  c o n d u c t i v e  z o n e s .  T h i s  s u r v e y  w a s  r e p o . r t e d  in F e b .  
o f  ,1984'. T h e  r e s u l t s  o f  'a s h o r t  d r i l l  p r o g r a m m e ' o f  t h r e e  hoI'.es a t  t h e  
T o r c h y  C U - A g  S h o w i n g  w a s  r e p o r t e d  in. O c t o b e r  1 9 8 4  in a s e p e r a t ' e  r e p o r t  
a n d  .will n o t  ' b e  f u r t h e r  d i s c u s s e d  a t  t h i s  t i m e .  

. '  ., .. . .  .. . .. . 
. .  . . .  

, .  

, . .. , . .  . . 

5 .  R E G I O N A L  GEOLOGY AND M I N E R A L  D E P O S I T S  

V a n c o u v e r  I s l a n d  i s  p a r t  of a n  a l l o c h t h o n o u s  u p p e r  P a l e o z o i c  a r c  
t e r r a n e '  a c c r e t e d  t o  t h e  N o r t h  A m e r i c a n  c o n t i n e n t  b y  U p p e r  J u r a s s i c  t o  
Lower C r e t a c e o u s  time. T h e  a r c  c o m p l e x  is c o m p o s e d  of f l o w s ,  b r e c c i a s  
a n d  v o l c a n i c l a s t i c  r o c k s  o v e r l a i n  b y  l i m e s t o n e ,  c l a s t i c s  . a n d  c h e r t .  

i n  t u r n  s u c c e e d e d  b y  l i m e s t o n e ,  c h e r t y  l i m e s t o n e  a n d  c 1 a s t i . c  r o c k s .  
T h e  h i s t o r y  a l s o  i n c l u d e s  J u r a s s i c  a n d  T e r t i a r y  p l u t o n i s m .  
M i n e r a l i z a t i o n  a c c o m p a n i e s  t h e  v o l c a n i c  a n d  p l u t o n i c  e p i s o d e s .  R e f e r  
t o  F i g u r e  3 .  

' f o l l o w e d  b y  M e s o z o i c  p i l l o w e d  a n d  s u b a e r i a l  b a s a l t  f l o w s .  T h e s e  a r e  

a 

T h e  o l d e s t  r o c k s  o n  V a n c o u v e r  I s l a n d  a r e  P a l e o z o i c  s u b a q u e o u s  
v o l c a n i c  a n d  s e d i m e n t a r y  r o c k s  o f  t h e  S i c k e r  g r o u p .  S i c k e r  r o c k s  a r e  
e x p o s e d  in t h r e e  n o r t h w e s t  t r e n d i n g  s t r u c t u r a l  c u l m i n a t i o n s ;  B u t t l e  
L a k e ,  C o w i c h a n - H o r n e  L a k e ,  a n d  N a n o o s e  u p l i f t s .  T h e  C o w i c h a n - H o r n e  

. .  L a k e  u p l i f t ,  w h i c h  i n c l u d e s  t h e  L a b o u r  D a y  l a k e  p r o p e r t y ,  c o n t a i n s  t h e  
m o s t  c o m p l e t e  s e c t i o n  o f  S i c k e r  g r o u p  r o c k s .  T h e  l o w e r ,  N i t i n a t  
f o r m a t i o n  c o n s i s t s  o f .  p i l l o w s ,  f l o w s  a n d  f l o w  b r e c c i a s  'of b a s a l t i c  
c o m p o s i t i o n ,  with l o c a l  i n t e r b e d d e d  t u f f . ,  N i t i n a t  v o l c a n i , c s  h a v e ,  b e e n  
p e r v a s i v e l y  m e t a m o r p h o s e d  t o  e p i d o t e - a c t i n o l i t e - c h l o r i t e - a l b i t e  g r a d e .  

a n d e s i n e ' . " a m p h i b o I i t e  g r a d e .  T h e  r o c k s  a r e  c o m m o n l y  s h e a r  f o l d e d .  
N i t i n a t  f l o w s  a r e  o v e r l a i n  b y  m a s s i v e  t u f f s  a n d  v o l c a n i c l a s t i c  s e d i -  
m e n t s  o f  t h e  M y r a  f i o r m a t i o n .  T h e s e  b e d d e d  r o c k s  r a n g e  f r o m ' h e t e r o -  
g e n e o u s  . v o l c a n i c  b r e c c i a s  t o  v a r i . a b l e  g r a i n  s i z e d  t u f f s ,  t o  
a r g i l l , i t e s .  A g e  of t h e  N i t i n a t  a n d  M y r a  f o r m a t i o n s ,  b a s e d  o n  U - P b  
a g e s  from S a l t s p r i n g  I s l a n d ,  is t h o u g h t  t o  b e  l a t e  D e v o n i a n .  
M i n e r a l i z a t i o n  in t h e  S i c k e r  g r o u p  c e n t e r s  a r o u n d  t h r e e  a r e a s .  T h e  
M y r a ,  L y n x  a n d  P r i c e  d e p o s i t s  o f  W e s t m i n ,  at B u t t l e  L a k e ,  a r e  K u r o k o -  
t y p e  e x h a l a t e  m a s s i v e  s u l f i d e  d e p o s i t s .  M i n e r a l i z a t i o n  o c c u r s  i n  

. ,  L o c a l  t o : i n t r u s i o n s ,  t h e r m a l  m e t a m o r p h i s m  h a s  r e a c h e d  o l i g o c l a s e -  
. .  
I .  

' ,  

5 
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Figure  3 : Regionai  Geology 
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r h y o l i t e ,  q u a r t z  p o r p h y r i e s  a n d  m i x e d  b r e c c i a s  p r o x i m a l  t o  t h e  v e n t  
s o u r c e .  A v o l c a n i c  c e n t e r  o n  S a l t s p r i n g  I s l a n d  is t h o u ' g h t  t o  b e  t h e  
s o u r c e  for t h e  n e a r b y  M t . ' S i c k e r  d e p o s i t s .  T h i r d l y ,  v e i n  d e p o s i t s  in O:,: . . t h e  . C h i n a , ' C r e e k  a r e a  m a y  a l s o  b e  r e m o t e  e x h a l a t i v e  products'., 

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

o n l y  m i n o r  s k a r n  o c c u r r e n c e s  in t h e  P a l e o z o i c  c a r b o n a t e s .  
- P e r m i a n  a g e  B u t t l e  L a k e  f o r m a t i o n .  I n t r u s i v e  a c t i v i t y  h a s  p r o d u c e d  

L a t e  T r i a s s i c  r o c k s  c o n s i s t  of a t h i c k  s e q u e n c e  o f  t h o l e i i t i c  
b a s a l t s ;  a result-.,-of r i f t i n g .  T h e  K a r m u t s e n  f o r m a t i o n  i s  t h e  o l d e s t  
u n i t  of t h e  V a n c o u v e r  g r o u p  a n d  t h e  o n l y  o n e  e x p o s e d  o n  t h e  L . a b o u r  D a y  
L a k e  p r o p e r t y .  I t  h a s  b e e n  i n f o r m a l l y  d i v i d e d  i n t o  a s e q u e n c e  of 

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

from wi t'h i n, t h e  s e q u e n c e ,  a n d  n o n e  h a v e  be'en of e c o n o m i c '  s'ign i'f i c a n c e - .  
. .  . .  

. .  r . .  . . .  
. .  . .  . .  JurasIs'iC " I s l a n d  l n t r u s i ' o n s "  r a n g e  in c o m p o s i t i o n  from g a b b r o  to' 

q u a r t z  m o ' n z , o n i t e ,  b u t  a r e  m a i n l y  g r a n o d i o r i t e  a n d  q u a r t z  d i , o r i t e .  
T h e y  a r e  in s h a r p ,  s t e e p  c o n t a c t  w i t h  t h e  K a r m u t s e n .  a n d  g r a d a t i o n a l  
w i t h  t h e  S i c k e r  g r o u p .  J u r a s s i c  i n t r u s i v e ' a c t i v i t y  p r o d u c e d  t h e  
p o r p h y r . y ' c o p p e r  d e p o s i t  of I s l a n d  C o p p e r  a t  R u p e r t  Inlet: 

, .  

T h e  u p p e r  C r e t a c e o u s  N a n a i m o  form8tion I S  a t r a n s g r e s s l v e  
s e d i m e n t a r y  s u c c e s s i o n .  from f l u v i a l  t h r o u g h  d e l t a i c ,  l a g o o n a l  a n d  
n e a r s h o r e  marine to o f f s h o r e  m a r l n e  d e p o s i t s .  

a:,', . I '  . '  

. .  . I . .  t a k e  t h e  form of si I I s  a n d  l a c c o l  i t h s .  P0r'phyr.y .copper:depos.i t s  a t  
Te'i t'i a i y i n t r u s  i'v e r o c  k's a'r e p r e d o m  i n'a,n:t I y ' d a  c i t e . :  p'o r p hy'r y , a'nd 

. .  . 
. .  I . .  , . ,  , . ' C a t f a c e  M o u n t a i n ,  a n d  Mt. W a s h i n g t o n  a r e  ' r e l a t e d  t o  T e r t i a r y :  . . . .  , . .  

i n t r u s , i o n s .  . T h e s e  i n t r u s i v e  r o c k s  a r e  a l s o  r e l a t e d  to v e i ' n ' , d e p o s i t s  
of g o l d ,  p y r i t e ,  a r s e n o p y r i t e ,  s p h a I . e r i t e ,  g a l e n a  a n d  p y r r h o t i t e  in 

. . ,  
I , , .  . , .  

,, . .. . 
, .  ) . . .  , , .. . 

. ,  

. .  
. ,  . . .  ' . . .  . .  3 : 

r o c k s  of a l l  a g e s .  

' '  6. SCOPE OF P R E S E N T  WORK 

6.1 Q B - i e c t i v e s :  

T h e  c l a i m  b l o c k  w a s  a c q u i r e d  b y  o p t i o n  from C a n a . m i n  R e s o u r c e s  
p r i m a r i l y  to e v a l u a t e  t h e  k n o w n  m i n e r a l i z e d  z o n e s ,  n a m e l y  t h e  V i l l a l t a  
h e m a t i t e - A u  s h o w i n g  a n d  t h e  "Torchy'I o r  "CI i f f  Z o n e "  C U - A g  o c u r r e n c e .  
T h e  p r e s e n c e  of p y r r h o t i t e  a n d  s p h a l e r i t e - r i c h  m a s s i v e  s u l p h i d e s  in 
t h e  l i m e s t o n e s  a n d  t u f f s  n e a r  t h e  V i l l a l t a  s h o w i n g  a l s o  s p u r r e d  a more 
w i d e s p r e a , d  s e a r c h  for a p o t e n t i a l  m a s s i v e  s u l p h i d e  d e p o s i t  w I t h i n  t h e  
M y r a  F o r m a t i o n .  In a d d i t i o n  t h e  p r e s e n c e  of T e r t i a r y  i n t r u s i v e s  
i n s t i g a t e d  a g r a s s  r o o t s  p r o g r a m m e  for g o l d  b e a r i n g  v e i n  o r  
r e p  I a c e m e  n t m i n e  r a I i s z  a t i o n  - . .  . .  

L2 Proaramma.- P r o c e d u r e s :  . .  

B a s e d  o n  t h e  f i n d i n g s  of e a r l i e r  r e p o r t e d  i n v e s t i g a t i o n s ,  t h e  
p u b l i s h e d  r e g i o n a l  g e o l o g y  a n d  t h e  r e s u l t s  of a n  e a r l y  1984 D i g h e m  E M  
e n d  M a g n e t i c  a i r b o r n e  s u r v e y ,  t h e  f o l l o w i n g  p r o g r a m m e  w a s  d e v i s e d :  

8 



I .  

.. . 

- G e o l o g i c  m a p p i n g  a t  1:5000 s c a l e  c o m p i l e d  o n  
t h e  1 : 1 0 , 0 0 0  p r o p e r t y  m a p  to p r o v i d e  a f r a m e w o r k  

: for i n t e r p r e t i n g  s u r v e y  r e s u l t s .  
- ,  R o c k  c h i p  I C P  a n d  m a j o r  . o x i d e  I i t h o g e o c h e m  t o  a i d  

- R e c o n n a i s s a n c e  s i l t  g e o c h e m i s t r y  a n d  f o l l o w - u p  of 
in l o c a t i o n  of a l t e r a t i o n  a n d  t r a c e  eleme'ht a n o m a l i e s .  

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

a n d  c o n d u c t i v e  z o n e s  for s o i l  g e o c h e m i s t r y  a n d  V L F  
'3, , s u r v e y s .  
' -  D r i l l i n g  a t  V i l l a l t a - A u  s h o w i n g .  
- D r i I t i . n g  a t  T o r c h y  C U - A g  s h o w i n g . (  S u b j e c t  o f  p r e v i o u s  

r e p o r t  1 

7 .  R E S U L T S :  

G e o l o g y  of t h e  L a b o u r  D a y  L a k e  p r o p e r t y  w a s  m a p p e d  a l o n g  r o a d  
c u t s  a n d  c r e e k  e x p o s u r e s  a t  a s c a l e  of 1:5,000. T h e  f i e l d  d a t a  w a s  
s u b s e q u e n t l y  c o m p i l e d  a t  1:10,000 a n d  is p r e s e n t e d  in F i g u r e  4 .  

i t i n a t  F o r m a t i o n :  . .  

R o c k s  o f  t h e  N i t i n a t  f o r m a t i o n  in t h e  L a b o u r  D a y  L a k e  a r e a  
a r e  p o o r l y  u n d e r s t o o d  from t h i s  s t u d y .  T h e y  a r e  t h o u g h t  t o  
o u t c r o p  o n l y  in t h e  f a r  e a s t e r n  p o r t i o n  of t h e  p r o p e r t y .  
O u t c r o p s  in t h i s  a r e a  a r e  s t r o n g l y  s h e a r e d ,  a n d  o r i g i n a l  t e x t u r e s  
a r e  d i f f i c u l t  to d i s t i n g u i s h .  T h e y  a p p e a r  to b e  m a s s i v e  b a s i c  
flows, c o m p o s e d  of t i n y  (2mm) d a r k  p y r o x e n e  ( u r a l i t e ? )  
p h e n o c r y s t s ,  a l t e r e d  f e l d s p a r  p h e n o c r y s t s ,  l i g h t  a n d  d a r k  g r e e n  
a m y g d u l e s  in a d a r k  g r e e n  a p h a n i t i c  m a t r i x .  

M u l l e r  (1980) r e l a t e s  i n t r u s i v e  u r a l i t e  p o r p h y r y  in t h e  
N i t i n a t  f o r m a t i o n  a s  p o s s i b l e  f e e d e r  d y k e s .  In t h i s  a r e a ,  
u r a l i t e  p o r p h y r y  o c c u r s  a s  x e n o l i t h s  w i t h i n  t h e  d i o r i t e  p h a s e  of 
t h e  J u r a s s i c  I s l a n d  i n t r u s i o n .  T h e  r o c k  is d a r k  g r e y  a n d  
c o m p o s e d  of - 3  to 1 c m  r o u n d e d  to e u h e d r a l  u r a l i t i z e d  h o r n b l e n d e  
p h e n o c r y s t s  in a f i n e  g r a i n e d  m a t r i x .  T h e  p h e n o c r y s t s  a r e  
c o m m o n l y  s u r r o u n d e d  b y  a t h i n  f e l d s p a r  s e l v e d g e .  

Mvra F o r m a  t i o n :  

A l a r g e  p o r t i o n  of t h e  s o u t h w e s t  m a p  a r e a  is u n d e r l a i n  b y  
v o l c a n i c l a s t i c  a n d  s e d i m e n t a r y  r o c k s  of t h e  M y r a  f o r m a t i o n .  I t  
c o n s i s t s  of i n t e r b e d s  of v o l c a n i c  b r e c c i a ,  v a r i a b l e  g r a i n  s i z e d  
t u f f ,  a r g i l l i t e  a n d  c h e r t .  

V o l c a n i c  b r e c c i a s  a r e  m u l t i l i t h i c  a g g l o m e r a t e  l a p i l l i  t u f f s ;  
c o m p o s e d  o f  s u b a n g u l a r  f r a g m e n t s  o f  d a r k  g r e y d  b a s a l t ,  c h e r t y  
t u f f ,  c h e r t ,  c r y s t a l  l i t h i c  t u f f ,  l a m i n a t e d  t u f f  a n d  o t h e r s ,  in a 
d a r k  g r e y  g r e e n  f e l d s p a r  p o r p h y r y  c o a r s e  t u f f  m a t r i x .  F r a g m e n t s  

9 
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r a n g e  i n  s i z e  f r o m  . 4  t o  2 0  cm.  F r a g m e n t  r i m s  r a n g e  f r o m  
d i s t i n c t  to i n d i s t i n c t ,  a r e  o f t e n  b a k e . d ,  a n d  a r e  m o r e  r e a d i l y  
v i s i b l e  i n  w e a t h e r e d  s u r f a c e s .  T h e  m a t r i x  i s  c o m p o s e d  o f  
c h l o r i t e ,  e p i d o t e ,  f e l d s p a r  c r y s t a l s  a n d  ' f r a g m e n t s ,  a n d  l i t h i c  
f r a g m e n t s .  O r i g i n a l  c o m p o s i t i o n  o f  t h e  r o c k  w a s  p r o b a b l y  
a n d e s i t i c ,  n o w  m e t a m o r p h o s e d  t o  g r e e n s c h / s t  f a c i e s .  Band 's  o f  
a g g l o m e r a t e  l a p i l l i  t u f f  a r e  o f t e n  i r r e g u l a r ,  a n d  r a n g e  f r o m  .5 
to s e v e r a l  m e t e r s  t h i c k .  

, .  

M a s s i v e  t u f f s  a r e  s i m i l a r  i n  a p p e a r a n c e  to t h e  m a t r ' i x  o f '  t h e  
v o l c a n i c  b r e c c i , a .  G r a i n - s i z e  r a n g e s  f r o m  1 t o  4mm, a n d  c o n s i s t s  . 

o f  c h 1 o r i t i z e d " m a f i c  c r y s t a l s  a n d  f r a g m e n t s ,  r o u n d e d  to 
s u b a n g u l a r  f e l d s p a r  g r a i n s  a n d  f r a g m e n t s .  l i t h i c  f r a g m e n t s ,  g l a s s  
f r a g m e n t s  a n d  f i n e  g r a i n e d  c h l o r i t e  a n d  e p i d o t e .  T h e r e  i s  l e s s  
t h a n  1% o f  t i n y  d i s s e m i n a t e d  p y r i t e .  T h e  u n i t  c o n t a i n s  2 cm to 2 
m w i d e  f r a g m e n t e d  b a n d s  o f  b l a c k  a r g i l l i t e  p a r a l l e l  t o  b e d d i n g ,  
a n d  l o c a l  v e i n l e t s  o f  q u a r t z  a n d / o r  e p i d o t e .  

B a n d e d  t u f f  i s  v e r y  f i n e  g r a i n e d ,  a n d  r a n g e s  i n  c o l o r  f r o m  
g r e y  g r e e n  t o  b l u e  g r e e n ,  a n d  b u f f  o n  some w e a t h e r e . d  s u r f a c e s .  
T h e  b a n d i n g  s h o w s  u p  b e t t e r  on w e a t h e r ' e d  s u r f a c e s  b e c a u s e  o f  
d i f f e r e n t i a l  w e a t h e r i n g  w i t h ' r e s p e c t  t o  g r a i n  s i z e .  F r o m  g r ' a i n  
s i z e , r ' e I a t i o n s h i p s  i t  i s  p o s s i b l e  t o  d e t e r m i n e  t o p s  , o f  b e d d i n g .  
S c a l e . . o f  t h e  b a n d i n g  r a n g e s  f r o m  l c m  t o  l m .  , ,  

. ,  . .  
C h e r t  r a n g e s  i n , c o l o r  f r o m  m a r o o n , a n d  g r e e n ,  t o  w h i t e  a n d  

g r e y ,  a n d  i s  b a n d e d  o n  s c a l e s  o f  1 0  cm a n d  l m .  T h e  b a n d s  
l o c a ' l l y  d i s p l a y  o p e n  f o l d s ,  a n d  f r a c t u r e  s u r f ' a c e s  p a r a l l e l  to . "  

b a n d  i n g .  

T h e  u p p e r ,  c h e r t  member  o f  t h e  M y r a  f o r m a t i o n  o u t c r o p s  i n  t h e  
w e s t e r n m o s t  p a r t  o f  t h e  p r o p e r t y .  A l l  o t h e r  m e m b e r s  a r e  
i n t e r m i x e d .  B e d d i n g  I S  g r o s s l y  c o n s i s t e n t  a n d  p l a n e r  t h r o u g h o u t  
t h e  M y r a  f o r m a t i o n .  " 1  

Buttle Lake F o r m a t l o  n :  
" I * .  

. . .  , '. 
" I 

/ ' .  , .' 
, .  B u t , t l e  L a k e  l i m e s t o n e  o c c u r s  i n  s e v e r a l  s m a l l  p o d s ' i n , ' t h e  

, ' c e n t r a l  ' a n d  t h e  e a s t e r n  p a r t  o f  t h e  p r o p e r t y .  I n  t h e " ' c ' e n t r a 1  
. , a r e a , l o c a l  t o  t h e  V i l l a l t a  s h o w i n g ,  t h e  u n i t  i s  c o m p o s ' e d  o f  

' s e d i m e n t s ,  n o w  q u a r t z i t e .  B o t h  r o c k  t y p e s  a r e  l i g h t  g r e y  to' 
, .  ' . ' c o a r s e , c r y s t a l I i n e  l i m e s t o n e  w i t h  3 0  cm i n t e r b e d s  o f  s i l i c e o ' u s  , 

w h i t e , .  a n d  b o t h  c o n t a i n  a b u n d a n t  c r i n o i d a l  d e b r i s .  

O f '  p a r t i c u l a r ,  i n t e r e s t ,  d r i l l i n g . a t  t h e  V i l l a l t a  an 'ea  h a s  
d e m o n s t r a t e d  t h e  p r e s e n c e  o f  f . g .  t u f f s ,  p o r p h y r i , t i c  a n d e s i t i c  
' f l o w s  a n d  c h e r t y  t u f f  u n i t s  s t r a t i g r a p h i c a l l y  a b o v e  t h e  B u t t l e  
L a k e  l i m e s t o n e .  ' T h e s e  r o c k s  c l o s e l y  r e s e m b l e  t h e  l o w e r  M y r a  Fm. 
r o c k s  o b s e r v e d  e l s e w h e r e  o n  t h e  p r o p e r t y  a n d  h a v e  b e e n  f i e l d  
c l a s s ' i f i e d  a s  s u c h .  T h e i r  p r e s e n c e  a b o v e  t h e  l i m e s t o n e  s u g g e s t s  
a n  i n t e r f i n g e r i n g  r e l a t i o n s  o f  r e e f  f a c i e s  l i m e s t o n e  w i t h  
v o l c a n i c s  a t  t h i s  l o c a t i o n .  

C r i n o i d s  a r e  a b s e n t  i n  l i m e s t o n e  e x p o s u r e s  o n  t h e  e a s t e r n  
p o r t i o n  o f  t h e  c l a i m s .  I n s t ' e a d ,  c o a r s e  c a l c - s i l i c a t e  m i n e r a l s  
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s u c h  a s , g a r n e t  a n d  d i o p s i d e  ( ? I  a r e  l o c a l l y  d e v e l o p e d  a s  a r e s u l t  . .  . . . .  
. .  .. . 

, .  . . '  7 ., 

,'.,;,ai:,,;,:;, ' o f  t h e , n e a r b y  I s l a n d  i n t r u s i o n s .  

. .  . I  
L ! : ' .  , . . .  . 

' (. 

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

. . .  . . . . . 1,. . , ,,. 

t i o n :  . I .  , .  . ,  K a r m u t s e n  Forma ", ' ,. - a  ' : 

K a r m u t s e n  b a s a l t  f o r m s  r e s i s t a n t  b l u f f s  in t h e  n o r t h  c e n t r a l  t o  
n o r t h e a s t e r n  p o r t i o n  of t h e  p r o p e r t y .  T h e  r o c k  i s  d a r k  g r e y  o n  f r e s h  
s u r f a c e s ,  a n d  w e a t h e r s  b u f f  to w h i t e .  I t  is m a d e  u p  of t h i c k  f l o w s  
t h a t  a r e  l o c a l l y  p i l l o w e d  or b r e c c i a t e d ,  b u t  m o r e  c o m m o n l y  m a s s i v e .  

M a s s i v e  'fIow's-'-.contain s p l o t c h y ,  p a r t i a l l y  r e s o r b e d  p l a g i o c l a s e  
c r y s t a l s  in a b l a c k  f i n e  g r a i n e d  m a t r i x  c o m p o s e d  of p l a g i o c l a s e  a n d  
m a f i c  m i c ) r o I i t e s .  T r i a n g u l a r  s h a p e d  b r e c c i a t e d  a r e a s  m a y  r e p r e s e n t  
p i l l o w  i n t e r s t i c e s ,  a n d  a r e  o f t e n  t h e  o n l y  e v i d e n c e  of p i l l o w  
s t r u c t u r e .  . E l s e w h e r e ,  p i l l o w s  a r e  w e l l  d e v e l o p e d ,  . 5  to 2m in 
d i a m e t e r ,  w i t h  c h i l l e d  g l a s s y  or d e v i t r i f i e d  ma..rgins c .  5 c m  t h i c k .  

In t h e  e x t r e m e  n o r t h e r n  m a p  a r e a ,  o n  t h e  f l a n k s  of Mt. M o r i a r t y ,  
t h e  K a r m u t s e n  is c h a r a c t e r i z e d  b y  a h y a l o c l a s t i c  p i l l o w  b r e c c i a  
c o n t a i n i n g  m o n o l i t h i c  f r a g m e n t s  of a m y g d a l o i d a l  p o r p h y r i t i c  b a s a l t .  
A m y g d u l e s  a r e  1-2 c m  a c r o s s ,  a n d  f i l l e d  w i t h  q u a r t z  a n d  c h l o r i t e .  
P h e n o c r y s t s  a r e  p l a g i o c l a s e ,  a s  in t h e  m a s s i v e  flows. T h e  m a t r i x  is 
c o m p o s e d  of 15-20% t i n y  g l a s s  s p h e r u l i t e s  

K a r m u t s e n  r o c k s  a r e  d e v o i d  of s u l f i d e  m i n e r a l i z a t i o n  e x c e p t  for 
r a r e  p a t c h e s  of c h a l c o p y r i t e  a n d  m a l a c h i t e .  L o c a l  a r e a s  of r e d - b r o w n  
w e a t h e r i n g  c o n t a i n  l e s s  t h a n  1% d i s s e m i n a t e d  p y r i t e  in t h e  r o c k .  
Q u a r t z ,  e p i d o t e  a n d  c a l c i t e  v e i n i n g  a r e  c o m m o n .  0 
1.3 l . .and I n t r u s i o n  

A J u r a s s i c  I s l a n d  i n t r u s i o n  c u t s  t h e  K a r m u t s e n  o n  t h e  p r o p e r t y ,  . 

. f o r m s  l a r g e  r o u n d e d  o u t c r o p s  in t h e  e a s t e r n  h a l f  of t h e  p r o p e r t y .  T h e  
b u t  i s  n o w h e r e ,  in c o n t ~ c t  w i t h  o l d e r  S i c k e r  G r o u p  r o c k s .  T h e  u n i t  

r o c k  is l i g h t  g r e y  to c h a l k y  w h i t e  in w e a t h e r e d  s u r f a c e s .  F r e s h  
s u r f a c e s  d i s p l a y  m e d i u m  to c o a r s e  g r a i n e d  h y p i d i o m o r p h i c  g r a n u l a r  
t e x t u r e .  Q u a r t z  m o n z o n i t e  i s  t h e  p r e d o m i n a n t  r o c k  t y p e ,  w i t h  l o c a l  
v a r i a t i o n s ,  n o t a b l y  a f i n e r  g r a i n e d  d i o r i t e  to t h e  n o r . t h e a s t .  T h e  
r o c k  is c o m p o s e d  of 6 5 %  f e l d s p a r  ( p i n k  p o t a s s i u m  f e l ' d s p a r  s l i g h t l y  
m o r e  a b u n d a n t  t h a n  g r e e n i s h  s a u s s u r i t i z e d  p l a g i o c l a s e ) ,  20% l a t h s  a n d  
i r r e g u l a r  b l o b s  o f  h o r n b l e n d e  a l t e r e d  to b i o t i t e  a n d  c h l o r i t e ,  15Yo 
f i n e  i n t e r s t i t i a L q u a r t z ,  a n d  a t r a c e  o f  s p h e n e . '  . I .  

. ., . .  , 

H e a l e d  f r a c t u r e s  in t h e  q u a r t z  m o n z o n i t e  h a v e  a . 5  c m  t o  2 c m  
. .  s e l v e d g e  'of a l t e r e d  f e l d s p a r s ,  a n d  t h e r e  a r e  a b u n d a n t  q u a r t z - e p i d o t e  

' .  v e i n l e t s  c u t t i n g  t h e  u n i t .  D i a b a s e  d i k e s  a v e r a g i n g  l e s s  t h a n  o n e  
m e t e r  w i d e  a r e  c o m m o n  b u t  n o t  a b u n d a n t  in t h e  I s l a n d  i n t r u s i o n .  

- S h e a r  z o n e s  a l o n g  r o a d  M-6 o n  t h e  S u r p r i s e  c l a i m  c o n t a i n  8-10 m 
l o n g ,  2'-7 c m  w i d e  l e n s e s  of quartz', p y r i t e ,  s p a r s e  m a l a c h i t e  a n d  r a r e  
b o r n i t e ,  t h i s  s h o w i n g  w a s  w r i t t e n  u p  b y  P .  C o n r o y ,  a n d  n o t  c o n s i d e r e d  
t o  b e  a s i g n i f i c a n t  t a r g e t  for t h i s  s t u d y .  

NB.ndJnQ G r o u o :  
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C l a s t i c  r o c k s  o f  t h e  N a n a i m o  g r o u p  f o r m  A l o n g  r i d g e  o f  n o r t h w e s t  
t r e n d i n g  r o ' u n d e d  t i l ' u f f s  i ' n  t h e  w e s t e r n  h a l f  o ' f  t ' h e  p r o p e r t y .  T h e  
l o w e r  p o r t i o n  o f  t h i s  s e c t i o n  i s  a m a t r i x  s u p p o r t e d  c o n g l o m e r a t e  
c o m p o s e d  o f  a n g u l a r  to r o u n d e d  v o l c a n i c ,  i n t r u s i v e ,  l i m e s t o n e  a n d  
c h e r t  c l a s t s  r a n g i n g  i n  s i z e  u p  to 2 0  cm.  T h e  u p p e r  p o r t i o n  o f  t h e  
N a n a i m o  g r o u p  i s  b l a c k  a r g i l l i t e  t h a t  i s  b u f f  t o  o r a n g e  b r o w n ,  b e c a u s e  
o f  f i n e  d i s s e m i n a t , e d  p y r i t e .  T h e  a r g i I I i , , t e  i , s  h i g h l y  f r a c t u r e d  a n d  
l o c a l l y  c o n t a i n s  b i v a l v e s  a n d  b u f f  c o n c r e t i o n s .  

T h e  b a s e  o f  t h e  N a n a i m o  i n  c o n t a c t  w i t h  t h e  B u t t l e  L a k e  l i m e s t o n e  
i s  a 12 cm t h i c k  r e d  r e g g o l i t h  c o n t a i n i n g  a n g u l a r  l i m e s t o n e  f r a g m e n t s .  
E l s e w h e r e ,  t h e  l o w e r  c o n t a c t  is i n  a n g u l a r  u n c o n f o r m i t y  w i t h  t h e  M y r a  
f o r m a t i o n .  

1. T . e r t i a r v  I n t  r u s  I o n  : 

T h e  y o u n g e s t  r o c k  u n i t  o n  t h e  p r o p e r t y  i s  T e r t i a r y  p o r p h y r i t i c  
d a c i t e  t h a t  f o r m s  r e s i s t a n t  c l i f f s  i n  t h e  n o r t h w e s t  q u a r t e r .  O u t c r o p s  

f r e s h  s u r f a c e s  a r e  1 i g h . t  g r e y .  T h e  r o c k  i s  c o m p o s e d  o f  5 - 3 0 %  w h i t e  
a l b i t e  t w i n n e d  p l a g i o c l a s e  p h e n o c r y s t s ,  . 3  t o  1 cm a c r o s s ,  a n d  1 -2% 
l o n g  n a r r o w  h o r n b l e n d e  p h e n o c r y s t s  t o  1 cm l e n g t h  i n  a . < l m m  m a . t r i x . o f . ,  
s u b h e d r a l , p l a g i o c l a s e  a n d  K - f e l d s p a r ,  < 5 %  q u a r t z ,  p l u s  e p i d o t e ,  , 

. a r e  c l e a n  a n d  b l o c k y .  W e a t h e r e d  s u r f a c e s  a r e  l i g h t  g r e y  t o  w h i t e ,  

I .  b i o t i t e  a n d  c h I , o r i t e .  T h e r e  a r e  n o  v i s i b l " e  s u l f i d e s ' i n  ' t h i s  u ' n i t , '  
. . . .  , e v e n  a s  a , c c ' e s s o r i e s .  T h e  c o n t a c t  b e t w e e n  t h e  T e r t i a r y  i n t r u s i o n  a n d  
. .  N a n a i m o  a ' r g i  I I i t e  i s  a n  . i n t e r f  i n g e r i n g  o n e ,  a l o n g  b e d d i n g .  i n . ' , ; t h e  

. I  

a r g i l l i t e .  a 
L1 w , G e o c  h em i s t r v : . ,  

R e c o n n a i s s a n c e  s a m p l i n g  o f  m a j o r  s t r e a m s  d r a i n i n g  t h e  c l a i m  a r e a  
w a s  c a r r i e d  o u t  u s i n g  c o n v e n t i o n a l  s a m p l i n g  m e t h o d s .  No s a m p l e  
c o n c e n t r a t i o n  t e c ' h n i q u e s  o r  s i e v i n g  w e r e  e m p l o y e d  to e n h a n c e  a m b i e n t  
m e t a l  l e v e l s .  S a m 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 ,  d r i e d  

:.' a n d  f o r w a r d e d  t o  CDN L a ' b s .  D e l t a  f o r  s a m p l e  p r e p a r a t i o n ' a n d  a n a l y s i s  
, .  . I ' o f  t h e " - ' 8 O . m e s h ' f r a c t i o n .  A l l  s a m p l e s  we:re,, a n a l y s e d  . ' . fo ' r  Cu;.;Zn, Ag  

. ,  , .  . a n d  Pb, u s i n g  c o n v e n t i o n a l  a c i d  d . i g e s t i o n  a'nd A . , A . .  , t e c h n ' i q u e s  a n d  f i r e  
. .  ' a s s a y / A . A . .  f i n i s h  m e t h o d s  f o r  A u .  

