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SUMMARY 

The Oak Group  i s  l o c a t e d  o n  V a n c o u v e r  I s l a n d  a p p r o x i m a t e l y  

2 2  km n o r t h w e s t  o f  Duncan  and  13  km s o u t h w e s t  o f  L a d y s m i t h .  

Th i s  r e p o r t  d o c u m e n t s  a r e g i o n a l  m a p p i n g ,  r o c k  g e o c h e m i c a l  a n d  

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

S i c k e r  Group  m e t a - v o l c a n i c s .  

M y r a  F o r m a t i o n  l i t h o l o g i e s  a n d  s e d i m e n t / s i l l  u n i t  r o c k s  o f  

t h e  P a l e o z o i c  S i c k e r  Group  a r e  l o c a t e d  i n  t h e  s o u t h e r n  a n d  

n o r t h e r n  p o r t i o n s  o f  t h e  Oak C l a i m  G r o u p  r e s p e c t i v e l y .  

F e a t u r e s  i n  M y r a  F o r m a t i o n  r o c k s  p e r m i s s i v e  f o r  m a s s i v e  
I 

s u l p h i d e  m i n e r a l i z a t i o n  a r e  s e r i c i t e  a n d  c h l o r i t e  s c h i s t s ,  

l o c a l l y  l o w  Na20/ (Na20 + K20)  r a t i o s ,  q u a r t z  e y e  
, 

t 
t p o r p h y r i e s ,  c o p p e r  m i n e r a l i z a t i o n  a t  t h e  S h a r o n  s h o w i n g ,  l o c a l  

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

v i c i n i t y  o f  t h e  S h a r o n  s h o w i n g  h a v e  l o w  Na20/ (Na20 + K 2 0 )  

r a t i o s ,  a r e  commonly c h l o r i t i c  a n d  h a v e  m a j o r  e l e m e n t  

-. - -- 

s i g n a t u r e s  i n d i c a t i n g  a n  a n d e s i t i c  c o m p o s i t i o n .  The s h o w i n g  

may b e  b a s a l  o r  a l o n g  s t r i k e  t o  b l i n d  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 .  S e r i c i t e  a n d  c h l o r i t e  s c h i s t  l o c a t e d  a l o n g  

s t r i k e  t o  t h e  w e s t  o f  t h e  S h a r o n  s h o w i n g  r e p r e s e n t  a l t e r e d  

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

g e o c h e m i c a l  r e s p o n s e s .  



- 5 -  

1 I N T R O D U C T I O N  

1.1 L o c a t i o n  and Access 

The Oak Group i s  l o c a t e d  i n  s o u t h e a s t e r n  Vancouver  I s l a n d ,  

a p p r o x i m a t e l y  15  km n o r t h w e s t  o f  Duncan and  10  km w e s t  o f  

Chemainus. Access t o  t h e  p r o p e r t y  i s  g a i n e d  by  2 w h e e l  d r i v e  

v e h i c l e  f r o m  t h e  t o w n  of  Chemainus,  e a s t  a l o n g  t h e  Copper  

Canyon f o r e s t r y  a c c e s s  r o a d  and  n o r t h  b y  4 w h e e l  d r i v e  a l o n g  

t h e  H o l y o a k  Creek  f o r e s t r y  a c c e s s  r o a d .  

Much o f  t h e  p r o s p e c t  i s  c o v e r e d  w i t h  s e c o n d a r y  c e d a r  and 

f i r  g r o w t h  a f t e r  e a r l y ,  1920-1960,  l o g g i n g  o p e r a t i o n s .  
1 

I F o u r - w h e e l  d r i v e  a c c e s s  r o a d s  t r a n s e c t  t he  e n t i r e  p r o p e r t y .  

R e l i e f  v a r i e s  b e t w e e n  700 and 1100 m e t r e s .  

r 

1.2 P r o D e r t v  

The Oak Group c o m p r i s e s  4 m i n e r a l  c l a i m s  a g g r e g a t i n g  46  

c o n t i g u o u s  u n i t s .  C l a i m  names, r e c o r d  numbers,  mon th  o f  

r e c o r d ,  u n i t s  and  a n n i v e r s a r y  d a t e s  a r e  l i s t e d  b e l o w  i n  

T a b l e  1. C l a i m  l o c a t i o n s  a r e  shown o n  F i g u r e  2. 
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T a b l e  1 

LAND RECORD 

C l a i m  R e c o r d  No. 

Oak 1 169  
Oak 2 1 7 0  
Oak 3 1 7 1  
B r e n t  1 1 6 3  

Mon th  o f  R e c o r d  

5 
5 
5 
5 

1.3 H i s t o r y  o f  t h e  P r o p e r t y  

U n i t s  A n n i v .  D a t e  

8 May 11, 1984  
1 6  May 11, 1 9 8 4  
1 2  May 11, 1 9 8 4  
10 May 11, 1984  
46 
- 

The B r e n t  1 m i n e r a l  c l a i m  o v e r l i e s  wha t  i s  b e l i e v e d  t o  h a v e  

b e e n  t h e  Pauper  C . G .  c l a i m  ( L  31G) c r o w n  g r a n t e d  i n  1903 .  The 

B.C.M.M. A n n u a l  R e p o r t s  f o r  1 9 2 4  and  1927  r e p o r t  u n d e r g r o u n d  

d e v e l o p m e n t  o f  a p y r i t i z e d  s c h i s t  b e l t ,  60 f e e t  w ide .  A n  

u n d a t e d  map b y  S h a r o n  Copper M i n e s  L t d .  shows t h r e e  p a r a l l e l  

a d i t s  150  f e e t ,  5 f e e t  and 35  f e e t  l o n g ,  d r i v e n  n o r t h w e s t e r l y  

I 

,i 

-- i n t o  t h e  e a s t  f a c i n g  s l o p e  a t  a n  e l e v a t i o n  o f  2375 f e e t .  T h r e e  

d iamond d r i l l  h o l e s  and t w o  c r o s s c u t s  h a v e  samp led  a zone o f  

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

3 6  f e e t  o f  1 .45% Cu a n d  40  f e e t  o f  0.80% Cu r e s p e c t i v e l y .  The 

d r i l l  h o l e s ,  c o n s i s t i n g  o f  t w o  f l a t  h o l e s  and  one minus 30' 

h o l e  t o t a l l i n g  915 f e e t ,  were d r i l l e d  i n  a n o r t h e r l y  d i r e c t i o n  

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

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

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

was 25 f e e t  a v e r a g i n g  0.93% Cu i n  q u a r t z  n e a r  t h e  e n t r a n c e  of  

t h e  most  s o u t h e r l y  a d i t .  
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I n  1 9 6 6  a n d  1 9 6 7  Cominco  L t d .  c a r r i e d  o u t  g e o l o g i c a l  

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

s u r v e y  ( T i k k a n e n  1 9 6 7 )  o n  t h e  T o t  a n d  Rum c l a i m s ,  f o r  w h i c h  

b a s e  me ta l  r i g h t s  were o p t i o n e d  f r o m  t h e  C a n a d i a n  P a c i f i c  O i l  

a n d  Gas L i m i t e d ,  who c o n t r o l l e d  t h e  E & N Railway l a n d  g r a n t .  

I m p e r i a l  O i l  L i m i t e d  s t a k e d  t h e  Mons 4 m i n e r a l  c l a i m  i n  

1 9 7 6  a n d  u p o n  s u r r e n d e r  o f  t h e  E & N m i n e r a l  r i g h t s  t o  t h e  

Crown i n  1 9 7 8  t h e  c l a i m  was a b a n d o n e d  a n d  r e s t a k e d  a s  B r e n t  1. 