, ' I  

, .  

T h e  i n i t i a l  s a m p l i n g  s t a g e  y i e l d e d  1 8 1  s a m p l e s .  T h e s e  a r e  
.. . : .. . . ", , ,  p l o t t ' e t d  o n  F ' i g u r e  7 f o r  a l l  e l e m e n t s  e x c e p t  s i l v e r  w h i c h  w a s  e x t r e m e l y  

. . I  , 
, , : .  . ) .  . ~ '  Iow,,;often b e l ' o w  d e t e c t i o n  l i m i t s .  F i g u r e  7 a l s o  s h o w s  t h e  a n o m a l o u s  

. , , , d r a i n a g e ' s , . . c o l o u r  c o d e d  b y  e l e m e n t ,  b a s e d  o n  t h r e s h o l d  l e v e l s  
. . .  .. . .  . , d e t e ' r m i n e ' d ' . w i t h  t h e  f u l l  s u i t e  o f  d a t a  w i t h o u t  s u b d i v i s i o n  b y  d r a i n a g e  

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

t r i b u t a r i e s .  T h e  r e s u l t s  o f  t h i s  f o l l o w - u p  ( a  f u r t h e r  3 0 6  ' s a m p l e s )  
a r e  p l o t t e d  o n  F i g u r e e s  7 a - 7 i ,  w i t h  l o c a t i o n s  o f  t h e  d e t a i l  f i g u r e s  
i n d e x e d  o n  F i g u r e  7 .  R e s u l t s  o r e  s u m m a r i z e d  a s  f o l l o w s :  

. ' c o l l e c t e d  a t  5 0  m e t e r  i n t e r v a l s  o n  t h e  a n o m a l o u s  d r a i n a g e s  a n d  

G o  Id -Cop .pe  r- An~-m.a Li e s :  

T h e s e  d r a i n a g e s  o c c u r  p r i m a r i l y  o n  t h e  S E  p o r t i o n  o f  t h e  
p r o p e r t y ,  s i t u a t e d  o n  K a r m u t s e n  Fm. b a s a l l s  a n d  J u r a s s i c  I s l a n d  
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l n t r u s i v e s  f o r  t h e  m o s t  p a r t .  S i m i l a r  I i ' ' t 6 , o I o g ' i e s  an 'd  a n o m a ' l o u s '  
v a l u e s ~ o c c u r  i n  t h e  C a m e r o n  R i v e r  t r i b u t a r i e s  i h  ' t h e  n o r t h e r n ' c l a i m  
a r e a .  . ' E x a m i n a t i o n  o f  t h e  f o l l o w - u p  r e s u l t s  ( F i g u r e s  7 a , t h r o u g h  7 i )  

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

. I n t r u s i v e s ' a ' l o n e  d i s p l a y  m u c h  l o w e r  b a c k g r o u n d  m e t a l  v a l u e s .  F o l l o w -  
' u p  s , a m p I i n g  , i n  i n t r u s i v e  a r e a s  w e r e  p r i m a r i l y  b a s e d  o n  o r i g i n a l  s i n g l e  ' 

p o i n t  g o l d  h i g h s .  T h e s e  a n o m a l i e s  d i d  n o t  s t a n d  u p  u n d e r  f u r t h e r  
, s a m p l i n g .  ( e . g .  F i g u r e s  7 d ,  7 e ,  7 f ) .  S c a t t e r e d  m i l d  g o l d  k i c k s  w e r e  
o b t a i n e d  i n " d e t a i 1 e d  s a m p l i n g - i n  a r e a s  7 9 ,  7 h  a n d  7 i .  P r o s p e c t i n g  o f  
t h e s e  d r a i n a g e s  f a - i I e d  to d e t e c t  a n y  v i s i b l e  m i n e r a l i z e ' d  s o u r c e .  Z i n c  
a n o m a l i e s  o c c u r r i n g  i n  t h e  h i g h e r  t r i b u t a r i e s  o f  t h e  c r e e k  i n  F i g u r e  
7 9  a n d  i n  t h e  s t r e a m  o f  F i g u r e  7 c  a r e  u n c h a r a c t e r i s t i c  f o r  t h e  
K a r m u t s e n  Fm. T h e i r  s o u r c e  i s  u n k n o w n  b u t  m a y  r e f l e c t  t h e  p r e s e n c e  o f  
N a n a i m o  g r o u p  a r g i l l i t e s  c a p p i n g  t h e  K a r m u t s e n  Fm. b a s a l t s  o f f  t h e  
c l a i m  b o u n d a r i e s .  

Zlnc k U P n o  m a l  i e s :  

D r a i n a g e s  a n o m a l o u s  i ' n  z i n c ,  w i t h  l e s s e r  I ' e a d ' o c c u r  i n  a' N-S b e l t  
t r e n d i n g  f r o m  t h e  V i l l a l t a  C l a i m  a r e a  i n  t h e  s o u t h  to t h e  s o u t h e r n  
p o r t i o n s '  o f , d e t a i l  a r e a s . 7 a  a n d  7b o n  t h e  n o r t h . .  R e f e r e n c e  to t h e  
p r o p e r t y  g e o l o g y  map  s h o w s  a m a r k e d  c o r r e l a t i o n  o f  z i n c  a n o m a l i e s  w i t h  
m a p p e d  d i s t r i b u t i o n  o f  C r e t a c e o u s  Nana , imo  G r o u p  a r g i l l i t e s .  T h e s e  
a r g i l l i t e s  a r e ' o c c a s i o n a l ~ l y  p y r i t e  r i c h ,  s o f t ' a n d  c a r b o n a c e o u s .  I C P  
r o c k  g e o c h e m i c a l  d a t a  i n d i c a t e s  t h a t  t h e  a r g i l l i t e s  c o n t a i n  h i g h  
b a c k g r o u n d  z i n c  l e v e l s .  P r o s p e c t i n g  t h e  d r a i n a g e s  f a i l e d  to l o c a t e  a 
m i n e r a l i z e d  s o u r c e  f o r  t h e  z i n c .  

S i l t  g e o c h e m i s t r y  f a i l e d  .to l o c a t e  a n y  a n o m a l i e s  w i t h i n  S i c k e r  
G r o u p  v o l c a n i c s .  S e v e r a l  m i n o r  g o l d  k i c k s '  w e r e  d e t e c t e d  w i ' t h o u t  b a s e  
m e t a l  c o r r e l a t i o n .  One 6 0 0  p p b  h i g h  a t  s a m p l e  7 8 6 3 4  o n  t h e  e x t r e m e  
w e s t  o f  t h e  p r o p e r t y  c o u l d  n o t  b e  d u p l i c a t e d  b y  r e s a m p l i n g .  

s a m p l e s  7 8 6 2 7  a n d  7 8 6 9 6 .  
S i l t  g e o c h e m i s t r y  d i d  l o c a t e  t h e  k n o w n  " T o r c h y "  C u - A g  s h o w i n g  w i t h  

Two g r i d s  w e r e  e s t a b l i s h e d  t o  c o v e r  a r e a s  o f  s p e c i a l  i n t e r e s t  o n  
t h e  p r o p e r t y .  One - t h e  N a n a i m o  L a k e  g r i d  - i s  l o c a t e d  o v e r  t h e  b e l t  
o f  S i c k e r  G r o u p  r o c k s  o n  t h e  s o u t h w e s t  p o r t i o n  o f  t h e  p r o p e r t y .  T h e  
s e c o n d  g r i d  i s  l o c a t e d  i n  t h e  n o r t h  o f  t h e  c l a i m  b l o c k  s t r a d d l i n g  t h e  
u p p e r  r e a c h e s  o f  t h e  C a m e r o n  R i v e r .  T h i s  g r i d  w a s  e s t a b l i s h e d  o v e r  a 
D i g h e m  a i r b o r n e  EM c o n d u c t o r  p a r a l l e l i n g  t h e  r i v e r .  B o t h  g r i d s  w e r e  
c ' o v e r e d  b y  s o i l  g e o c h e m i s t r y  a n d  VLF-EM s u r v e y s .  T h e  g r i d  l o c a . t i o n s  
a r e  s h o w n  o n  t h e  i n d e x  map  F i g u r e  8 .  

. .  . I , .  

' T h e  g r i d  a r e a  c o v e r s  a b r o a d  a r e a  o f  p o o r l y  e x p o s e d  S i c k e r  G r o u p  
M y r a  Fm. i n  t h e  h e a d w a t e r s  o f  t h e  N a n a i m o  R t v e r . G r i d  l i n e s  w e r e  e s t a h -  
I i s h e d  w i t h  p a c e  a n d  c o m p a s s  t e c h n i q u e s  a t  i n i t i a l  2 0 0  m e t r e  l i n e  
s p a c i n g .  1 0 0  m e t e r  l i n e s  w e r e  l a t e r  a d d e d  i n  a r e a s  o f  i n t e r e s t .  T h e  
b a s e  l i n e  i s  4 . 8  km l o n g  t r e n d i n g  3 3 0  d e g r e e s .  o f f s e t  4 0 0 m  w e s t  a t  t h e  
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n o r t h e r n ' e n d  d u e  t o  s t e e p  c l i f f s .  A l l  t h e  c r o s s '  l i n e s  w e r e  
t h e  k o c a l  r o a d  n e t w o r k . f o r  s u r v e y  c o n t r o l .  F i g u r e .  6 s h o w s '  , .  

I? : c o r r e c t e d  g r i d ,  a n d  t h e  i n t e r p r e t e d  g e o l o g y .  ,. . 

' .  . . .  , 
. .!' ' , 

a L l l  G i o c '  hem i s t r v :. 
. , .  

--e . 

A t o t a l  of 1 1 8 9  s a m p l e s  w e r e  c o l l e c t e d  a t  25m s t a t i o n  
i n t e r v a l s  from t h e  B h o r i z o n  a t  a p p r o x i m a t e l y  18cm d e p t h .  ( F i g u r e  
1 3 - 1 6 ) .  C o n t o u r e d  s o i l  g e o c h e m i c a l  p l o t s  a r e  s h o w n  f o r  Au C u ,  
Pb a n d  Z n .  A l l  a n a l y s e s  w e r e  p e r f o r m e d  b y  CDN L a b s ,  D e l t a  o n  t h e  
- 8 0  m e s h  f r a c t i o n  u s i n g  n i t r i c  a c i d  d i g e s t i o n  w i t h  A A  f i n i s h  f o r  
5 p p b  d e t e c t i o n  l e v e l s .  

G o l d  v a l u e s  ( F i g u r e  131  a r e  s p o t t y  a n d  s c a t t e r e d  w i t h  v a l u e s  
u p  to 3 9 0  p p b  a n d  u s u a l l y  l e s s  t h a n  1 0 0 .  M o s t  a n o m a l o u s  v a l u e s  
o c c u r  i n  t h e  SE o f  t h e  g r i d  a n d  a r e  n o t  r e l a t a b l e  t o  a n y  
p a r t i c u l a r  g e o l o g i c  o r  s t r u c t u r a l  f e a t u r e .  R e s a m p l i n g  f a i l e d  to 
r e p r o d u c e  i n i t i a l  r e s u l t s  i n  n e a r l y  a l l  c a s e s .  P r o s p e c t i n g  i n  
t h e  v i c i n i t y  o f  t h e  a n o m a l i e s  f a i l e d  to r e v e a l  a p r o b a b l e  s o u r c e .  

C o p p e r  v a l u e s  ( F i g u r e  1 4 )  a r e  e s s e n t i a l l y  r e s t r i c t e d  t o  t h e  
NE o f  t h e  g r i d  a n d  a p p e a r  a s s o c i a t e d  w i t h  a l o c a l  d o w n  f a u l t e d  
b l o c k  o f  K a r m u t s e n  Fm. b a s a l t s .  I n  t h i s  r e s p e c t ,  c o p p e r  v a l u e s  
a r e  c o n s i s t e n t  w i t h  b a c k g r o u n d  v a l u e s  f o r  K a r m u t s e n  Fm. 
e l s e w h e r e .  S p o ' t t y  h i g h s  w e s t  o f  t h e  K a r m u t s e n  e x p o s u r e s  p a r t l y  
r e f l e c t  d o w n s l o p e  d i s p e r s i o n  

Z i n c  a n o m a l i e s  ( F i g u r e  1 5 )  o c c u r  a s  w i d e s p r e a d  w e a k  i r r e g u l a r  
a n d  g e n e r a l l y  n o n - c o n t i g u o u s  p o i n t  v a l u e s  w i t h  o n l y  o c c a s i o n a l  
s p o t  h i g h s .  T h e y  a r e  g e n e r a l l y  n o t  c o i n c i d e n t  w i t h  c o p p e r  o r  
g o l d .  

L e a d  ( F i g u r e  1 6 1  s h o w s  w e a k  c o r r e l a t i o n  w i t h  z l n c  a t  t h e  
w e s t e r n  e n d  o f  l i n e s  1 1 , 6 0 0 N  to 1 1 , 9 0 0 N .  L e a d  v a l u e s  i n  g e n e r a l  
w e r e  a t  c o n s i s t e n t l y  l o w  l e v e l s  o v e r  t h e  g r i d .  S i l v e r  v a l u e s  
w e r e  n o t  p l o t t e d  d u e  t o  e x t r e m e l y  l o w  l e v e l  r e s p o n s e .  

- S u r v e y :  ( F i g u r e  1 9 1  

A VLF-EM s u r v e y  w a s  c b m p l e t e d  o v e r  a l l  b u t  t h e  n o r t h e r n - m o s t  
, .  . 5 l i n e s  u s i n g  a G e o n i c s  .EM-16 t u n e d , , t o  , t h e  S e a t t l e ,  W a s h i n g t o n  

, ,  t r a n s m i t t i n g  s t a t i o n .  F i g u r e  1 9  show's ' : : . the s u r v e y  r e s u l t s . w i t h  
. .  

c o m b i n e d  r a w  i n  p h a s e  d a t a ,  i n - p h a s e  p r o f i ' I e s " a n d ' p o s i i i v e  F r a s e r  , 

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

. .  , . ' f r o m  ma 'pped  g e o l o g y  a n d  p r o m i n e n t  s h e a r / f r a c t u r e  o r i e n t a t i o n s .  

. .  
. I. 

, , . .  , .  

. . b a s e d  o n  i r r e g u l a r i t i e s  i n  t h e  VLF d a t a  c o u p l e d  w i t h ' i n f e r e n c e s  , .  . , . .  . . . .  .. .>;. I . I  , 
, I  

. T h e  r e s u l t a n t  p a t t e r n  s h o w s  a n u m b e r  o f  w e a k  t o . m o d e ' r a ' t e  s e m i  
' c o n t i n ' u o u s  c o n d u c t o r s  o f f s e t  b y  NE-SW to N-S f a u l t i n g  i n  t h e  

s o u t , h .  h a l f  o f  t h e  g r i d .  T h e s e  s m a l l  c o n d u c t o r s  m o s t  l i k e l y  
r e p r e s e n t  c o n t a c t  r e l a t i o n s  w i t h i n  v a r i o u s  u n i t s  o f  t h e  M y r a  Fm.  
a n d  a r e  p a r a l l e l  t o  t h e  m e a s u r e d  s t r i k e s .  O u t c r o p  e x p o s u r e  i s  
s u f f i c i e n t l y  l i m i t e d  to p r e c l u d e  v e r i f i c a t i o n  w i t h i n  t h e  S i c k e r  
G r o u p ,  h o w e v e r  c o n t a c t  " c o n d u c t o r s "  a r e  w e l l  d e f , i n e d  o n  t h e  NE o f  
t h e  g r i d  a t  t h e  e d g e  o f  t h e  N a n a i m o  G r o u p  c o n g l o m e r a t e s  a n d  t h e  
K a r m u t s e n - S i c k e r  c o n t a c t .  

. r  

. I  . 
. I ,  ... 

, . I  '. ,; .. . . .  ,. , 
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T h e  c e n t r a l  a n d  n o r t h w e s t e r n  p o r t i o n  of t h e  g r i d  d i s p l a y s  a 

l a r g e  d i f f u s e  a r e a  o f  w e a k  c o n d u c t i v i t y  r e l a t e d  t o  a t h i c k e r  
v e n e e r  of o v e r b u r d e n  a n d  s t r e a m  g r a v e l s .  A n  a p p a r e n t l y  o f f s e t  
m o d e r a t e  c o n d u c t o r  a p p e a r s  a t  t h e  n o r t h  w e s t e r n  p o r t i o n  of t h e  
s u r v e y e d  g r i d  o n  l i n e s  1 1 , 6 0 0 N  t o  12,100N. M i n o r  c o i n c i d e n c e  of 
w e a k  z i n c  a n o m a l i e s  w i t h  t h e  c o n d u c t i v e  z o n e  in t h i s  a r e a  s h o u l d  
b e  f u r t h e r  e v a l u a t e d .  O t h e r w i s e  c o r r e l a t i o n  of g e o c h e m i s t r y  w i t h  
V L F  is p o o r  a n d  e s s e n t i a l l y  f o r t u i t o u s .  

m r o n  R i v e r  G r i d :  

A 1 . 8 k m  b a s e l i n e  w a s  e s t a b l i s h e d  a t  120 d e g r e e s  roiighly p a r a l l e l  
t o  t h e  C a m e r o n  R i v e r  o n  t h e  p r o p e r t y ' s  n o r t h e r n  limits. C r o s s l i n e s  
w e r e  p u t  a t  l O O m  i n t e r v a l s  b y  p a c e  a n d  c o m p a s s  w i t h  f l a g g e d  s t a t i o n s  
e v e r y  25m. S a m p l e s  w e r e  c o l l e c t e d  a t  e a c h  s t a t i o n  from t h e  B s o i l  
h o r i z o n  a t  a n  a v e r a g e  d e p t h  of 2 5 c m .  S e v e r a l  s w a m p y  a r e a s  p r e v e n t e d  
c o l l e c t i o n  of p r o p e r  m a t e r i a l  a n d  w e r e  n o t  s a m p l e d .  A t o t a l  of 528 
s a m p l e s  w e r e  s e n t  t o  CDN L a b s  for a n a l y s i s .  M e t h o d s  a n d  e l e m e n t  
a n a l y s e s  r e q u e s t e d  w e r e  a s  for t h e  N a n a i m o  L a k e s  g r i d .  F i g u r e  5 s h o w s  
t h e  g r i d  o u t l i n e  r e l a t i v e  to t h e  l o g g i n g  r o a d  n e t w o r k  w i t h  i n t e r p r e t e d  
m a p p e d  g e o l o g y .  

Soi 1. G e o c h e m i s t  r v :  ( F i g u r e  9-12) 
. .  

. a .  

I .  G o l d  v a l u e s  a r e  s p o t t y ,  g e n e r a l l y  c o n s i s t i n ' g  o f  s i ' n g l e  p o i n t  
h i g h s .  S e v e r a l  a n o m a l i e s  o c c u r  w i t h i n  t h e  N a n a i m o  a , r g i I I i t e s  a t .  
s l i g h t l y  a b o v e  t h r e s h o l d  l e v e l s  ( 3 0 p p b - 6 0 p p b ) .  A n o m a l i e s  in t h e  
K a r m u t s e n  g o  u p  t o  390pp.b. N o  o b v i o u s  s h o u r c e  h a s  b e e n  l o c a t e d .  

. .  . I .  
' . !  

. . .I, .. 

, .  , 

, ',, . .  

C o p p e r  s h o w s  a b r o a d  c o n s i s t e n t  a n o m a l y  on t h e  n o r t h  h a l f  of 
t h e  g r i d  w i t h  i n t e r v a l  z o n e s  of p l u s  2 0 0 - 3 0 0 p p m .  T h e  a n o m a l y  m a y  
b e  e x p l a i n e d  b y  a n  e x p e c t e d  i n c r e a s e  in b a c k g r o u n d  c o p p e r  l e v e l s  
w i t h i n  t h e  K a r m u t s e n  Fm. b a s a l t s  r e l a t i v e  to t h e  a r g i l l i t e s  a n d  
T e r t i a r y  i n t r u s i v e .  D o w n s l o p e  d i s p e r s i o n  w o u l d  a c c o u n t  for t h e  
s o u t h e r n  o v e r l a p  of t h e  a n o m a l y  i n t o  t h e  a r g i l l i t e .  

Z i n c  v a l u e s  a r e  e l e v a t e d  o v e r  t h e  a r g i l l i t e  w i t h  a ; . s t r o n g l y  
a n o m a l o u s  z o n e  a l o n g  t h e  S E  c o n t a c t  w i t h  t h e  T e r t i a r y  i " n t r u s i v e .  
L e s s e r . , s c a t t e r e d  a n o m a l i e s  d o  o c c u r  u p s l o p e  o n . K a r m u t s ' e n  b a s a l t s  
a n d  a r e  a s  y e t  u n e x p l a i n e d .  

Lea'd a n o m a l i e s  a r e  p o i n t  h i g h s :  w e a k ,  s c a t t e r e d  a n d  
e s s e n t i a , l l y  r e s t r i c t e d  t o  t h e  a r e a  of N a n a i m o  a r g i l l i t e .  

S i l v e r  v a l u e s  w e r e  v e r y  low, o f t e n  b e l o w  d e t e c t i o n  l i m i t s .  

V L F - F M  a r v e v  : ( F i g u r e s  17,181 

A V L F  s u r v e y  w a s  c o n d u c t e d  o n  t h e  g r i d  u s i n g  a G e o n i c s  E M - 1 6  
i n s t r u m e n t  t u n e d  to t h e  S e a t t l e ,  W a s h i n g t o n  t r a n s m i t t i n g  s t a t i o n .  
F i g u r e  17 s h o w s  t h e  i n - p h a s e  p r o f i l e s .  R a w  d a t a  c a n  b e  i n f e r r e d  
g r a p h i c a l l y  f r o m  t h e  p r o f i l e s .  F i g u r e  18 s h o w s  t h e  c o n t o u r e d  
p o s i t i v e  F r a s e r  f i l t e r  r e s u l t s  from t h e  s a m e  d a t a .  R e f e r e n c e  to 
t h e  g e o l o g y  m a p  ( F i g u r e  5 )  a l l o w s  i m m e d i a t e  c o r r e l a t i o n  of t h e  
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I .  

, .  n o r . t h e r n m o s t  ' I  i n e a r  c o n d . u c t o r  w i t h  !.he m a p p e d  K a r m , u t s e n . , F m : :  f a u l t  
c o n  t a c t - 

. i . 0 ,  O O O E  / B L  t o  1 1 , 1 OOE / 4 7 5 5  c o r  r e  I a t e.s p e  r f'ec t "i y w i ' t  h , ;  t h e  w e s , t  e r n 
a r g i l l i t e - i n t r u s i v e  c o n t a c t .  T h e  b r o a d ,  w e a k e r  c o ' n d u c t o r  o n  t h e  
SE o f  t h e  g r i d  c o m m e n c i n g  a t  11,80OE/BL i s  p r o b a b l y  due. ,  i n  p a r t ,  

:.to t h e  e a s t e r n  a r g i l l i t e - i n t r u s i v e  c o n t a c t .  P o o r  c o u p l ' i n g '  w o u l d  
b . e . e x p e c t . e d  i n  t h i s  c a s e  d u e  to t h e  r a p i d  s w i n g  , o f .  t h e '  c o n t a c t  to 
a m o r e  N-S  o r i e n t a t i o n .  S i m i l a r l y  t h e  w e a k  a n o m a l y , a t  t h e  s o u t h  

T h e  s t r o n  g o b  I i q u e  t r e n d  i ,n.g::i c o n  d u c  t o r ' : e  x ' t  e n d  i 'n.g, 'f r om 

I ,  , I .  . 
: end  : o . f ' , I i n e  10.100E m a y  b e  r e l a t e d  to t h e  i n f e r r e d  n o r t h e r l y '  :; . .), ' .!! .. . . ' . : , . . . . .  , .  .,. , .  

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

I . .  
% .  

One . i n t e r e s t i n g  c o n d u c t o r  w i t h 0 u . t  o b v i o u s  g e o l o g i c a l  s o u r c e  
i s  l o c a t e d  w i t h i n  t h e  N a n a i m o  a r g i l l i t e s  c o m m e n c , i n g  o n  l i n e  
11,000E a t  130m S a n d  t r e n d i n g  S E  t o  11,400E/50O.S. T h e r e  i s  n o  
g e o c h e m i c a l  c o r r e l a t i o n  o f  s i g n i f i c a n c e .  

. .  

, .  

7 . 4  L i t h o g e o c h e m i s t r y  
I .  . .  

' .  I A c o m b i n e d  p r o g r a m m e  o f  r o c k  c h i p  I C P  s a m p l i n g  a n d  m a j o r  
o x i d e / t r a c e , m e t a I  l i t h o g e o c h e m i s t r y  w a s  c a r r i e d , o u t  i n  c o n j u n c t i o n  

. . .  ' o f  e n h a n c e d , m e t a l  l e v e ' l ' s  r . e i a t e d  to J u r a s s i c ' o r '  T e r t i a ' r y  i n t . r u s i v e  
I . .  a c t i v i t y  o r  a l t e r a t i o n  z o n e s  r e l a t e d  t o  h y d r o t h e r m a l  a c t i v . , i t " y - - a n d  

f r o m  f r e s h  m a t e r i a l  a s  a . s e r i e s  o f  s m a l l  c h i p s  w j t h i n  a 1-2 m e t r e  
r a d i u s  o n  o u t c r o p .  I C P  s a m p l i n g  w a s  n o r m a l l y  r e s t r i c t e d  t o  a r e a s  
u n d e r l a i n  b y  J u r a s s i c  a n d  T e r t i a r y  i n t r u s i v e s ,  K a r m u t s e n , F m .  b a s a l t s  

l i t h o g e o c h e m i s t r y  w a s  p e r f o r m e d  a l m o s t  e x c ' l u s i v ' e l y  w i t h . i n  t h e  
v o l c a n i c  r o c k  - p r i m a r i l y  t h o s e  o f  t h e  S i c k e r . G r - 0 ~ ~  i n c l u d i n g  b o t h  t h e  
M y r a  a n d  N i t i n a t  F o r m a t i o n s .  T h e  K a r m u t s e n  Fm. w a s  a l s o  s a m p l e d  i n  
t h e  e a r l y  s t a g e s  o f  t h e  p r o g r a m m e  b e f o r e  . u s i n . g  I C P . m e t h o d s .  I C P  
a n a l y s e s  w e r e  p e r f o r m e d  b y  M i n - E n  L a b s ,  V a n c o u v e r ,  u s i n g  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 .  A l l  2 6  e l e m e n t s  w e r e  r e q u e s t e d  a n d  a r e  
l i s t e d  i n , A p p e n d i x  1 .  G o l d  w a s  c a r r i e d  o u t  s e p a r a t e l y  u s i n g  a c i d  

( .  d i g e s t i " o n  a n d  A A  f i n i s h .  M a j o r  o x i d e / t r a c e  e l e m e n t  I i t h o g e o c h e m i s t r y  
a n a l y s e s  w e r e  c o n d u c t e d  b y  T e r r a m i n  R e s e a r c h  L a b s ,  C a l g a r y ,  A l b e r t a ,  
u s i n g  a l i t h i u m  m e t a b o r a t e  f u s i o n  a n d  A A  t e c h n i q u e  f o r  S i O 2 ,  N a 2 0 ,  
K 2 0 ,  T i 0 2  a n d ' B a r i u m .  T r a c e  m e t a l  C u ,  Z n ,  a n d  Ag w e r e  o b t a i n e d  b y  

A p p e n d i x  3 .  

. .  
. ,  

. ,  
, .  w i t h  , g e o I o g , i c a I  m a p p i n g .  T h e  o b j e c t  w a s  to a i d  i n  d e f i n i n g  l o c a l  a r e a s  

. .  p o t e n t i a l  m a s s i v e  s u l p h i d e  m i n e r a l i z a t i o n .  A l l  s a m p l e s  w e r e . ' c o l  l e c t e d  

) .  . ,  , . . .  

a n d  o c c a s i o n a l l y  N a n a i m o  g r o u p  s e d i m e n t s .  M ~ j o r  o x i d e  

' s t a n d a r d  a c i d  d i g e s t i o n / A A  m e t h o d s .  A l l  r e s u l t s  a r e  l i s t e d  i n  

F i g u r e  36 s h o w s  t h e  s a m p l e  n u m b e r s  a n d  l o c a t i o n s  f o r  a l l  l i t h o -  
g e o c h e m i c a l  s a m p l e s .  F i g u r e s  37 a n d  38 d i s p l a y  r e s u l t s  i n  s e l e c t e d  
e l e m e n t s / o x i d e s  f o r  t h e  t w o  s e p a r a t e  t e c h n i q u e s .  

. . .  . .  
F i g u r e  3 7  s h o w s  p l o t t e d  I C P  ' r e s u l t s  f ' o r  C u ,  P b ,  Z n ,  B a , , A g  a n d  Au  

. .  ' a t  e a c h  s a m p l e  l o c a t i o n .  A n o m a l o u s  t h r e s h o l d  l e v e l s  a r e  i n d , i c a t e d  f o r  
e a c h , o f  t h e , m a j o r  r o c k  g r o u p s  i n v o l v e d  b a s e d  o n  e l e m e n t a r y  d e s c r i p t i v e  
s t a t i s t i ' c a l  a n a l y s i s  o f  s a m p l e s  f r o m  e a c h  g r o u p .  V e r y  f e w  g e n u i n e  
a n o m a l i e s  o f  a n y  m a g n i t u d e  w e r e  d e t e c t e d .  A n o m a l i e s  o f  n o t e  a r e :  

H e a d w a  o f  c r e e k  d r a i n i n q   entre et C l a i m  yVO.6: . M i l d l y  1 .  t e r s  - 

16 



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

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

o c c u r s  i n  t w o  s a m p l e s  o f  J u r a s s i c  m o n z o n i t e .  

z o n e  o f  .a:n'omalous l e a d ,  z i n c  a n d  l e s ' s e r  c o p p e r  " o c c u r s  ' i ' n  
J u r a s s i c  d i o r i t e / m o n z o n i t e .  L e a d . . v a l u e s  i n  p a r t i c u l a r  a r e  
s t r o n g l y  e l e v a t e d  r e l a t i v e  to b a c k g r o u n d  v a l u e s , i n  t h e  
i n t r u s i v e .  No f i e l d  f o l l o w - u p  h a s  b e e n  c o n d u c t e d .  ' 

5 .  N a n a i  mo s e d i m e n t s .  JNO.5  C l a i m :  Weak l e a d  h i g h s  a n d ' b a r i u m  
a n o m a l i e s  o c c u r  w i t h i n  a m i x e d  a s s o r t m e n t  o f  N a n a i m o  
s e d i m e n t s  a n d  T e r t i a r y  i n t r u s i v e .  P r o s p e c t i n g  i n  t h e  a r e a  
f a i l e d  t o  d i s c o v e r  s i g n s  o f  e c o n o m i c  m i n e r a l i z a t i o n .  
E r r a t i c  m e t a l  l e v e l s  i n  t h e  s e d i m e n t s  a r e  t h e  p r o b a b l e  
c a u s e  o f  t h i s  " a n o m a l y " .  

2. W c ~ ~ ~ e r  L s l l v e  r S& ef_ p b o v e  BIL T a n a l e  1 c - l a i m :  L o w  

3 .  E  orn net S u m r i s e  c i a  i m :  L o w ' l e v e l  c o p p e r  a n d  g o l d  

4 .  Mg S u r o r i s e  c l a  i m .  E . - a . . d  of Bo1 f r a m  &- A l a r g e  a r c u a t e  

r4Bu-L O x i d e 3  LLrkuXLms ta lda i t e :  

F i g u r e  3 8  s h o w s  t h e  p l o t t e d  r e s u l t s  f o r  N a 2 0 ,  K 2 0 ,  B a  a n d  Z n  a t  

p o t a s s ' i u m  e n r i c h m e n t  a n d  t r a c e  m e t a l  l e v e l s  w e r e  e s ' t a b l i s h e d  f o r  t h e  
m a j o r  , r o c k  t y p e s  w i t h  t h e  a i d  o f  c o m p u t e r i z e d  d e s c r i p t i v e  s t a t i s , t i c s  

p a r t i c u l a r  r e l e v a n c e  to h y d r o t h e r m a l  a l t e r a t i o n  p a t t e r n s  a s s o c i a t e d  
, . .  , ' .  . ,  .. : 'I. w i t h  p o l y m e t a l l i c  m a s s i v e  s u l p h i d e s .  ' T h e  m a j o r  t a r g e t  a r e a " w a s  i n  t h e  

M y r a ' F m .  i n t e r m e d i a t e  t u f f s  i n  t h e  SW p o r t i o n  o f  t h e  p r o p e r t y .  Some , 

,',,. . . .  . .  .. :,'.!I:. , : " a r e a s -  o f  K a r m u t s e n  a n d  N i t i n a t  Fm w e r e  c o v e r e d  e a r l y  i n  t h e  f i e l d  

. .  e a c h  s a m p l e  s i t e .  A n o m a l o u s  t h r e s h o l d s  f o r : : s o d i u m  d e p l e t i o n ,  , 

',"""" , .  
. a n a l y s i s .  T h e s e  e l e m e n t s  a n d  m a j o r  o x i d e s  w e r e  c h o s e n  f o r "  t h e i r  

, . .  . .  . .  , . .. 
I . .  * I  '. ' . I . . , .  . :  . .  