The  Oak 1, 2 a n d  3 c la ims  were s t a k e d  a t  t h e  same t ime a n d  

c o x e r e d  a n o m a l i e s  o u t l i n e d  by  a S c i n t r e x  a i r b o r n e  e l e c t r o -  

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

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

i h o l e s  o n  t h i s  b l o c k  o f  c l a i m s  now known a s  t h e  Oak Group. '  

Traces  o f  c o p p e r  i n  p y r i t i c  q u a r t z - s e r i c i t e  s c h i s t  were n o t e d  

i n  o n e  d r i l l  h o l e  s i t e d  o n  t h e  B r e n t  1 c la im ( S o m e r v i l l e  

1 9 7 9 ) .  A s e c t i o n  o f  t h e  B r e n t  1 c l a i m  was g r i d  mapped -- a s  

p a r t  o f  t h i s  work  ( H o l b e k  1980) .  

g r o u p  were r e c o n n a i s s a n c e  mapped (Marr a n d  F u c h t e r  1 9 8 2 )  a n d  a n  

HLEM a n d  m a g n e t o m e t e r  s u r v e y  were d o n e  o n  t h e  B r e n t  1 c la ims  

( C o o p e r  1983) .  

I n  1 9 8 2  p a r t s  o f  t h e  c l a i m  

1 . 4  D e t a i l s  o f  1 9 8 4  P r o g r a m  

Up t o  1 9 8 3  g e o p h y s i c a l  s u r v e y s  h a v e  p l a y e d  a d o m i n a n t  r o l e  

i n  t h e  e x p l o r a t i o n  o f  t h e  Oak G r o u p  c l a i m s .  F i e l d w o r k  

c o m p l e t e d  i n  t h e  1984 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  o f  
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r o a d  c u t s ,  s t r e a m s  a n d  c l i f f  f a c e s  a n d  r o c k  a n d  s t r e a m  

g e c h e m i c a l  s a m p l i n g .  Th i s  f i e l d w o r k  was d e s i g n e d  t o  p r o v i d e  a 

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

p i c t u r e  t h a t  w o u l d  h e l p  d i r e c t  f u r t h e r  e x p l o r a t i o n  o f  t h e  Oak 

Group.  

D e t a i l s  o f  t h e  e x p l o r a t i o n  w o r k  a r e  s u m m a r i z e d  i n  T a b l e  2. 

G e o l o g i c a l  d a t a  i s  p l o t t e d  o n  a 1 :10 ,000  s c a l e  (Map 1). S i l t  

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

Map 2. Rock  s a m p l e s  a r e  l o c a t e d  o n  Maps 1 a n d  2 .  

T a b l e  2 

I 1984 WORK SUMMARY 

G e o l o g i c a l  M a p p i n g  12  km2 a t  1 :10 ,000  s c a l e  

* G e o c h e m i c a l  S a m p l i n g  10  s i l t  s a m p l e s  

-. 1 3  r o c k  s a m p l e s  
9 h e a v y  m i n e r a l  s a m p l e s  

- 
* A l l  a n a l y s e d  f o r  Au, Ag, As, Cu, Pb,  Zn a n d  Sb; m a j o r  e l e m e n t  
c h e m i s t r y  done  o n  r o c k  s a m p l e s .  

1.5 R e g i o n a l  G e o l o g y  

F i g u r e  3 i s  a r e g i o n a l  g e o l o g y  map o f  V a n c o u v e r  I s l a n d  

( a f t e r  M u l l e r ,  1 9 8 0 )  i l l u s t r a t i n g  t h e  t h r e e  i n l i e r s  o f  S i c k e r  

Group  v o l c a n i c s  and  s e d i m e n t s  a n d  t h e  l o c a t i o n  o f  t h e  Oak 

Group.  The d e t a i l e d  g e o l o g y  o f  t h e  p r o j e c t  a r e a  i s  shown o n  

F i g u r e  4 .  
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The S i c k e r  Group encompasses t h e  e n t i r e  sequence o f  

P a l e o z o i c  v o l c a n i c  and s e d i m e n t a r y  r o c k s  o n  Vancouver  I s l a n d .  

I t  i s  exposed i n  t h r e e  s t r u c t u r a l  c u l m i n a t i o n s :  1. B u t t l e  Lake 

U p l i f t ,  2. Cowichan-Horne Lake U p l i f t  and 3 .  Nanoose U p l i f t .  

The Cowichan-Horne Lake  U p l i f t ,  e x t e n d i n g  f r o m  P o r t  A l b e r n i  t o  

S a l t s p r i n g  I s l a n d ,  h o s t s  t h e  T w i n  J d e p o s i t  and t h e  Oak Group 

c l a i m s .  

A l l  u n i t s  o f  t h e  S i c k e r  Group a r e  d i s p l a y e d  i n  t h e  

Cowichan-Horne Lake i n l i e r .  

B u t t l e  Lake F o r m a t i o n :  M i d  P e n n s y l v a n i a n  t o  E a r l y  P e r m i a n  
l i m e s t o n e  w i t h  m i n o r  i n t e r b e d d e d  c h e r t .  

S e d i m e n t / S i l l  U n i t :  t h i n l y  bedded t o  mass ive  a r g i l l i t e ,  
s i l t s t o n e  and c h e r t  i n t r u d e d  by  p l a g i o p h y r i c  d i a b a s e  s i l l s .  

Myra F o r m a t i o n :  b a s i c - f e l s i c  banded t u f f ,  b r e c c i a  and 
f l o w s ;  m i n o r  a r g i l l i t e ,  s i l t s t o n e  and c h e r t .  

- N i t i n a t  F o r m a t i o n :  p i l l o w e d  or a g g l o m e r i t i c  m e t a b a s a l t i c  
l a v a s ,  b a s i c  t u f f s .  

The Oak Group c l a i m s  o v e r l a p  a n o r t h w e s t - s o u t h e a s t  t r e n d i n g  

b e l t  o f  Myra f o r m a t i o n  s c h i s t s  t h a t  e x t e n d s  s o u t h e a s t  f r o m  

Chipman Creek  v i a  Mount S i c k e r  and Maple M o u n t a i n  t o  c e n t r a l  

S a l t s p r i n g  I s l a n d .  The r o c k s  a r e  s t r o n g l y  de formed,  l a r g e l y  

i s o c l i n a l l y  f o l d e d  and segmented by  T e r t i a r y  s t r i k e  s l i p  and 

" t e a r "  f a u l t s .  N o t e a b l e  r o c k  t y p e s  i n c l u d e  s e r i c i t e  and 

c h l o r i t e  s c h i s t s  t h a t  commonly c o n t a i n  q u a r t z  eyes.  
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2 G E O L O G Y  OF THE O A K  G R O U P  

2 . 1  I n t r o d u c t i o n  

S i cke r  G r o u p  l i t h o l o g i e s  o f  M i s s i s s i p p i a n  t o  D e v o n i a n  a g e  

a r e  t h o u g h t  t o  o c c u p y  m o s t  o f  t h e  Oak c la im g r o u p  a l t h o u g h  w i d e  

a r e a s  o f  t h e  p r o p e r t y  a r e  c o v e r e d  b y  g l a c i a l  t i l l  (Map 1).  

U n i t s  o f  t h e  Myra F o r m a t i o n  o c c u r  i n  t h e  s o u t h e r n  p o r t i o n  o f  

t h e  a r e a  a n d  a r e  o v e r l a i n  t o  t h e  n o r t h  by  t h e  S e d i m e n t / S i l l  

U n i t .  F o l i a t i o n s  i n  t h e s e  u n i t s  a r e  m o d e r a t e l y  t o  s t e e p l y  

d i p p i n g ;  t h e  l o c a l  r e l a t i o n  b e t w e e n  f o l i a t i o n  a n d  b e d d i n g  i s  

g e n e r a l l y  unknown.  A l t h o u g h  o n l y  a s i n g l e  i n f e r r e d  

I 

I n o r t h - n o r t h e a s t  f a u l t  i s  shown  o n  Map 1 a s e c o n d  s i m i l a r l y -  

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

l o c a t e d  s o u t h  o f  Mount  B r e n t o n .  G r o s s  g e o l o g i c a l  

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

Y o u n g e r  ( J u r a s s i c ? )  a n d e s i t e  a n d  f e l d s p a r  p o r p h y r y  d i k e s  o r  

s i l l s  c r o s s c u t  t h e  Myra F o r m a t i o n .  T h e  t e r m i n o l o g y  d o c u m e n t e d  

by  M u l l e r  (1980) f o r  t h e  S i cke r  G r o u p  a n d  u s e d  b y  E v e r e t t  a n d  

C o o p e r  ( 1 9 8 4 )  o n  t h e  C h i p  Cla ims  w i l l  b e  e m p l o y e d  he re  t o  

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

o f  r o c k s .  
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2 .2  G l a c i a l  T i l l  

Major d e p o s i t s  o f  g l a c i a l  t i l l  a r e  l o c a t e d  e a s t  o f  S i l v e r  

Creek a n d  s o u t h  o f  Mount  B r e n t o n  b e t w e e n  H u m b i r d  a n d  H o l y o a k  

Creeks.  I n  t h e  l a t t e r  a r e a  60 t o  80 meter t h i c k  s e c t i o n s  o f  

t i l l  a r e  e x p o s e d  i n  H u m b i r d  Creek. A d r i l l  h o l e  i n  t h e  

n o r t h e r n  s e c t i o n  o f  t h i s  p a t c h  o f  t i l l  (CHEM # 3 ,  l o c a t e d  o n  Map 

1) i n t e r s e c t e d  7 m o f  g l a c i a l  d e b r i s .  T h e  t h i c k n e s s  o f  t i l l  i n  

o t h e r  p a r t s  o f  t hese  a r e a s  i s  unknown b u t  p r o b a b l y  a v e r a g e s  

b e t w e e n  5 a n d  10 m. O t h e r  a r e a s  o f  t h e  p r o s p e c t  a r e  commonly  

c o v e r e d  b y  a t h i n  s k i n  (1-2 m )  o f  t i l l  a n d  f o r e s t  c o v e r .  

T h e  t i l l  is c h a r a c t e r i z e d  b y  s u b a n g u l a r  p e b b l e s  o f  m a i n l y  

' f i n e - g r a i n e d  maf i c  v o l c a n i c  o r  i n t r u s i v e  m a t e r i a l  t h a t  a r e  

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

' f l o w e r  p o r p h y r y '  ( M u l l e r  1980) o r  g l o m e r o p o r p h y r i t i c  p o r p h y r y  

- _  ( H o l b e k  1 9 8 0 )  a n d  l i t h i c  p e b b l e s  a r e  a l s o  common. Huge  r o u n d e d  

b o u l d e r s  o f  g r a n i t e  o r  g r a n o d i o r i t e  o c c u r  a l o n g  H u m b i r d  C r e e k .  
- 

The t i l l  i s  commonly  well i n d u r a t e d  a n d  i s  n o t  e r o d e d  by  

s m a l l  c r eeks .  S o i l  h o r i z o n s  a r e  w e l l - d e v e l o p e d  i n  much o f  t h e  

t i l l ;  t h e  I B l  h o r i z o n  i s  g e n e r a l l y  .5 m t h i c k .  

2 .3  J u r a s s i c  ( ? )  I n t r u s i o n s  

A n d e s i t e  a n d  f e l d s p a r  p o r p h y r y  d i k e s  o r  s i l l s  i n t r u d e  

m a i n l y  t h e  Myra  F o r m a t i o n  a t  t h e  w e s t e r n  a n d  e a s t e r n  

e x t r e m i t i e s  o f  t h e  c l a i m  g r o u p .  The  a n d e s i t e  d i k e s / s i l l s  a r e  
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green,  f i n e - g r a i n e d ,  .5 t o  1 m w ide  and g e n e r a l l y  a l t e r e d  t o  

c h l o r i t e ,  c a r b o n a t e  and e p i d o t e .  They l o c a l l y  c r o s s c u t  t h e  

t r e n d  o f  t h e  f o l i a t i o n  b u t  a r e  themse lves  f o l i a t e d  and c u t  by 

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

i n  t h e  s e r i c i t e  s c h i s t .  The a n d e s i t e  d i k e s / s i l l s  have been 

mapped i n  f i v e  l o c a l i t i e s  and i n  two o f  t h e s e  3 p a r a l l e l  

d i k e s / s i l l s  have been mapped. I n  3 o f  t h e  f i v e  l o c a l i t i e s  

t r e n d s  a r e  r e m a r k a b l y  c o n s i s t e n t  a t  105O. A t  t h e  o t h e r  

l o c a l i t i e s  t h e y  a r e  1 2 4  and 135O. D i p s  a r e  n o r m a l l y  

v e r t i c a l ,  a l t h o u g h  one d i k e  a t  t h e  e a s t e r n  end o f  t h e  c l a i m  

group c r o s s c u t s  g a b b r o - p l a g i o p h y r i c  d i a b a s e  and d i p s  m o d e r a t e l y  

n o r t h e a s t .  

I Green f e l d s p a r  p o r p h y r y  d i k e s / s i l l s  have been mapped by 

,I Holbek  (1980)  i n  t h e  v i c i n i t y  o f  t h e  Sharon showing a t  t h e  

w e s t e r n  end o f  t h e  c l a i m  group.  The p o r p h y r y  has a maximum 

:.. t h i c k n e s s  o f  50 m ;  i t  i s  i n  t h e s e  t h i c k e r  b o d i e s  t h a t  - 
r 

p l a g i o c l a s e  p h e n o c r y s t s  c o n s t i t u t e  10 t o  20% o f  t h e  r o c k  and 

a r e  commonly a l t e r e d  t o  e p i d o t e .  Thinner d i k e s  or s i l l s  a l s o  

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

p h e n o c r y s t s  and a r e  s i m i l a r  t o  a n d e s i t e  d i k e s / s i l l s  - b o t h  i n  

t e x t u r e  and i n t r u s i v e  s t y l e .  The a n d e s i t e  and f e l d s p a r  

p o r p h y r y  d i k e / s i l l  may be phases r e l a t e d  t o  t h e  same e v e n t  t h a t  

i s  s i g n i f i c a n t l y  younger  (perhaps  J u r a s s i c ? )  t h a n  t h e  

d e p o s i t i o n  o f  Myra F o r m a t i o n  U n i t s .  
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2 . 4  S e d i m e n t - S i l l  U n i t  

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

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

n o r t h w e s t  e n d  o f  t h e  c l a i m  g r o u p  where g r e e n  c h e r t  o c c u r s  o v e r  

s e v e r a l  h u n d r e d  meters .  T h e  c h e r t  i s  t h i n l y  b a n d e d  t o  massive 

a n d  c o n t a i n s  1-2% f i n e - g r a i n e d  p y r i t e  i n  f r a c t u r e s  a n d  a s  

d i s s e m i n a t i o n s .  L o c a l l y  i t  has  a s i l i c i f i e d  t u f f a c e o u s  

a p p e a r a n c e .  F u r t h e r  n o r t h  i n  S i l v e r  Creek,  b l a c k  c h e r t y  

s i l t s t o n e  o r  a r g i l l i t e  a l s o  c o n t a i n s  d i s s e m i n a t e d  p y r i t e .  

Grey c h e r t ,  g r e e n  t o  g r e y  t o  m a r o o n  r h y o l i t e  t o  d a c i t i c  

t u f f  a n d  a r g i l l i t e  were n o t e d  by S o m e r v i l l e  ( 1 9 7 9 )  i n  CHEM 3 t o  

I 5 ;  p y r i t e  a n d  g r a p h i t e  o c c u r  l o c a l l y  i n  a l l  o f  t h e s e  r o c k s .  

S o m e r v i l l e  a l s o  n o t e d  c h l o r i t i z e d  a n d e s i t e s  i n  some  o f  t h e s e  

h o l e s  b u t  d o e s  n o t  comment  o n  t h e i r  o r i g i n .  T h e y  c o u l d  b e  

r e l a t e d  t o  t h e  a n d e s i t e  o r  f e l d s p a r  p o r p h y r y  d i k e s  o r  s i l l s  

c d i s c u s s e d  a b o v e .  

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

o f  t h e  S e d i m e n t - S i l l  U n i t ,  o u t c r o p  i n  t h r e e  m a j o r  a r e a s :  i n  

S i l v e r  Creek ,  o n  Mount  B r e n t o n  a n d  e a s t  o f  t h e  S h a r o n  s h o w i n g .  