. .  , .  . .  , .  
, I  , 

, . .  . p r o g r a m m e  b e f o r e  I C P  m e t h o d s  w e r e  a d o p t e d .  D i s c u s s i o n  o f  t h e  
a n o m a l o u s  a r e a s  f o l l o w s :  

1 N i t i n a t  F m . .  E et T ~ n t r l e  1 C I A  i m :  A numbe,r  o f  s a m p l e s  
i n  t h i s  a r e a  d i s p l a y  p o t a s s i c  e n r i c h m e n t  w i t h  o r  w i t h o u t  
l e s s e r  a s s o c i a t e d  s o d i u m  d e p l e t i o n .  T r a c e  m e t a l  l e v e l s  a r e  
g e n e r a l l y  n o t  a n o m a l o u s  o r  o n l y  m i l d l y  e l e v a t e d  C e . g .  z i n c ) .  
T h e  r o c k s  i n  t h i s  a r e a  a r e  m a f i c  f l o w s ,  v e r y  d e f o r m e d  a n d  
m e t a m o r p h o s e d .  No m i n e r a l i z e d  a r e a s  w e r e  d e t e c t e d  d u r i n g  
g e o l o g i c  m a p p i n g  a n d  p r o s p e c t i n g .  F u r t h e r  f o l l o w - u p  t o  
a s c e r t a i n  t h e  n a t u r e  o f  t h e  a l t e r a t i o n  ( i f  a n y )  i s  '; 

wa r' r a n  t e d . 
S i c k e r  G r o u D  L Mvra FRL W O l  f r a m  4 anP. W 0 . 2  C l a i m s :  I '  , 

S e v e r a l  c l u s t e r e d  a n o m a l i e s  o c c u r  i n  t h e  w e s t e r n m o s t ,  p o r t i o n  
o f . t h e  c l a i m  b l o c k  i n  r o c k s  o f  t h e  M y r a ' F m .  A p p a r e n t  
s o d i c  d e p l e t i o n  i s  a c c o m p a n i e d  b y  r e l a t i v e  b a r i u m  e n r i c h -  
m e n t  b u t  g e n e r a l l y  n o t  i n  t h e  same s a m p l e .  C l o s e r  
e x a m i n a t i o n  o f  f i . e I d  s a m p l i n g  n o t e s  ' i ' n d ' i c a t e s  t h a t  t h e  
b a r i u m  e n r i c h m e n t  o c c u r s  i n  a c i d i c  u n i t s  - g e n e r a l l y  
c h e r t y  t u f f s .  S t r o n g  s o d i u m  d e p l e t e d  a n o m a l i e s  a r e  
m o s t l y  d u e  t o  p u r e  c h e r t  s a m p l e s  w i t h  + 7 5 - 8 0 %  S i 0 2 .  
A s s o c i a t i o n  o f  b a s e  m e t a l  e n r i c h m e n t  i s  g e n e r a l l y  p o o r  o r  

. .  
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a b s e n t .  F u r t h e r  s e l e c t e d  f o l l o w u p  p r o s p e c t i n g  s h o u l d  b e  
, c a r r i e d  o u t  i n  t h e  v i c i n t t y ' o f  t h e s e  " a n o m a l i e s "  t o  
d o u b l e c h e c k  f o r  s u l p h i d e s  o r  o v e r t  s i g n s  o f  m i n e ' r a l i z a t i o n ' . .  

3 .  Cameron R l v e r  Area b wo.1 C l a i m s  : W e a k l y  e l e v a t e d  
z i n c  l e v e l s  o c c u r  i n  m a f i c  b r e c c i a s  a n d  b a s a l t s  o f  t h e  
K a r m u t s e n  Fm.  o n  t h e  W O . l  c l a i m .  A s e c o n d  z o n e  o f  e l e v a t e d  

M i n  c l a i m - .  No o b v i o ' u s  a l t e r a t i o n  w a s  d e t e c t e d  d u r i n g  
, . .  p o t a s s i u m  O C C L I , ~ ~  i n  s e v e r a l  s a m p l ' e s  o n  t h e  n 0 r ' t . h  e d g e  o f  t h e  ' . 

. . .  
" ,  ' ,  m a p p i n g  ' a n d  p r o s p e c t ' i  n g  o n  t h e  g'-r i4,d c o v e r a g e ' . .  . .  

I /  

" . I ,  

I : , .  
. I  

, , # '  

( .  . ' . . .  
, , . . .  , ' . 'u D r i l l i u  . .. 

. , ., 

I .  , _ .  . . .. . .  

V i l l a l t a  & m a t i t e  L & S h o w i n g :  
, .  . ,  

, I  

T h e  s h o w i n g  w a s  d i s c o v e r e d  b y  E .  S p e c o g n a  i n  197 '6  ' f r o m " e ' x p o s u r e  o f  
,. ,.... hema ' t . i  t e '  o n ,  a l o g g i n g  r o a d .  He s a m p l e d  s u r f a c e  . o u t c r o p s  a n d  

o b t a ' i n e d  v a l ' u e s  r a n g i n g  u p  t o  + 1  o z l t o n  A u .  S u b s e q u e n t l y  S p e c o g n a  
d r i l l e d  6 h o l e s  i n  1 9 8 0  a n d  a f u r t h e r  1 5  h o l e s  i n  1 9 8 1 .  G .  B e l I k ,  a 
' c o n s u l t a n t ,  r e p o r t e d  o n  t h e  1 9 8 0  d r i l l i n g  a n d  8 o f  t h e  1 9 8 1  h o l e s .  He 
a l s o  c a r r i e d  o u t  g e o l o g i c  m a p p i n g  a t  1 : 5 0 0  s c a l e  i n  t h e . d r i ' l I i n g  a r e a .  
A s a r c o  o p t i o n e d  t h e  p r o p e r t y  i n  1 9 8 2  a n d  c o n d u c t e d  s u " r f a c e  s o i l  

c a r r i e d  o u t  ' a n d ,  t h e  p r o p e r t y  w a s  l a t e r  r e t u r n e d  t o  S p e c o g n a .  L i t t l e  
f u r t h e r  w o r k  w a s  a t t e m p t e d  u n t i l  t h e  p r e s e n t  p r o g r a m m e .  

, .  
, . .  

,. s a m p l i n g  o v e r  t h e  V i l l a l t a  c l a i m s .  P l a n n e d  d r i l l i n g  w a s  n e v e r  

. ,  

F i g u ' r e , 2 2  shows ,  t h e  s u m m a r i z e d  l o c a l  g e o l o g y ,  a n d  c o m p ' i ' i , e d  
g e o c h e m i s t r y  a f t e r  A s a r c o  ( 1 9 8 2 ) .  T h e  h e m a t i t e - A u  o u t c r o p  a r , e a  i s  
s h o w n  i n  : t h e  c e n t r e  o f  c o i n c i d e n t  P b ,  Zn  a n d  A s  a n o m a l i e s .  , A ,  l i n e a r  '"@' - . A s  anoma1.y  t r e n d s  NNE t o w a r d s  t h e  T e r . t i . a r y  i n t r u s i v e  w . i t h  l o , c a l  , .  s u b -  
c o i n c i d e n t  Pb  a n d  Z n  h i g h s .  , 

. .  
, .  , .  

I; .,I 

, , .  

, . . I  , . , .  
, . .,: 

.' . 
. . .  

T h e  1 9 8 4  d r i l l  h o l e s  a r e  s h o w n  o n  F i g u r e  22 , .  H o l e s  8 4 - V - 2 2  a n d  
2 3  w e r e  l a i d  o u t  t o  t e s t  f o r  a n o r t h w a r d  p r o j e c t i o n  o f  t h e  z o n e  b a s e d  

c l a i m  o f  t h e  W a t e r f a l l  G r o u p  M i n e r a l  C l a i m s .  A t o t a l  o f  4 6 8 . 9  m e t e r s  
w e r e  d r i l ' l e d  i n , t h e s e  h o l e s .  DDH - 8 4 - V - 2 4  a n d  2 5 , w e r e  l o c a t e d  t o  t e s t  
t h e  c e n t e r  o f  t h e  h e m a t i t e  z o n e  f o r  g r a d e  c o n t i n u i t y  a n d  s t r u c t u r e .  A 
t o t a l  o f  1 9 7 . 2  m e t e r s  w e r e  d r i l l e d  i n  t h e s e  h o l e s  o n  t h e  V i l l a l t a  D 
c l a i m  o f  t h e , T a n g l e  G r o u p  M i n e r a l  C l a i m s .  

. .  o n  t h e  a r s e n i c  ' a n o m a l y .  T .hese . h o l e s  a r e  l o c a t e d . . . o . n  t h e ,  V i  I l a 1  t a  A 

M i n e r a l i z a t i o n :  

I An e s s e n t i a l l y  u p r i g h t  s e q u e n c e  o f  f o l d e d  S i c k e r  G r o u p  r o c k s  
' a r e  c a p p e d  u n c o n f o r m a b l y  b y  C r e t a c e o u s  a g e  N a n a i m o  G r o u p  
s e d i m e n t s .  T h e  S i c k e r  G r o u p  r o c k s  c o n s i s t  o f  a l o w e r  s e r i e s  o f  
M y r a  Fm. . t u f f s  i n  t h e  s o u t h ,  o v e r l a i n  b y  B u t t l e  L a k e  Fm.  m a s s i v e  
c r i n o i ' d a l  l i m e s t o n e s  w i t h  l o c a l  c h e r t y  a n d  t u f f a c e o u s  i n t e r b e d s .  
S u r f a c e  e x p o s u r e s  o f  p o d d y  a n d  b a n d e d  s e m i - m a s s i v e  , t o  m a s s i v e  ' 
p y r r h o t i t e  a n d  s p y r i t e  w i t h  m i n o r  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  
o c c u r  w i t h i n  b o t h  t u f f a c e o u s  i n t e r b e d s  a n d  m a s s i v e  l i m e s t o n e .  T h e  
h e m a t i t e  z o n e  o u t c r o p s  n e a r  t h e  a p p a r e n t  u n c o n f o r m a b l e  i n t e r f a c e  
o f ' t h e  B u t t l e  L a k e  l i m e s t o n e  w i t h  t h e  c a p p i n g  N a n a i m o  G r o u p  
c o n g l o m e r a t e s  a n d  m u d s t o n e s  a n d  w a s  o r i g i n a l l y  t h o u g h t  t o  
r e p r e s e n t  a r e g g o l i t h .  D e t a i l e d  m a p p i n g  s h o w s  t h e , S i c k e r  r o c k s  
t o  b e  t i g h t l y  f o l d e d  a l o n g  a x i a l  t r e n d s  o f  1 3 5  d e g r e e s  w i t ' h  a 2 0  ' 
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d e g r e e  p l u n g e  t o  t h e  NW. A s e c o n d  f o l d i n g  p h a s e  t r e n d i n g  d u e  
n o r t h  m a y  b e  i n d i c a t e d  b y  t h e  s u r f a c e  o u t c r o p  p a t t e r n .  

R e f e r r i n g  to t h e  s e c t i o n  o f  F i g u r e  2 3  i t  i s  e v i d e n t  t h a t  t h e  
h e m a t i t e  z o n e  i s  s e m i - c o n t i n u o u s  o v e r  l i m i t e d  d i s t a n c e s  a n d  
a p p e a r s  t o  o c c u r  a s  a s t r a t i f o r m  h o r i z o n ,  u s u a l l y  n e a r  t h e  t o p  o f  
t h e  l i m e s t o n e  b u t  l o c a l l y  e n c l o s e d  w i t h i n  v o l c a n i c  t u f f s  a n d  
w a c k e .  

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

G o l d  c o n t e n t  m a y  b e  l o c a l l y  e n h a n c e d  i n  t h e  h e m a t i t e  
r e l a t i v e  to t h e  s u l p h i d e s  b u t  i s  c e r t a i n l y  e r r a t i c  i n  
d i s t r i b u t i o n .  T h i s  i s  e v i d e n t  f r o m  t h e  a s s a y  r e s u l t s  o f  t h e  
c l o s e l y  s p a c e d  h o l e s  o n  t h e  s e c t i o n  o f  F i g u r e  2 3 .  T h e  1 9 8 4  h o l e s  
8 4 - V - 2 4  a n d  2 5  e n c o u n t e r e d  p r o b l e m s  w i t h  g o o d  v a l u e s  o b t a i ' n e d  
o v e r . , a  n a r r o w  i n t e r s e c t i o n  i n  8 4 - V - 2 4 ' a n d  n e g l i g i b l e  g o l d -  i n  t h e  
m u c h  t h i c k e r  z o n e  i n  8 4 - V - 2 5 .  

. .  

D u e  to t h e  e x h i b i t e d  f o l d i n g  i n  t h e  S i c k e r  G r o u p t , .  t h e  
f l u c t u a t i o n  i n  a s s a y e d  g r a d e s  a n d  t h e , l i k e l i h o o d  o f  d o w n  d i p  
e x t e n s i o n s  i n t o  s u l p h i d e - p h a s e  h o r i z o n s  t h e r e  i s  a r e a s o n a b l e  
p o t e n t i a l  f o r  e x t e n d i n g  t h e  k n o w n  m i n e r a l i z a t i o n  w i t h  f u r t h e r  ' 

d r i l l i n g .  U n f o r t u n a t e l y  t h e  s t e p  o u t , d r i l l i n g  o f  h o l e s  84-V. -22  
a n d  2 3  ( S e c t i o n  F - F ' ,  F i g .  3 2 1  f a i l e d  t o  i n t e r s e c t , t h e  z o n e  
t h o u g h  s e v e r a l  w e a k  g o l d  k i c k s  w e r e  o b t a i n e d  i n  S i c k e r  G r o u p  
t u f f s  a b o v e  t h e  l i m e s t o n e .  C h a s i n g  t h e  z o n e  t o  t h e  n o r t h  o r  w e s t  
w o u l d  r e q u i r e  a n  o ' r d e r e d  p r o g r a m m e  o f  s h o r t  h o l e s  e x t e n d i n g  
o u t w a r d s  f r o m  t .he  k n o w n  m i n e r a l i z a t i , , o n . ,  D o w n - d i . p  s u l p h i d e - r i c h  
h o r ' i z o n s  m a y  b e  a m e n a b l e  t o  d o w n - h o l e . " . P u l s e  EM m e t h o d s  t o  ' a i d  
d r i l l  h o l e  s i t e  s e l e c t i o n .  . .  

" . , .  

8. CONCLUSIONS AND RECOMMENDATIONS: 

P r o p e r t y  w i d e  e x p l o r a t i o n  e f f o r t s  o n  t h e  c l a i m s  w e r e  l a r g e l y  
d i s s a p p o i n t i n g  w i t h  f e w  c o n c r e t e  a n o m a l i e s  n o t  e x p l a i n e d  b y  n o r m a l  
v a r i a t i o n  i n  b a c k g r o u n d  m e t a l  c o n t e n t s  o f  o b s e r v e d  g e o l o g y .  T h e  f a c t  
t h a t  s i l t  g e o c h e m i s t r y  d e t e c t e d  t h e  k n o w n  ' ' T o r c h y "  C u - A g  s h o w i n g  a n d  
s e v e r a l  o t h e r  m i n o r  a n o m a l i e s  s u p p o r t e d  b y  r o c k  g e o c h e m i c a l  w o r k  g i v e s  
c o n f i d e n c e  t h a t  a n y  n e a r  s u r f a c e  m i n e r a l i z a t i o n  o f  s i g n i f i c a n c e  w a s  
n o t  o v e r - l o o k e d .  

S o i l  g r i d  g e o c h e m i s t r y  o n  S i c k e r  g r o u p  r o c k s  d i d  n o t  r e v e a l  a n y  
s t r o n g  g e o c h e m i c a l  t a r g e t s .  M o s t  a n o m a l i e s  a r e  w e a k  a n d  r a r e l y  h a v e  
c o i n c i d e n t  m e t a l  v a l u e s .  One e x c e p t i o n  o c c u r s  o n  t h e  NW a r e a . o f  t h e  
g r i d  w i t h " s u b - c o i n c i d e n t  I e , a d  a n d  z i n c ,  a n e a r b y  VLF  c o n d u c t o r  a n d  
some s u p p o r t  f r o m  b a r i u m  e n r i c h m e n t  i n  I i t h o g e o c h e m i c a l  s a m p l e s :  
F o l l o w  u p  w o r k  s h o u l d  c o n s i s t  o f  i n i t i a l  p r o s p e c t i n g ,  f o l I o w 8 . d  b y  m o r e  
d e t a i l ' e d  s o i l  s a m p l i n g  t o  d e f i n e  t h e  s o u r c e .  I f " w a r r ' a n t e d ,  s u b s e q u e n t  
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t a r g e t s  c o u l d  b e  t r e n c h e d  o r  p r o b e d  w i t h  s h o r t  " W i n k i e "  o r  e q u i v a l e n t  
d r i l l  h o l e s .  

F o l l o w  u p  r e s a m p l i n g  o f  m o s t  g o l d  h i g h s  y i e l d e d  d i s s a p p ' o i n t j n g  
r e s u l t s  a n d , , p r o s p e c t i n g  f a i l e d  t o '  l o c a t e  a n y  v i s i b l e  m i n e r a ' l . i z . e d  
s o u r c e  o r ,  s t r u c t u r a l  c o n t r o l s .  . ,  

' T h e  C a m e r o n  R i v e r  g r i d  w o r k  e f , f e c t i v e I y  l o c a t e d  t h e  s o ' u r ' c e  o f  t h e  
D i g h e m  EM c o n d u c t o r  - t h e  f A u l t  c o n t a c t  b e . t w e e n  K a r m u t s e n  b a s a l t s  a n d  
N a n a i m o  G r o u p  A r g i l l i t e s .  M i n o r  s o i l  a n o m a l i e s  i n  t h e  K a r m u t s e n  F m . , d o  
n o t  a p p e a r  to w a r r a n t  f . u r t h e r . w o r k  o t h e r  t h a n  r e s a m p l i n g  , o f  g o l d  h i g h s  
i n  t h e  NW p o r t i o n : . : o f  t h e  g r i d .  

, ,  

S e v e r a l  . l i t h o g e o c h e m i c a l  t a r g e t s  r e q u i r e d  f u r t h e r  e x a m i n a t i o n .  
T h e  a n o m a l o u s  c r e e k , d r a , i n a g e  o n . c l a i m  W 0 . 6 .  w a s  s u p p o r t e d  b y  w e a k  g o l d  
. v a l u e s  . i n  r o c k  c h i p  I C P  s a m p l i n g .  A m o r e  d e t a i l e d  e x a m i n a t i o n  o f  t h e s e  
d r a i n a g e s  i s ' w a r r a n t e d  w i t h  f ' u r t h e r  r o c k  " . c h i p  s a m p l  i n . g  t o ' .  l o c a t e '  t h e  
s o u r c e , .  O t h e r  g o l d / c o p p e r  a n o m a l i e s  w i t h i n  t h e  " J u r a s s i c  i n t r u s i v e s  o n  
t h e  S o ' u t h .  s h o u l d  b e  r e c h e c k e d .  T h e  p r o b a b ' l e  s o u r c e s  a r e .  n a , r r d w ' s h e a r s  
w i t h '  I , o c a l  s u l p h i d e  c o n c e n t r a t i o n s  k n o w n  t o  e x i s t  e l s e w h e r e ' o n  t h e  
c l ' a i m , ~ .  S i m , i l a r I y  t h e  P b - Z n  a n o m a l i e s  o n  t h e  W o l f r a m  3 a n d , S u r p r i s e  
c l a i m s  d e s e r v e  f u r t h e r  f o l l o w - u p  p r o s p e c t ' i n g .  

, . . .  

O th 'e , r  t h a n  t h e  l o w - o r d e r  f o l l o w - u p  t a r g e t s  l i s t e d  a b o v e . . t h e ' , 1 9 8 4 . .  

. .  

. .  
f i e l ' d  p r o g r a m m e  s u c c e e d e d  o n l y  i n  e l i m i n a t i n g  m o s t  o f  t h e  p i o p e r t y  
f r o m  f u r t h e r  s e r i o . u s  c o n s i d e r a t i o n .  T h e  " T o r c h y "  C U - A g  s h o w i n g  w a s  

' s h o w n  to h a v e  v e r y  l i m i t e d  e x t e n t  a n d  h a s  b e e n  d i s c o u n t e d .  T h e  b e s t  
m i n e r a l i z e d  t ' a r g e t  o'n. t h e  p r o p e r t y  r e m a i n ' s  t h e  V i l l a l t a  h e m a t i t e - A u  
s h o w i n g .  T h e  z o n e  i s  o p e n  t o  t h e  n o r t h  a n d  m a y  r e - o c ' , c u r  t o  t h e  w e s t  
b y  f o l d , r e p e t i t i o n .  S e v e r a l  h o l e s  c o u l d  b e  e a s i l y  l o c a t e d  t o  t e s t  
t h e s e  p o s s i b i l i t i e s  a n d  p r o b e  f o r  n o r t h w a r d  c o n t i n u i t y .  

@'. 
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STATEMENT OF EXPENDITURES 

A S S A Y S :  C O S T  PER CLAIM GROUP 
TANGLE WATERFALL 

1. Grid s o i l  qeochemis t r y :  
CDN Labs, D e l t a  Assayed f o r  Cu,Pb,Zn,Ag,Au 
Nanaimo Lakes G r i d  1196 samples 
Cameron R i v e r  G r i d  545 It  

T o t a l  1741 II @ 59.00 - $15,669.00 

2 .  Stream sediment  qeochemis t r y :  
CDN Labs, D e l t a  Assayed f o r  Cu,Pb,Zn,Ag,Au 
Reconnaissance samp l ing  179 samples @ 29.00 9531.00 51,080.00 
F o l l o w - u p  samp l ing  289 II II $1,,935. 00 $666.00 

3. L i  t hoqeochemis t r y :  
Min-En Labs, N. Vancouver 26 
I C P  samples 192 @ $17.00 

Te r ramin  Research Labs, C a l g a  
4 m a j o r  o x i d e s ,  4 t r a c e  eleme 
202 samples @ 814.95 

e lement  I C P  
$2,703.00 $561.00 

r Y  
n t s  

21,390.00 81,629.00 

4. D r i l l c o r e  Assays: 
CDN Labs, D e l t a  F i r e  assay Au 
231 samples @ 98.40 5201.60 $1,654. 80 

5. Bus f r e i q h t f s h i p p i n q  cha rqes :  $116.90 $367.90 

D I R E C T  DRILLING CHRRGES: 

Longyear  Canada 666 me t res .  
I n v o i c e d  c o s t s  i n c l u s i v e  o f  mob, demob, se t -up  and 
I n t e r h o l e  moves, c a s i n g ,  c o r e  boxes amd camp 
equ i  pmen t r e n t  a1 s. 
T o t a l  c o s t s  $52,667.86 o r  679.07 fmet re .  

$15,593.46 - DDH 84-V-24,25: ,197.21 me t res  

DDH 84-V-22,23: 468.78 m e t r e s  - $37,074.40 

SURVEY E W I P M E N T  RENTALS: 

1. Sperry-Sun s i n g l e  s h o t  b o r e h o l e  s u r v e y  t o o l .  
F i v e  weeks $1,669.-31 p r o  r a t a  

2 .  Geonics  VLF-EM 16 u n i t s  ( 2 )  

$494.24 $1,175.07 

- $881 a 50 

21 



TITLE 

Project 
Geologist 
I TEC 1 

UORK ACTIVITY DAYS AT TASK SRATEIDAY DAYS PER CLAIM GP. COST PER C L A M  GP. 

Selection of contractors, Hay 14-17,22,23, $200.00 6 6 $1,200.00 $1,200.00 
field prograrre preparation; 28-31 
acquiring field supplies and Jun 4,5 
topo base raps, hiring creus. 

Prograire supervision and Jun 19,20,23,24,28, $200 00 14 13 '$2,800.00 $2,600.00 

TANGLE UTRFALL TANGLE WTRFALL 

1 

direction Coordination of 29, Jul 4,9,11, 
uorkcreus. Logistic5. 12,18-21,27-29 
Interpretation Aug 9,10,12, Sep 7, 

. 19,20,24-26,30 - -  
_. ~ 

Data collation and review. Oct 9-11,18,19,23, $200.00 11 12 $2,200.00 S2,400.00 
Interpretation, rap and 
report preparation. Jan 7-10,22-25,28 

Prepare raps, field supplies. Jun 1,4-8,11 $130 00 3.5 3.5 $455.00 , $455.00 

NOV 12-16 , 22,23,29, 

: Geologist . . 
' . . . . .  

IParty chief), ttobiliration. Camp setup. 
IDRI 

,'Prograrre supervision and 

. .  

direction. Coordination of 
uorkcreus. Logistics. 

, .  . , .. Interpretation. 
. ?  . ,. 

,. , Geological napping and 
. .  

. ,  . .  , I  

, .  . . .  
. .  . '. , sampling. Field drafting. 

, .  . .  . .  
'. ,. . , .. , . "1 . . 

Drill site selection. 
Silt anomaly follou-up, 
prospecting and napping. 

., . , , . A ,  

' ! . , s i '  Soil grid mapping and 
.. . , prospecting'. ' ' 

I O .  

' , . , . ' .  , ,  /.; , .  . .  . .  .. .. , , . .  _ . .  ... 

.,, . ,  , 
, ' ,  , , 

~ . / '  ,, ' ;.J .. 
. I .  . * A .  

* I  

Drilling rob and support, 
supervision and logistics. 
Interpretation. 

Data collation and revieu. 
Interpretation, rap and 

11 report preparation 

Jul 6,9,30,31 $130.00 
Aug 20,27,29-31 

Jun 12-25,27,28,30 $130 .OO 
Jul 1-4 , 7,8 , 10-16 , 

20,22,23,29 
Aug 1-3,7-14,16,17 
Sep 4,6-15,17-25, 

Oct 1-5 

Jun 26,29 1130 00 
Jul 5,17,18,21,22,25 
Sep 1, Oct 6 

27-30 

I )  

Oct 10-12,15-23, $130.00 
26,29-31 

. : . ,  

Jr. Geologist Prepare raps, field supplies. Jun 4-8,11 $85 .00  

ITH) Mobilization. Carp 'setup. 

4.5 $585.00 (585.00 
2 .  

4.5 

32 44 C4,160.00 15,720.00 

3 7 1  

8 8 $1,040.'00 11,040 00 

3 3 1255.00 $255.00 

Geological rapping and 
' sarpling. Field drafting. 

, :' Silt'anoraly follou-up, 
. .  prospecting and rapping. 

. . t . .  . .  . .  . 
I /  . .. , 

. .  
' . .  

, I , /  

, . I .  

. . 4 Drillcore' logging and 
. . .  . : ' suiveys. Core, sarpling. 

Log and section drafts. . .  
Data collation and review'. 

Jun 12-25,27-30 $85.00 30 39 $2,550.00 $3,315.00 
Jul 1-4,6-18 
Aug 11 - 16 , 18 I 21 -27 
Sep 5-8;11-15,17-21 

Oct 1-3 
25,28 , 30 

$1 , 700.00 
4 a' 

Juri 26, Jul 5,20-31 $ 8 5 . 0 0 '  . I  10 . 20 
j ,; " , 
" I Aug 1-4,6-10,20 . .  ., . .  

' . I  , 
. .  , . .  Sep 1,2,4,5,9, Oct 4 

Oct 6-15 $85.00 , 5 5 ' $425100 ' (425.00 

. .  , a  

' . .  
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) .  

~ R A T E ~ D A Y  DAYS PER cum GP.:. 
TANGLE WTRFALL ,'. ..,, 

8 .  

. . .  . .  

~100,:Oo 3 6 ; $300 .00  :, $600.00,' 

TITLE K ACTIVITY DAYS AT TASK 

Interpretation, eap and 
ort preparation. 

Geologist Geological rapping and Sep 22-30 
(5Ll saipling. Field drafting. 

Silt anoraly follow-up, 
prospecting and mapping. 
Soil grid rapping and 

_ _ -  
Aug 21,22 

prospecting and sapping. 5ep 24-29 
Soil grid rapping and 
prospecting. 

plies. Jun 5-8,ll 
biliration. Camp setup. 

ng Jun 12,20,27,28, 

1 

" . I  

$55.00 2.5 

" . I  

$55.00 2.5 2 . 5  
> .  

$55.00 4 $220.00 10.00 

Silt geochea sampling; 
reconn and follow-up 
Saiple prep and shipping. 
Field plotting. 

Jun 13-15,17-19, 
21-25,29,30 

Jul  1-5,7,8,14,15, 
27 I 31 

Aug 1,7,15,16,18 
: 20,21-23, 5ep 4 

$55 .00  15 19 $825.00 $1,045.00 

* Grid soil geochem sarpling. 
Sample prep and shipping. 

$! 

Field plotting. 

Grid ULF-En surveys 
Data reduction and plotting. 

$55.00 32 5 O : O O  $1,760.00 Jul 6,9-12,16-21, 

Aug 8-14,24-26,30 
5ep 3,13,17,19 

23,24,26-28,30 

1 

b .  . . a  .. . . . 

$55.00 $1 ,815.00 

, .  , 

Aug 27-31 
5ep 1,2,5-12,14-16, 

Dct 1-8 
18,20,22,26-30 ' ,  

$55 00 4 so .  00 $220.00 Drillcore recovery and RBD. Jun 26,Jul 22,251~29 

155 .00  2 2 $110.00 $110.00 - 
d 

Geotech 22 
ICE) nobiiization. Carp setup. 

Prepare ~ a p s ,  field supplies. Jun 6-8,11 

Jun 12,20,27,28 $55.00 ' 

Jul 3, Sep 16 
5 1 $275.00 $ 5 5 . 0 0  LifhogeochemlICP sampling 

Silt geocher saapling; 
reconn and follou-up 
Sample prep and 'shipping. 
Field plotting 

19 13 $1,045.00 (715.00 Jun 13-15,17-19, $ 5 5 . 0 0  

Jul 1,2,4-8,14,15 

Aug 15,16,18,20 
5ep 4,8,25 

21-25,29,30 

21-23 

42 10.00 $2,310.00 Grid 5011 geocher sarpling 
Sarple prep and shipping. 

Jul 9-13,16 I 17 , 19-24 $55.00 
26,29 
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. .  , . '  

TITLE DAY5 AT TASK 

hug 8-14,24-29 
* .  

, .. 
I .  Sep 9-15,17-22,24 

. 1  

, .  Drii,lcore recovery and RGD. Jul 25,30,31 
' , Core storage, sampling. . Aug 1,2,4,7 

. .  t . .  ., . , . ,  

- . .  
5ep 5-7 

5ep b ,7 I 22,25 , 29 

.. 2 .  
f . , ; 
. .  

, .  
. I  : . 
, 5- ' . .  

Drillcore recovery and RQD. Sep 8,9,15,26-28 

Geotech. #4 LlthogeochealICP sampling 5rp 16,22 . .  . 
.I I 

. l K K i  , .  . . ,  
. . I  

, s .  

Silt geochem sampling; Sep b,7 
, .  reconn and follou-up . .\: 

. .  
. .  . .  

. .l, 

SRATEIDAY DAYS PER CLAI 
' TANGLE WTkFA 

3 .  ; ' $275.00' , 1275':'OO 
I .  

$55: 00 5 
, . . .  

. .  . 
. . '  

I /  I .  

555.00 5 ' " $275.00 $0.  00 ', 

, .  . , .  

1 ,  

, .  

$55 00 4 $0.00 $220.00 

$ 5 5 . 0 0  2 4 $110.00 $220.00 

$55 .00  1 1 $55 .00  $55.00 

$55.00 2 $110.00 $0.00 

. .  . . , .  , . : . .  
I ,  Sample prep and shipping. 
.' Field plotting. 1 .  

' .  Grid soil geochem sampling. A u g  27-31 $55.00 

> .  , ,  

Sample prep and shipping. . 5ep 1-5,8-15,17, 1 . , .  . .  . 

Field plotting. 19-21 I 24 

Gri'd ULF-EN surveys. 5ep 25 $55 .00  
. . '  . .  , . . . .  

. , . .  

Geotech. #5 Silt gemhem sampling; 
IPF, JP I reconn and follou-up. 

Grid soil geochea sampling. 
Sample prep and shipping. 

Grid VLF-EH surveys. 

hug 15,lb $55.00 2 $110.00 $0 .  00 

Aug 14,21,23,28-30 $55.00 b SO. 00 $330.00 

Au g  22,24,27 $55 .00  3 $0.00 Slb5.00 

$20 I 842.50 $33 , 432.50 

2 4  



TRAVEL/EOARD/LODGING/CAMP EXPENSES: 

House rental, Nanaimo Jun 1-Oct 31 
Furniture rentals 
Camp equip. rentals 
Food and sundries 
Consumible camp supplies I' 

B.C. Hydro 
Travel expenses on project (meals) 
Communications: 

I1 

It 

11 

11 

1 )  E.C. Tel house/truck mobile 
2 )  Mobile radio rentals 

(portables and truck mobile) 
Travel expenses to/ft-om project 
(includes mob/demob, ferries, hotels) 
Transportation: 

1 )  Fuel 
2) Vehicle rentals 

( 14.5 vehi cl e-months) 
Map reproductions/drafting 
Field Suppl i es: 

1)General and geological 
2 )  Geochemical 
3) Dri 1 1  i ng 

Preparatory Survey: 
McElhenney Surveys Photogrammetric 
1:lOOOO T o p 0  base map 

SUBTOTAL 
(apportioned on pro rata basis 
as derived from distribution of 
direct field and wage c o s t s  per 
claim group) 

TOTAL EXPENDITURES: $ 1 8 8 , 5 5 8 . 9 9  by 

COST PER CLAIM GROUP 
TANGLE WATERFALL 

$2,130.00 
$817.99 
$539.40 

86,107.34 
3693.15 
6351 28 
$245.64 

$705.05 
$1,410.40 

$1,535.72 

85,071.56 
$18,658.74 

$992.04 

35,132.76 
$2,300.73 

3988.32 

$4,880.00 

$50,560.12 $16,638.70 933,921.42 

claim group..'$60.446.40 3128,112.59 



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 

Chief Gold Commissioner 
Min i s t ry  of  Energy, Mines 
and Petroleum Resources 
Par l iament  Bui ld ings  
V ic to r i a ,  B.C. 
V8V 1x4 

STATEMENT OF QUALIFICATIONS 

Dear S i r :  

This  i s  t o  s t a t e  t h a t  I have ob ta ined  a BSc (Hons) 
1975  i n  Geology from C a r l e t o n  Un ive r s i ty ,  O t t a w a ,  On ta r io ,  
and have worked as a g e o l o g i s t  f o r  Fa lconbr idge  Limited 
s i n c e  1 9 7 6 .  

D i t a  Runkle, p r o j e c t  s u p e r v i s o r ,  worked under my super-  
v i s i o n .  She ob ta ined  a B.A. i n  Geology from Mount Holyoke 
Col lege ,  Mass, 1 9 7 4 .  She w a s  g ran ted  an MSc i n  Geology f r o n  
t h e  U n i v e r s i t y  of B r i t i s h  Columbia i n  1980 and has  had work 
exper ience  as a g e o l o g i s t  s i n c e  1975. 