M u l l e r  (1980)  mapped  p l a g i o p h y r i c  d i a b a s e  a n d  l o c a l l y  f l o w e r  

g a b b r o  ( s i c )  o n  Mount  B r e n t o n .  F l o w e r  g a b b r o  was n o t  o b s e r v e d  

o n  t h e  Oak G r o u p  e x c e p t  a s  r o u n d e d  b o u l d e r s  d e r i v e d  f r o m  till .  

T h e  i n t r u s i v e s  r a n g e  f r o m  h o l o c r y s t a l l i n e  f i n e  t o  medium 

g r a i n e d  g a b b r o - d i o r i t e ,  i n  t h e  a r e a  e a s t  o f  t h e  S h a r r o n  s h o w i n g  

t o  p l a g i o p h y r i c  d i a b a s e  o n  Mount B r e n t o n .  The  d i a b a s e  i s  

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

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

q u a r t z  v e i n s  o c c u r  l o c a l l y .  

b o t h  i n t r u s i v e s .  A 0.5  m w i d e  a n d e s i t e  d i k e  c u t s  t h e  g a b b r o  

e a s t  o f  t h e  S h a r r o n  s h o w i n g .  

M a g n e t i t e  i s  a common a c c e s s o r y  i n  

2 .5  Myra F o r m a t i o n  

The  Myra F o r m a t i o n  c o v e r s  much o f  t h e  s o u t h e r n  p o r t i o n  o f  , 

t h e  c la im g r o u p  a n d  i s  h o s t  t o  t h e  S h a r o n  s h o w i n g  i n  t h e  

s o u t h e a s t  e n d  o f  t h e  c l a ims  a n d  t h e  T w i n - J  s u l p h i d e  d e p o s i t  

I l o c a t e d  o n  Mount  S i c k e r  t o  t h e  e a s t .  Three  m a i n  r o c k  o r  ' 

,r a l t e r a t i o n  t y p e s  h a v e  b e e n  n o t e d  - s e r i c i t e  s c h i s t ,  s e r i c i t e  

c h l o r i t e  s c h i s t  a n d  c h l o r i t e  s c h i s t .  W i t h  m o r e  d e t a i l e d  

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

e y e - b e a r i n g  o r  t u f f a c e o u s .  Q u a r t z  eyes  i n  t h e  v a r i o u s  s c h i s t s  
- 

> 

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

a l t e r a t i o n ;  t h e  eyes  r a n g e  f r o m  1 t o  5 m m  i n  s i z e  a n d  a p p e a r  

t r a n s p a r e n t  i n  h a n d  s p e c i m e n s .  T u f f a c e o u s  t e x t u r e s  a r e  n o t  a s  

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

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

c h l o r i t e  a n d  c a r b o n a t e s  o u t c r o p  i n  H o l y o a k  Creek where m i n o r  

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

s e d i m e n t s  a r e  s t r o n g l y  f o l i a t e d  n e a r  c o n t a c t s  o f  f i n e  g r a i n e d  

i n t r u s i v e  r o c k s .  One p a r t i c u l a r l y  w e l l  p r e s e r v e d  s e c t i o n  o f  

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

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

g r a i n e d  t e x t u r e s  o r  p o r p h y r i t i c  t e x t u r e s  i n  t h e  q u a r t z  eye 

b e a r i n g  u n i t s .  O u t c r o p s  a r e  g e n e r a l l y  we l l  f o l i a t e d  a n d  

l o c a l l y  a p p r o a c h  a p a p e r y  s c h i s t .  Some a r e a s  a p p e a r  t o  c o n s i s t  

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

i s  a l i k e l y  c o m p o n e n t  i n  t h e  h a r d e r  o u t c r o p s .  P y r i t e  i s  

l o c a l l y  a b u n d a n t  (1 t o  5 % )  a n d  o c c u r s  i n  t h i n  ( 2  t o  4 cm t h i c k )  

s u l p h i d e  l e n s e s  t h a t  p a r a l l e l  f o l i a t i o n  i n  a r o c k  q u a r r y  west 

o f  t h e  S h a r o n  s h o w i n g  a t  t h e  s o u t h e r n  b o u n d a r y  o f  t h e  c l a i m  

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

s e r i c i t e  a n d  c h l o r i t e  s c h i s t .  T h e  d i s t i n c t i v e  p a l e  e m e r a l d  

g r e e n  c o l o r  o f  t h i s  u n i t  i s  p r o b a b l y  i m p a r t e d  b y  a g r e e n  ' 

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

p r o d u c t .  

- _  C h l o r i t e  s c h i s t  i s  m o s t  common i n  t h e  v i c i n i t y  o f  t h e  - -- 
S h a r o n  s h o w i n g .  P r e d i c t a b l y  t e x t u r e s  a r e  p r e s e r v e d  b e t t e r  i n  

t h e s e  d a r k  t o  l i g h t  g r e e n  r o c k s  t h a n  i n  t h e  s e r i c i t e  s c h i s t s  

a n d  i n  some  a r e a s  d e f o r m e d  t u f f a c e o u s  a n d  b recc ia  t e x t u r e s  a r e  

r e c o g n i z e d .  Near t h e  a d i t s  o f  t h e  S h a r o n  s h o w i n g  f i n e  t o  

medium g r a i n e d ,  commonly  e u h e d r a l  p y r i t e  c o m p r i s e s  1 t o  10% o f  

t h e  r o c k .  T h e  S h a r o n  s h o w i n g  a p p e a r s  t o  o v e r l a p  t h e  t r a n s i t i o n  

f r o m  s e r i c i k e  t o  c h l o r i t e  s c h i s t .  
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2.6 S t r u c t u r e  

W e l l  deve loped  f o l i a t i o n  i s  t h e  main  s t r u c t u r a l  f e a t u r e  and 

i s  found t h r o u g h o u t  t h e  c l a i m  group.  Trends v a r y  f r o m  105 t o  

125O and d i p s  f r o m  v e r t i c a l  i n  t h e  west t o  s u b v e r t i c a l  o r  

moderate i n  t h e  e a s t .  I n  t h e  a r e a  o f  t h e  Sharon showing d i p s  

t o  f o l i a t i o n s  a r e  moderate t o  t h e  n o r t h e a s t .  Ho lbek  ( 1 9 8 0 )  

sugges ts  t h e  a r e a  has been i s o c l i n a l l y  f o l d e d  and t h a t  a x i a l  

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

Sharon showing a r e  i n t e r p r e t i v e ,  M u l l e r  ( 1 9 8 0 )  has documented 

s i m i l a r - s t y l e  f o l d s  i n  o t h e r  a r e a s  o f  t h e  S i c k e r  Group. Where 

no ted ,  l i n e a t i o n s  i n  t h e  p l a n  o f  f o l i a t i o n s  a r e  o f  s h a l l o w  

/ p l unge .  

,r J o i n t i n g  o r  f r a c t u r e  c l e a v a g e  and c r e n u l a t i o n  s l i p  c l e a v a g e  

a r e  f e a t u r e s  o f  many o u t c r o p s  i n  t h e  c l a i m  group.  F r a c t u r e  

:. c leavage  has v a r i a b l e  a t t i t u d e  depend ing  o n  t h e  competency o f  

t h e  r o c k  i n v o l v e d  b u t  g e n e r a l l y  t r e n d s  a r e  020 t o  040' and 
- 

d i p s  a r e  s u b v e r t i c a l .  S y m m e t r i c a l  k i nk  and S o r  Z c r e n u l a t i o n s  

t h a t  have f o l d e d  e a r l i e r  f o l i a t i o n  p l a n e s ,  and a s s o c i a t e d  

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

o u t c r o p s .  M i n i m a l  d a t a  ( 6  measurements) i n d i c a t e  t w o  r a n g e s  o r  

t r e n d s  t o  t h e  s l i p  c l e a v a g e  - 162 t o  176O and 010 t o  065'. 