Teresa MacKenzie who logged t h e  d r i l l  c o r e  a t ,  t h e  
V i l l a l t a  showing graduated from U.B.C. i n  1983 w i t h  a B.Sc 
i n  Geology. 

Yours t r u l y ,  

FALCONBRIDGE LIMITED 

'T. E. Chandler 
Project  Geo log i s t  

TEC/gd 
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- .- I PROPERTY 091 Labour Day Lake b n q t h  244.85m HOLE No: - -  
1 Locohon V i l l a l t a  Showing Hor. Comp / V a t  Comp. Sheer  1 of 6 

Po a t  # c -@%"' In e l  8n at ion 
d - DRILL HOLE RECORD :+; .. .. t -5;: I ^ _  r 

Bearin 1 1 1 .  -er( - 
T. M;lrKPnziP 

FALCONBRIDGE L l M l T E O  I - 
- 0  , 1 3 9 . 5  I I - f C o o r d i n a t e s  On M35D2 Road 

I L 4 Above Showing I I 

O E S C R I  P T I 0  N 
... 

GRAPH IC 
I : 500 

SAMPLES ASSAYS 
- ~~~~ 

D E.PT H ( metre! INTERSECTION 
ANGLE 

Bedding ( ? )  
050 

Calcite ve in  
le ts  018+02C 
t o  c o r e  a x i s  
f r a c t u r e d  a t  
035+-45O 

B ands-0 50 
contact-050' 

ledding = 
i7.36m = 62' 
i7.70m = 57' 
i7.80m = 50° 
i l .  35m Calcii 
re i n  lets-  03 0' 

)4.50m 
1 edd ing- 0 5 5' 

)9m: Calci te  
rein 057' t o  
. o r e  a x i s  

t€C w' 
Length 

0.86 
1.0 
0 .5  
0.5 

0.5 
1.0 

From 

0 
10.06 
13.04 
57.16 
02.04 
67.33 
13.74 
22.86 
35.85 

10.06 

13.01 

57.11 

- 

.cu OA 

- 

h 

11.0 
12 .0  
12.5 
13.0 

13.5 
14.5 

Number 

6276 
6277 
6278 
62 79 

6280 
6281 

From 

10.11 
11.0 
1 2  .o 
12.5 

13.0 
13.5 

To 

10.0 
13.0 
57.1 

102.0 
167.3 
213.7 
222.8 
235.8 
244.7 

13.04 

--- 

57.!h 

L02.04 

Au 

0.05 
0.05 
0.05 
0.05 

0.05 
0.05 

35 
c 

5c 
8E 
5; 
71 
6: 
65 
4 ;  
7c 

5c 

8E 

52 

:or 

( 

LO( 
9! 
8! 
91 
9: 
9! 
81 

9; 

LO( 

.. 

95 

85 

CASING 
NANAIMO FINE SEDIMENTS 
INTRUSIVE - FELDSPAR PORPHYRY 
NANAIMO ARGILLITE 
NANAIMO CONGLOMERATE 
SICKER VOLCANI CLASTICS 
SICKER TUFFS AND SILICIFIED LIMESTONE BRECCIA 
SILICIFIED LIMESTONE BRECCIA AND RARE TUFF ZONES 
CRYSTALLINE LIMES TONE 

Dark grey t o  b lack ,  f.g.-m.g. sandstone w i t h  occ.  m.g. c las ts ;  sub-rounded 
t o  sub-angular,  w h i t e  t o  dk. grey ,  range 0.5-6.Omm. 
poor ly  d e f i n e d  bedding. Matr ix  i s  f .g., l i g h t  t o  dark  grey and m o t t l e d .  
Unit  i s  moderately f r a c t u r e d  w. rare c a l c i t e  v e i n l e t s .  Shear  (15cm. wide) 
a t  12.2~1. 
p e r v a s i v e  h e m a t i t e  w i t h i n  1-2cm. of con tac t .  Hematite o c c u r s  i n  veins up 
t o  7-8 cm. from c o n t a c t ,  p r i m a r i l y  as deep r ed  r a d i a t i n g  b l a d e s  b u t  a l s o  
as metall ic s p e c u l a r i t e .  C h l o r i t e  occurs as s e l v a g e  t o  hem. v e i n s  i n  the 
i n t r u s i v e .  No su lphides .  
I n t r u s i v e  FeldsDar Porphvrv: Light  grey, massive w i t h  w h i t e  (K?) f e l d s p a r  
phenocrysts ,  0.5-5.Omm. Fe ldspars  a r e  i r r e g .  i n  shape,  poss.  resorbed .  
C h l o r i t e  ( a f t .  amphib.?) occurs  i n  t h e  groundmass t o  10%. Phenocrys ts  
compose from 5-25% of rock. Rare p a r t i a l l y  absorbed x e n o l i t h s  are f . g .  
dark  grey and c h l o r i t i c .  Unit  is s l i g h t l y  f r a c t u r e d  w i t h  occ.  c a l c i t e  
v e i n l e t s .  
57.10-57.16: Lower c o n t a c t  w i t h  sediments is s h a r p  w i t h  a narrow 3cm s e c t i o n  

(NQ CORE TO 24.38) 

Clasts o r i e n t e d  / /  

Lower contac t  w i t h  i n t r u s i v e  i s  very  i r r e g u l a r  and marked by 

of "banding" i n  t h e  i n t r u s i v e .  The c o n t a c t  i t s e l f  is  marked 
by a 6cm b r e c c i a  of d a r k  a r g i l l i t e  enclosed i n  the i n t r u s i v e .  

Nanaimo A r v i l l i t e s :  Mostly grelr t o  black mfg-f .g. s o f t  a r p i l l i t e ,  Lesser 
narrow i n t e r b e d s  of sandstones. g r a v e l s  and conglomerates I V a r i a t i o n s  as 
fo l lows  : 
57.16-63.35: Light t o  dark  g rey ,  i r r e g u l a r l y  bedded s o f t  a r g i l l i t e  b e a r i n g  

rare t o  occ. f e l d s p a r  and/or  amphib. clasts ( range:  0.5-7.Om). 
Grain s i z e  i n  a r g i l l i t e  v a r i e s  considera- w i t h  l e n s y  zones of  
c o a r s e r  material and c o r r e l a t i n g  l i g h t e r  c o l o u r  v a r i a t i o n .  
61.50111: C a l c i t e - f i l l e d  b r e c c i a t e d  f r a c t u r e  zone. 

63.35-63.69: Gravel Bed: f .g.-m.g., l i g h t  grey s i l t y  matrix t o  mixed c las t s  
(rounded t o  angular)  up t o  7mm. Clasts range from f .g .  t u f f  t o  
a r g i l l i t e  t o  c h l o r i t i c  vo lcanics  and q u a r t z  pebbles .  

63.69-64.50: A r g i l l i t e ,  v a r i a b l y  l i g h t  t o  med. g rey ,  i r r e g u l a r  - f l a s e r  
bedding. 

64.50-65.10: Conglomerate: Coarse,  polymict ic .  Clasts as 63.35-63.69 i n  
composi t ionand compose from 33 t o  80% o f  u n i t .  
t o  2.5 cm.  

65.10-65.70: A r g i l l i t e :  A s  previous.  
65.70-67.81: Mixed f .g. t o  c.g.  sequence f r o m s r g i l l i t e  t o m t o  cnn- 

glomerate  beds w i t h  clasts up t o  3.5cm. Very i r r e g u l a r  bedding 
67 .El-69.18: Light  grey sands tone  w i t h  mixed f .  g. s i l t y  l a y e r  and t h i n  seams 

of a r g i l l i t e .  
68.75-69.18: Frac ture /shear  zone. Trace v . f . g .  dissem. Py. 

Clast s i z e  up 



I n c l i n a t i o n  mgrlna I PROPERTY DRILL HOLE RECORD ; u l f i r  1 1 Locot1on 

\ - -  - b o q t  h H O L E  NO: Po Q t #  

Hor. Comg I V t r !  COmp. S h e e t  2 ot 6 
t : 1 E l e v a t i o n  I B ea rin Q I L o a m  bv 

FALCONBRIDGE L IM IT E 0 I I 
I I 1 Coord i n o t e s  
I L 4 I 

D E S C R l  P T  I O  N 

I C o r  t s i  
M E R  SECTION 

ANGLE 

e / Rc 
GRAPH IC 

I : 500 
SAMPLES 

~ 

1E.PTH (metres K C W "  
Number From -- Le nqt h. . h From - 

02.04 

To --_ 

167.33 

Au 

I 

i9.18-71.40: Dark grey t o  b l ack ,  v.f.g.-f .g .  a rg i l l i t e  as previous .  
'1.40-72.51: Conglomerate as previous .  Clast s i z e  t o  4.0cm, 10-65% of u n i t  

72.25: I r r e g .  v e i n l e t s  of c a l c i t e  w i th  minor py. 
72.51-73.53: A r g i l l i t e  as p rev .  
73.53-74.07: Conglomerate: 80% c l a s t s  t o  1.5cm 
74.07-75.50: A r g i l l i t e  + minor sands tone 
75.50-77.15: Conglom; 60% c l a s t s  av. 2.0cm 
77 .15-77 .89: -Argi l l i t e :  

77.89-79.00: Conglom: 80% clasts up t o  6.0cm 
79.00-80.0m: Mixed bedded a r g i l l i t e  and conglomeretes. Clasts t o  1.5cm 

79.55-79.71: Calcite veining 
80.0 -E!1.75: Connlomerate, f i n i n g  upwards. 80-85% c l a s t s  t o  3.0 cm. Minor 

t h i n  seams of a r g i l l i t e  occur a t  80.20m and 80.60m 
80.80-81'. 08m: Shear zone 

81.8m 3.0cm c a l c i t e  ve in  

1% f g  green-grey c l a s t s  t o  l.0cm i n c r e a s i n g  t o  
15% w i t h  depth 

81.75-82.47: A r g i l l i t e ,  broken and f r a c t u r e d .  

82.47-82.95: Conplomerare: 50% c las t s  average 3.0cm, range 1.0-6.0cm 
82.95-83.59: A r g i l l i t e :  
83.59-83.82: C g l m :  75% clasts t o  2.5m 
83.82-84.23: - A r g i l l i t e :  ' wi th  t h i n  interbedded s i l t  and sands tones .  

84.23-84.51: C p l m :  85% clasts  t o  2.0cm. Grades t o  fo l lowing :  
84.51-86.70: A r g i l l :  rare c las ts  t o  l.0cm i n c r e a s i n g  t o  10% a t  base .  

86.70-88.05: C a l m :  85% c l a s t s  up t o  7.0cm. Occ. t h i n  zones of i nc reased  
dark  f g  m a t r i x  and reduced c las ts  

88.05-91.44: A r g i l L a n d  S i l t s t o n e :  f r ac tu red  and crumbly a t  89.95 w i t h  
ca lc i te  ve in ing .  Gravel bed a t  90.45m. Up t o  15% 
clasts  t o  7.0mm o v e r a l l  

91.44-92.07: C g l m :  75% clasts up t o  1.5cm 
92.07-93.15: A r g i l l i t e :  p l u s  minor mg sands tone  and occ.  c las ts  
93.15-93.28: C n l m :  75% c l a s t s  t o  2.0cm 
93.28-94.03: A r g i l l i t e :  Highly f r a c t u r e d  from 93.50m f a  end 
94.03-95.75: Cnlm:  Mixed sequence of  coarse conglomerate t o  g r a v e l s ,  

Occ. c las t s  t o  1.5cm 

Bears inc reas ing  c l a s t s  t o  2.0cm below 83.45m 

1% 
c l a s t s  t o  4.0m 

Minor f g  Py 

sands tones  and a r g i l l i t e  a l l  bea r ing  c las ts .  Coarse 
s e c t i o n  c o n s i s t s  of 95% c l a s t s  up t o  7.0cm i n c l u d i n g  
rare i n t r u s i v e  cobbles,  sub-rounded t o  sub-angular.  

l ensy  beds of  coarser  s i l t s  and sands tones .  
95.75-102.04: ,Ara i l l i t e ;  dark  g rey ,  genera l ly  uniform b u t  w i t h  O C C .  

'9 .Om Bands 
15' ca lc i te  
re in  a t  65' 
1 edding- 35' 
5I.Om Calcit 
re in  50'-60' 
51.3m Beddin 
ioo 
31.8Om C a l -  
: i te v e i n  a t  

jg059m Bed- 
ing 50' 
33.82 40° 

34.m 70° 
a l s o  50-55' 
34.5m 56O 
5 40' 

91.2m 55O 
93.15m 60' 

95.7m 
Bedding 57' 

102.0 50' 

Nanaimo Conglomerate. Mostly coa r se  polymictic conglomerates w i t h  lesser 
become sands tone  beds,  and very minor a r g i l l i t e ,  Red h e m a t i t i c  

i n c r e a s i n g l y  common wi th  depth.  
v a r i a b l e  and inc ludes  q t z ,  f g  massive mafic v o l c a n i c s ,  v a r i a b l y  co loured  
l i t h i c  and c r y s t a l  t u f f s ,  green t o  white c h e r t s  and rare i n t r u s i v e .  
are most abundant. Matrix i s  da rk  t o  l i g h t  g rey ,  fg-mg w i t h  occ.  dissem. 

. .  
Clast composition i n  cglm is  h igh ly  

Tuf f s  

Py t o  2%.  



I n e l i n a ? i o n  W a r l n a  
I I DRILL HOLE RECORD - 

FALCONBRIDGE L I M I T E D  

- -  
P R O P € R T Y  \ Po ac# 
Locott o n Mor. Comp / V e t  Comp. S h e e t  3 of 6 

1 E.PT H ( metres 

1 I 
I I 

From - 
'€CW" 

1 I 
I I t Coord inates  
I A 4 1 I 

O E S C R I  P T l O  N 

1 0 2 . 0 4  - 1 0 2 . 9 8 :  

1 0 2 . 4 8  - 1 0 5 . 7 5 :  

1 0 5 . 7 5  - 1 0 9 . 7 1 :  

1 0 9 . 7 1  - 1 1 1 . 8 6 :  

1 1 1 . 8 6  - 1 1 3 . 5 :  

1 1 3 . 5  - 1 1 7 . 2 0 :  

1 1 7 . 2 0  - 1 1 7 . 3 5 :  

1 1 7 . 3 5  - 1 2 9 . 7 8 :  

1 2 9 . 7 8 .  - 1 3 6 . 3 2 :  

C q l m ,  8 5 %  c l a s t s  to  4.0cm. 1 - 2 %  p y  i n  
mat r ix .  
F g  - cg s a n d s t o n e ,  w e l l  b e d d e d .  O c c .  
c o n g l o m e r a t e  b e d s  i n c r e a s i n g l y  common 
near  base. eg: 1 0 2 . 6 7 - 1 0 2 . 7 3 ,  1 0 4 . 9 2 -  

S a n d s t o n e  i s  f e l d s p a t h i c  w i t h  up  t o  25% 
maf i c  m i n e r a l s  ( c h l o r / e p i d o t e )  o r  r o c k  
c h i p s .  
C q l m  u p  t o  9 5 %  c las ts  t o  7 .0cm.  S a n d s t o n e  
l a y e r  a t  109 .02 -109 .17m 
L i g h t  t o  d a r k  g r e y  l a m i n a t e d  t o  t h i n l y  
bedded s a n d s  t o n e  and a r q i l l i  te,. S a n d s  t o n e  
l a y e r s  b e a r  occ. c las t s  of a r g i l l i t e .  
( r i p - u p ? )  
C q l m :  0-75% c las t s ,  h i g h l y  var iab le  i n  
d a r k  g r e y  a r g i l l a c e o u s  mat r ix  w i t h  coarse 

' q t z - f e l d s p a r  g r a i n s  ( t o  2mm). S o f t  a n d  
s t r o n g l y  f r a c t u r e d  i n  g e n e r a l .  
Cglm:. as p r e v i o u s  75% 'clasts t o  5 .  Ocm.  

a l t e r a t i o n  o c c u r s  a t  115 .30m and c o n t -  
i n u e s  w i t h  d e p t h  up  t o  5 % .  H e m a t i t e  i s  
s p o t t y ,  more p r e v e l e n t  i n  c las ts  a n d  
a p p e a r s  r e l a t e d  t o  h a i r  f i n e  q u a r t z  v e i n i n g  
Red-brown h e m a t i  t i c  muds to= : bears g r e y  
coarse c l a s t i c  g r a i n s  up t o  7mm t o  1 5 %  
overal l ,  g e n e r a l l y  s u b - r o u n d e d .  V e r y  s o f t .  
C q l m :  75% c l a s t s  up  t o  6 .0cm.  H e m a t i t e  
a l t e r a t i o n  is  observed below 1 1 8 . 4 5 ,  
i n c r e a s i n g  w.  d e p t h  u p  t o  2 0 % ,  5 %  average. 
M i n o r  s a n d y  l a y e r s  (eg: 1 2 3 . 3 2 - 1 2 3 . 4 0 ) .  
Red-brown h e m a t i  t i c  muds tone s occur a t :  

1 0 5 . 0 8 ,  1 0 5 . 1 6 - 1 0 5 . 5 3 ,  1 0 5 . 6 3 - 1 0 5 . 7 2 .  

' M i n o r  calcite v e i n i n g .  Red hema t i t i c  

1 2 0 . 9 8 - 1 2 1 . 0 6 ,  1 2 1 . 2 7 -  1 2 k 4 8 ,  1 2 1 . 6  3- 
1 2 1 . 7 5 ,  1 2 6 . 7 1 - 1 2 6 . 9 3 .  
Red-brown h e m a t i t i c  m u d s t o n e  as p rev ious ,  
w i t h  v a r i a b l e  p r o p o r t i o n  of large c las t s  
5 .0 -8 .0cm ( 5 - 4 0 % ,  av. 1 5 % ) .  D i s t i n c t  
c o n s l o m e r a t e  b e d s  o c c u r  a t :  1 3 1 . 3 0 - 1 3 1 . 5 5  
1 3 3 . 8 0 - 1 3 4 . 0 0 ,  1 3 4 . 1 5 - 1 3 4 . 3 2 .  

M E R  SECT1 Oh 
ANGLE 

0 2 . 7  - 45'  

0 2 . 7  - 45'  

a l c i t e  
e i n  008O 

a l c i  t e  
V e i n  025O 
Bedding 
50° - .55O 

Calci te  VI 25O -: 45  0 

CaAcite VI 
3 8  

117 .2m 
C o n t a c t  
45O 
1 1 7 . 3 5 m  
Contac t  : 
9 oo 

t 1 Rc 
GRAPH IC 

I : 500 

. .. 

Number - 
SAMPLES 
From cu O/O Au 



DRILL HOLE RECORD 
- -  

1 
I I - - 1 Locotion r Hor. C ~ m p  /Ve? Comp. 1 She e t  4 of c3 

I I 

I I 
1 r 1 Coordinates 
I L 4 

FALCON BRlDG€ L I M IT  E D 
I C o r e  s i  

INTERSECTION 
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GRAPH IC  

I : 500 

. .  

d M T  
Au . - 

ASSAYS SAMPLES KCW'l 1 E.PT H ( metres h Length 

1.0 

1 . 7 7  

0 . 9 0  
1 . 2 0  

1 .0  
1.0 
1 . 1 9  
1.11 
1 .0  
1 .28  
1.11 
1 . 2 8  
1.0 
0 . 7 6  
1.09 

Zn Number 

5290 

5291 

3292 
3293 

329 4 
529 5 
5296 
5297 
5298 
i299 
5300 
5301 
5302 
i303 
i304 

From 

66.33 

.67.33 

69.10 
.70.00 

71 .20  
7 2 . 2 0  
7 3 . 2 0  
74 .39  
75.50 
76 .50  
7 7 . 7 8  
78.89 
80.05 
8 1 . 0 5  
8 1 . 8 1  

From - 

67.33  

?P 

3 

lalcite vn: 
13O 

136.32  - 1 3 8 . 6 0 :  Conglomerate: 7 5 %  c l a s t s  up t o  5.0cm. Upper  c o n t a c t  
i r r e g .  and g rada t iona l .  5-10% h e m a t i t i c  a l t e r a t i o n  of 
both c las t s  and matr ix .  H e m a t i t i c  mudstone l a y e r  a t  
138.37-138.47.  

138.60  - 1 4 0 . 6 7 :  Hem. Mudstone: as previous .  Clasts up t o  5.0cm ave rage  

140.67  - 1 4 8 . 6 0 :  Conglomerate: as prev., 60% clasts  (up t o  9 5 % ) ,  range  
4 1 0 % ,  range' 5-40%. 

1.0-8.0cm. Occ. c a l c i t e  v e i n s .  Numerous red-brown 
h e m a t i t i c  mudstone l a y e r s  w i t h  g r a d a t i o n a l  c o n t a c t s  a t :  
141.77-141.92 , 142.02-142.15 ,  142.75-142.92,  143.01-  
143.68 , 144.01-144.12,  146.15-146.21 ,  147.38-147.63 ,  
and 148.23-148.37 .  

149.71-149.80m: discont inuous ca lc i te  ve in ing .  
149.28-149.34m: Cglm. band 

39cm. Sub-angular, a n g u l a r i t y  i n c r e a s i n g  wi th  depth.  
Minqr hemat i t e  a l t e r a t i o n  as prev .  
mudstones a t :  153.83-154.06,  155.26-156.35,  156.75-  
1 5 6 . 8 5 ,  and 156.93-157.42.  

148.60  - 1 5 1 . 8 6 :  gem. Mudstone: as p rev ious ,  c l a s t s  up t o  6cm av. 10% 

151.86  - 1 6 7 . 3 3 :  Condomerate:  60-95% clasts ,  av.  7 5 % ,  8-9cm s i z e  up t o  

Red h e m a t i t i c  

S i c k e r  Group Val-caniclas t i c s  : 

' a lc i te  vn: 
.oo - 20° 

lalcite vn: 
4 5O 

I .  20 

1.20 

1.10 
1.05 

I .  10 
I .  10 
I .  20 
I .  30 
1.10 
1-10 
I. 10 
1.10 
L. 0 5  :. 0 5  
I .  1 5  

.67.33 

.69.10 

.70.00 

.71.20 

.72.20 

.73.20 

.74.39 
75 .50  
.76.50 
77.78 
.78.89 
80 .05  
.81.05 
8 1 . 8 1  
8 2 . 9 0  

Mainly v f g  da rk  grey-green t u f f s ,  occ. c h l o r i t i c  and /o r  bleached.  Minor 
zones of i n t r u s i v e  qtz-monzoni te /dior i te .  

1 6 7 . 3 3  - 1 6 9 . 0 9 :  

169.09 - 1 7 1 . 1 6 :  

171.16  - 198.21 :  

' r a c t u r e  : 

O0 

I r r e g u l a r  c o n t a c t  between ove r ly ing  Nanaimo Group 
conglomerate and f g  S i cke r  Group t u f f s .  Tuffs  are med. 
grey,  c o n s i s t i n g  of q t z ,  c h l o r i t e ,  f e l d s p a r s  and 
mafic  g r a i n s .  I r r e g u l a r l y  shaped pa tches  of q t z - c a l c i t e  
and c h l o r i t e  as l o c a l  a l t e r a t i o n .  Fg dissem. py t o  2%.  
Minor c a l c i t e  veins  and c h l o r i t i c  f r a c t u r e s .  
I n t r u s i v e :  s h a r p  i r r e g .  c o n t a c t  w i th  upper u n i t .  
Light  grey,  mg-cg, hard ,  weakly f r a c t u r e d .  Qtz = 
f e l d s p a r  , c h l o r i t e  25% a f t e r  amphibple ( ?) ; i n c r e a s i n g  
t o  50-60% c h l o r i t e  w.  depth.  Minor f i n e  c a l c i t e  v e i n s ;  
41% h e m a t i t i c  speckles .  
d i o r i t e .  
Fg t u f f s  as previous wi th  numerous i n t e r f i n g e r e d  
apophyses of c h l o r i t e - r i c h  i n t r u s i v e ,  occ.  b e a r i n g  
fragments of t u f f .  Contacts  are  s h a r p  and d i s t i n c t  
bu t  h igh ly  i r r e g u l a r .  I n t r u s i v e  as above wi th  minor 
hemati te .  Var ia t ions  as fo l lows:  
172.70-173.85:  C h l o r i t i c  f r a c t u r e  zone. Py t o  5%. 
C h l o r i t e  bo th  i n  f r a c t u r e s  and as i r r e g .  pa t ches .  

Probably qtz-monzonite t o  

on tac t :  25' 

ybChlog. vn! 
5 , 43 , 75'  

174.38 - 1 7 4 . 6 5 :  In t rus iv f :  
I t  174.86 - 1 7 5 . 1 7 :  

175.24 - 175.40 :  
175.82 - 177.77 :  
181.00 - 1 8 1 . 7 8 :  

II 

I I  

I t  
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I E.PT 
From 

13.74 

22.86 

- 

- -  - b n q t h  HOLE NO: 8 q - V - a X  Po ac# 

Hor.  Comp I V e i  Comp. S h e e r  5 of 6 
bv 

metre! 
To --- 

Z22.86 

!35.85 

FALCONBRIDGE: LIMITED 

t I I 
I & t 

D E S C R I  P T I  0 N 

I I 4 Elevation I ecorinq I I I 

189.06 - 189.30: I n t r u s i v e .  
189.30 - 190.58: Hematitic a l t e r a t i o n  assoc .  w i t h  c h l o r i t e  

and c a l c i t e  ad jacen t  t o  h a i r l i n e  v e i n s  and 
f r a c t u r e s .  Hematite up t o  10% l o c a l l y .  Host  
rock i s  f g  dark grey t u f f .  

From . T3 , Length 
182.94 184 .4  1.10 

190.58- - 190.64 : I n t r u s i v e  
190.64 - 191.75: A l t e r e d  t u f f s .  Much hemat i t e  as above t o  191.35 

Cu% Zn o/a 

Below 191.35 hemat i te  very l i m i t e d  b u t  rock is 
s t r o n g l y  bleached, s o f t  and moderately w e l l  
f r a c t u r e d .  

191.39 - 195.81: I n t r u s i v e ,  hema t i t e  t o  1% i n  d i scon t inuous  & 
i r r e g .  h a i r l i n e  f r a c t u r e s .  

197.48 - 198.21: I n t r u s i v e  

184.0 
185.0 
186.0 
187.0 
188.0 
189.0 
190.0 
191.0 
191.75 

198.21 - 198.39: - Granular Quar tz ,  up t o  15% c h l o r i t e .  
hema t i t e  s t a i n i n g  and d iscont inuous  ( 2 . h )  calci te  

Very minor 

185.0 
186.0 
187.0 
188.0 
189 .O 
190.0 
191.0 
191.75 
191.99 
1 9 3  .O 
194.0 
195.0 
195.81 
197.48 
198.21 
199.0 
200.0 
201.0 
202.0 
203.0 
204.0 
205 .O 
206.0 
207.0 
208.0 
209.0 
210.0 
210.92 
211.73 
213.0 
213.74 
214.22 
215.41 
216.65 
217.70 
218.38 
219.38 
220.38 
221.21 
222.06 
222.86 
224 .O 
225.0 
226.0 
227.0 
228.0 
229.4 

ve in ing .  

c h l q r i t e  i n  vague bands. T r .  hemat i te .  Hard and 
co mp e t  en t . 
Vfg t o  f g  green-grey t u f f s  w i th  up t o  15% h e m a t i t e  
average  5%, reduced t o  t r a c e  amounts below 202m. 
bleached and c h l o r i t e  mott led a l t e r a t i o n  b l o t c h e s ,  
r e l a t e d  t o  f r a c t u r e s .  

t o  5mm up t o  5-10% combine$. 

198.39 - 198.75: C h l o r i t i c  a l t e r a t i o n  zone. Smears and m o t t l e d  c l o t s  of 

198.75 - 213.74: 
Minor 

210.92 - 211.73: Zone of t u f f s  bear ing ep ido te  and c h l o r i t e  phenoc rys t s  
Hard, weakly f r a c t u r e d .  

S icker  Tuffs  and S i l i c i f i e d  Limestone Brecc ias :  Predominately v f g  t o  f g  
grey t u f f s  as previous  w i t h  subord ina te  i n t e r v a l s  of s i l i c i f i e d  b r e c c i a t e d  
l imestone.  V a r i a t i o n s  i n  t u f f  appear r e l a t e d  t o  c h l o r i t e  c o n t e n t .  Tuf f s  
are cu t  by abundant i r r e g u l a r  and discont inuous v e i n l e t s  t o  2 . 0 m  of bu f f  
t o  t a n ,  non ca l ca reous  material ( s i d e r i t e / d o l o m i t e ? ) .  The s i l i c i f i e d  
l imes tone  b r e c c i a  is  grey,  hard  and compact wi th  few f r a c t u r e s .  Breccia 
fragments are  of same composition, subangular-angular,  up t o  8cm and 
comprise up t o  95% of u n i t .  The matrix t o  fragments v f g  w h i t e  t o  
grey material, occas iona l ly  c h l o r i t i c .  Fragments are i n d i v i d u a l l y  f g  and 
g ranu la r  w i th  occ.  c r i n o i d  fragments. Contacts between t u f f s  and 
l imes tone  b r e c c i a  are u s u a l l y  i r r e g u l a r  t o  uneven. 
i n  the  l imes tone  and t u f f .  L s t  b recc ia  i n t e r v a l s  occur  as fo l lows:  

P y r i t e  o c c u r s  t o  2% 

213.74 - 214.22, 216.60 - 217.70, 218.38 - 218.72, 218.87 - 219.06, 
219.89 - 221.21, 221.41 - 221.56, 221.80 - 221.92. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.75 
0.24 
1.01 
1.0 
1.0 
0.81 
1.67 
0 .73  
0.79 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
0.92 
0.81 
1.27 
0.74 
0.48 
1.19 
1.24 
1.05 
0.68 
1.0 
1 .o 
0.83 
0.85 
0.80 
1.14 
1.0 
1.0 
1.0 
1.0 
1.40 
1 .o 
1.0 
1.0 

S i l i c i f i e d  Limestone Breccia and r a r e  Tuffs :  S i l i c .  1st b r e c c i a  ( s l b )  as 
previous  wi th  rare t h i n  t u f f  i n t e rbeds .  Minor q u a r t z ,  c h l o r i t e  and r e d  
hemat i te  pods t o  15cm. Tendency to  increased f r a c t u r i n g  and less 
s i l i c i f i c a t i o n  below 228.0m. P y r i t e  as previous t o  2% b u t  i n c r e a s e s  t o  
3-5% below 234.09m. Brecc ia  fragments and mat r ix  as p rev ious  b u t  less 
coa r se ;  max fragment s i z e :  2.0cm. 

, 

B e a r  /c  0- I m l r d  bu 
Core s i  e /Rc overyr Ol0l Dr i ller - 

LNTER SECTIOh 
ANGLE 

Alter.  Banc 

C a l c i t e  Vn: 
40' 

3 0' 

Bands: 30' 

Contacts :  
60 t o  85' 
one con tac  
a t  48' 

GRAPH IC 
1:soo ' Number 

6305 
6306 
6307 
6308 
6309 
6310 
6311 
6312 
6313 
6314 
6315 
6316 
6317 
6318 
6319 
6320 
6321 
6322 
6323 
6324 
6325 
6326 
6327 
6328 
6329 
6330 
63 31 
6332 
6333 
6334 
6335 
6336 
6337 
6338 
6339 
6340 
6341 
6342 
6343 
6344 
6345 
6346 
6347 
6348 
6349 
6350 
6351 
6352 
6353 
6354 
6355 

ASSAYS 
o/MT 

Au 
0.25 

SAMPLES 1 

L I 

. - ,, 

0.10 
< .05 
c . 0 5  
4 . 0 5  
0.20 
0.10 
0.15 
0.30 
0.80 

4 .05 
4 . 0 5  
c . 0 5  
c .05  
<.05 
c. 05 
c . 0 5  
c . 0 5  
7 . 0 5  
q .05  
r . 0 5  
%. 05 

c . 0 5  
e . 0 5  
<. 05 
c.05 

4.05 
4.05 

05 
4.05 
4.05 

05 

q.05 (. 05 
4.05 

4.05 
<.05 
0.05 
< .05 
0.05 

C .05 

< .05 
0.60 
C .05 
C .05 
C .05 
L. .05 
0.10 
0.40 

< - 0 5  

c .05 
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GRAPH IC 

I : 500 

- 
! K W *  ASSAYS 

D E.PT H ( metres dMT 
qumber From 

232.40 
233.25 
234.09 
235.85 

Zn O/O Au 

0.05 
< .05 
c .05 
L .05 
c .05 
L .05 
C -05  
0.20 

- 

- 

From - 

35.85 

To -- 

:44.75 

:a _. 

9' 

230.50 - 233.00 and 233.75 - 234.00: Increased  b r e c c i a t i o n ,  h i g h l y b r o k e n  
and crumbly - due t o  shear ing?  

1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 

233.2 

1:76 
1.15 
1.0 
1.25 
1.06 
0.48 

C r y s t a l l i n e  Limestone: Massive, uniform, mg, l i g h t  grey  t o  w h i t e ,  wi th  