S i g n i f i c a n t l y  f o l d  axes p l u n g e  v e r t i c a l l y .  A compress i ve  f o r c e  

o r  a shear  c o u p l e  p a r a l l e l  t o  t h e  s c h i s t o s i t y  a r e  t h e r e f o r e  

p o s s i b l e ;  i t  may have a l s o  caused t h e  f r a c t u r e  c l e a v a g e .  
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3 GEOCHEMISTRY 

3.1 S i l t  and Heavy M i h e r a l  St ream Geochemis t ry  

Geochemical  a n a l y s e s  o f  s i l t  and heavy m i n e r a l  s t r e a m  

samples a r e  t a b u l a t e d  i n  Appendix C and p l o t t e d  o n  Maps 3 and 

4.  R i g o r o u s  s t a t i s t i c a l  t r e a t m e n t  o f  t h i s  a n a l y t i c a l  d a t a  i s  

n o t  w a r r a n t e d  because o f  t h e  l o w  sample p o p u l a t i o n s .  However, 

o b s e r v a t i o n  o f  t h e  d a t a  g roups  i n d i c a t e  v a r i a b l e  c o n c e n t r a t i o n ,  

d e p l e t i o n  o r  l a c k  o f  change i n  e l e m e n t a l  abundances between 

s t ream s i l t s  and heavy m i n e r a l  s e p a r a t e s .  Cu and Pb e x h i b i t  

about  a 50% and Ag a 20% average i n c r e a s e  i n  c o n c e n t r a t i o n ,  

i whereas, As, Au and Sb show a decrease a l t h o u g h  t h i s  decrease 

f may n o t  be s i g n i f i c a n t  i n  v iew  o f  l o w  t o t a l  abundances o f  t h e s e  

e lements .  Mo and Zn show no change between t h e  two sample 

mediums; t h i s  is due t o  low t o t a l  abundance f o r  Mo and p r o b a b l y  

even d i s t r i b u t i o n  o f  Zn i n  b o t h  mediums. Some o f  t h e  

v a r i a t i o n s  n o t e d  between s i l t s  and heavy m i n e r a l  s e p a r a t e s  may 

-. - 
r 

be caused by changes i n  l i t h o l o g i e s  l o c a l  t o  s p e c i f i c  sample 

s i t e s .  Ana lyses  o f  t h e  -80 f r a c t i o n  o f  some o f  t h e  samples 

f r o m  heavy m i n e r a l  sample s i t e s  wou ld  p r o v i d e  a more d i r e c t  

compar ison b u t  t h i s  i s  n o t  w a r r a n t e d  a t  t h i s  t i m e  because o f  

t h e  low v a l u e s .  

O b s e r v a t i o n  o f  t h e  d a t a  a l s o  i n d i c a t e s  t h a t  t h e r e  a r e  no 

s t r o n g  a n o m a l i e s  i n  e i t h e r  s i l t s  o r  heavy m i n e r a l s  d r a i n i n g  t h e  

v a r i o u s  p a r t s  o f  t h e  p r o p e r t y .  However, n e a r  t h e  Sharon 

showing i n  H o l y o a k  Creek,  one heavy m i n e r a l  sample (4EH108) 

r e c o r d e d  t h e  h i g h e s t  v a l u e s  f o r  n e a r l y  e v e r y  e l e m e n t  ana lysed .  
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Above background Cu, Pb, and Sb i n  s i l t s  o c c u r  a t  t h e  n o r t h e r n  

edge o f  t h e  c l a i m  g roup  west o f  Mount B r e n t o n ;  t h e y  p r o b a b l y  

r e f l e c t  r e l a t i v e l y  h i g h  background v a l u e s  i n  g r a n i t e  t h a t  i s  

l o c a t e d  n o r t h  o f  t h i s  a rea .  A weak Zn and Au anomaly (4ES008) 

o c c u r s  i n  a s m a l l  t r i b u t a r y  o f  S i l v e r  Creek.  Q u a r t z - p y r i t e  

v e i n s  t h a t  c r o s s c u t  s e r i c i t e  s c h i s t  were mapped i n  t h i s  c r e e k .  

3.2 Rock Sample Geochemist ry  

One sample o f  gabbro,  a n d e s i t e  d i k e  and weakly  a l t e r e d  

t u f f ,  f i v e  samples o f  s e r i c i t e  s c h i s t  and f o u r  o f  c h l o r i t e  

’ s c h i s t  were a n a l y s e d  f o r  m a j o r  and t r a c e  e lemen ts  ( see  Appendix  
t 

A f o r  sample d e s c r i p t i o n s  and C f o r  a n a l y s e s ) .  An a d d i t i o n a l  

sample (15069)  t h a t  c o n s i s t e d  m a i n l y  o f  massive p y r i t e  l e n s e s  

.. i n  s e r i c i t e  s c h i s t  was a l s o  a n a l y s e d  f o r  c o m p a r a t i v e  purposes .  - 
Excep t  f o r  some p y r i t e - b e a r i n g  r o c k s ,  none o f  t h e s e  samples 

were p a r t i c u l a r l y  anomalous i n  base o r  p r e c i o u s  m e t a l s .  Ch ip  

samples t a k e n  f r o m  t h e  open ings  a t  t h e  two a d i t s  (15070 and 

15071) c o n t a i n e d  up t o  30% p y r i t e  and above background Cu ( .09 

and .2%) ,  Z n ,  Ag and Sb v a l u e s .  A sample (15069)  o f  more 

mass ive  p y r i t e  f rom t h e  q u a r r y  l o c a t e d  west  o f  t h e  Sharon 

showing i s  anomalous i n  Mo (42 ppm), As, Au (108 ppb)  and Sb. 

Cu i n  t h e  gabbro and Zn, Ag and Sb v a l u e s  i n  t h e  a n d e s i t e  

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

s e r i c i t e  s c h i s t s  e x c e p t  f o r  t h e  t h r e e  samples t h a t  c o n t a i n  

abundant  p y r i t e .  
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V a r i o u s  m a j o r  e l e m e n t s  c a n  b e  u s e d  t o  d e t e r m i n e  o r  c o n f i r m  

. -  

o r i g i n a l  h o s t  l i t h o l o g i e s  a n d  a l t e r a t i o n  a s s e m b l a g e s .  

A1203 a n d  T i02  a r e  commonly  c i t e d  a s  i m m o b i l e  e l e m e n t s  i n  

h y d r o t h e r m a l l y  a l t e r e d  r o c k s .  

t h e s e  r o c k s  i n d i c a t e s  t h a t  t h e  g a b b r o  ( 2 . 5 % ) ,  a n d e s i t e  d i k e  

( 0 . 9 % )  a n d  c h l o r i t e  a n d  s e r i c i t e  s c h i s t s  ( 0 . 1  t o  0 . 6 % )  a r e  

r e l a t i v e l y  e a s i l y  d i s t i n g u i s h e d  l i t h o l o g i e s .  

o f  s e r i c i t e  a n d  c h l o r i t e  s c h i s t s  i n  g e n e r a l  f a l l  b e t w e e n  t h e  

A c o m p a r i s o n  o f  T i 0 2  values i n  

T i 0 2  contents 

r a n g e  f o r  t u f f s  a n d  q u a r t z - e y e  s c h i s t s  (Tyee r h y o l i t e )  a n a l y s e d  

b y , H o l b e k  (1980,  s e e  H o l b e k ' s  F i g .  3 . 2 ) .  R e c a l c u l a t i o n  o f  

t h e s e  a n a l y s e s  t o  l o o % ,  a s  was d o n e  f o r  H o l b e k ' s  a n a l y s e s ,  

wou ld  i n c r e a s e  t h e  Ti02 c o n t e n t  b y  5 t o  10% i n  many cases .  

I A s s u m i n g  t h a t  A1203 a n d  T i 0 2  a r e  r e l a t i v e l y  i m m o b i l e  ' 

,r b u t  t h a t  a b s o l u t e  a b u n d a n c e s  o f  t h e s e  m a j o r  e l e m e n t s  c a n  b e  

d i l u t e d  b y  a l t e r a t i o n  m i n e r a l s  l i k e  q u a r t z ,  s u l p h i d e s  o r  

c a r b o n a t e s  t h e n  t h e  A1203 /T iO2  r a t i o  may p r o v i d e  a m o r e  

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

T a b l e  3 ) -  

d i k e  ( 2 1 )  h a v e  f a i r l y  d i s t i n c t  r a t i o s  c o m p a r e d  t o  e i g h t  o f  t h e  

c h l o r i t e  a n d  s e r i c i t e  s c h i s t s  ( t h e s e  v a r y  b e t w e e n  39 a n d  8 4 ) .  