l o c a l  brecciate  zones. Clear to  t rans lucent  p a r t i c l e s  may be  c r i n o i d s  ( ? I .  
Py is  p r e s e n t  i n  very  minor (r 1%) q u a n t i t i e s  as f g  d isseminated ,  and 
rare  t h i n  v e i n l e t s  and f r a c t u r e  f i l l i n g s .  P y r i t e  v e i n s  l i s t e d  below: 
239.08m: 
241.08m: 
241.2Om: 
241.63m 

2.0mm py v e i n  @ 40' 
@ 25' 11 

11 I 1  11 

Discontinuous 2mm py v e i n  @ 20' t o  coze  

238.0 
239.2 
241.9 
243.0 

237.00 
238.0 
240.84 
242.52 

242.77m 

E.O.H. 84-V-22 

I 1  5mm 'I + s p h a l e r i t e  @ 25" 
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V i l l a l t a  ShowinP 
C w  bv T. MacKenzie 

0 

C. B i l q u i s  t / T  . Chapmen I --.. 4 
30 

FALCONBRIDGE L I M I T E D  
e BQ /R i  

GRAPH IC  

I 
I I I -A 5 above showing 

O E S C R l  P T  I O N  

I cor  t S I  
INTER SECTION 

ANGLE 

I Cd L 

SAMPLES K C  w" 
Lenqt h 500 Zn o/o - Number c u  O/O :os 

0 
) 5  
35 
34 
39 

35 

. _  . 

35 

- 

T3 Au . - From From 

0.00 
9.45 

59.53 
39.36 
16.11 

9.45 

59.53 

To 

9.45 
49.53 
99.36 

Z16.11 
Z24.03 

49.53 

.--_ 

99.36 

3Q 
0 

49 
69 
55 
89 

49 

69 

- 

Casinp/Tricone 
I n t r u s i v e  Fe ldspar  Porphyry 
Nanaimo Group Sediments 
S icker  Group Tuffs  ( w i t h  lesser i n t r u s i v e )  
Limes tone 

I n t r u s i v e  Fe ldspar  Porphyry: ( T e r t i a r y ? )  
Light  t o  med. grey,  f g  p o r p h y r i t i c ,  very hard  and g e n e r a l l y  massive. 
White (K-spar?) f e l d s p a r  phenocrysts  up t o  8mm, a v e r a g i n g  ~3mm t o  20-25%. 
Minor hornblende and c h l o r i t e  t o  lmm.  I n t r u s i v e  c o n t a i n s  rare p a l e  
green-grey x e n o l i t h s  t o  7cm w i t h  sharp d i s t i n c t  c o n t a c t s .  C h l o r i t e  
i n c r e a s e s  a t  expense of hornblende near t o p  and bottom of  zone. 
calci te  ve in ing  a t  v a r i o u s  a n g l e s .  
l o c a l  f r a c t u r e  zones above 24.15m. T r .  ( CL 1%) dissem. f g  py. 

Rare 
Unit i s  weakly f r a c t u r e d  w i t h  occ.  

lalcite vns: 

10 , 70 

0 0 
oo ,  3Z0' 

:on t ac t : 
5 5O 

Nanaimo Group Sediments : 
Variable  sequence of i n t e r l a y e r e d  black'  mudstone or a rg i l l i t e ,  c o a r s e  
f e l d s p a r  sands tones ,  hema t i t i c  mudstones and extremely coarse p o l y m i c t i c  

,conglomerates. 
49.53 - 52.12: 

Upper c o n t a c t  is  sharp, d i s t i n c t  and f a i r l y  r e g u l a r .  
Dark grey-black, vfg s o f t  a r g i l l i t e .  R a r e  clasts t o  3mm 
( f e l d s  .) Clasts become more numerous w i t h  d e p t h  grading  
i n t o  fo l lowing  u n i t .  Clasts up t o  4cm, 25-30% a t  depth.  

a n g u l a r  c las ts  to  4.0 c m ,  ranging  from q u a r t z  t o  f g  
t u f f s  , c r y s t a l l i n e  volcanics  , c h e r t  clasts . Most c las t s  
are t u f f s .  Matrix is med t o  d a r k  grey,  vfg-fg.  Occ. 
ca lc i te  v e i n s .  

52.12 - 53.50: Grey-green Conglomerate: 60-80% sub-rounded t o  sub- 

lalcite Vn: 

53.50 - 59.90: Vfg a r p i l l i t e  as previous.  
c o a r s e  g r a v e l  clasts and occ.  clasts 2 1 . O c m .  

Bears one 5cm l a y e r  of 

58.15 - 58.90: T r a n s i t i o n a l  zone to  f o l l o w i n g  u n i t .  
Clasts i n c r e a s e  t o  50% and up t o  2.5cm. 
Minor mg sandy l a y e r s .  

58.90 - 53.38: G r a d a t i o n a l  c o n t a c t  to  f g  grey sandstone,  moderately t o  

59.38 - 53.62: Conglomerate as previous (52.12 - 53.50) 
59.62 - 60.12: Black a rg i l l i t e  as prev. 

h i g h l y  f r a c t u r e d .  L -  

60.12 - 63.34: 
60.34 - 63.48: 
60.48 - 63.93: 
60.93 - 61.16: 
61.16 - 61.72: 
61.72 - 61.87: 
61.87 - 61.96: 
61.96 - 62.20: 

A r p i l l i t e ,  25% clasts t o  2cm. 
Conglomerate, 90 - 95% c l a s t s  t o  1 c m  
A r g i l l i t e ,  minor sandstone, c l a s t s  5% t o  0.5cm. 
C p l m :  50% clasts  to  3cm 
A r g i l l i t e ,  c l a s t s  20% t o  l c m  
C g l m .  as previous 
Fg grey  sands tone ,  wel l  s o r t e d ,  h a r d  
C a l m  
Fg grey  sandstone,  d i s t i n c t  upper and lower c o n t a c t s  
Cglm, 60% c las t s  t o  5cm 
A r  p i 1  1 i t  e 
Cglm, b l a c k  matrix, c l a s t s  40-50% t o  4cm 

ledding: 
60' 

62.20 - 62.35: 
62.35 - 63.54: 
63.54 - 64.27: 
64.27 - 65.52: 
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f Coord  i n o t e s  i 

I A 4 
' O E S C R  I P T  IO N 

I C o r e  a i  
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ANGLE 

I 

I e dd i n g  
5 - 60' 

a l c i t e  Vn: 
2 0" 

a l c i t e  Vn: 
O0 

edding : 
5- 6 0' 

a l c i t e  Vn: 
1 oo 

t /Re  
GRAPH IC 

1 : 500 
SAMPLES 
From T3 

A S S A Y S  
D E.PT H ( metres K C  w*< 

Lenqt h 

1.00 

0.90 

1.04 
1.11 

Zn c u  O/O Number 

388 

389 

390 
391 

From - 

99.36 

- 

To -_-. 

. 

16.11 

99.36 

LOO. 26 

L01.30 
L02.41 

- 

65.52 - 65.52: A r g i l l i t e  
Cglm. 
A r g i l l i t e ,  rare clasts,  f g  s a n d s t o n e  bed. 
Cglm, 90 - 95% clasts t o  2cm 
A r g i l l i t e  w i t h  s i l t  and s a n d s t o n e  l a y e r s  
Cglm wi th  i r r e g .  a r g i l l i t e  beds.  Clasts 70 - 90%, 1 - 8 c m  
s i z e .  S o r t i n g ,  c l a s t  s i z e  and r a t i o  c l a s t s t o m a t r i x  are 
h i g h l y  v a r i a b l e .  
A r g i l l i t e ,  l i g h t  t o  dark, mg-fg sandy l a y e r s .  Clasts 
i n c r e a s e  from rare to  10-15% w i t h  depth .  
Cglm as prev.  b u t  wi th  minor  a r g i l l i t e  l a y e r s .  Calcite 
veining.  
A r g i l l i t e  w i t h  sandstone l a y e r s ,  as above. 
Cglm, 75% clasts t o  l c m .  
A r g i l l i t e , - m i n o r  s i l t y  l a y e r s ,  rare ca l c i t e  & c h l o r i t e  
v e i n s .  
cglm, 
Red hematitic mudstone, sub-rounded c las t s  20-25% t o  
4.0 cm. 
Cglm, minor h e m a t i t i t i c  a l t e r a t i o n , o f  c las ts .  Clasts , 
50% to 7cm. 
Red h e m a t i t i c  mudstone as p r e v .  
Cglm, c las ts  75%-95%. Black a r g i l l i t e  l a y e r s  occ.  
Red h e m a t i t i c  mudstone. 
Cglm, minor h e m a t i t e  a l t e r a t i o n .  
Red h e m a t i t i c  mudstone. 
C g l m ,  sandy a t  top with o n l y  25% clasts. 
Red h e m a t i t i c  muds tone. 
Cglm, h e m a t i t i c  mud i n  m a t r i x ,  approx. 15% c las t s  w i t h  
h e m a t i t i c  a l t e r a t i o n .  
Red h e m a t i t i c  mudstone. 
C g l m ,  1-5% hem. a l t e r e d  clasts, 90-95% c las t s  t o  6cm 
o v e r a l l .  
Red h e m a t i t i c  mudstone, f r a c t u r e d ,  Bouged - Basal 
r e g g o l i  t h ?  ? 

95% clasts  t o  9cm,3cm calci te  vein a t  15" 

Matrix is red-brown f g  f e r r u g i n o u s  mud. 

65.62 - 67.39: 
67.39 - 67.80: 
67.80 - 68.44: 
68.44 - 68.96: 
68.96 - 75.95: 

75.95 - 76.44: 

76.44 - 77.77: 

77.77 - 78.34: 
78.34 - 78.79: 
78.79 - 85.52: 

92.05 - 92.44: 

-- 95.34 - 95.53: 
95.53 - 95.71: 
95.71 - 96.21: 
96.21 - 96.42: 
96.42 - 96.56: 

96.56 - 96.83: 
96.83 - 98.99: 

< .05 

< .05 

0.20 
<.05 

38.36 

39.36 

30.26 
31.30 

98.99 - 99.36: 

S i c k e r  Group v o l c a n i c l a s t i c s  w i t h  i n t r u s i v e  zones (185.16-204.59m): 

99,36 - 100.26: Al te red  t u f f :  s o f t ,  d a r k  g r e e n ,  h i g h l y  c h l o r i t i c ,  very 
f r a c t u r e d  and sheared w i t h  m o t t l e d  t e x t u r e .  Minor 
ca l c i t e  i n  i r r e g .  h a i r l i n e  veinlets  and p a t c h e s .  T r .  
hemat i te  < ~ l %  

100.26 - 102.41: Tuffs  ( s h e a r  zone?) .  S o f t ,  v f g  h i g h l y  c h l o r i t i c  w i t h  
up t o  5% c h l o r i t e  phenocrysts  (2mm). S p o t t y  b r i c k  r ed  
hemat i te ,  1% o v e r a l l ,  i n  3-4mm specks  and v e i n l e t s .  
Rock becomes h a r d e r  with depth  c o r r e l a t i v e  w i t h  
decreas ing  f r a c t u r e  d e n s i t y .  Calcite v e i n s .  
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FALCONBRIDGE L IM IT E 0 I I 

I I 
I I 1 Coordinates 
I A 4 1 

O E S C R  I P T I O  N 

t /RC 
GRAPH IC  

I : 500 F- 

B 

D 

SAMPLES ASSAYS 
Pho/ 

IWERSECTION 
ANGLE ' 

D E.PT H ( metres K C  w' 
Zn Lenqt h 

1.09 
1.00 
0.94 
0.92 
0.80 
1.49 
1.00 
1.10 
0.48 
0.50 
1.25 
1 .63  
0.87 
1.00 
0.94 
0.75 
1.39 
0.93 
1.49 
0.57 
0.15 
1.26 
1.00 

- 1.00 
1.00 
0.97 
1 .03  
1.18 
0.79 
1.33 
1 .00  
1.00 
1.00 
1.30 
0.90 
1.00 
1.00 
1.00 
0.76 
1.65 

From - 

- 

T3 

103.50 
104.50 
105.46 
106.38 
107.18 
108.67 
L09.67 
L10.77 
111.25 
111.75 
L13.00 
L14.63 
L15.50 
L16.50 
L18.21 L17.46 

L19.60 
L20.53 
L22.02 
!22.61 
-22.74 
-24.0 
-25 .o 
-26.0 
-27.0 
-27.97 
-29 .O 
.30.18 
-30.9 7 
.32.30 
.33.30 
.34.30 
.35.30 
36.60 
37.50 
38.50 
39.50 
40.50 
41.26 
42.91' 

Number 

639 2 
6393 
6394 
6395 
6396 
6397 
6398 
6399 
6400 
640 1 
6402 
6403 
6404 
6405 
6406 
6407 
6408 
5409 
54 10 
5411 
5412 
5413 
5414 
5415 
5416 
i417 
5418 
5419 
i420 
i421 
i422 
i423 
i424 
i425 
i426 
i42 7 
1428 
i429 
1430 
1431 

From 

102.41 
103.50 
104.50 
105.46 
106.38 
107.18 
108.67 
109.67 
110.77 
111.25 
111.75 
113.00 
114.63 
115.50 
116.50 
117.46 
118.21  
119.60 
120.53 
122.02 
122.61 
122.74 
124.0 
L25.0 
126.0 
L27.0 
127.97 
L29 .O 
L30.18 
L30.97 
L32.30 
L33.30 
134.30 
!35.30 
-36. GO 
-37.50 
-38.50 
-39.50 
-40.50 
.41.26 

I .  

c .05  
0.05 
1.10 
0.20 
0.30 
0.50 
4 . 0 5  
c .05 
0.10 
0.40 
0.70 
0.10 
0.30 
0.10 
0.40 
0.30 
0.10 
0.30 
1.50 
0.60 

k0.05 
4.05 
4 .05  
L .05 
1.40 
0.60 
0.10 
0.20 
0.30 
4.05 
0.10 
0.10 
c .05  
0.10 
0.10 
0.05 
4 .05  
<.05 
0.20 
0.30 

Vfg t u f f  w i t h  b recc ia ted  and shea red  zones.  
a l t e r e d ,  s o f t  and mottled, rock  as p rev ious  i s  r e s t r i c t e c  
t o  t h e  b r e c c i a t i o n  and s h e a r i n g .  
ha rd ,  o c c a s i o n a l l y  s i l i c i f i e d ,  grey-green i n  co lour .  
Hematite a l t e r a t i o n  averages  2% w i t h  l o c a l  concentration! 
t o  25%. Very i r r e g .  and d i scon t inuous  calci te  ve in ing  
(up t o  4mm wide) .  
106.38 - 107.18: Fg l a y e r e d  t u f f .  Patchy hemat i te  sub- 

120.53 - 122.02: Sheared, m o t t l e d ,  b r e c c i a t e d  t u f f  

S t rongly  

Overall t h e  t u f f s  are 

p a r a l l e l  l a y e r i n g  t o  25% 

bearing 20cm wide zone of 4 2 0 %  
hematite i n  mg-cg b r e c c i a .  Highly 
f r ac tu red .  

Med. g rey ,  v f g  andes i t e (? )  f low w i t h  5mm phenocrysts of 
pyroxene ( a u g i t e ? )  and l i g h t  f e l d s p a r  p h e n o c q s t s  t o  
2mm. 
Vfg-fg med. g r e y  tu f f ,  g e n e r a l l y  uni form save  f o r  
minqr i r r e g u l a r  colour m o t t l i n g  and s l i g h t  v a r i a t i o n  
i n  g r a i n  s i z e .  Soft and f r a c t u r e d ,  w i t h  1-3% r e d  
h e m a t i t i c  pa t ches .  
b l e b s  rimmed by red hemat i t e .  Clasts of  lower u n i t  
a t  base .  
Sharp c o n t a c t  t o  vfg grey ,  a u g i t e  (? )  a n d e s i t e  porphyry 
as p rev ious .  Abundant c h l o r i t e  i n  groundmass wi th  q t z ,  
f e l d s p a r  and epidote.  Hard, moderately f r a c t u r e d ,  w i t h  
abundant calcite veins. 
Med. g rey ,  v f n - f a  t u f f .  T r .  dissem. p y r i t e  c 1%. 
Minor mot t l ed  sec t ions .  S i m i l a r  t o  p rev ious  t u f f  u n i t  
above. A l t e red  lower c o n t a c t  w i t h  much c h l o r i t e  and 
minor p ink  hemat i t i c  a l t e r a t i o n ;  p l u s  weak b r e c c i a t i o n .  
Augite ( ?) a n d e s i t e  porphyry as p rev ious .  
Vfg t o  f g  t u f f ,  a s  prev ious .  Not mot t l ed .  Bears py 
i n  c a l c i t e - c h l o r i t e  v e i n s  and i n  m a t r i x  of  t u f f .  
Highly v a r i a b l e  c r y s t a l l i n e  p o r p h u r i t i c  - flow wi th  
v a r i a b l e  concent ra t ion  of pyroxene and f e l d s p a r  
phenocrys ts  from average 25% t o  up t o  40% and t o  as 
l i t t l e  as 1% i n  bleached, p a l e  zones.  I r r e g u l a r  bu t  
d i s t i n c t  lower contac t .  
Dark g rey ,  f a  t u f f  a s  p rev ious .  

Sharp upper  and lower c o n t a c t s .  

Rare s p e c u l a r  hemat i t e  as rounded 

102.41 - 122.61: 

edding : 
07m: 45' 

08.67: 60' 

lontact:  25O 

lontact:  29' 

:on tac t :  50' 

:on tac t :  20" 

:on tac t :  20" 

122.61 - 122.74: 

122.74 - 127.97: 

127.97 - 130.18: 

130..18 - 130.97: 

130.97 - 132.30: 
132.30 - 136.60: 

136.60 - 141i26: 

141.26 - 142.91: 
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FALCONBRIDG€ LIMIT E 0 

A S S A Y S  

A g A u  
i-- 

B 

B 

Q/MT 
D E P T H  (metre 

Numbel 

64 32 
6433 
6434 
6435 
6436 
6437 
6438 
6439 
6440 
6441 
6442 
6443 
6444 
6445 
6446 
6447 
6448 
6449 
6450 
6451 
6452 
645 3 
6454 
6455 
6456 
6457 
6458 
6459 
64 60 
6461 
6462 
6463 
6464 
6465 
6466 
6467 
6468 
6469 
6470 
6471 
6472 
6473 

6474 

~ 

1 

From 

- 

142.91 
144.0 
145.0 
146.0 
147.0 
148.0 
149.0 
150.05 
151.0 
152.0 
153.30 
154.65 
155.65 
156.50 
157.50 
158.50 
159.50 
160.50 
161.50 
162.50 
163.50 
164.50 
165.50 
166.50 
167.50 
168.50 
169.50 
170.50 
171.50 
172.50 
173.50 
174.50 
175.50 
176.50 
177.65 
178.65 
179.55 
180.20 
181.2C 
182.2C 
183.2C 
184.15 

K C  w 

144.0 1.09 
145.0 1.0 
146.0 1 . 0  
147.0 1.0 
148.0 1 .0  
149.0 1.0 
150.05 1 .05  
151.0 0.95 
152.0 1 .0  
153.30 1.30 
154.65 1.35 
155.65 1.0 
156.50 0.85 
157.50 1 .0  
158.50 1.0 
159.50 1.0 
160.50 1.0 
161.50 1.0 
162.50 1 .0  
163.50 1.0 
164.50 1 .0  
165.50 1.0 
166.50 1.0 
167.50 1.00 
168.50 1.00 
169.50 1.00 
170.50 1 .00  
171.50 1.00 
172.50 1.00 
173.50 1.00 
174.50 1.00 
175.50 1.00 
176.50 1.00 
177.65 1 .15  
178.65 1.00 
179.55 0.90 
180.20 0.65 
181.20 1 .00  
183.2C 1.00 
183.20 1.00, 
184.15 0.95 
185.16 1.01 

:0 . .  

, I I I I C O W  bv 1 E l  e v  ot ion I I Bcarinq T. MacKenzie 
i I I 

I I 4 Coordinates 
I L + I I 

O E S C R l  Pf I ON 

142.91 - 153.05: 

150.05 - 155.65: 

155.65 - 177.65: 

177.65 - 183.20: 

180.20 - 184.15: 

184.15 - 185.16: 

185.16 - 186.32: 

Highly v a r i a b l e  p o r p h y r i t i c  a n d e s i t e  as p rev ious .  
Lower c o n t a c t  i s  very i r r e g u l a r  b u t  d i s t i n c t .  Highly 
f r a c t u r e d  a t  c o n t a c t  w i t h  much a s s o c i a t e d  c a l c i t e  
ve in ing .  
Med. t o  dark  grey ,  fg, uniform, we l l - so r t ed  t u f f  as 
previous .  Minor m o t t l i n g ,  s l i g h t  co lou r  v a r i a t i o n s .  
Occ. l i g h t  g reen  phenocrys ts  t o  2mm and 1%. 
clusters (2mm) and 3cm zones of c h l o r i t e .  
P o r p h y r i t i c ,  a n d e s i t i c  f low as p rev ious .  S t rong ly  
v a r i a b l e  i n  b o t h  co lou r ,  deg ree  of a l t e r a t i o n ,  and 
concen t r a t ion  of phenocrys ts .  Augi te  (?) phenocrysts 
grade  up t o  lcm. 
w h i t e  a l t e r e d  pa tches .  Occas iona l  c a l c i t e  v e i n i n g  up 
t o  8mm wide. Sharp ,  r e g u l a r ,  lower c o n t a c t .  
Shear zone. Extremely f r a c t u r e d  and a l t e r e d ;  s o f t ,  
fr iabl-g c l a y - a l t e r e d .  Grey-black t o  l i g h t  green ,  
mottled i n  c o l o u r .  Lower  65cm of zone is less sheared 
a n d ' a l t e r e d  - appea r s  t o  be  f g  grey  t u f f  o r i g i n a l l y .  
Py i s  p r e s e n t  throughout i n  c a l c - c h l o r i t e  v e i n s  and 
f r a c t u r e  f i l l i n g .  Minor b r e c c i a t i o n .  
Light t o  da rk  g rey  vfn t u f f .  Hard, s i l i c e o u s ,  moderate 
t o  h igh ly  f r a c t u r e d .  
t o  lcm. 
based on v a r i a t i o n  i n  g r a i n  s i z e  most ly .  
w i th  numerous h a i r l i n e  f r a c t u r e s  l i n e d  w i t h  ca lc i te .  
T r .  t o  5% ( l o c a l l y )  f g  dissem. py, and py c o a t i n g s  on 
f r a c t u r e s .  Distinct b u t  i r r e g u l a r  banding. Weil 
def ined  lower con tac t .  
Al te red  t u f f ;  Probably as above, now bleached ,  sheared ,  
l o c a l l y  gouged. Genera l ly  ha rd ,  s i l i c e o u s ,  w i t h  
l o c a l  s o f t  d a r k  green c h l o r i t e  p a t c h e s .  
has 30cm zone of  bleached t u f f  w i t h  i r r e g .  ca lc i te ,  
c h l o r i t e  + minor py banding. Py t,r. - 5% o v e r a l l .  
Feldspar Torphyry I n t r u s i v e :  Med. green  g rey ,  ha rd ,  
minimally f r a c t u r e d ,  f g  w i t h  15-20% c h l o r i t e  t o  4mm. 
White f e l d s p a r  phenocrys ts  5% of rock  up t o  2mm i n  s i z e .  
Q t z  and c h l o r i t e  h fg f e l d s p a r  i n  groundmass. 
darker  i n  c o l o u r  than p r e v i o u s l y  d e s c r i b e d  i n t r u s i v e  
(9.45-49.53m) due t o  i n c r e a s e d  c h l o r i t e  c o n t e n t .  

Fg py i n  

Contains b leached  and mot t l ed  green- 

B r e c c i a t e  t e x t u r e  (vague) wi th  f r a  

Non ca lcareous  
Colour v a r i a t i o n  produces mot t l ed  appearance 

Upper c o n t a c t  

Much 

INTER SECTlOr 
ANGLE 

:on tac t :  0' 

a l c i t e  Vn: 
18' 
o n t a c t :  
65' 

anding: 45' 

on tac t :  50' 

e / I  
GRAPH IC 

I : 500 - SAMPLES 
From . h , Length L U  -1 

1 I I 

.O! 
<.O! 
4 . 0 .  
0 .u  
4.01 
<.O: 
<.Ol 

.O! 
c. 0: 
0.1( 
0.21 
< .O! 
< .o. 
0.11 
< .O. 
K .o. 
<.O. 
< .O. 
<.O. 
< .o. 
< .o. 
<.O! 
< .o. 
C.01 
c. 0: 
< .O. 
<.O: 
< .O! 
c.01 
q.0: 
0.4( 
< .Oi 
< .O! 
<.O! 
C . l I  
<. 0. 
<.O! 
< .O! 
< .O! 
< .O! 
< .O! 
< .O! 

<. O! 

I 
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INTERSECTION 
ANGLE 

'pper Contac 
8 3' 

t /Re  
GRAPHIC 

I : 500 

k I I 
I x t 

O E S C R I P T  I O N  I 

A S S A Y S  

B 

D 

1 E.PT H ( metres f€C w" 
Length 

0.98 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.97  
1 . 2 3  
1.00 
1.00 
1 . 0 9  
0 .98  
0 .93  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0 . 6 1  

1.00 
0.86  

Zn O/O c u  O/O Yumber 

5475 
5476 
5477 
5478 
5479 
5480 
548 1 
5482 
5483 
5484 
5485 
5486 
5487 
3488 
5489 
5490 
5491 
5492 
5493 
5494 
5495 
549 6 
5497 
5498 
;499 
i500 
7001 
7002 
700 3 
7004 

7005 
' 0 0 6  

From 

186.32 
187.30 
188.30 
189.30 
190.30 
191.30 
192.30 
193.30 
L94.30 
195.30 
L96.30 
197.30 
L98.30 
L99.30 
200.27 
201.50 
202.50 
203.50 
204.59 
205.57 
206.50 
207.50 
208.50 
209.50 
!lo. 50 
211.50 
212.50 
213.50 
214.50 
!15.50 

216.11 
!17.67 

From - 

1 6 . 1 1  

To --- 

!24.03 

L87.30 
L88.30 
L89.30 
L90.30 
L91.30 
L92.30 
L93.30 
L94.30 
L95.30 
L96.30 
L97.30 
L98.30 
L99.30 
!OO. 27 
201.50 
202.50 
!03 .50  
204.59 
z05.57 
z06.50 
!07.50 
!08 .50  
!09 .50  
!10.50 
!11 .50  
!12.50 
!13 .50  
t14.50 
!15.50 
! 1 6 . 1 1  

! 1 7 . 1 1  
!18.53 

~ . 0 5  
< .05 
< .05 
< .05 
< .05 
<. 05 
q . 0 5  
4 . 0 5  
.= 05 
c . 0 5  
0.10 

LO. 05 
: 0 . 0 5  
:0.05 
C0.05 
0.10 
c. 0 5  
c . 0 5  
< .05 
<.05 
< .05  
q .05  
<.05 
<.05 
q .05  
<.05 
< .05 
< .05 
q . 0 5  
(. 05 

c .05 
~ . 0 5  

Vfg t o  fe; t u f f ,  brown t o  grey t o  b l ack .  Hard, 
s i l i c e o u s ,  s l i g h t l y  a l t e r e d  i n  p l aces .  Rare zones 
bea r ing  1% w h i t e  phenocrysts t o  l.Omm. Genera l ly  
uniform with respec t  t o  g r a i n  s i z e  and composition. 
Abundant h a i r l i n e  f r a c t u r e s  & i r r e g .  v e i n s  bea r ing  
calci te .  Minor fg dissem py ( 5 1%) and some py on 
f r a c t u r e  planes.  
brown wi th  5-10% c h l o r i t e  pa t ches  (up t o  5mm) 
p o s s i b l y  due to  proximity t o  i n t r u s i v e .  Lower c o n t a c t  
s i m i l a r l y  a l t e r e d ,  broken and i r r e g u l a r .  
Fe ldspar  Porphyry i n t r u s i v e .  Medium grey ,  hard ,  
moderately f r ac tu red ;  mg - cg w i t h  5 - l o % ,  2-5mm 
f e l d s p a r  phenocrysts. 
C h l o r i t e  t o  30%, f .  g ra ined .  Euhedral cubes of py 
41% disseminated f i n e  g r a i n s .  
throughout u n i t  with on ly  minor changes i n  c h l o r i t e  
con ten t .  
Andes i te  porphyry as p rev ious  (136.60-141.26m).  
Augite? phenocrysts v a r y  
w i t h  g r a d a t i o n a l  changes. 
f-mg, hard  moderately f r a c t u r e d .  Trace v f g  dissem. py. 
Groundmass v f g  w i t h  2% w h i t e  f e l d s p a r  phenocrys ts .  
Rock i s  gene ra l ly  f r e s h  and u n a l t e r e d .  

Top 60cm of zone i s  mot t l ed  grey t o  

Qtz & c h l o r i t e  i n  ground mass. 

Uniform c h a r a c t e r  

from 1-15% and from 3-15mm 
Unit  o v e r a l l  is  green-grey, 

, 

186.32  - 200.27 :  

200.27 - 204.59:  lontact:  50' 

Iontact: 40' 
204.59 .- 216.11:  

C r y s t a l l i n e  Limestone: 
Broken, i r r e g u l a r ,  upper c o n t a c t .  Un i t  is  ca l ca reous ,  g rey ,  f-mg, hard 
and moderately f r a c t u r e d ,  u sua l ly  massive and .uniform. Minor c h l o r i t e  
i n  f r a c t u r e s  i n  upper p o r t i o n .  
poddy (? )  . Occasional s t y l o l i t e s  and pseudo b r e c c i a t i o n  prob .  r e l a t e d  
t o  p r e s s u r e  s o l u t i o n  and r e c r y s t a l l i z a t i o n .  Cr inoid  fragments compose 
m a j o r i t y  of l imes tone ,  as t i g h t l y  packed mass w i t h  ca rbona te  cement. 
Rare s i l i c i f i c a t i o n  + c h l o r i t e  r e l a t e d  t o  f r a c t u r e s .  R e c r y s t a l l i z e d  
b i o c l a s t i c  ( c r i n o i d a i )  l imestone. 

Rare py 2 PO v e i n i n g ,  i r r e g u l a r  and 

218.30m: Py, PO v e i n  (lcm) 050' t o  c o r e  a x i s .  c \  

0, gy v e i n (  
5 0  

E. 0 .H . 84-V-23 
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grey polvmic t ic  conglomerate wi th  v a r i a b l e  r a t i o  of clasts t o  mat r ix .  
Clasts compose 15-90% of u n i t ,  averaging 50-60%. Clasts range  from 

green  t u f f s  w i th  lesser buf f  to  p a l e  green c h e r t ,  b l a c k  a r g i l l i t e ,  
c r y s t a l l i n e  t o  p o r p h y r i t i c  v o l c a n i c  flows, and rare monzoni t ic  i n t r u s i v e  
c las ts .  
comprised of qua r t z ,  f e l d s p a r s ,  l i t h i c  g r a i n s  and minor c h l o r i t e .  P y r i t e  
is  commonly disseminated w i t h i n  t h e  matr ix  t o  1-2% o v e r a l l .  Minor 
h e m a t i t e  s t a i n i n g / a l t e r a t i o n  a f f e c t s  both clasts and ma t r ix  t o  l imi t ed  
ex ten t ,  < 5% o v e r a l l .  

Conglomerate bea r s  i n t e r c a l a t i o n s  & i r r e g u l a r  beds of sands to=, 
s i l t  and red-brown h e m a t i t i c  mudstones. The mudstones are gene ra l ly  
s o f t ,  v f g  

g e n e r a l l y  n o t  widespread. 
d i sco loured  wi th  more abundant f r a c t u r i n g .  

lcm t o  +12cm, are sub-rounded t o  sub-angular and are composed of f g  

Matr ix  t o  t h e  clasts c o n s i s t s  f g  t o  cg sand & s i l t  material 

and bear  5-29% c l a s t s  up to  5cm as i n  t h e  conglomerate.  
I r r e g u l a r  calci te  v e i n i n g  a f f e c t s  a l l  t h e  sediments  b u t  i s  

Upper 5m of s e c t i o n  is s o f t e r ,  weathered,  

Prominent h e m a t i t i c  mudstone l a y e r s  occur  as fo l lows:  
3.20 - 4.25 m. 
7.40 - 7.62 PI. 