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

o f  o r i g i n a l  h o s t  l i t h o l o g i e s  ( r h y o l i t e  t o  d a c i t e ? ) .  H o w e v e r ,  

t h e  c o m p o s i t i o n  o f  t h e  r e m a i n i n g  t h r e e  s a m p l e s  o f  s c h i s t  (15070 

t o  15072)  h a v e  a d i s t i n c t  s i g n a t u r e  ( b e t w e e n  13 a n d  2 3 ) ;  i t  

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

- _  
f 

The g a b b r o  ( A 1 2 0 3 / T i 0 2  = 6 . 3 )  a n d  a n d e s i t e  

a n d e s i t e  d i k e ) .  These ' a n d e s i t i c '  s a m p l e s  were o b t a i n e d  f r o m  

t h e  e a s t e r n  e n d  o f  t h e  Oak G r o u p  n e a r  t h e  S h a r o n  s h o w i n g .  



. Tab le  3 

Sample 
No. 

15059  

15060 

15062  

15063 

1 5 0 6 4 ,  

15065 

15066  

15067 

15068  

15069 

15070  - 
1 5 0 7 1  

15072  
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M A J O R  E L E M E N T  RATIOS' 

Rock T y p e  
A l t e r a t i o n  

Gabbro 

C h l o r i t e  S c h i s t  

S e r i c i t e  S c h i s t  

C h l o r i t e  S c h i s t  

A n d e s i t e  D i k e  

S e r i c i t e  S c h i s t  

C h l o r i t e  S c h i s t  

S e r i c i t e  S c h i s t  

S e r i c i t e  S c h i s t  

P y r i t e  Lenses 

C h l o r i t e  S c h i s t  

C h l o r i t e  S c h i s t  

S e r i c i t e  S c h i s t  

6.3 

39 

6 1  

6 9  

2 1  

73  

59  

79 

84  

62 

23 

1 8  

1 3  

Na20/ 
(Na20 + K201 

0.86 

0 .73  

0.07 

0 .45  

0.63 

0.54 

0.50 

0.11 

0 .01  

0.03 

0.03 

0.06 

0 .13  
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To f u r t h e r  e s t a b l i s h  t h e  p r e - a l t e r a t i o n  c o m p o s i t i o n  o f  h o s t  

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

i n c o r p o r a t e s  many m a j o r  e l e m e n t s  ( F i g .  5 ,  a f t e r  C h u r c h  1 9 7 5 ) .  

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

* 1 2 0 3 / T i O ~  r a t i o s  d e s p i t e  t h e  f a c t  t h a t  many o f  t h e  m a j o r  

e l e m e n t s  u s e d  i n  t h i s  p l o t  a r e  known t o  b e  m o b i l e  i n  

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

a l k a l i  e l e m e n t s  i n  s e r i c i t i c - t y p e  a l t e r a t i o n .  

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

commonly  n o t e d  i n  h y d r o t h e r m a l  a l t e r a t i o n  c l o s e l y  a s s o c i a t e d  

, w i t h  m a s s i v e  s u l p h i d e  d e p o s i t s .  C o n s e q u e n t l y  t h e  Nazo/ 

(NazO + K20) r a t i o  h a s  b e e n  u s e d  a s  a g u i d e  t o  e x p l o r a t i o n  

i f o r  mass ive  s u l f i d e  d e p o s i t s ;  l o w  r a t i o s  a r e  f o u n d  c l o s e  ' to  

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

i n d i c a t e s  t w o  r a n g e s  ( s e e  Tab le  3 ) ;  t h o s e  b e t w e e n  .45  a n d  .86 

( g a b b r o ,  a n d e s i t e  d i k e ,  3 s a m p l e s  o f  c h l o r i t e  s c h i s t  a n d  o n e  o f  

s e r i c i t e  s c h i s t )  a n d  t h o s e  b e t w e e n  .01 a n d  . 1 3  ( 4  s e r i c i t e  

s c h i s t  a n d  2 c h l o r i t e  s c h i s t ) .  T h e  t w o  s a m p l e s  o f  c h l o r i t e  

.-. 

s c h i s t  t h a t  h a v e  l o w  r a t i o s  a r e  f r o m  t h e  a d i t s  o f  t h e  S h a r o n  

s h o w i n g .  Two s a m p l e s  o f  s e r i c i t e  s c h i s t  w i t h  l o w  r a t i o s  a r e  

l o c a t e d  i n  t h e  west e n d  o f  t h e  p r o p e r t y  w h i l e  t h e  o t h e r  t w o  a r e  

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

H o l y o a k  Creek .  These a n a l y s e s  p r o v i d e  a d d i t i o n a l  e v i d e n c e  f o r  

a g e o l o g i c a l  e n v i r o n m e n t  t h a t  i s  p e r m i s s i v e  f o r  b l i n d  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 .  
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N 3 0  + K20 
15 10 5 0 

N20,  I 5 ' 4  WEIGHT PERCENT 

F i g u r e  5 :  T r i a x i a l  p l o t  showing f i e l d s  o f  v a r i a t i o n  o f  most 
common v o l c a n i c  r o c k s ;  c o n t o u r s  a r e  i n c l u s i v e  o f  
t w o - t h i r d s  o f  t o t a l  p o i n t s  c o u n t e d  f o r  each r o c k  
t y p e .  L e t t e r s  d e s i g n a t i n g  r o c k  t y p e s  a r e  p o s i t i o n e d  
n e a r  D a l y ' s  ( 1 9 3 3 )  averages .  Samples f r o m  t h e  Oak 
Group a r e  a l s o  p l o t t e d  and l o c a t e d  by t h e  l a s t  two 
d i g i t s  o f  t h e  sample numbers (see Tab le  4 ) .  o 
Gabbro; 0 A n d e s i t e  D ike ;  - C h l o r i t e  s c h i s t ;  x 
S e r i c i t e  S c h i s t  ( a f t e r  Church 1 9 7 5 ) .  
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4 C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

1. Areas o f  t h e  Myra F o r m a t i o n  t h a t  w a r r a n t  f u r t h e r  

g e o l o g i c a l ,  g e o c h e m i c a l  o r  g e o p h y s i c a l  work  t o  a s s e s s  

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

west o f  t h e  S h a r o n  s h o w i n g  a n d  b r o a d  p a t c h e s  o f  Myra 

F o r m a t i o n  r o c k s  i n  t h e  w e s t e r n  h a l f  o f  t h e  c la im 

g r o u p .  The  l a r g e  p a t c h  o f  t i l l  b e t w e e n  Humbi rd  a n d  . 

, H o l y o a k  Creek c a n n o t  b e  i n v e s t i g a t e d  u s i n g  

c o n v e n t i o n a l  t e c h n i q u e s  b e c a u s e  o f  t h i c k  t ill  c o v e r .  

H o w e v e r ,  l a r g e  s e c t i o n s  o f  t h e  t i l l  a t  t h e  west e n d  o f  

t h e  c l a i m  g r o u p  c o u l d  p r o b a b l y  b e  r e l a t i v e l y  e a h i l y  

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

2 .  F e a t u r e s  i n  t h e  Myra F o r m a t i o n  o n  t h e  Oak c l a i m s  - -- 
p e r m i s s i v e  f o r  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 r e  t h e  

s e r i c i t e  a n d  c h l o r i t e  s c h i s t s ,  l o c a l l y  low Na20/ 

(Na20 + K20) r a t i o s ,  q u a r t z  eye p o r p h y r i e s ,  t h e  

c h a r a c t e r i s t i c s  o f  t h e  S h a r o n  s h o w i n g ,  l o c a l  massive 

p y r i t e  l e n s e s ,  a n d ,  where r e c o g n i z e d ,  t h e  v o l c a n i c  

s t r a t i g r a p h y .  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 t  t h e  

Twin  J a n d  B u t t l e  Lake d e p o s i t s  o c c u r  i n  Myra 

F o r m a t i o n  r o c k s  t h a t  h a v e  s i m i l a r  f e a t u r e s .  
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3 .  L i m i t e d  a n a l y t i c a l  d a t a  s u g g e s t s  c h l o r i t e  and s e r i c i t e  

s c h i s t s  i n  t h e  v i c i n i t y  o f  t h e  Sharon showing were 

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

low Na20/(Na20 + K20) r a t i o s  d e s p i t e  t h e  

r e l a t i v e l y  h i g h  l o c a l  c h l o r i t e  c o n t e n t .  The showing 

c o u l d  be i n t e r p r e t e d  as an  env i ronmen t  t h a t  i s  b a s a l  

o r  a l o n g  s t r i k e  t o  b l i n d  mass ive  s u l p h i d e  

m i n e r a l i z a t i o n .  S e r i c i t e  and c h l o r i t e  s c h i s t s  l o c a t e d  

a l o n g  s t r i k e  t o  t h e  west o f  t h e  Sharon showing 

r e p r e s e n t  a l t e r e d  r h y o d a c i t e s  and a r e  good t a r g e t s .  