9.63 - 9.78 m. 

16.42 - 16.72 m. 
19.81 - 20.42 m. 
28.86 - 28.92 m. 
28.95 - 29.05 m. 

30.40 - 31.41 m: A l t e red  zone ( r e g g o l i t h ? ) :  Weathered crumbly 
h e m a t i t i c  mudstone wi th  abundant v o l c a n i c  c l a s t s .  
H e m a t i t e  a l t e r a t i o n  i n c r e a s e s  t o  35% w i t h  depth 
r e s u l t i n g  i n  near ly  complete replacement of some 
c l a s t s  and matr ix .  C a l c i t e  is  common i n  ve ins  
and l o c a l l y  wi th in  mat r ix .  

s t r e a k s .  Remnant (?) c l a s t s  of  p a r t i a l l y  rep laced  t u f f s ,  0.5cm, <1%. 
S p e c u l a r  hemat i te  occurs  as fg. d i sseminat ions  and masses w i t h i n  t h e  u n i t .  

mo t t l ed  pa tches  and i n  f i n e  lm v e i n l e t s .  
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I 

I I 
I 
I 

t Coara inoter  
I L 4 

O E S C R l  P f l O N  
I C o r t  3 

IWER SECT101 
ANGLE 

9 / A  
GRAPH IC DEPTH (metre SAMPLES 

1:50 From 

i2.86 

i9.80 

To 

39.80 

--- 

53.34 

Ca . _  

97 

89 

cu "I - Numbe - 

6368 
6369 

Lenqth 

1.11 
1.0( 

From 

32; 86 
34 .oo 

' r3 

34 .O 
35.0 

S i l i c i f i e d  Limestone (Brecc ia) :  Vfg, l i g h t  grey - w h i t e ,  ha rd ,  non- 
ca l ca reous  moderately f r a c t u r e d .  
material on f r a c t u r e  s u r f a c e s  and between b r e c c i a  f ragments .  Breccia . 
f r a g s  up t o  6cm, average 1-2cm, compose 90-95%, are sub angu la r .  Minor 
c h l o r i t e  i n  i n t e r  c l a s t s  matrix. Rare s t y l o l i t i c  s t r u c t u r e s  and d i s -  
c e r n i b l e  t r a n s l u c e n t  p a r t i c l e s  ( c r i n o i d s ? )  t o  5mm. 

Light  brown ( s i d e r i t i c / a n k e r i t i c )  6.05 
0.05 

c 

C r y s t a l l i n e  Limestone: Hard, moderately t o  occ.  w e l l  f r a c t u r e d ,  
ca l ca reous ,  grey, massive,  uniform r e c r y s t a l l i z e d  l imes tone .  Mottled 
sub-brecc ia te  t e x t u r e  poss .  s t y l o l i t i c / p r e s s u r e  s o l u t i o n  f e a t u r e s .  
C h l o r i t e  sometimes o u t l i n e s  fragments.  Cr ino id (? )  f ragments  are observed 
but  g e n e r a l l y  are d i f f i c u l t  t o  d i s t i n g u i s h  from groundmass. Trace very 
f g  py cubes.  

E.O.H. 84-V-24 
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I 
2 1 LdCot,,,n Vil la l ta  Showing ' Hor. Cornp / V w ?  Cornp. S h e e t  1 of 

7 

w by T.  MacKenzie 
whv C .  B i l q u i s t / T .  Chapman . FALCONBRIDGE L I M I T E D  

I C o r e  s i  
l N E R  SECTION 

ANGLE 

o v e r y  95.5 %I D r i  l l e r  ' t BO Rc 
GRAPH IC 

I : 500 

ingy e a r  t I h 

OESCRI P T  I O N  

.. . 

ASSAYS SAMPLES D E.PTH ( metres ECW' d M T  
Au Lenqt h 

1.01 
1.00 
0.96 

Zn o/o cu O/O h 

29.51 
30.51 
31.47 

32.50 
33.50 
34.50 
35.50 
36.50 
37.80 

38.50 
39.52 

Number 

63 70 
6371 
6372 

6373 
6374 
6375 
6376 
6377 
6378 

6379 
6380 

From 

28.50 
29.51 
30.51 

31.47 
32.50 
33.50 
34.50 
35.50 
36.50 

37.80 
38.50 

From - 
0 

1.83 
31.47 
37.80 
43.25 
44.85 
23.09 
25.50 

1 .83  

31.47 

37.80 

To 
1.83 

31.47 
37.80 
43.25 
44.85 

123.09 
125.50 
143.87 

3 1  -47 

--- 

37.80 

43.25 

:or 

0 
33 
35 
35 
36 
37 
37 
33 

33 

95 

95 

Casing/Tricone 
Nanaimo Conglomerate w i t h  Hematite Mudstone: 
Main Hematite zone 
Mixed H e m a t i t e / S i l i c i f i e d  Limestone Breccia  
S i l i c i f i e d  Limestone Brecc ia  
C r y s t a l l i n e  Limestone + Breccia 
S i l i c i f i e d  Limestone Brecc ia  
Limestone Breccia 

Nanaimo Conglomerate w i t h  Hematitic Mudstone Layers:  Upper 4.5m i s  
weathered, crumbly, h igh ly  f r a c t u r e d ,  conglomerate.  Lower p o r t i o n  i s  les: 
weathered more massive conglomkrate with s i l t / s a n d  and h e m a t i t i c  mudstone 
beds. 
Conglomerate: Green-grey o v e r a l l ,  c l a s t s  compose 15-20%, average  50-60%, 
and range from l c m  t o  18cm i n  s i z e .  Composition of c l a s t s  is m o s t l y ,  . 
dark green v f g  t u f f s  w i t h  subord ina te  p a l e  green  t o  wh i t e  c h e r t ,  dark  
a r g i l l i t e ,  c r y s t a l l i n e  vo lcan ic  flows, and rare i n t r u s i v e  (monzonite).  
Minor s i l t / s a n d  l a y e r s .  
Hemat i t ic  Mudstone: red-brown, s o f t ,  v f g  b e a r i n g  3-25% clasts of same 
comFosition as t h o s e  i n  conglomerate,  up t o  l c m .  Fine,  h a i r l i n e ,  d i s -  
continuous ca lc i te  v e i n s .  Mudstone l a y e r s  occur  a s ' f o l l o w s :  

8.97 - 9.34 m 
9.99 - 9.69 m 
9.72 - 9.95 m 

1 7 . 2 2  - 17.48 m 
20.03 - 20.70 m 0.05 

< .05 
0.10 

0.10 
<.05 
<.05 
4 .05  
4 . 0 5  
0.20 

:0.05 
:0.05 

29.51 - 31.47 m: Al te red  Zone ( reggol i th?) .  Mostly a l t e r e d  grey- 
brown coaglomerate wi th  decreas ing  abundance of c las t s  w i t h  depth.  
S o f t  and crumbly w i t h  clasts p r e f e r e n t i a l l y  a l t e r e d  t o  yellow-brown 
colour .  Mat r ix  remains grey b u t . i s  harder  and more s i l i c e o u s .  Numerous 
f r a c t u r e s  and ca lc i te  f i l l e d  ve ins  with f-cg p y r i t e .  
i s  very i r r e g u l a r  w i t h  a sharp,deep red hemat i t e  border .  

S o f t  red t o  hard  red-black Hematite. 
brown pa tches ,  s t r e a k s  and mot t l i ngs  wi th  occ.  c h l o r i t i c  pa t ches .  
Dark b l ack  dense  areas conta in  much specular  hemat i t e  as f g  aggrega tes .  
Yellow-brown t o  ochre  fragments i n  the hemat i t e  may have been o r i g i n a l  
t u f f  o r  l imestone.  Traces of v f g  dissem. py. 

Contact a t  31.47.m 

L -  

Well cemented o v e r a l l  w i th  yellow- 

zalcite Vn: 
25' 

zontac t :  55' S i l i c i f i e d  Limestone b r e c c i a  wi th  zones of Hematite:  
Upper c o n t a c t  of hemat i t e  with s i l i c i f i e d  l imes tone  b r e c c i a  is  sharp,  
wel l -def ined.  
hard ,  non-calcareous,  f g  and fragmental  i n  t e x t u r e  wi th  fragments  ou t l inec  
by v fg  brown ma t r ix  ( s i d e r i t i c l h e m a t i t e  s t a i n e d  dolomi te?) .  

The s i l i c i f i e d  l imestone b r e c c i a  i s  l i g h t  grey t o  wh i t e ,  
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LoCarlon I 

I Bcarinq J 
I € 1  ev  o t i o n  

--A 
LQpptd bv 

L I I FALCONBRIDGE L I M I T E D  I I 
1 I 
I 1 

t Coord inotes  I 

I L 1 
D E S C R l  P f  I O N  

t /Re 
GRAPH IC 

I : 500 
SAMPLES A S S A Y S  INTERSECTION 

ANGLE E C W "  )E.PTH (metre! B 

D 

B 

dumber Zn Lenqt h 

0.52 
0.96 
1.00 
1.25 

1.60 

1.15 
1 .o 

h 

40.04 
41 .OO 
42 .OO 
43.25 

44.85 

46.00 
47 .OO 

From 

39.52 
40.04 
41.00 
42.00 

43.25 

44.85 
46.00 

From 

43.25 

44.85 

23.09 

25.50 

- 

To _-- 

44.85 

-23.09 

-25.50 

.43.87 

:or _ .  

36 

37 

$7 

)3 

Local c h l o r i t e  a l t e r a t i o n  and pa tchy  aggregates  are observed.  I n t e r n a l  

w i t h  discont inuous bands and seams of mot t led  d i sco lou red  s i l i c i f i e d  
l imestone.  
39.52 - 40.34 m: 
41.03 - 41.36 m: Hematite 
41.48 - 41.24 m: 
41.43 - 41.48 m: 
42.30 - 42.75 m: 
43.20 - 43.25 m: 

S i l i c i f i e d  Limestone Breccia (SLB): Light grey-white,  ve ry  hard ,  
moderately t o  h igh ly  f r a c t u r e d ,  vfg, non-calcareous. 
are angular  t o  sub-angular,  up t o  6cm, average  1-2cm.  S i d e r i t i c /  

43.66 - 43.38: Specular  hemat i t e  5% i n  a l t e r e d  zone. 

- C r y s t a l l i n e  Limestone *with b r e c c i a t e  zones: D i s t i n c t  upper c o n t a c t  t o  
l i g h t  grey ,  hard ,  massive,  g e n e r a l l y  uniform f-mg r e c r y s t a l l i z e d  l i m e -  
s t o n e  wi th  c r i n o i d a l  f ragments .  
i n s o l u b l e  r e s i d u a l s .  'B recc ia t ed  zones may r e f l e c t  l o c a l  areas of increase1 
p r e s s u r e  s o l u t i o n  and s t y l o l i t e  dens i ty .  

seams"' of hemat i t e  w i t h i n  t h e  l imestone b r e c c i a  have i r r e g u l a r  contac ts  1 1  

Hematite, deep r e d ,  minor mot t led  yellow-brown patches.  

11 

1 1  

11 

1 1  

Brecciate fragments 

. a n k e r i t i c  brown mat r ix  t o  f ragments .  

S t y l o l i t e s  are c o e o n  w i t h  b l a c k  

Breccia"  zones a t :  77.39-81.23, 95.92-102.22, 103.90-107.20, I I  

108.20-108.57, 114.36-116.10. 

<.os 
0.15 
4.05 
0.10 

< .05 

c.05 
< .05 

381 
382 
383 
384 

385 

38 6 
387 

2on.tacts: 
ioo & 50' 

2ontac t 
40' 

:ontact  50' S i l i c i f i e d  Limestone Breccia: Sharp,  d i s t i n c t  upper c o n t a c t .  Minor py 
i n  v e i n s  a t  c o n t a c t .  Very similar t o  previous zone of SLB a t  43.25 - 
44.85. P o s s i b l e  l a y e r i n g  of p ink  tuf faceous  fragments .  Local  c h l o r i t i c  
zones a r e  a l s o  observed. 

landing Q?> 
50' 

Limestone Brecc ia :  B r e c c i a t e  and laminar t ex tu red  sequence of ca lcareous  
l imes tone  ( c r y s t a l l i n e ,  c r i n o i d a l )  as previous  wi th  s i l i c i f i e d  o r  I 

dolomit ized equ iva len t s .  B r e c c i a t e  zones are g e n e r a l l y  d i s t i n  u i shab le  
as mixtures  of bo th  types  wi th  occas iona l  sha rp  c o n t a e t s  a t  60 . 
142.80 - 143.87: 
c h e r t  band. Fg t o  v f g .  T r .  py. 

% 
Non ca l ca reous ,  s i l i c i f i e d  bands w i t h  one l O c m  wide hard 

I 

:on tac t  ? 
60' 

E.O.H. 84-V-25 143.87m. 
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SAHPLE 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
b l  
62  
63 
64 
65 
66 
67 
18 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
04 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
77 
98 
b9 
100 
101 
1 V? 
1dJ 
104 

107 
103 
109 
110 

82 

RO[ 
1CF 
N, 

AG AL 

06200 10800~000 
0,400 10100,000 
1,200 12200*000 
0.500 11900,000 
0,,200 7660,000 
0,300 8380.000 
0,300 10000~000 
0,700 18?00+000 
0,100 6786,000 
1,100 22805,000 
2.400 6180,000 
1,800 lY300,OOO 
1,7GO 16300.000 
24700 44900,000 
0,200 9’iO0,000 
0 I zoo 1 lb00 300 
0,600 9750+000 
08500 llbrJ0*000 
0.500 9970,000 
0,700 33500~000 
0.100 15600,000 
0,000 llli)0~000 
0,509 13600,000 
0,000 13100,000 
1+200 37400,000 
0,900 1?100~000 
1,000 16000~000 
1,?00 ?89’30.000 
1,000 22000*000 
in100 27800,000 
0+900 24500.000 
1.300 24300,000 
1,100 ?0703,OGO 
0,900 :.!565(1.000 
1 6  400 25300 000 
0,300 143004000 
1.100 36bO0,OOO 

le200 28600*400 

1,600 30300,000 
1 000 39800 GGO 
1 300 333C0,r)OO 
1 I 400 ?4200*030 
1,500 29600,000 
0.800 23703*000 
1,000 21100,000 
0,300 19600 4 000 
0,600 27400+000 
2.500 5!500,000 

0,900 3281.0,OOO 

1,000 33700.000 

8d88 8188:88! 
hi88 0 2:;388:188 44 

1,700 255001000 
2,000 3143i)~OOG 

1,703 3Z!OG,OOO 
0 100 ~ ~ 3 0  8 000 
2,100 26500,000 
1,300 37800*000 

:K CHIP SAMPLES COLLECTED SUNHER 1984 AND ANALYZED FOR 26 EL 
t HETHOD P u s  GEOCHEH AU, ANALYSES PERFORMED BY MIN-EN LABS! 
VANCOUVER, ALL VALUES IN PPH EXCEPT AU I N  PPB. 

AS 

0 * 000 
0,000 
0 6 000 
0,000 
9,000 
0,000 
0,000 
0 * 000 
3,000 
0,000 
0,000 
0,003 
0,000 
3,000 
0,000 
0,000 
0,000 
0 t 000 
0,000 
0,000 
0.000 
0,000 
0,000 
0 t 000 
0,000 
0 * 000 
0.000 
0.000 
0,000 
0,000 
0 IO00 
0,000 
0 t 000 
0,000 
0 * 000 
0 I000 
0,000 
0,000 
0 t 000 
0.000 
0 + 000 
0,000 
0,000 o*ooo 
01000 
0,GOO 
0,000 
0,000 
0,000 
0,000 

0,000 
0,000 

0,000 
0,oov 
0,000 
0 000 

8:00008 

8:888 

B 
0,000 
0+000 
o*ooo 
0,000 
0.000 
0,000 
0,000 
3,000 
0,000 
0 I000 
0 b 000 
0,000 
0.000 
3 +GOO 
0,000 
0.000 
O I O O O  
0,000 
0 * 000 
0,000 
0 * 000 
0,000 
0 I000 
0 t 000 
4,000 
0,000 
0.000 

112 * 000 o*ooo 
0 IO30 
0 I 000 
0,000 
0 IO00 
0,000 
0 * 003 
0 IO00 
0,000 
3,000 
0,000 
0,000 
0,000 
0 t 000 
1,000 
0,000 
0tooo 
24,000 
22,000 
10,000 
27,000 
64 8 010 

28 too0 
34,000 

m8: 
?Q :888 
31,000 
9 000 
28,000 
33.000 

BI CA 

4,000 9230+000 
5,000 9370+000 
6,000 13400+000 
4,000 6710.000 
3.000 3890,000 
5,000 7570.000 
5,000 5350*000 
7.000 33700,000 
4,000 25200,000 
12,000 24500,000 
4,000 46800,000 
l6,r)OO 15900,000 
16,000 14800,000 
25,000 11900*000 
3,000 10400,000 
7,000 7640,000 
4,000 95Y0,OOO 
2,000 13300+000 
6,000 12700,000 
4,000 3800,000 
410GO 63Y0,OOO 
5,COO 7830,000 
3,OCO 10300+000 
14,000 22500+000 
13.000 16700+000 
16,000 16700.000 
181000 18300,000 
16,000 28700.000 
17,000 ?5600.000 
23 I GOO 25200,000 
18,000 21100,000 
17,000 22000,000 
25+000 25800.000 
7,000 6970.000 
21,000 28200.000 
18,000 25700+000 
21.000 19600,000 
20,000 26300,000 
29,000 22300,000 
1Y a 000 23400 +GOO 
20,000 26300,000 
234000 23300;OOO 
27,000 22400+000 
5eOCO 13000,000 
5,000 10200,000 
5+000 8090,000 
7,000 9200*000 

25tOOO 33900,000. 
6.000 12200.000 
7,000 17000~000 
151000 14400+000 
19eOOO 2C800,OOO 

3,040 9420.000 

20.000 45400.000 

R888 Tf188:888 
17,000 23200*000 
0,000 1820.000 
16.000 18200 000 
12.000 22600,000 

CD 

0 + 000 
0,100 
01400 
0.000 
0.000 
0,000 
0.100 
0 t 300 
0,500 
0 e 400 
1,100 
0,000 
0,000 
01000 
0,100 
0,200 
O!OOO 
0 * 000 
0 t 000 
0,100 
0,400 
0,000 
0,200 
0 400 
0 * 000 
0.000 
0,000 
@*GOO 
0.000 
0 t 000 
0 I000 
0 t 000 
0.000 
0 * 000 
0,000 
0,100 
0,000 
01000 
0,000 
0 * 000 o*ooo 
otooo 
0.000 
0,000 
OIOOO 
Ot600 
0 * 000 
0,300 
0,200 
0 IO00 
0 t 300 
0,000 
0.000 
0.000 

0,000 
0,900 
0.000 
0,000 

;:I88 

co 
101000 
11.000 
13.000 
11.000 
8.000 
8.000 
11,000 
17,000 
10,000 
28,000 
39 t 000 
27 t 000 
301000 
55 * 000 
11,000 
11.000 
12.003 
10.000 
10,000 
12,000 
14,000 
9.000 
13.000 
10~000 

. 17,000 
22,000 
28 I000 
32.000 
36 000 
28,000 
33,000 
39 t 000 
321000 
29,000 
37,000 
131000 
32+000 
29.000 
38.000 
40,000 
47,000 
37 8 000 
38 e 000 
39,000 
39,000 
14,GOO 
14,000 
l6rOOO 
481000 
16,000 
15*000 
37 000 
32,000 
31,000 
351000 
25,000 
1+000 
25,000 
18,000 

14,000 

.EHENT 

cu FE 

10 e 000 31600 000 
16,000 32000.000 
63,000 35100eOOO 
10,000 33000,000 
6.000 19900,000 
5,000 27900,000 
28tOOO 30000,000 
z,OOO 41700,000 

1591000 57600,000 
187,000 57900,000 
155 000 61700+000 
104,000 63000.000 
107 ~0001270001000 
16,000 31600,000 
114000 35000+000 
8,000 35000*000 
9,000 31400*000 
236000 37400,000 
23,000 38800,000 
19,000 38200,000 
23.000 27700,000 

J ~ O O O  27900+000 

i3,ooo 29300, ooo 
14,000 22100,000 
153,000 40600,000 
119,000 479004 000 
132+000 58500,000 
183,000 70000~000 
198 e 000 54700 000 
143.000 67000+000 
84,000 84500,000 
215,000 66300,000 
149.000 63400*000 
168.000 81800.000 
21+000 40500*000 
1641000 69300,000 
143+000 66600,000 
12’2,000 80400,000 
212 t 000 81500 000 
156 ,OOO103000 I 000 
154,000 78200,000 
129,000 71200 000 
131eOOO 84200+000 
141 t 000 97000*000 
6,000 34000,000 
4,000 36900.000 
41000 34300,000 
5,000 42400,000 

304 ~000112000~000 
10,000 39900*000 
4,000 41000.000 

181+000 83900+000 
164,000 83300,000 
146,000 86200,000 
102,000 93300*000 
144*000 62200,000 

4 t 000 . 3330 4 000 
182 t 000 68600 t 000 
132,000 48?001000 

151.000 69600.000 

K HG 

1130 6 000 3410 .OOO 
1040 e 000 3160 I 000 
1540 000 6100 t 000 
1550,000 5520,000 
1730.000 3100+000 
1730*000 2690*000 
1880.000 4460,000 
1520sOOO 8550,000 
3330,000 6250+000 
1910*000 15500,000 
2840,000 19200,000 
463.000 14500,000 
669 ,000 14500,000 
278,000 29300*000 
941*000 4290,000 
1500,000 4090,000 
1900,000 4030*000 
1560+000 4120 I 000 
1660,000 4800,000 
20101000 3740.000 
2150eOOO 8530,000 
1420*000 3550*000 
1090,000 7130,000 
2070,000 5370,000 
374,000 6320,000 
482,000 11300,000 
293,000 13500~000 
837 I 000 14000 to00 
346.000 10500~000 
549.000 15400,000 
468,000 18100.000 
610,000 13100,000 
2230,000 11900,000 
511,000 14300,000 
2440.000 6640,000 
796,000 12900.000 
516,000 12000,000 
398 e 000 18100 t 000 
7261000 16500,000 
450,000 21300.000 
712,000 21600+000 
8371000 17100+000 
462,000 17000,000 
647,000 14000.000 
682,000 9390.000 
732+000 10500,000 
1010aOOO 9010*000 
1400,000 10800~000 
11201000 16400*000 
1270*000 9850~000 
939.000 10200.000 
6771000 12900eOOO 
505,000 6180 t 000 
589,000 7740.000 
687+000 9890*000 
390,000 7500.000 

3540,000 376,000 
382.000 8300.00 

413,000 13000.000 

4111000 73101008 

, 



SAMPLE NO. 86 AL AS 8 
111 
112 
113 
114 
115 
116 
117 

119 
120 
121 
122 
123 

' 124 
125 
126 
127 
128 
12Y 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 

151 
152 
153 
154 
155 
156 
157 
158 
159 
150 
161 
162 
143 
164 

~ 145 
166 
lb! 
148 
169 
170 

iia 

290 

1,700 
2,200 
1,400 
1,500 
1,400 
1,700 
1,500 
0 300 
0,900 
2,200 
0,700 
0,100 
0,300 
0,700 
0 a 600 
0,400 
0 600 
0 8 400 
0 t 300 
0,700 

0,900 
0,200 
2,700 
21000 
1,300 
0,800 
1,000 
1 t 100 
1,400 
1,300 
0,600 
0,900 
0 t 900 
0 t 900 
0.5130 
0.800 
0 t 700 
1,100 
0.100 
0,900 
0,500 
0.800 
0,500 
1 IlbO 
0 I700 
0,300 
0,500 
0,500 
0.Y00 

L 0'600 
0.800 
3,900 
O.BOO 
0,800 
0,900 
1 I100 
1,100 
0 + 900 
0,700 

o,aoo 

31400*000 
23000*600 
?9t00 000 
28700*000 
31300,000 
28100, GOO 
2:JOG.OOO 
7340,000 
11900a 000 
11300~000 
15000,000 
~880,000 
23804 000 
2lAOJ ,000 
20000.00C 
26600 *OOO 
18000,000 
22600~000 
22000*000 
21500,000 
?4000,000 
23900 e000 
21700~000 
27900,000 
23400'000 
173OO*OOO 
19400,000 

26800+000 

10600 t 000 
25400aOOO 
21300,000 
17200 +OOG 
17400+OGO 
19900+000 
L'0100.000 
20100,000 
32900,000 
16000~000 
?4300+000 
1140(1+000 
16900.000 
25~0(i.000 
25900,000 
17400,000 
15200 t 000 
18600,000 
1.2400~000 
13500*000 
14200,000 
17400,000 
16100iOGO 
14100,000 
12500,000 
13000 t 000 
36500,000 
37300,000 
15100+0@0 
17600,000 

17600+000 

34600,WO 

0.000 
0,000 
3 + 000 
0,000 
2,000 
0 t 000 
10,000 
16,000 
28 t 000 
37,000 
32.000 
31,000 
20 ' 000 
34.000 
29,900 
35 6 000 
42,000 

314000 
32,000 
64,000 
109.000 
2,000 
0 t 000 
0'000 
0 * 000 
12,000 
1,000 
0,000 
0,000 
o+oo(, 
0.000 
0,000 
0,oco 
0,000 
0,000 
0*000 
0,000 
0 I000 
18.000 
0 IO00 
15.000 
0.000 
o*ooo 
0 I 000 
1,000 
18,000 
01000 
15,000 
0 I000 
0 I 000 
0,000 
0~000 
0,000 
0,000 
0.000 
0,000 
0.000 
0&000 
0 * 000 

34,000 

30,000 
25,000 
28 I 000 
29,000 
27.000 
28.000 
24 4 000 
9,000 
14,000 
1:,000 
15iOOO 
17,000 
4 + 000 
23,000 
21,000 
28 IO00 
17,000 
23.000 
?3+000 
22,000 
471000 
25 1 000 
28,000 
21 '000 
16,000 
18*000 
17+000 
28.000 
36,000 
:o*ooo 
21*000 
23,000 
22,000 
27 + 000 
20*000 
22.000 
216000 
27 * 000 
24,000 
24,000 
13,000 
186000 
23,000 
25,000 
13,000 
26,000 
20,000 
16,000 
13,000 
15,000 
18,000 
16,000 
14,000 
13,000 
13,000 
35,000 
38,000 
17 000 
18.000 

ia,ooo 

BI CA CD co cu FE 

15.000 
:1,000 
5 t 000 
7,000 
5,000 
6 000 
6.000 
3 I 000 
134060 
16,000 
7 000 
3 e 000 
1,000 
8 ;ooo 
7,000 
4,000 
9.000 

7,000 
7,000 
7 000 
11,000 
10,000 
9,GOO 
8,000 

15300*000 
19400,000 
15200'000 
14300 000 
11700*000 
16200+000 
7500,000 
8010,000 
14600,000 
5330,000 
9270,000 
32000+000 
15200*000 
11600+000 
9720*000 
159001000 
3400.000 

5,000 13500,000 
5,000 12500*000 
8,000 12800.000 
9 ,000  15900,000 
9,000 118OOeOOO 
7,000 1650*000 
30,000 12500+000 
22,000 16300*000 
13.000 9170*000 
7,000 24800+000 
13e000 10300,000 
14,000 ?560OtOOO 
15,000 23800*000 
12+000 18300,000 
91000 14000~000 
10,000 

8,000 i0600,ooo 
9,000 11300,ooo 
7.000 6350.000 

10,000 15500.000 
8,000 8020*000 
91G00 22000,000 
3,000 5460*000 

l! 000 14x0 .OOO 
s~t000 8270+000 
9.000 7880*000 
9,000 10800*000 
12,000 15000~000 
7,000 18300*000 
31 000 6260 I 000 
6,000 Y400*000 
4,000 24800+000 
5,000 llO001000 
7,000 8580,000 
8 t 000 
7,000 9240,000 

11500 * 000 
11600,000 
12300,000 
16lOOi 000 
19000,000 
12000t000 
9300.008 

i58oo,ooo 

-.~. ... 
10000*000 

0,000 
0.000 
0.000 
0,000 
0 t 200 
0 I000 
0,400 
0,100 
0,900 
0 500 
0 300 
0 900 
0,300 
0,000 
0 400 
0,300 
0,200 
0,500 
0,300 
OtlOO 
0 t 200 
OtZ00 
2,100 
1,000 
0,800 
0,800 
14600 
1,000 
2,500 
1,600 
0 I 600 
3.400 
3 6 530 
1,600 
2 400 
1.200 
0.800 
0.600 
0 I 800 
1,300 
1.000 
0 t 400 
0.300 
2,800 
0 400 
0,400 
1,300 
0,ioo 
0.800 
0,000 
0.000 
0.100 
0,000 
0,000 
0,000 
0.000 
0,700 
0,600 
0,000 
0.000 

31.000 
291000 
21'000 
23,000 
22,000 
22,000 
20,000 
7,000 

14,000 
17,000 
151000 
13,000 
1,000 
151000 
15,000 
14,000 
16,000 
14.000 
14,000 
15,000 
164000 
17.000 
24,000 
40 000 
26,000 
14,000 
13*000 
15,000 
25 000 
25+000 
20,000 
131000 
14,000 
12,000 
13,000 
13,000 
12,000 
14.000 
13*000 
15,000 
14,000 
6 6 000 
12,000 
21,000 
15,000 
15*000 
13*000 
12.000 
8 I000 
10.000 
10,000' 
12.000 
11,000 o*ooo 
11,000 55,000 
llt000 134000 
9.000 30,000 
18,000 0.000 
16eOOO 
13+000 
13.000 

0.000 
4.000 
15.000 

192+000 
160,000 
7,000 
7 000 
6,000 
5,000 
4,000 
13,000 

353 * 000 
734 000 
39 000 

8,000 
3 t 000 
19,000 
15,000 
64,000 
10,000 
8,000 26500.000 
10,000 23900,000 
12,000 30300+000 
4,000 30500+000 
9,000 36000,000 
30,000 34200+000 
119 000 86200*000 
62,000 56500,000 
11,000 40400*000 
3,000 28300,000 
10,000 37300,000 
46,000 63000*000 
111,000 56300.000 
31,000 37600.000 
95,000 
30,000 52400+000 
24,000 57500*000 
12,000 57500*000 

121.000 57000+000 
26*000 61300eOOO 
3,000 51000*000 
20.000 53800,000 
6.000 59700.000 
32,000 24800,000 
1421000 53800,000 
83r000 62800*000 
119,000 63100*000 
16,000 53800.000 
42.000 39300,000 
1,000 48500.000 
1.000 29800*000 
l8iOOO 46800.000 
3,000 46100,000 
3,000 56300*000 

51400,000 
47400+000 
49900eOOO 
47500.000 
62000*000 
161300+000 
63800tOOO 
59700,000 

7,000 53a00,ooo 

65300 I 000 
8 16001 000 
45700+000 
74100,000 
72400.000 
71500+000 
62300t000 
22700,000 
37200*000 
23700,000 
30200+000 
25700+000 
3870,000 
30900,000 
29500 * 000 
28600*000 
32900,000 

-. ... 
43300,000 

K 

276 I 000 
613,000 
388 e 000 
728,000 
627.000 
293,000 
1400,000 

806.000 
1170,000 
! 590.000 

-. . . . . . 
2330,000 

tlG 

179009 000 
12100.000 
11 100.000 
12900.000 
12200*000 
11800.000 
11500 2260.000 000 

72201000 
- .  . . . 5590.000 

695,000 7260.000 
1980.000 7590*000 
2800,000 431,000 
378,000 8610,000 
327+000 8620,000 
411,000 10200,000 
602,000 10200,000 
335,000 8940,000 
284,000 7490.000 
258,000 7730,000 

315,000 
686.000 
717.000 
5391000 
1190 .OOO 
4060*000 
1300tOOO 
1520.000 
1570 I 000 
8481000 
1570*000 
2470,000 
1890tOOO 
2230,000 
3200+000 1680.000 

2210.000 
2330,000 6010 e 000 
3230.000 4220,000 
1550eOOO 6090*000 
2680+000 1970,000 
2160 000 4500 e 000 
2700.000 10300*000 
1670.000 7060,000 
2410.000 6350,000 
5060.000 1670*000 
4030 .OOO 4130,000 
3780.000 2990,000 
1720,000 2600.000 
1680 I 000 3860 t 000 
1680.000 5090.000 
1980,000 4470,000 
1480.000 3260.000 
1880 a 000 3370 so00 
1490+000 2990*000 
1710+000 10900iOOO 
1240,000 8760.000 
1700 000 2950,000. 

4060,000 

303 000 8910,000 
9750+000 
9500,000 
18200.000 
9550 000 
6580,000 
6870 t 000 
7390.000 
13400+000 

9000 + 000 
5650*000 
4360,000 
4710+000 
4340,000 
5050,000 
5750 000 
3770.000 
5710t000 



171 
17:' 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
1% 
1 B4 
185 
186 
187 
1 A8 
169 
1PO 
191 
192 
193 
195 
17s 
19? 
1YB 
199 
200 
201 
?(j9 

20? 
204 
205 
206 
?07 
208 
209 
210 
21 1 
?12 
21'1 
214 
?IS .  
216 
217 
210 
219 
??O 
;7?1 
222 
223 
224 
225 
'776 -- 
227 
228 
229 
230 
231 

._ .. 

---.---+ -.-- ~.. . . . . .. . . 

SAHPLE !lo, AG AL 

0,900 18C00.000 
0,lOO 13500+000 

0.500 i3000,01!0 

0.600 17300,000 

@,SO0 20tG0,OOO 
0.600 12700,000 
0,400 2050(~+00'0 
0.300 8920.9i)O 
0,600 !: io0,300 
0,400 12500,000 
G,.lOi) 12000~~000 
0,500 12600,000 
0 I 600 25900 O W  

0,400 134ii0.000 

0,500 ?2900*00(i 

0,600 17500~000 

O*?OO ?4330,000 
1,100 JlE(r@*GOO 
1,503 310ir0,000 
0,?00 14430~000 
0,100 12300~000 
0+200 16300.030 
0,000 27000+000 
1,000 3250~1,000 
0.000 1 m o  ,000 
0 I 500 252OO,300 
Oa600 37600.i)OO 
?e900 3200OtCO@ 
3,200 41260,003 
?a100 2~500,000 
2.200 l9w) ,000 
1.600 19900+030 
2.200 44900,OGO 
1,900 26200~000 
0,600 31?G04G00 
I ,:.100 ?7303,OGO 
0,800 47700,000 
O.:!OO ?7900.000 
1,300 ~0700.000 
1tOOO 3630,'XG 
1 .40O 48606.000 
0 t 890 ?891.0,000 
4,400 51700,000 
0,100 466OU+0GO 
2 4 000 395/JO,OOO 
2.500 25700,000 
0.500 ??AM I (100 
0.700 24500,000 
9.700 24300,i?O0 
0.600 20430,000 
1 t 100 184Od,000 
0 ,300 15500 ,000 
0,800 !6000,000 
0,500 lttCO,OOC 
1,300 2'i30G*Or)O 
0,500 lb?O'JtOOO 
0,600 18300,000 
0,700 23200.000 
0,150 140G0+000 

0.000 44700,iiOO 

AS 

1).000 
3,000 
5.000 
4.000 
0 t 000 
0 ,000 
0,000 
0 I000 
0,000 
0,090 
164000 
0 * 3ll0 
U GOO 
0,000 
6,000 
0,COO 
0.000 
0,030 
0,000 
5,000 
0,000 
0*000 
0*000 
0,GOO 
7.000 
0,000 
0 8 000 
0,000 
0,009 
0,000 
3 1000 
0,000 
0,000 
0,009 
0,000 
0 * 000 
0,000 
0.000 
0.000 
0 I000 
0.000 
9 4 000 
0 t 000 
0,OGO 
7,000 
0 + 003 
0,tOO 
1,000 
0,000 
0.000 
0 1 GOO 
0 IO00 
@,OOO 
0,OOG 
0. 030 
0.000 
0,000 
~ e * O O O  
0 t 0011 
1, OOIj 

B 
1c,ooo 
15,000 
14,000 
15,000 
!9,U00 
16,OGO 
14,000 

17+000 
19,500 
c ,000 
18aOOO 
13,000 
14,000 
13 803 
27,000 
25,000 
441000 
3? I000 
15,000 
8 b 000 
8 I000 
15,OOb 
20,000 

114000 

21,000 
?9,000 
13,000 
8,000 
9 + 000 
?3+000 
1 I000 
14,000 
41,000 
34,000 
0.000 
30.000 
19,000 
27,000 
12,000 
33,000 
27 t 000 
30 I 000 
L'0,OOO 
!,OJO 
7,000 
8,000 
6,000 
1,000 
1,000 
1,903 
4 #GOO 
0 * 000 
4,000 
1,000 
3,005 
6 000 
0*000 

ie,ooo 

a,ooo 
17,000 

I1 Cb 

7,000 10100,000 
5,000 9290,000 
5,000 12600,000 
51GOO llYOO*OOO 
8,000 11300~000 
6 t 000 i600 * 000 

8,000 1080~',000 
6.000 9670.000 
5,000 11800,000 
3,000 10300.000 
5,000 15900,000 
5,000 11800*000 
5,000 8830,000 
5,000 9210.000 
7,OW 1JLOO,000 
8.000 13100,090 

20,000 19600*000 
15,000 22700,000 
9,000 18100~000 
3,000 11400~000 
? I 000 11300 000 
9,000 11800,000 
18 t GOO 17800 t 000 
4,000 3230,000 
11,000 1osoo*ooo 
16,000 21200,000 
44 .GOO ?3400*000 
45,000 26100,000 
39,000 12900,000 

25.000 138OOt000 
33,000 26200.000 
29,000 13200,000 
14+000 14800,000 
22, 000 25600 4 000 
12.000 45000,000 

8,000 ,010,000 

35.000 20800,000 

11,003 91?(1.000 
17,000 4890.000 

1~:OoS 1 ; ~ ~ ~ : $ ~  
131000 10500*000 
574000 23400+000 
79000 22POtOOO 
6,000 2320+000 
30.000 6770.000 
j6.004 19400,000 
10,000 20000,000 
12,000 20900,000 
9.000 12300sOOO 
12,000 9680tOOO 
13,000 17?00.000 
11,000 14600~000 
12,000 11800~000 

13,000 10900 000 
8,000 13800,400 

lJ.000 18700~000 
J+OOO 3710,000 

11,000 8440.000 

i',0Plj 6800,000 

CD 
0,200 
0 t 300 
0,200 
0,ooir 
0,200 
0.000 
01300 
0,200 
0.000 
0,400 
0 + 300 
0,109 
0,600 
0,000 
0.400 
1,000 
0 + 400 
0,500 
01000 
0,300 
0 * 200 
01300 
1 t 400 
1.400 
0,804 
0.800 
1,300 
0,000 
0.000 
0 4 300 
0,000 
0.000 
0 t 700 o*ooo 
1,400 
3,OGO 
1,800 
0.900 
1.600 
1,200 
1.200 
1 + 500 
0,000 
2,800 
3,100 
0,900 
0,000 
0 t 900 
1 * 200 
1 300 
0,900 
0.700 
0,700 
0,200 
0 t 300 
1,400 
0,800 
1,000 
0,700 
0,800 

co 
14,000 
9.000 
9,003 
101000 
13,000 
12,050 
13,000 
8,000 
11,000 
12.000 

be000 
11.005 
9.000 
9,000 
9,000 
17,000 

48,000 
31,000 
12.000 
9 000 
11*000 
13,000 
13,000 
J6,OOO 
t6t000 
24 000 
46,000 
50,000 
97,000 
36,000 
53,000 
42,000 
361000 
16,000 
35,000 
18,000 

114.000 
28.000 
19,000 
19,000 
15,000 
62,000 
31.000 
33,000 
30,000 
37,000 
12,000 
14,000 
13,000 
154000 
13*000 
12,000 
10,000 
10,000 
12,000 
12,000 
11,000 
11,000 
13,000 

ia,ooo 

cu FE k HG 

7,000 t3600,000 
128+000 44000,000 
8,000 42300,000 
15,000 47600*000 
1,000 42500,000 
41000 51800,000 
1,000 51400,000 
11,000 44800,000 
1+000 55800*000 
11,000 46000aOOO 
5,000 27900,000 

115,000 489004 000 

5,000 45700.000 
6,000 42100,000 
29,000 69900,000 
6*000 53200,000 

142 ~000136000~000 
114,000 95300,000 
95,000 44800*000 
41,000 37000,000 
11,000 37300,000 
1800 37400.000 

84,000 33000,000 
84,000 33000,000 
43,000 66500+000 
163~000114000~000 

3,000 44300.000 

1,008 374004000 

167 a 000124000 +DO0 
866 e 000120000 a 000 
149,000 87300,000 
209,000 98500*000 
154~000104000~000 
91*000 86100,000 
135,000 44300,000 
124 000 736004000 
8.000 45100,000 
2.000 38SO0,OOO 

38.000 73700.000 
6,000 42800aOOO 
6.000 42800.000 
21,000 41600,000 
175~0001~6000~000 
45.000 60300.000 
50 000 61 700,000 
4,000 76500,000 

144,000 85200*000 
121000 35200,000 
O+OOO 28730,000 
0,000 32300+000 
16,000 43300,000 
4,000 39600,000 
4,000 39400*000 
OtOOO 38500,000 
4,000 33600*000 
15,000 34700,000 
11.000 39100*000 
4.000 34200.000 
31000 35900,000 
1<000 29800,000 

1840,000 
1560+000 
1510 t 000 
1440 000 
1860*000 
1400*000 
1510,000 
1870,000 
1910eOOO 
1340,000 
2100 * 000 
1820,000 
1600,000 
1510,000 
1390+000 
1500,000 
702*000 
557 + 000 
1320.000 
2600 t 000 
1510,000 
1610 1940,000 I 000 
1940,000 
2040,000 
2040*000 
1150 000 
347 * 000 
594,000 
258,000 
339.000 
370,000 
735,000 
6121000 
896 000 
5620 I 000 
1430.000 810.000 
4130,000 

' 454,000 

901tOOO 
445,000 

2400+000 
3160+000 
3310 I 000 
4161000 
1590*000 
2210.000 
2780.000 
1650,000 
1950,000 
2070,000 
2020 I000 
2080,000 
3160,000 
2570,000 3250 000 

1650,000 
1290,000 

454.000 

5960+000 
3450+000 
3050,000 
2790,000 
6190,000 
5280.000 
65201 000 
4520,000 
3970*000 
5950,000 
4820,000 2310 t 000 

3150,000 
3030+000 
2870,000 
7400,000 
8030,000 
177001 000 
11500.000 
5150,000 
3180,000 
4490,000 
10300tOOO 10300 t 000 

3550,000 
3550,000 
7030,000 
19500.000 
17800,000 
14700,000 
1 1300 e 000 
10200,000 
19600+000 
9450,000 
10200 t 000 
167006000 
10200,000 
9820.000 
16600.000 
13000*000 
13000+000 
9820,000 
30100 + 000 
15000+ 000 
15200,000 
16300*000 
16400,000 7170,000 

9530,000 
9670 000 
8240+000 
i240.000 
~780eOOO 
4310 000 
4800,000 !980 000 

~300 t 000 
5030,000 
3730,000 
5870,000 



SAHF'LE No. 
2j 
233. 
254 
235 
?36 
23 7 
238 
239 
240 
241 
242 

kG hL 

0*600 145rJB,OOO 
0,700 ?3100*000 
0,600 17400,000 
0,606 12100,000 

AS 

4.000 
0~000 
0 4 000 
5,006 

10 t 000 
0,000 
0,000 
6,000 
c I000 
1,000 
5.000 

b bI CA CB co cu FE K HG 

0,000 10,000 6120.000 0,300 14.000 3,000 33600+000 2970+000 4110,000 
E.0GO 9.000 20600,000 0,700 11+000 0,000 33900,000 1960*000 3210,000 
0,000 9,000 b1?0*000 1.200 15,000 58,000 38600.000 2120,000 6070,000 
5,000 9.ooo 8470,000 0,300 i2,ooo 3,000 37960,000 1990,ooo 3370,ooo 
0,000 4,000 3280,000 0,500 11.000 15,000 24200,000 1820*000 1590,000 
0,000 11tOOO 10500,000 0,400 12,000 26,000 36700.000 1580*000 3170,000 
2,000 14,000 11403,000 0,700 17<000 ' 74,000 44400,000 1130eOOO 6430,000 
0,000 11*000 E890,OGO 0,500 17.000 41,000 33200,000 1120*000 4900,000 

0,000 10,000 8160,000 0*900 15+000 4,000 41100+000 1850.000 6740.000 
0,000 8,006 11900,G00 0,500 1?+@00 16,000 35200,000 1400*000 2500,000 

4,000 10,OOG 9i76,OGO 1,200 20.000 21,000 40800,000 3020*000 5090,000 



-I_ . . 

SAHPLE NO, hN NO NA 

2,000 551,000 
3,000 707,000 
3,000 489.000 
?,000 452,000 
?e000 427,000 
1*000 431,000 
3aOOO 479,000 
3,000 595nOOO 
2,000 ?82+000 
2,000 16E0,000 
3,000 60,000 
1,000 1110,000 
1,000 1830+000 
4 000 523 8 303 
2,000 5LF,OOO 
2,000 414,000 
2,000 740,000 
3,000 570,000 
2,000 706,009 
3.000 411,000 
?.000 47?,000 
21300 382+000 
2,009 279,000 
3,000 4210,000 
1,000 1810,000 
1,000 ?7(10,000 
2,000 1703eOOO 
1,000 1780~000 
2,000 1150.000 
31000 3450+000 
1*000 2300,000 
2,000 3150*000 
2,000 2630,000 
1,000 1930,000 
2,000 878,000 
3.000 5800,000 
2.000 2360.000 
2,000 1Y70.000 
31000 3830,000 
2,000 2110.000 
3,000 3360+000 
2,000 2910*000 
1.000 2240,000 
3,000 305Ge000 
2,000 4Y3.000 
2,000 707*000 
1.000 8251003 
2sOOO 1420,000 
5.000 811,000 
2,000 401,000 
2,000 854,000 
1,000 2275,000 
1.000 3300,OGO 
2,000 49!0,000 
2aOOO 2670,000 
1 ,OOi) 36(10+000 
1,000 295+OGO 
1,000 2270*000 
2,000 3200,000 

4,@00 735.000 

N I  P 

91000 828,000 
11,000 911,000 
12 000 803 4 000 
9,000 705,000 
11,000 320,000 
8.000 812.000 
ii.060 6jLOOO 
10,000 lGlO+OOO 
10*000 1100,000 
371000 437,000 
70,000 4321000 
29,000 426.000 
361000 439,000 
65.000 382,000 
12,000 :so,ooo 
9,OOG 1050,000 
10 I 000 901 t 000 

1I,GOO 1120,000 
11,000 1150,000 
13,000 1060,000 
8.000 950,000 
11,000 973,000 
10+000 753,000 
16,000 470.000 
27,000 387,000 
36,000 3874000 
30+000 3691000 
43,000 420,000 
31,000 350*000 
41,000 488,000 
4?+000 420,040 
41,000 436,000 
32,000 765,000 
35,000 380*000 

S,OOO 900,000 
33.000 428.000 
30.001) 488.000 
l th000 354,000 
48,000 4381000 
49.000 368.000 
57,000 307eOOO 
57,000 293,000 
41+000 396,000 
4 2 ~ 0 0 0  3B?*OOO 
14*000 3571000 
lOt000 4021000 
12.000 349.000 

8.000 a45,ooo 

ii,ooo 440,000 
53,000 147,000 
13,000 361,000 
8,000 515.000 
48,000 407eOOO 
30,000 3901000 
35.000 380.000 
40,000 386,000 
24,000 379,000 
3,000 69,000 

271000 4171000 
26.000 356,000 

FB 
3 t 000 
1,000 
2 IO00 
1,000 
2 I000 
01000 
0,000 
3 t 000 
10*000 
o*ooo 
17,000 
0,000 
0 * 000 
0,000 
ll000 
0,000 
0 t 000 
0,000 
0,000 
0.000 
6,000 
0,000 
4,000 
5,000 
0,000 
0.000 
0 I 000 
0.000 
0.000 
0.000 
11000 
0.000 
0 I000 
0,000 
0 * 000 
0,000 
O.Oo0 
0.000 o*ooo 
0 IO00 
0.000 
0,000 
0,000 
0,000 
0.000 
0,000 
0.000 
0.000 o*ooo 
0 I000 
41000 
0,000 
0 I000 
o*ooo 
0.000 
0.000 
0,000 
21,000 
0,000 
0,000 

SB SR 

O+OOO 341000 
0,000 44,000 
0,000 40,000 
0,000 37,000 
0,000 23,000 
O*OOO 28,000 
O+OOO 35,000 
0,000 71,000 
2,000 168,000 
0,000 60*000 
9,000 79,000 
0.000 30,000 
0.000 21,000 
0,000 45,000 
O+OOO 30*000 
0.000 35,000 
0.000 33*000 
0,000 65,000 
0.000 53,000 
0,000 54,000 
11000 28,000 
0.000 391000 
01000 143,000 
0.000 132.000 
0,000 97.000 
0,000 34.000 
01000 20*000 
O+OOO 83,000 
0,000 44,300 
0.000 451000 
O * O O O  47,000 
OtOOO 64,000 
O*OOO 36,000 
O+OOO 95,000 
OSOGO 641000 
O+OOO '59.000 
O*OOO 776000 
0.000 46.000 
0,000 818000 
O*OOO 60,000 
0.000 89,000 
0,000 62*000 
0,000 56,GOO 
0,000 71eOOO 
OaOOO 60+000 
O*OOO 24,000 
0,000 36,000 
0.000 38.000 
0,000 69,000 
0,000 41,000 
0,000 23,000 
0,000 40,000 
0,000 50*000 
OtOOO 68,000 
O*OOO 69,000 
0.000 53.000 
O+OOO 65.000 
1,000 10,000 
O*OOO 54*000 
OtOOO 72,000 

TH 

6 i O O O  
8,000 
8,000 
5 000 
15,000 
7,000 
6 t 000 
3 000 
6 4 000 
0.000 
0,000 
0,000 
0 + 000 
0 I000 
7,000 
8 t 000 
8,000 
7,000 
4.000 
5.000 
7 4 000 
5,000 
5,000 
6 t 000 
0 * 000 
0.000 
0 t 000 
0,000 
0 IO00 
0,000 
0 t 000 
0.000 
0,000 
0.000 
0,000 
4,000 
0,000 
0.000 
01000 
0.000 
0 * 000 
0,000 
0 * 000 
0.000 o*ooo 
7,000 
7 8 000 
7 t 000 
7,000 
4,000 
6,000 
7,000 
4,000 
0 * 000 
o*ooo 
0 * 000 
1 *GOO 
5,000 
0 000 
2,000 

U 

5 IO00 
6 + 000 
9 I 000 
8 000 
10,000 

6'+000 
5,000 
8 * 000 
15,000 
0,000 
0 I000 
0,000 
01000 
0,000 
3,000 
8,000 
13aOOO 
15,000 
13*000 
10,000 
7 000 
0,000 
6 t 000 
2 * 000 
04000 
o*ooo 
04000 
0,000 
0,000 
0,000 
01000 
0,000 
0 * 000 
0,000 
o*ooo 
2.000 
0,000 
0.000 
0 * 000 
0,000 
0.000 
0,000 
0 t 000 
0.000 
0,000 
o,.ooo 
0,000 
0.000 
o*ooo 
0 * 000 
0,000 
0.000 
0 I000 
0.000 
0,000 
0 + 000 
0 * 000 
1.000 
l*OOO 
4 t 000 

U 

56 t 000 
57 e 800 
53 a 300 
49,400 
30,900 
481200 
46,500 
61 SO0 
29 500 
124,500 
87,800 
106*700 
125*000 
253,900 
59 500 
59.700 
58,900 
52,100 
64 800 
67,800 
56 200 
44.600 
41,300 
23 e 600 
97 6 800 
99 e 300 
119.300 
130,400 
132,200 
114,600 
148,700 
175*100 
146 500 
132eOOO 
159,000 
60 400 
142,400 
154.200 
173 t 600 
175,300 
210 900 
176 t 900 
123,100 
196*100 
40,700 
43 700 
37 * 600 
52,400 
227,600 
49 200 
47.200 

207 e 000 
174,200 
1821 700 
226,900 
121 I100 
3,100 

121 I100 
97 * 300 

179.200 

ZN 

12,000 
23,000 
37 000 
17.000 
18+000 
6 * 000 
13,000 
16,000 
28.000 
28,000 
61.000 
32eOOO 
45,000 
156,000 
28,000 
22 t 000 
16,000 
18.000 
14,000 
13,000 
41eOOO 
13,000 
41*000 
39,000 
5 t 000 
34,000 
36,000 
47.000 
53 t 000 
20,000 
45,000 
49,000 
49 t 000 
62,000 
51,000 
23,000 
26 000 
22.000 
41eOOO 
37,000 
37.000 
33,000 
26 000 
34,000 
~9,000 
50, 000 
37 e 000 
30 8 000 
0 8 000 
22,000 
28.000 
30,000 
9 e 000 
0,000 
24 t 000 
14,000 
77.000 
101000 
l*OOO 

~0.000 

* . .  



-__I_ .._ .. . . . 

SAWLE NO, HN 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
12: 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
13E 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 

159 
160 
161 
162 
163 
164 
165 
166 
167 
158 
169 
170 

158 

527,000 
471 to00 
553,000 
7554030 
604,000 
541,000 
688 000 
2?1*000 
530,000 
313,000 

651,000 
442 I 000 ss1,ooo 
524,000 
382 * 000 
540,000 
527 I 000 
505,000 
?84 * 000 
432.000 
509 OJO 
595,000 
946,000 
553,030 
6i1,OOO 
556,000 
82?*300 
111O.GOO 
554,000 
500.000 
916.000 
$72.000 

584,000 

e94.000 
~61.000 sso,ooo 
4 i o  ,000 
Li.3,OOO 
667.000 
1320 * 000 
704*000 
276,000 
S15.COO 
1730,000 

8S1,OOO 
999+0VO 
?04 I 000 
661*000 
$571000 
J11.000 
724 000 

as5,ooo 

578,000 

35a,ooo 

448.000 
463,000 

5V9.000 
702,000 
776 e 000 
565 6 000 

fl0 NA 
1.000 1800,000 
0.000 2050.000 
3,000 -6I3,ooo 
3,000 750+000 
4,000 1540,000 
3,000 1130+000 
3,000 - 485.000 
2,000 . 456;OOO 

20,  ooo 394, ooo 

2,000 25a,ooo 

3,000 267 I 000 
3,000 296,030 
2,000 2571000 
3,000 876,000 
2,000 612,000 
4,000 350,000 
3,000 431,000 

2,000 985,000 
3,000 1110,000 
3,013G 731.000 
4,000 802,000 
?to00 563,000 
0,000 1570,000 
0,000 8831000 
2,000 578,000 

3, 000 ,548 I ooo 

3,000 209aOOO 
2,000 418.000 
3,000 1560+000 
1,000 2?10*000 
0,000 684,000 
1,OBO 615+OGO 
3,000 615,000 
0 I 090 8E-l.000 
1,000 789.000 
1,000 961*01)0 
1.000 861.000 
1,000 653,000 
2,GOO 170+000 
3dC00 6808000 
1.900 930,000 
2,000 66?+000 
3,000 720,000 
2,000 642,000 
4.000 73,000 
z * O O O  643,000 
J ~ O O O  270,000 
2,000 821,000 
4,000 1000,000 
1,000 ,867,000 
0,000 /96+000 
1,000 764,000 
1*000 793,000 
? b o o 0  1100,000 
1,000 845,000 
0,000 1020~000 
0.000 1290,000 
0,000 1150+000 

3, GOO 540 I 000 

1,000 962,000 

NI P 
51+000 302,000 
26,003 5091000 
9,000 382,000 
11,000 5S6,000 
12,000 481,000 
9,000 426,000 
5,000 563,000 
7,OCO 885,000 
11,000 1300.000 
12,000 1370tOOO 
11,000 1320,000 
13,000 680,000 
6iOOO 83sOOO 
14,000 506+000 
14+000 525,000 
14,000 5551000 
12,000 446,000 
14,000 442,000 
14.000 $69,000 
13*000 ~17,000 
16,000 604,000 
15.000 59S,OOO 
35,000 636.000 
4t,000 382,000 

91000 lOJOi000 
11,000 1140,000 
11*000 1080,000 
14.000 2180,000 
12.000 2270 I000 
10,000 1360,000 
2,000 1150,000 
2,000 1160.000 
0.000 1080,000 
2,000 1160.000 
31000 1130,000 
1,000 1090.000 
1.000 1130.000 
3,000 1120.000 
7,000 1680,000 
2,000 1140+000 
2,000 351 t 000 
2,000 974.000 
12,000 1020,000 
41000 1240.000 
3eOOO 1040.000 
5,000 1040.000 
3,000 1120*000 
3,000 614,000 

3,000 784,000 
2,000 931,000 
1,000 826,000 
1,000 674.000 
2,000 855,000 
21000 9221000 
14*000 466,000 
5,000 503,000 
OtOOO 1270,000 
1~000 11?0~000 

28,000 3~8.000 

1,000 ao9.000 

PB 
0.000 
0,000 
3,000 
1,000 
1,000 
1,000 
11,000 
3,000 
17,000 
8.000 
3,000 
9 * 000 
9.000 
7,000 
1,000 
6*,000 
6,000 
2,000 
17+000 
6 I 000 
5 t 000 
9,000 
54 000 
21,000 
14,000 
l6i000 
27,000 
17,000 
36 000 
21,000 
10,000 
272,000 
285.000 
160.000 
175.000 
67 8 000 
58,000 
18,000 
27,000 
53 000 
27+000 
231000 
18,000 
51,000 
15,000 
15,000 
23,000 
21,000 
18,000 
13iOOO 
18*000 
12,000 
8,000 
7,000 
6,000 
9 4 000 
1o.oQo 
5,000 
3,000 
4,000 

SB SR TH U U ZH 
0,000 52,000 
0,000 37,000 
O+OOO 73,000 
otooo 102,000 
0,000 1?3+000 
0,000 88,000 
0,000 103,000 
0,000 30,000 
6+000 51,000 
61000 391000 
5,000 155,000 
6,000 641000 
1.000 38,000 
41000 68,000 
3,000 50+000 
41000 ?V,OOO 
3+000 31,000 
1,000 671000 
3.000 85,000 
5,000 84+000 
5,000 68*000 
9,000 76.000 
7,000 21,000 
0,000 ’ 331000 
0,000 68+000 
2,000 74,000 
9,000 41,000 
34000 82+000 
10,000 119,000 
5.000 201,000 
OeOOO 152,000 
0,000 79,000 
1,000 116*000 
0.000 40.000 
0,000 62.000 
2iOOO 521000 
0.000 61.000 
0,000 a8.ooo 
1.000 386.000 
10,000 32,000 
0.000 92,000 
3,000 35,000 
O+OOO 58,000 
8,000 49,000 
1.000 1191000 
0,000 40,000 
10.000 19,000 
2.050 55,000 
5,000 59,000 
O+OOO 36,000 
0.000 37,000 _._._ 
0,000 45;ooo 
OeOOO 48.000 
OtOOO 39.000 
0,000 34,000 
0.000 30,000 
31000 182.000 
31000 93,000 
Os000 546000 
O+OOO 60,000 

8 ,000 
1,000 
0.000 
0,000 
0,000 
0,000 
0,000 
7 t 000 
9,000 
8 000 
9 + 000 
7 000 
41000 
6 t 000 
6.000 
6 000 
6,000 
6,000 
5,000 
6 + 000 
6.000 
7,000 
3,000 
0.000 
0.000 
5.000 
9,000 
5 I000 
5 ,000 
o*ooo 
0.000 
04000 
3.000 
3.000 
3.000 
7,000 
2.000 
2 * 000 
2,000 
8 000 
2,000 
11.000 
4.000 
2.000 
1,000 
31000 
8.000 
3,000 
6.000 
41000 
6.000 
3,000 
4.000 
6 t 000 
5.000 
5 t 000 
0.000 
01000 
1.000 
2,000 

0,000 120*900 
0,000 163,700 
17,000 56,700 

21.000 58,000 
22,000 58,100 
22,000 50,600 
0,000 44,000 
0,000 64,700 
4,000 58,700 
0,000 38.900 
0,000 20,100 
01000 2,000 
0,000 46,300 
O*OOO 42.800 
0,000 471100 
0.000 47.000 
01000 43,300 
0,000 39.300 
0,000 44,100 
0,000 45,600 
0,000 50,000 
0,000 46,800 
1,000 201.700 
1,000 103,600 
2+000 631500 
2.000 33.100 
2,000 571800 
3.000 132,500 
2,000 147,100 
2,000 61,000 
0.000 51.500 

ia,ooo 54,600 

4,000 568800 
6.000 70.100 
2,000 65,400 
2.000 67.000 

2.000 67,800 
2,000 65.600 
14,000 341200 
5,000 691400 
41000 68,700 
2,000 22.600 
2,000 60,300 
5.000 824600 
7,000 76.700 
4,000 62,800 
2,000 25,700 
2.000 60,700 
6tOOO 26,100 
4.000 54,600 
3+000 53.300 
1,000 63,500 
3,000 54,200 
5,000 54.500 
6,000 56,500 
4,000 56,300 
5.000 66,100 
5+000 57,800 
51000 81.300 
31000 70,300 

37,000 
20,000 
45.000 
57,000 
51,000 
39 000 
59,000 
13+000 

43 t 000 

56 t 000 
19,000 
28 8 000 
50,000 
30 t 000 
46,000 
32,040 
22.000 
23 t 000 
28,000 
33 t 000 
124,000 
52 * 000 
23 * 000 
20,000 
57,000 
32 000 
69,000 
34 8 000 
37,000 
184,000 
189,000 
120.000 
146.000 
56 * 000 
51,000 
39,000 
60 + 000 
98 000 
38,000 
27,000 
32.000 
114,000 
491000 
46.000 
27,000 
33 * 000 
26 000 
27,000 
28,000 
364000 
17,000 
15,000 
20,000 
15,000 
29,000 
48 000 
13,000 
21,000 

29.000 

65 000 



SAW'LE NO, ttN H0 HA NI P PB SB SR TH U V ZH 

171 836.000 
172 431,000 
173 275,000 
174 ~16,000 
175 580, 000 
176 
177 
178 
179 
180 
181 
182 
183 , 
184 
1 R5 

157 
188 
189 
190 
14'1 
192 
193 
1Y5 
196 
197 
193 
19Y 
200 
20 1 
262 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
22? 
2?3 
224 
22s 
22b 
227 
228 
229 
230 
231 

la6 

631,000 
301,000 
532,000 
761,000 
290,000 
J08 e 060 
478,000 
443,000 
486+000 
491 ,000 
547 t 000 
994,000 
653 000 
643 000 

461,000 

334.000 
m , o w  
603 000 
771,000 
591 9 000 
715,000 
359 a GOO 
950,000 
872*000 
557.000 
577,000 
394,000 
864.000 
518.000 
534 9 000 
638,000 
6844 000 
679,000 
839 000 
463 e 000 
863 e 000 
5'7'4,000 
14 10,000 

,21#000 
680 t 000 
679 I 000 
t06.000 
626tOOO 
614.000 
914,000 

$53 + OGO 
~23.000 
61 6,000 
L99tO00 
?14.000 
758.000 
631,000 
740,000 

4oaa,ooa 

780.000 

1,000 
1*000 
2,000 
2 * 000 
2 IO00 
0,000 
1 000 
1,000 
1 * 000 
2,000 
2 t 000 
1,000 
1.000 
1.000 
1 t 000 
1,000 
0,300 
0 * 000 
4.000 
3.000 
2 ,000 
2,000 
2.080 
3 I OS0 
? ,000 
2 IO00 
0.000 
0,900 
2.000 
0 I000 
6,000 
0,000 
0 I000 
2 * 000 
4,000 
3 t GOO 
2,000 
2 I000 
2,000 
3 * 000 
?,OOO 
o*ooo 
31000 
5.000 
0. 000 
0,000 
3 000 
2,000 
1.000 
1,000 
l*OOO 
1 .ooo 
0,000 
0 IO00 
1,000 
0 I 000 
1 * 000 
0,000 
1 GOO 

i ,000 

1210,000 
tE5 GOO 
828,000 

1070 .coo 
849 I 030 
532 IO00 
447,000 
874 8 000 
6?0,000 
561,000 
53A,OOO 

359,000 
774 4 000 
1600,000 
71 4 4 000 
2880,000 
1720~000 
575,000 
946,000 
1260,000 
1550,000 
1440,000 
783,000 
836.000 
4120,000 

15?0.000 
1270*000 
34Y 0 000 
780+000 

3540,000 
1380.000 
744IOOO 
6510 t 000 
1!40.000 
1390.000 
1040 000 
1450,000 
26108000 
1310,004 
2100 t 000 
268.000 
34310QO 
870,000 
2360.000 
776 000 
,954.000 
304.000 
841,000 

a42.000 

773.000 

912.000 

841.000 
747,000 

3i2,ODO 

520.000 

925 * 000 

666+000 
684 t 000 

7311000 
574,000 

4 t 000 
3,000 
2 * 000 
2.000 
4.000 
3,000 
2 IO00 
3,000 
0,000 
3 + 000 
4 IO00 
2,000 
2,000 
3,000 
4 * 000 
5 t 600 
8 I000 
57,000 
23 + 000 
3 * 000 
3,000 
6.000 
74000 
10,000 
20,300 
1 1 b O O O  
31.000 
40,000 
39 000 
86 t 000 
53 000 
?4,000 
52 t 000 
48.000 
11*000 
83,000 
16,000 
9,000 

43,000 
~3,000 
66 9 000 
12,000 

f0,000 
931000 
109,000 
36,000 

7,000 
6,000 
10I000 
6.000 

58.000 

6,000 
6,000 
6 t 000 
4,000 
6,000 
7 t 008 
7.000 
6,000 
9 t 000 

1220 t 000 
1160 e 000 
997,000 
1230*000 
1010,000 
1030 000 
877 000 
924,000 
1070,000 
940 000 
463 000 
921,000 
9471000 
919,000 
1060 000 
2430 t 000 
453,000 
1330,000 
877,000 
1156 4 000 
1070,000 
592,000 
2770,000 
9181000 
1170+000 
362+000 
379,000 
174,000 
394eOOO 
410eOOO 
3781000 

2330,000 

74a,ooo 

388.000 

3?3+000 
535.000 
529eOOO 
301 ,000 
422,000 
1450,000 

463,000 
338 000 
385 I 000 

512,000 

414tOOO 
493 e 000 
387,000 
933,000 
579,000 
6t8.000 
11301000 
1130 000 
944,000 
1010 * 000 
8391000 
941,000 
1080,000 
897.000 

1050+000 
1070,000 

5 * 000 
10,000 
3 t 000 
10,000 
11,000 
5,000 
4tG00 
2,000 
3 + 000 
9 t 000 
5,000 
9,000 
3,000 
1.000 
10,000 
9,000 

10*000 
3,000 
2,000 
9,000 
11*000 
10.000 
13,000 
24,000 
18,000 
15*000 
11.000 
6.000 
0 * 000 
50,000 
6 000 
17,000 
26,000 
4.000 
16,000 
32,000 
17.000 
19iOOO 
32 000 
18,000 
25eOOO 
26,000 
11.400 
45,000 
48 I 000 
14,000 
17.000 
18,000 
11.000 
20,000 
21.000 
21,000 
13.000 
10,000 
9.000 
17,000 
15'000 
25.000 
7 t 000 
21,000 

otooo 
1,000 
0.000 
0.000 
0,000 
0,000 
0,000 
0 t 000 
0,000 
2.000 
2 t 000 
1,000 
0,000 
0+000 
1 * 000 
1,000 
2,000 
0,000 
0,000 
2.000 
0 * 000 
0 * 000 
0 I000 
0,000 
2.000 
0.000 
0,000 
0 I000 
0 I000 
0.000 
G 000 
0.000 
01000 
0.000 
1.000 
7 000 
1.000 
1 *GOO 
3,000 
1.000 
2.000 
2.000 
0.000 
13,000 
13eOOO 
0,000 
0 I 000 
1.000 
0.000 
5,000 
0.000 
O.Oo0 
0,000 
0 000 
0,000 
1,000 
0,000 
3 000 
0,000 
2,000 

67,000 
27,000 
31,000 
36,000 
196,000 
87,000 
44,000 
106 + 000 
32,000 
42,000 
28,000 
34,000 
37 4 000 
30,000 
37,000 
86.000 
158+000 
103 000 
117*000 
59.000 
47,000 
79.000 
99,000 
170.000 
34,000 
124.000 
88.000 
28,000 
51.000 
38,000 
18*000 
47,000 
67 000 
31.000 
33,000 

195,000 
53,000 
95 t 000 
741000 
79 e 000 
123 t 000 
81,000 
53 000 
55 e 000 