4 .  S i l t  and heavy m i n e r a l  s t r e a m  geochemis t r y  p r o v i d e d  

I s u b t l e  anoma l ies  i n  Ho lyoak  Creek and p a r t s  o f  S i l v e r  

C r e e k .  No s t r o n g  geochemica l  anoma l ies  w e r e  n o t e d .  

5 .  The Sediment S i l l  U n i t  does n o t  have much economic :.. 
-- 

m i n e r a l  p o t e n t i a l  based o n  t h e  geo logy  obse rved  i n  t h e  

Oak C l a i m  G r o u p .  

. .  
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STATEMENT OF QUALIFICATION 

I am a B a c h e l o r  o f  S c i e n c e  g r a d u a t e  f r o m  t h e  U n i v e r s i t y  o f  

-New B r u n s w i c k  (May 1 9 7 7 )  and h a v e  b e e n  e m p l o y e d  a s  a n  

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

y e a r s ;  t h e  l a s t  f i v e  y e a r s  w i t h  E s s o  R e s o u r c e s  Canada L i m i t e d .  

C A L  C .  EVERETT 
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STATEMENT OF QUALIFICATION 

I r e c e i v e d  a B a c h e l o r  o f  A p p l i e d  S c i e n c e  D e g r e e  f r o m  t h e  

- U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a  ( 1 9 7 4 )  a n d  a D o c t o r  o f  

P h i l o s o p h y  f r o m  t h e  A u s t r a l i a n  N a t i o n a l  U n i v e r s i t y  (1982) .  

B e t w e e n  d e g r e e s  I was e m p l o y e d  a s  a n  e x p l o r a t i o n  g e o l o g i s t  f o r  

f o u r  y e a r s  i n  P a p u a  New G u i n e a .  I h a v e  b e e n  e m p l o y e d  f o r  t h e  

' 1  

I p a s t  t w o  y e a r s  b y  Esso R e s o u r c e s  Canada L i m i t e d  a s  a n  , 

e x p l o r a t i o n  g e o l o g i s t .  

R. M. BRITTEN 
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SUMMARY OF COSTS: O A K  GROUP 

Wages 

. -  

S e n i o r  g e o l o g i s t :  9.5 days ;  $258/day ;  
be tween A p r i l  30 t o  May 10 
( i n c l u d e s  r e p o r t  w r i t i n g )  

G e o l o g i s t  5 days ;  $192/day;  
be tween A p r i l  26 t o  May 2 

T e c h n i c i a n  8 days ;  $179/day;  
be tween A p r i l  27 t o  May 9 

Food and Accommodat ion 

12  days ;  $50/day;  A p r i l  30  t o  May 4 

2450 

960 

1432 

600 

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

I ' 4 / 4  T r u c k ;  1 week; $250/week; A p r i l  29  t o  May 5 ' 250 
F u e l  100 

t F e r r y  60 r 

A n a l y s e s  

- 10 Heavy M i n e r a l  S e p a r a t e s  - a n a l y s e d  f o r  
Au, Ag, As, Cu, Mo, P b ,  Sb, Zn; $39/sample  

11 s i l t  samples - a n a l y s e d  f o r  Au, Ag, As, 
Cu, Mo, P b ,  Sb,  Z n ;  $ l 9 / s a m p l e  

14  r o c k  - a n a l y s e d  f o r  Au, Ag, As, Cu, Mo, 
P b ,  Sb, Zn; $22/sample 

1 3  r o c k  - c l a s s i c a l  who le  r o c k  a n a l y s e s ;  
$25/sample  

D r a f t i n g  m a t e r i a l  and t y p i n g  r e p o r t  

T O T A L  

390 

209 

308 

325 

122 - 

7206 
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8 4  - 3 4 4 1  E. 4 9 t h  
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F i e l d  11 TS 11 

4R31 

4R32 

4R33 

4R34 

4R35 

4R36 

4R37 

4R38 

4R39 

I 

4R43 -. 

4R44 

4R45 

4R46 

4R47 

4R48 

4R49 

4R50 

APPENDIX A 

Rock S a m p l e s  D e s c r i p t i o n s  

Geochem # D e s c r i p t i o n  

1 5 0 5 9  G a b b r o  - d a r k  g r e y ,  

1 5 0 6 0  C h l o r i t e  s c h i s t  - t h i n l y  

1 5 0 6 1  Q u a r t z - p y r i t e  v e i n  

1 5 0 6 2  S e r i c i t e  s c h i s t  - F e O x i d e  

f i n e - g r a i n e d ,  c h l o r i t i z e d  

l a m i n a t e d  o r  f o l i a t e d  

s t a i n e d ,  p a p e r y  

1 5 0 6 3  C h l o r i t e  s c h i s t  

1 5 0 6 4  

1 5 0 6 5  

1 5 0 6 6  

1 5 0 6 7  / 

1 5 0 6 8  

1 5 0 6 9  

1 5 0 7 0  

1 5 0 7 1  

1 5 0 7 2  

1 5 0 7 3  

A n d e s i t e  d i k e  o r  s i l l  - g r e e n  
c h l o r i t i z e d  

S e r i c i t e  s c h i s t  - F e 0 x i d e . s  

C r y s t a l  t u f f  ( ? )  - C h l o r i t e  

S e r i c i t e  s c h i s t  - p a p e r y ,  
F e O x i d e  s t a i n e d  

S e r i c i t e  s c h i s t  - f i n e - g r a i n e d  

M a s s i v e  p y r i t e  l e n s e s  - i n  
s e r i c i t e  s c h i s t  

P y r i t e  a g g r e g a t e s  - i n  
s e r i c i t e  c h l o r i t e  o r  c h l o r i t e  
s c h i s t  

P y r i t e  a g g r e g a t e s  - i n  
c h l o r i t e  s c h i s t  

C r y s t a l  t u f f  ( ? )  - c h l o r i t e  
s c h i s t  

A n d e s i t e  s i l l  - f i n e  g r a i n e d ,  
c a r b o n a t e  c h l o r i t e  r i c h  

T u f f  - c h l o r i t e ,  m a g n e t i t e  
r i c h  

S e r i c i t e  s c h i s t  

S t a n d a r d  
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A P P E N D I X  6 

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 t i c a l  M e t h o d s  

Stream s i l t  a n d  h e a v y  m i n e r a l  s a m p l e s  were c o l l e c t e d  i n  1 

o r  2 p a r t i a l l y  f i l l e d  k r a f t  b a g s  ( 3 . 5  x 8 i n c h  g u s s e t t )  a n d  

s e n t  t o  M i n - E n ' s  L a b o r a t o r y  i n  V a n c o u v e r  f o r  m u l t i e l e m e n t  

a n a l y s i s .  A b o u t  200 g ( s i l t s )  t o  500 g ( f o r  h e a v y  m i n e r a l  

s e p a r a t i o n )  o f  -20 mesh m a t e r i a l  was o b t a i n e d  o n  s i t e .  S i l t  

s a m p l e s  were s i e v e d  t o  -80 mesh a n d  a n a l y s e d  whereas a l l  o f  t h e  

-20 mesh  f r a c t i o n  f r o m  a 400 g s p l i t  o f  t h e  s a m p l e  was u s e d  i n  

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

The f l o t a t i o n  t e c h n i q u e  i n v o l v e d  a f l o c u l a n t  t h a t  i s  addled t o  

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

c e n t r i f u g e d  i n  a T B E - M e t h y l  I o d i d e  M i x t u r e  (S.G. = 3 . 1 ) .  B o t h  

r 

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

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

i l m e n i t e  i n  t h e  ' n o n - m a g n e t i c  f r a c t i o n . '  T h e  t o t a l  p e r c e n t a g e  

w e i g h t  o f  t h e  ' n o n - m a g n e t i c  f r a c t i o n '  i s  r e c o r d e d  a n d  t h e  

s e p a r a t e  i s  t h e n  a n a l y s e d .  

P r e p a r a t i o n  o f  r o c k  s a m p l e s  f o r  a n a l y s i s  s i m p l y  i n v o l v e d  

p u l v e r i z i n g  t o  -100 mesh .  I n - h o u s e  s t a n d a r d s  were a d d e d  t o  t h e  

r o c k  s a m p l e  (15073)  a n d  h e a v y  m i n e r a l  (4EH110)  s a m p l e  s u i t e s  t o  

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

A n a l y t i c a l  methods  i n v o l v e d  a n i t r i c  p e r c h l o r i c  d i g e s t i o n  

a n d  a t o m i c  a b s o r p t i o n  f i n i s h  f o r  Mo, Cu ,  P b ,  Zn a n d  Ag. Sb was 
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d o n e  by a q u a  r e g i a  d i g e s t i o n  w i t h  a n  a t o m i c  a b s o r p t i o n  f i n i s h ,  

A s  by  a c i d  d i g e s t i o n  a n d  s p e c t r o p h o t o m e t r i c  f i n i s h  a n d  Au by  

f i r e  a n a l y s i s .  

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

Whole  r o c k  a n a l y s e s  were d o n e  u s i n g  a l i t h i u m  
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APPENDIX  C 

G e o c h e m i c a l  R e s u l t s  



WIN-EN L a b o r a t o r i ~ 5  Led- 
Special is ts in flirter al € n v i r  on men t s 

705 WEST 15th STREET NORTH YBHCOViEP, P.C, CANbDd V7K 112 

FHONE: (604)498-5814 OF! (bOJIC88-4524 TELEX: 04-352828 

- r 
GEOCHEMICAL A N A L Y S I S  CERTIFICATE 

COMPANY ESSO MINERALS CCINCIDA 
PROJECT 2130 
ATTENTION R BRITTEN 

FILE 4-243 
DATE MAY 14/84 

We hereby  c e r t i f y  that the following are the results of the geochemical 
analysis made on 10 samples submitted. 

SfiPiPLE I.10 C 1.1 F'' Ei Z N k G  A S  AU 5 B 
NIJIIFER F'F;p1 ppp1  P F' M F:*f:*p1 F' p p1 F5 p ppB r r3 t i  

, 

t .'PB - FIRE 



M X N - E N  Laboratories Led, 
Specialists in Mineral Environments 
705 YEST 15th STREET NORTH VANCOUVER, E.C.  CANADA V7H 1 1 2  

PHONE: (604)980-5814 OR t6041998-4524 - TELEX: 04-352828 

GEOCHEMIChL ANCILYSIS CERTIFICATE 

COMPANY ESSO MINERALS CANADA 
PROJECT NO 2130 
ATTENT I ON R I BR I TTEN 

FILE NO 4-243 
DATE MAY 15/84 

HM FLOATATION -20MESH 

W e  hereby certify that the following are the results of the geochemical 
a n a l y s i s  made on 11 samples submitted. 

SAMPLE MO cu * F E4 ZN 14 M RG 
NUMBER PPM PPM FFM FFM x FF'M 

4EH 105 
4EH 106 
4EH107 
4 EH 1 (:)I3 
4EH 109 

1 '  
1 
2 
1 
1 

70 22 44 13.34 1 . 0 
56 2 I3 4Y 9 .  1.2 
72 24 47 9.14 ' 1.4 
110 2 tl 62 9.91 1.3 
1 04 2i3 63 10. 05 1.4 i 

i 



r 

MIN-EN Laboratori~5 Led, - 
Specialists in Clineral Enuironwents 
705 WEST 15th STREET. NORTH VANCOUVER! E.C. CANADA V7H 112 

PHOHE: (604)980-5814 OR !604!988-4524 TELEX: 64-352828 

GEOCHEMICAL A N f i L Y S I S  CERTIFICATE 

COMPANY 'ESSO MINERALS CANADA 
PROJECT NO 2130 
ATTENTJON R . BR I TTEN i 

hsr ._ 

\ 

FILE NO 4-243 
DATE MAY 15/84 

HM FLOATATION -2OMESH 

I Me hereby c e r t i f y  that the following are the results; of the geochemical 
analysis made on 11 samples submitted. I 

SAMPLE A S  AU-PPE SB 
NUMBER PFM FIRE PPM 

I 
- 1  

Certified b y  



M X N - E N  La'boratrorie5 Led ,  
Special isfs in Hineral Environsents 

705 WEST 15th STREET NORTH VAHCOUVER, B.C. CANADA V7H IT2  

TELEX: 04-352828 PHIHE: (604)980-5814 ,OR (604)988-45?4 

GEOCHEMICAL CINALYSSS CERTIFICATE 

COMPANY ESSO MINERALS CANADA 
PROJECT NO 2130 
ATTENTI ON R. BR I TTEN 

FILE NO 4-243 
DATE MAY 15/84 

We hereby c e r t i f y  that the following are the results  of the geochemical 
analysis made on 15 samples submitted. 



MIN-EN ICabaratr=,ries Led, 
Specialists in Mineral Environwents 

705 WEST 15th STREET NORTH VANCOUVER, E.C. CANADA V7W 112 

PHONE: (604)989-5814 GR !604)986-4524 TELEX: 04-352828 

GEOCHEMICAL ANALYSIS CERTIFIC4TE 

COMPANY 'ESSO MINERALS CANADA 
PROJECT NO 2130 
ATTENTION R. BRITTEN 

FILE NO 4-243 
DATE MAY 15/84 

Certified b y  



WIN-EN Laboratories Led- 
S p e c i a l i s t s  i n  t f inera l  E n v i r o n m e n t s  

705 WEST 15th STREET NORTH VANCOUVER, B.C. CANADA V7H 1T2 

PHONE: (604)980-5814 OR (604)988-4524 TELEX: 01-352828 - 
.-: 

COMPANY ESSO MINERALS CANADA 
PROJECT 2130 
ATTENTION R B R I T T E N  

FILE 4-243 
DATE MAY 29/84 

We h e r e b y  c e r t i f y  that the following are assay results f o r  samples submitted. 

15059 1 3 . 7 0 . 026 1 1 . 00 16.70 .47 5. 08 
14. 90 . 080 1.21 3.33 1 . 40 0. 68 

15062 14 . 60 ,247 0. 07 2.07 3.58 (1) . 1 9 15060 

1 3 3 6 3  14.40 . l o 1  4.83 3.22 2.46 2.62 
15064 - 19. 00 .047 5.45 18.90 1.43 5.45 . 

15065 16. (:I(:) . 088 (1) . 2(:) 2.16 2.72 0. 4 1 
15066 15. 80 . 187 1.97 3.11 2.31 1.25 
155067 14. 30 .I33 2.13 1.86 3 .  70 0. 34 
15068 9.28 .144 (:I . 03 3.58 3.72 1.15 
15069 4.33 . 026 0. 32 46. 31) (:I. 33 3.16 

1 4. 0 12. 60 .062 0 .  66 22. 10 i .49 7.19 
1507 1 1 1 . 1 (1) . (363 0. 54 23 . 20 1.29 6. (113 
15672 ' 2.3. 1 0  . (:)90 0. 64 11.28 3 .  8(:) 3.07 
15073 1 9 . 2 (2 . (1) 1 3 1.14 5.21 6.46 0. 27 

I 
I 

. .  

C e r t i f i e d  b y  
/ 

MIN-EN LAEORATORII%'LTD. 