58,000 
30,000 
29.000 
123,000 
86,000 
48,000 
144,000 
144,000 
103.000 
43,000 
118,000 
80 I000 
43 000 
153,000 
98,000 
22 t 000 

2,000 
3 000 
7,000 
5 + 000 
3,000 
4,000 
3 t 000 
4 I 000 
4 000 
6,000 
13.000 
6,000 
7 t 000 
5 L 000 
6,000 
0.000 
0,000 
0,000 
0 * 000 
6,000 
2 * 000 
2,000 
2,000 
3,000 
2 IO00 
3 e 000 
1,000 
1.000 
1,000 
3,000 
le000 
1,000 
3 e GOO 
1.000 
2,000 
4,000 
,2,000 
2,000 
41000 
3.000 
3 t 000 
2.000 
4,000 
5,000 
5 I000 
31000 
2,000 
3 + 000 
2 t 000 
3,000 
3 t 000 
3,000 
3.000 
3 e 000 
3 000 
3,000 
3 000 
3,000 
2,000 
3,000 

7,000 
0 I000 
1,000 
2,000 
6 t 000 
2,000 
1,000 
4.000 
4,000 
2,000 
4,000 
1.000 
1,000 
O I O O O  
3 000 
0.000 
4,000 
0,000 

0.000 
0,000 
0,000 
0,000 
01000 
0.000 
0.000 
0 t 000 
0 t 000 
0 I000 
01000 
0.000 
0,000 
0 * 000 
0*000 
2 I000 
o*ooo 
o*ooo 
0 t 000 
0,000 
OIOOO 
0.000 
0 IO00 
0.000 
o+ooo 
O#OOO 
0.000 

goo0 
J.000 

79.200 27.000 
66.300 20,000 
60.400 17,000 

34,700 21,000 

43,700 38,000 
45.600 14,000 
69,800 11,000 
55,800 27,000 
29,200 15*000 
56,000 17,000 
58.100 126000 
61,200 10,000 
56.800 23,000 
119.600 16,000 
78,000 32,000 
333,400 32,000 
196,700 32,000 
53.500 26,000 
61,700 14,000 
61.500 17eOOO 
37.400 38,000 
141,300 26,000 
55.800 18,000 
63,400 35,000 
204,000 8,000 
196.600 52,000 
244,100 46,000 
126.200 60+000 
1801400 34,000 
158,400 33,000 
224,200 19,000 
55,700 39,000 
230eOOO 40,000 
67.800 38.000 
461100 551000 
112,400 128,000 
70,800 22.000 
165+800 33,000 
55.000 48.000 
3311700 46,000 
1151500 177*000 
118s800 213+000 
208,100 65,000 
175,500 34,000 

0,000 33,500 41*000 
0,000 28,800 49.000 
O+OOO 52,900 42,000 
0.000 52,900 421000 
2,000 57,800 21.000 
0,000 58,800 10,000 
0.000 43,100 20,000 
2.000 43.000 23.000 
0,000 59,600 23,000 
2.000 
2 I000 
0,000 

70.800 23.000 

61,600 25.000 

177,600 28,000 

Lo00 44,900 25,000 

53,bOO 11,000 
53,600 11,000 
31,800 46.000 



SAHPLE NO, 
252 
233 
234 
?35 
?36 
137 
238 
239 
240 
241 
24: 

HN 

504,000 
450+00\1 
691,000 
489 ,000 
:'19+000 
532,0[10 
815,000 
t20 I 000 
757,000 
799,000 
591.000 

no 
1*000 
0,000 
1,000 
1,000 
1,000 
11000 
0.000 
! ,000 
1 I000 
1 e000 
1,coo 

HA 

537,000 
553,000 
490,000 
720.000 
531,000 
647.0G0 
564.000 
6124000 
6?3*000 
:78,000 
?87,000 

NI P 

13.000 982,000 
7,000 10201000 
11tOOO 1260,000 
B.000 1150.000 -.... 

11,000 Y75,OOO 
13,000 ll60iOOO 
11,000 1200,000 
13,000 1040aOOO 
11*GOO 1370,000 
13,000 1150,000 
11,000 1220,000 

PB 

13,000 
15,000 
34 000 
18,000 
16+000 
53.000 
25.000 
12.000 
19,000 
241000 
16,000 

SB 
0,000 
04000 
11,000 
3 t 000 
4,000 
9*000 
1,000 
0.000 
3,000 
2 t 000 
1,000 

SR 

47,000 
44,000 
61,000 
43,000 
23,000 
421050 
107,000 
97 t 000 
51.000 
$9,000 
Jot000 

TH 

3 + 000 
2,000 
3,000 
2.000 
3,000 
2,000 
3,000 
3 000 
3.000 
4,000 
2,000 

U 

1,000 
0 t 000 
0.000 
0 * 000 
o*ooo 
0,000 
2*000 
0 IO00 
o*ooo 
0 * 000 
1,000 

U 

46,800 
60,100 
52,000 
78,100 
44,500 
73 * 900 
66,600 
57 6 000 
64+200 
67,400 
73 * 000 

2N 

25,000 
8.000 
41,000 
17,000 
32 000 
19,000 
64.000 
44.000 
34,000 
30 e 000 
14+000 
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51 33,000 
52 38 t 000 
53 75 t 000 
54 46 + 000 
55 43 t 000 
56 124 8 000 
57 53,000 sa 92*08ii 
59 574 ,000 
60 484 000 
61 
62 
63 
64 
65 
bb 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
37 
78 
79 
80 
81 
82 
83 

85 
86 
87 
88 

a4 

SE 

0 t 000 
0'000 
0 * 000 
0 * 000 
0 1000 
0,080 
ltOOO 
2,000 
9,000 
o*ooo 

361000 5,000 
18,000 OtOOO 
30tOOO 0,000 
31,000 
50 * 000 
67,000 
94,000 
39 t 000 
113oOOO 
81tOGO 
33,000 
35 o 000 
45,000 
36 000 
21,000 
17,000 
18*000 
27,000 
14,000 

82. ooo 

35 t 000 
21 * 000 
23 + 000 
67 4 000 
28,000 
63 000 
29 000 
2s * 000 

69 25 000 
90 28 ,000 
91 25 * 000 
92 24 * 000 
93 22 t 000 
94 l6tOOO 
95 29,000 
46 59 to00 

138,O 0 97 
98 
99 101 ,000 
100 50,000 
101 74,000 
102 36,000 
103 30 t 000 
104 24,000 

30 000 
29 + 000 
16,000 

108 43 * 000 
109 17,000 
110 17tOOO 

75 , 080 

18 
107 

0,000 
6,000 
0,000 
0 , 000 
0 * 000 
2,000 
0,000 

12,000 
6 t 000 
3 * 000 

lltOOO 
0 * 000 
0 * 000 
01000 
0 * 000 
0,000 
o*ooo 
otooo 
0 t 000 
0 t 000 
0 1000 
0 , 000 
0 * 000 
0 * 000 o*ooo 
0 * 000 
OtOOO 
0,000 
0,000 
0,000 
0 t 000 
0 1000 
0 * 000 
8:888 
otooo 

0,000 
0 * 000 
0 * 000 
0,000 
0,000 
0,000 
0 * 000 
0 t 000 
4 000 
0,600 
0 * 000 

AU 

31000 
2,000 
6,000 

260 8 000 
7 * 000 
2 ,000 
9,000 
5,000 
3,000 
3 000 
7,000 
4 000 
5 t 000 
2,000 
ltOOO 
5 * 000 stooo 
3 000 

1s.000 
7 t 000 
6,000 
5,000 
PtOOO 
7 t 000 
5,000 
2,000 
5,000 
1,000 
2 , 000 
3,000 
3 * 000 
2 * 000 
4,000 
1 * 000 
2,000 
4 8 000 
3 8 000 
2 * 000 
3 t 000 
2,000 
4,000 
3 000 
2,000 
3,000 . 
1,000 
1,000 

1 * 000 
2 * 000 
1,000 
l*OOO 
2 t 000 
ltOOO 
3,000 
2,000 
3 8 000 
5 * 000 
7tOOO 
5 4 000 

f:888 . 



-- . ____ --- 

SAHPLE NO, EA SE AU 

111 18,000 0,000 26,000 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
1 to 
It1 
162 
163 
164 
165 
166 
167 
168 
163 
170 

20,000 
32 , 000 
116,000 
27 i 000 
25 , 000 

224 , 000 
29 , 000 
60,000 
24 t 000 
26 000 
54 fi 000 
52 000 
20 ,000 
19,000 
lOtOO0 
53 000 
17,000 
15,000 
13,000 
20 , 000 
47,000 
49,000 
16,000 
64,000 
80 t OGO 
36,000 
129 000 
69 000 
31 000 
45 , 000 
49 , 000 
57 + 000 
77,000 
88 + 000 
71,000 
43 , 000 
453,000 
159,000 
98,000 
571000 
77 , 000 
101,000 
42 , 000 
54 000 
85 ,000 
67 , 000 
72,000 
45,000 

40 + 000 
47 000 
51,000 
53,000 
491000 
454 t 000 
134tOOO 
64 + 000 
64,000 

moo0 

48, ooo 

0,000 4,000 
0,000 17,000 
0,000 15,000 
0,000 6,000 
0,000 3,000 
0,000 1,000 
OtOOO 14,000 
0,000 45,000 
3.000 60,000 
0,000 10,000 
1,000 8,000 
(it000 11,000 
0,000 12,000 
0,000 8,000 
2,000 13,000 
1,000 15,000 
1,000 16,000 
OtOOO 28,000 
0,000 29,000 
0,000 12,000 
4,000 15,000 
0,000 2,000 
0,000 
0 4 000 
0 , 000 
0 t 000 
0,000 
0 , 000 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
0 , 000 
0,000 
0 , 000 
0 , 000 
0,000 
0 , 000 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
0,000 
0 , 000 
0,000 
0,000 
0,000 
0,000 
0, 000 
0,000 
0,000 
0,000 
0 * 000 

1,000 
6 000 
4,000 
7 , 000 
3,000 
3 000 
5 t 000 
7 000 
2,000 
1,000 
2 , 000 
5 000 
3,000 
4 000 
1,000 
3,000 
2,000 
3 000 
5+000 
5 * 000 
4,000 
7 000 
2,000 
4,000 
1,000 
3 000 
6,000 
4,000 
4,000 
8 , 000 
2,000 
5 * 000 
2,000 
2 , 000 
7,000 

21,000 
4,000 



R 

j SAHPLE NO, EA 

171 80*000 
172 79 005 
173 53 000 
174 59tOOO 
175 40,000 
176 44 t 000 
177 33,000 
178 59 8 000 
179 52,000 
180 54 000 
181 45,000 

SE AU 

0,000 6tOOO 
0,000 4,000 
0,000 3,000 
0,000 7,000 
6,000 3,000 
0,000 5,000 
0,000 8,000 
0,000 4tOOO 
0,000 2.000 
0,000 1,000 
0,000 6,000 

182 49,000 0,000 4,000 
183 45*000 G.000 3,000 
184 50,000 0,000 3,000 
185 . 56*000 0,000 2,000 
186 54,000 0,000 4,000 
187 
188 
189 
190 
191 
192 
193 
195 
196 
197 
198 
199 
200 
201 
202 
203 
20 4 
205 
206 
207 
208 
209 
210 
21 1 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 

28 ,000 
231 , 000 
42,000 
62 4 000 
46 s 000 
49 8 000 

103, 000 
105*000 
56,000 
49,000 
51,000 
33 000 
52 t 000 
19 a 000 
15,000 
15,000 
39 000 
19,000 
126,000 
431,000 

56 000 
276 e 000 
161tOOO 
46,000 

197 0 000 
64 a 000 
32,000 
104tOOO 
128 * 000 
101 ,000 
37,000 
39 000 
90 t 000 
89 , 000 ~ 

222 43,000 
223 115*000 
224 63,000 
225 70 8 000 

0 * 000 

0,000 
0 I 000 
0,000 
0 * 000 
1,000 
0,000 
1,000 
o*ooo 
0,000 

0,000 
OtOOO 
0 * 000 
0 ,000 
o*ooo 
0,000 
0 * 000 
2,000 
0,000 
0,006 
2,000 
0 000 
1,000 
1 ,000 
0 * 000 
4 , 000 
4,000 
0 , 000 
0 * 000 
0 * 000 
0,000 
2 * 000 
0 * 000 
0 * 000 
0,000 
0,000 

0 D 000 

0 D 000 

1,000 
4 * 000 
18,000 
2.000 
2,000 
5 , 000 
4,000 
7 000 
bt000 
3,000 
5,000 
2,000 
1 ,000 

118 000 
118,000 
78,000 
45tOOO 
6,000 
1.000 
2,000 
1 ,000 
3,000 - 
1,000 
2 * 000 
4 000 
ltOOO * 

2,000 
2 , 000 
3,000 
2,000 
4,000 
1 ,000 
1,000 
1,000 
3,000 
3,000 
1,000 
3,000 

226 
227 
228 

48,000 OtOOO 6,000 
86,000 1+000 2,000 
66tOOO 1,000 ltOOO 

229 45,000 1,000 3,000 
230 91tOOO 0,000 ltOOO 
23 1 46,000 1,000 1*000 

. 



I 1 232 78,000 0,000 5,000 
233 48,000 0,000 2,000 
234 77,000 1,000 1,000 
23s 88,000 0,000 lt000 

' 236 75,000 1,000 3,000 
237 43,000 OtOOO 2,000 
23E 55*000 0,000 2,000 
239 50,000 OtOOO ltOOO 
240 88,000 2,000 4,000 
241 83,000 1,000 2,000 
242 157,000 0,000 1,000 

i 



DATA TITLE: LABUUR DAY LAKE PN 091 -- HAJOR UXIDE/TH, ELEHENT LITHOGEOCHEH 

ROCK CHIP 3AHi'lES CUlLECrE[i 1984 AND ANALYZED EY TERRAHIN RESEARCH 
LABS IN CALGARY, ALL OXIllES I N  %P ELEHENTS I N  PPn, VALUES OF AG 
LESS THAN 4 1  ARE TROAI'ED AS 0, 

10501 
10502 
10503 
10504 
10505 
10506 
10507 
10508 
10509 
10510 
1051 1 
10512 
10513 
10514 
10515 
10Slh 
10517 
10518 
10519 
10520 
10521 
10522 
10523 
10524 
10525 
10526 
10527 

10529 
14530 
1053 1 
10532 
10533 
10534 
10544 
10545 
10546 
16547 
10548 
10549 
10550 
10551 
10552 
10553 
10554 
10555 
10555 
10557 
10558 
1.0559 
10560 
10541 
10535 
10536 
10537 
10530 
10539 
10540 
10541 
10'342 

m e  

44,500 
50 500 
49 , 000 
48,800 
49,400 
50 500 
4 160 
46 t 600 
53,500 
51+800 
56 900 
59,400 
58 e 200 
66, 100 
69,50G 
J.9, boo 

51 ,300 
88,100 
El 530 
49 , 600 
~0 8 300 
78 , 700 
51,300 
GO. 300 
60 + 800 
51 800 
51 I 300 
48 1600 
SO , 300 
74 , 400 
61,600 
49,000 
50 100 
54 , 500 
52,Or)O 
55.200 
54 , 300 
51.300 
49 + 800 
79 LOO 
62 700 
57,800 
s4 , 800 
55,900 
59 + 300 
55 , 000 
60.8d0 
55 600 
49 406 
64 i500 
53 , 100 
55,001) 
47,900 
78, io0 
76 * 200 
49,000 
67,000 
E6 , 600 

5a.000 

p l o o  

HA20 

2 060 
2 t 370 
2 280 
2,470 
1 + 770 
2,710 
0,020 
3,460 
4 1 530 
2 + 150 
5 850 
2,910 
2,410 
3,OYS 
2 280 
5 500 

2,520 
0 t 038 
0,129 
2,390 
2 I320 
3,330 
0.104 
2,760 
2 , 020 
0,724 
3,980 
3,140 
4,140 
0 805 
2,280 
3,910 
3 , 860 
4,660 
3,940 
5,740 
5,500 
7 040 
3,770 
3,090 
Oe0.42 
1,940 
1,834 
1,640 
1,170 
1,620 
1,690 
1,810 
1,310 
3,260 
3,240 
6,310 
2 4 570 
5,730 
2,430 
0 700 
2,900 
4,040 

5.140 

0.461 

ti20 T I 0 2  cu ZN 

1 , 430 
0 469 
0,531 
0,169 
0 t 078 
0 0 158 
0,012 
2,040 
0 , 687 
0,104 
1,200 
2,040 
1,900 
0,937 
1,590 
0 , 476 
1,610 
(in283 
0,609 
0,715 

1,320 
1,520 
1,600 
1 t 370 
1,320 
1,330 
0 050 
0,734 
0,8t7 
1,470 
0,651 
0,434 
0,417 
0,450 
0,434 
0 , 384 
0,517 
1, 570 
0 t 050 
0 050 

99 000 
164 000 
211,000 
148 I 000 
134,000 
142,000 
9 000 
60 I 000 
111,000 
153 + 000 
110 6 000 
153 , 000 
68 , 000 
71,000 
34 000 
58 , 000 
56,000 
153,000 
18,000 
8,000 

87,000 
35,000 
49,000 
85 , 000 
54,000 
blt000 
8 000 

109,000 
72 + 000 
57 + 000 
58,000 
79,000 
76 t 000 
78 , 000 
87,000 
70 000 
71,000 
64 , 000 
28,000 
25 000 

1 e330 
1.600 
1,520 
0,117 
1.630 
0,450 
0 , 450 
0,734 
1,130 
0,901 
0,667 
0,183 
0,334 
01767 
0,851 
0,901 
0 + 767 
0,751 
0 , 967 
1 , 770 
0,133 
1,470 
1 + 370 
1 550 
1,270 
0 784 
0,951 
0 , 801 
1 030 
1,600 
0,350 
0,717 
0,484 

1,870 

1,130 II'IOO 9,000 73,000 
0,405 1,430 157,000 71,000 
1,280 0,133 39,000 57,000 
01345 1,480 1601000 66,000 
1,350 0,350 51,000 56,000 
0,951 0,117 25,000 39,000 

0,165 
0 * 443 
4,376 
G,842 
0,680 
2,410 
4 t 280 
0,799 
0,946 
0,886 
1 + 770 
0,941 
2,950 
1,230 
1 , 420 
2,000 
1,310 
2,210 
0 + 656 
0,112 
0,133 
0,900 
0,142 
0,940 
1,430 
1,490 
2,270 
1,510 
1,810 
1 , 770 
1,430 
1,030 
3 726 

0.26G 

106 6 000 
141,000 
157,000 
36.000 
137 000 
59 t 000 
49 000 
46,000 
116,000 
1081 000 
75,000 
52,000 
8,000 
f2 , 000 
82,000 
91 0 000 
56,000 
91,000 
100,000 
159 1 000 
149 , 000 
37 a 000 
37,000 
410,000 
76 , 000 
65 000 
60 I 000 
66 t 000 
57 + 000 
79,,000 
139,000 
11,000 
117,000 
71,000 

60 e 000 
87 , 000 
72tOOO 
54 4 000 
59 000 
52 000 
51,000 
66 000 
63,000 
74 t 000 
73 , 000 
50 , 000 
38,000 
72 000 
60 000 

72,000 
68 , 000 
76 + 000 
73 , 000 
95 000 
93,000 
93 000 
35 000 
95 000 
97,000 
116,000 
112,000 
93 000 
85 + 000 
100,000 
44,000 
83 000 
77 000 

68 000 

AG 

0,100 
1,200 
0,100 
0,000 
0,000 
0 700 
0 ;ooo 
0 400 
0 , 300 
0 , 200 
0,100 
0,100 
0 , 000 
0,000 
0,100 
01100 
0,100 
0 , 300 
0,000 
0 , 000 
0 t 400 
0 400 
0 e 300 
0,100 
0,200 
0,300 
0 300 
0,400 
0 400 
0 , 400 
0,400 
0,200 oeooo 
0,400 
0,000 
0,000 
0,000 
0 , 000 
0,000 
0,100 
0,000 
0,000 
0,000 
0,100 
0,000 
0 I 000 
0,100 
0,100 
0 , 200 
0 , 200 
0,100 
0 , 000 
0,000 
0 , 000 
0 , 000 
0 , 000 
0,000 
0,000 
0,000 
0,000 

BA 

220,000 
280 000 
290 000 
350 000 
300 000 
300 000 
390 , 000 
350 000 
280,000 
160tOOO 
340,000 
620,000 
820 8 000 
890 000 
1070,000 
330 , 000 
910 t 000 
660 , 000 
170,000 . 
170,000 

420,000 
1260,000 
500 t 000 
1170,000 
1050 , 000 
820,000 



"JtiFLE NO, 

10543 
10552 
1G5t3 
10564 
l W 5  
10566 
10557 
10568 
10569 
10570 
10571 
10572 
10573 
10574 
10575 
10576 
10577 
10578 
IrJSi9 

105M 
1G582 
10583 
10584 
10585 
lci5E6 
10587 
10589 
10590 
1G591 
10592 
16593 
lGS94 
10555 
10595 
10537 
10558 
10599 
10600 
10601 
10602 
10403 
10604 
10605 
14606 
13507 
10608 
10509 
lotio 
lob1 I 
10612 
10613 
10614 
10615 
10516 
10617 
15618 
10619 
10620 

io580 

i~5e8 

SI02 
62,600 
4EI 600 
19 400 
47,500 
31,200 
50 t 700 
48460G 
56 , 900 
4R4900 
53,300 
48 I 300 
55 200 
47 500 
51 , 800 
50 700 
50 , 9GO 
51) I 100 
50 , 930 
57,100 
70 t 200 
781 100 
62 1 200 
86,000 
t3,700 
76 t 600 
94,500 
51.800 
86 i 200 
73,400 
67,000 
51,300 
77 I 400 
47,500 
50,500 
49 , GOO 
4Y + 690 
50 300 
45,600 
50 ,500 
51 s 300 
50,900 
50,500 
59 + 900 
60,100 
60 + 800 
54 I 300 
44 , 900 
55 I 400 
49,400 
581100 
47 t 700 
46 2GO 
47,900 

49 , 600 
4914OO 
49,800 
58 600 

4a,:ioo 

50,500 

60, aoo 

NA20 
0 , 237 
3,060 
3,460 

K?O 

1,050 
0,446 
0 1183 

3,420 0,345 
0,034 0,809 
3,420 0,524 
2,820 
1,330 
3,370 
3, 900 
2,120 
1,370 
4,120 
3 t 408 
3,210 
3,360 
3,410 
2,660 
3 + 570 
3,300 
2,820 
3 750 
4.910 
0 404 
0,468 
0,221 
0, 101 
3,340 
0 t 283 
'2,264 
2,750 
2,410 

2 t 480 
2,470 
1 750 
2,130 
2,350 
3 + 020 
3.650 
2,710 
3 t 420 
2,780 
1,930 
1,730 
1,360 
2,520 
2,520 
3,980 
3,250 
3,140 
1,780 
1 820 
2,160 
3,420 
2,450 
2,910 
2,200 
1,2bO 
1 590 

3,810 

0,439 
1,480 
1,040 
1.210 
0,290 
0,952 
0 I 252 
01648 
0 I 23b 
0 , 434 
G , 369 
0 , 246 
0,190 
0,533 
0 , 306 
0,315 
0 t 572 
1 0 450 
2 I €too 
1 t 140 
0,764 
1.720 
1,630 

0,971 
1,100 
0 255 
1 , I80 
0,430 
0 , 252 
01311 
0,341 
0 230 
0,447 
0 I 509 
0,401 
0 t 2f4 
1,930 
2 + 250 
2,450 
0,049 

0,343 
O I 237 
O I 337 
0 562 
01716 
0,166 
0,198 
0 460 
0 330 
10,236 
1,890 
1,630 

0,778 

0,622 

TI02 cu 
01133 21,000 
1,720 12Y ,000 
1,700 129,000 
1,720 152,000 
1,230 175,000 
117EO 97,000 

1,920 47,000 
1,870 100,000 
1,830 73,000 
1,630 810,000 
1,930 162,000 
0,550 27,000 
01434 84,000 
0,183 32,000 
0,417 56,000 
0,100 19,000 
0,500 56,000 
0.250 89,000 
01117 ?4iOOO 
1,950 16.000 
0,150 34,000 
0,150 35,000 
0,167 381000 
0,667 88,000 
01300 66,000 
0,934 67,000 
1,250 192.000 
1,250 100,000 
1,300 125,000 
1+3CO 58,000 
1 , 750 200 001) 
1,650 147,000 
1,820 87,000 
1,630 127,000 
lib00 145,000 
0,667 54,000 
0,600 50,000 
0,584 33,000 
1,67@ 36,000 
1,570 136,000 
1 900 150 000 
1,900 260,000 
1 t 720 197 000 

1,300 139,000 
1,570 158,000 
1,670 1761000 
1,730 100,000 
1 + 720 124 , 000 
0,684 .58,000 
0,717 67,000 

1 I 680 139,000 

1,680 149,000 

ZN 
41,000 
42 , 000 
42,000 
50,000 
73 4 000 

42 , 000 
110,000 
105,000 
84 000 
41,000 
91,000 
119,000 
39.000 
l b t  000 
51,000 
51,000 
26 000 
260,000 
58,000 
53 t 000 
43,000 
57 t 000 
34,000 
57 I 000 
84 e 000 
25,000 
90,000 
19,000 
27 I 000 
45,000 
67,000 
62 000 
93.000 
24 000 

. 25,000 
32 t 000 
29 t 000 
42 , 000 
46 000 
56 000 
30,000 
47 + 000 
155 t 000 
147,000 
138 t 000 
92 000 
75,000 
IO4 1 000 
76 000 
62 * 000 
98 ,000 
73 t 000 
40 000 
24 I 000 
23,000 
26 t 000 
18,000 
80 000 
138,000 

48, OGO 

AG 

0 * 000 
0,000 
0.000 
0 , 000 
0,100 
0,000 
0 , 000 
0 , 000 
0,000 
0,000 
otooo 
0,000 
0,100 
0,400 
OtOGO 
0,100 
0 , 000 
0 , 700 
0,100 
0,000 
0 t 000 
0,000 
0 , 000 
0 , 000 
0,000 
0.100 
0,000 
0,100 
OtlOO 
0 , 000 
0 , 000 
0 , 000 
0,000 
0,000 
0 t 000 
0 , 000 
0 t 000 
0,000 
0,000 
0,000 
0,000 
0 , 000 
0,000 
0,400 
0 t 300 
0,000 
0,200 
0,000 
0 I200 
0 , 200 
0,100 
0 , 000 
otooo 

otooo 

otooo 

0,000 
otooo 

0.000 otooo 
0 000 

BA 

730,000 
220 t 000 
220,000 
90 000 
110,000 
280 t 000 
120 , 000 
4100,000 
360,000 
540,000 
I30 , 000 
460 000 
180,000 
130,000 
1 i0,ooo 
170,000 
110 , 000 
110,000 
30 000 
150,000 
490tOOO 
420,000 
1200 , 000 
720 000 
1200,000 
480 t 000 
310,000 
540,000 
540 t 000 
480 t 000 
1080 , 000 
940,000 
350 000 
870 000 
170tOOO 
110,000 
150,000 
120,000 
150,000 
180 000 
250 t 000 
140,000 
140,000 
620 000 
710,000 
710tOOO 
30 I 000 
160,000 . 
50 I 000 
120,000 
110,000 
60 , 000 
120,000 
70 000' 
80,000 
100,000 
100,000 
90,000 

560 t 000 
530 t 000 



.--".--....̂ .II- -. . . 

SAI4PLE NO, 

10621 
10627 
10623 
10624 
10625 
lOSLb 
10627 
10628 
10629 
10630 
10631 
10632 
10633 
10634 
10535 
19636 
10637 
10638 
10639 
10640 
10641 
10642 
10543 
10644 
10645 
10146 
10647 iilf 
10651 
10652 
10653 
10454 
10655 
10656 
10657 
1065S 
10659 
10660 
l0bLl 
10662 
10663 
10664 
10665 
10566 
10667 
101566 
10669 
10670 
,10671 
l.Ot72 
10673 
10674 
10575 
10676 
10677 
10678 
10679 
10660 

SI02 
51,800 
59 +900 
59,000 

59 900 
60 800 
56,700 
58 , 400 
49,600 
49,800 
52 200 
70,800 
49,200 
49,400 

4E , 300 
49 200 
49,690 
48,300 
51 + lG0 
53 ,YO0 
61 600 
56 t 500 
55,6GO 
51,2130 
50.100 
51,700 

60.EOO 

5?,300 

$!;; 
53,700 
61,600 
54,500 
34,300 
83 200 
83 400 
49,200 
52,000 
53 , 700 
49 , 800 
96,000 
51 100 
42,800 
72,700 
16,700 
t b  IGO 
21,000 
53 700 
85,600 
51,300 
4'7,800 
48.100 
47 , 700 
52, ir00 
41,700 
72,200 
43,300 
52 + 600 
50,100 
55 700 

NA20 

1,150 
1 I 700 
1,240 
1 , 700 
'1,900 
1,280 
0,930 
1,353 
2,480 
3,010 
4,100 
4 , 300 
2,950 
2,550 
0,077 
2,220 
2,660 
3 260 

2,790 

2,220 
2,560 
3 400 
4,020 

2,820 

+:%I8 

2,560 

;![;! 
4 , 150 
4,910 
4,650 
0,558 
0,053 
Gt310 
3,110 
2 , 800 
3,640 
2,210 
1,240 
0,016 
0,051 
0 , 070 
0,038 
0 , 620 
0 040 
0 , 395 
0,275 
2, ?20 
2,240 

. 2,310 
1,600 
4 020 
0,042 
2 800 
2,310 
3 670 
2,310 
4 4 840 

K20 
1 ,280 
1,090 
2,210 
2,410 
2 , 290 
2,080 
2 539 
2,010 
0,243 
0 2t6 
0,611 
2,950 
0 + 439 
0,413 
0 + 027 
0,351 

0,196 

G e 289 

0,277 

0,374 

8:j:J 
3,080 
0,915 

0,831 
1,480 

0,434 
0,451 

u!o" 
1,360 
1 e 140 
2,000 
1,060 
0 , 809 
1,020 
0,034 
0,043 
2 330 
0 276 
0,193 
0,019 
01013 
0,193 

2,720 
0 , 568 
6 , 820 
0,525 
0,163 
0 + 253 
0 290 
0, 164 
1,010 
0,098 
2 570 
6,190 
1,460 

1,510 

o,iw 

1,750 

TI02 cu 
1,120 85,000 
0 967 -70 a GOO 
0,634 45,000 
0,667 59,000 
0,600 54,000 
0,667 56,000 
0,701 68tOOO 
0,667 56,000 
1,620 93.000 
1,630 75,000 
1,580 53,000 
0,133 9,000 
1,580 115*000 
1,680 lOOtOOO 
1,480 128,000 
1,520 86,000 
1,650 127,000 
1,720 161tOGO 
1,720 126,000 
1,670 152,000 

ZN AG 

91,000 0,100 
100,000 0,000 
70,000 0,000 
180,000 0.200 
l8OtOOO 0,400 
93.000 0,000 
143,000 0,000 
93,000 0,000 
35,000 0,100 
33,000 0,100 
38,000 0,000 
47,000 0,000 
39,000. 0,000 
29,000 0,200 
8,000 0,000 
45,000 0,000 
58,000 0,000 
35,000 0,000 
64,000 0,000 
66+000 0,200 

1,180 Z7tOOO 43,000 OtOOO 
01534 ~ 5 , 0 0 0  60,000 0,000 
0,651 65,000 83,000 0,000 
1,630 153,000 73,000 0,000 
0,413 57,000 
0,167 14,000 
1 , 500 120 000 

122,000 6:!8 64,000 
1,670 16,000 
0,334 12,000 
1,430 9,000 
0,217 28,000 

0.334 79,000 
64,000 0,000 
84,000 0.000 
40,000 OtOOO 
48,000 0,100 
22,000 0,000 
40,000 0,700 
95,000 0,000 
34,000 0,000 
100,000 0,000 
31,000 0,000 

BA 

6lOtOOO 
550 000 
670,000 

720,000 
620 t 000 
650,000 
620 , 000 
1 10,000 
100,000 
lbOt000 
6lOtOOO 
140 , 000 
140,000 
210,000 
200 , 000 
150,000 
70 000 
530 t 000 
1380,000 
540 t 000 
180~000 
1720 000 
1420,000 
1650 250.000 000 

570,000 
170~000 
110,000 
220,000 
360tOOO 
500,000 
830 000 
610,000 

860,000 

0,100 9,000 21,000 0,000 190,000 
0,117 18,000 24,000 0,000 390,000 
1,570 105,000 86,000 0,000 90,000 
0,684 73,000 61,000 OtOOO 720,000 
1,550 126,000 53,000 0,000 1680,000 
1,500 65,000 22,000 0,000 llOtOOO 
0,017 6,000 55'0,000 0,000 160,000 
0,567 39,000 . 103,000 0,000 180,000 
0,0157 7,000 8,000 0,000 100,000 

1,850 49,000 ~16,000 0,000 i70,ooo 

0,100 
0,484 
0,150 
0,434 
0,100 
1,630 
1,570 
1,730 92,000 47,000 0,000 160,000 
1 580 
0,901 
0,367 
0,100 
1,980 
2 t 000 
*1,570 
0,584 

7 000 
30 000 
9,000 
6iOOO 
70,000. 
126 4 000 
88 , 000 

-1,000 
82 000 
25,000 
50,000 
168,000 
33,000 
43,000 

0,000 
0,000 
0,000 
0 , 000 
1,100 
0,000 
0,000 

280,000 
8601 000 
300,000 
970 000 
1570,000 
110 , 000 
i30,ooa 

169 000 
. Pt 000 

L O G O  
2 0 000 

158,000 
32G , 000 
139,000 
51,000 

40 , 000' 
55 000 
107,000 
' 61.000 
93,000 
94 , 000 
86 000 
73 + 000 

0 , 000 
0,000 
0,000 
0 , 000 
OtOOO 
0 , 000 
0,000 
0,000 

80 000 
540 t 000 
160,000 
230 000 
-200 , 000 
70,000 . 
110,000 
1320 000 



SAHPLE NC, 

10581 
10682 
10583 
10684 
10585 

10687 
16688 
10689 
10676 
IC691 
10672 
10693 
10574 
106‘15 
16676 
l0LY 7 
10699 
10’101) 
10701 
107@ 
10703 
10704 
10705 

10686 

SI02 
50. so0 
43 b 200 
53 6 100 
77 + 700 
51,soo 
49,200 
51 300 
79,100 
80,400 
74,000 
54 , 300 
54+80G 
t 6  , 500 
56,300 
59 500 
53,700 
51,100 
50,500 
55.500 
57,800 
56 , 500 
54 500 
52 I 006 
46 t 400 

NA20 
2,630 
0,829 
2 700 
2,910 
0,313 
3,150 
3,480 
0,644 
0,725 
3 690 
3,100 
3,190 
2,519 
5,200 
3 670 
3,420 
3. B?G 
2,530 
0 253 
2 , 980 
5,040 
4 I 720 
3,250 
1 390 

K20 
1,230 
1 + 140 
0,541 
2,830 
3 , 820 
0 53’7 
0,218 
1,600 
1,870 
0,159 
0 981 
O +  181 
1,760 
21370 
3 860 
1 170 
2,010 
1 t 140 
4 460 
3,210 
1 ,480 
1,890 
0 , 633 
2 + 330 

TI02 cu ZN AG EA 
0,917 62,000 68,000 0,000 320,000 
1,520 146,000 81,000 0,000 160,000 
1,470 
0 033 
1,220 
1,700 
1,750 
0,133 
0 a 267 
0,300 
0 t 684 
1 930 
0,267 
0,734 
0,183 
0,734 
0,917 
0,701 
0,250 
0,667 
0,517 
0,634 
1,650 
01717 

75, 000 
118,000 
104,000 
118,000 
22,000 
29 , 000 
35 000 
46,000 
94 I 000 

159 , 000 
3 t 000 
48.000 
6 000 

J6,OOO 
80,000 
56 000 
7 e 000 

651 000 
11,000 
86,000 
110,000 
96 , 000 

300 , 000 
61,000 
102,000 
61,000 
41,000 
44,000 
43 , 000 
52 + 000 
57 000 
79 060 
56 000 
117,000 
37,000 
28 000 

70 , 000 
19,000 
60 000 
58,000 
47,000 
59 000 
72 + 000 

68, ooo 

0,000 
0,000 
0,200 
0 , 000 
0 , 000 
0,000 
0 , 000 
0,000 
0,000 
O I O O O  
0,000 
0 , 000 
0,000 
0,000 
0,000 
0,000 
0 , 000 
0,000 
0,000 
0 , 000 
0,000 
0 , 000 

* . .  

290,000 
230,000 
810 000 
230 , 000 
110,000 
1320,000 

170,000 
370,000 
140 t 000 
980,000 
740 000 
960 , 000 
480,000 
440,000 
680 8 000 
360 000 
720 t 000 
370 , 000 
580 000 
380 t 000 
520 000 

1370, ooa 


