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I n t r o d u c t o n :  

R o t a r y  d r i l l i n g  w a s  u n d e r t a k e n  o n  t h e  S h u k s a n  p r o p e r t y ,  
A t l i n  d i s t r i c t ,  i n  e a r l y  O c t o b e r ,  1 9 8 5 .  E i g h t  h o l e s  were d r i l l e d  
t o  t e s t  f o r  g o l d  m i n e r a l i z a t i o n  i n  b e d r o c k  a n d  f o r  g o l d  
d i s p e r s i o n  i n  o v e r b u r d e n  r e f l e c t i n g  t h e  e r o d e d  t o p  o f  a  d e p o s i t .  
T o t a l  d e p t h  d r i l l e d  w a s  1 7 5 . 3  me t res .  B e d r o c k  s a m p l e s  were 
a n a l y z e d  f o r  A u ,  As, C u ,  Z n  a n d  A g .  O v e r b u r d e n  s a m p l e s  were 
a n a l y z e d  f o r  a  l a r g e  s u i t e  o f  e l e m e n t s .  A l s o ,  P t  a n d  P d  were 
t e s t e d  o n  s e l e c t e d  s a m p l e s .  C a r b o n a t e  a l t e r a t i o n  w a s  r e c o r d e d  i n  
u l t r a m a f i c  b e d r o c k  i n  t w o  h o l e s ,  o n e  o f  w h i c h  c o r r e s p o n d e d  w i t h  
e l e v a t e d  A s  v a l u e s .  No s i g n i f i c a n t  v a l u e s  were r e c e i v e d  i n  
p r e c i o u s  m e t a l s .  F u r t h e r  w o r k  i s  r e c o m m e n d e d .  

1 . 1  L o c a t i o n  a n d  Access 

T h e  S h u k s a n  p r o p e r t y  i s  i n  t h e  A t l i n  d i s t r i c t  o f  
n o r t h w e s t e r n  B . C . ,  a b o u t  5 0  km. s o u t h  o f  t h e  Y u k o n  b o r d e r .  I t  
l i e s  w i t h i n  t h e  v a l l e y s  o f  S p r u c e  C r e e k  a n d  D o m i n i o n  C r e e k ;  
S p r u c e  C r e e k  i s  t r i b u t a r y  t o  P i n e  C r e e k .  T h e  p r o p e r t y  l i e s  
t w e l v e  km. e a s t  o f  A t l i n  t o w n s i t e .  

Access i s  p r o v i d e d  b y  t h e  a l l - w e a t h e r  S p r u c e  C r e e k  r o a d ,  
w h i c h  b r a n c h e s  f r o m  t h e  m a i n  S u r p r i s e  L a k e  R o a d ,  a b o u t  6  km. e a s t  
o f  A t l i n .  O t h e r  r o a d s  o n  t h e  p r o p e r t y  a r e  d r y - w e a t h e r  o r  
f o u r - w h e e l  d r i v e  o n l y .  T o t a l  r o a d  d i s t a n c e  f r o m  A t l i n  i s  a b o u t  
2 0  km,  t o  t h e  a r e a  o f  d r i l l i n g  i n  t h e  w e s t e r n  p a r t  o f  t h e  
p r o p e r t y .  

1 . 2  P h y s i c a l  F e a t u r e s  

T h e  S h u k s a n  p r o p e r t y  l i e s  i n  t h e  v a l l e y  o f  S p r u c e  C r e e k  a n d  
t r i b u t a r i e s ,  a n d  o n  l o w e r  m o u n t a i n  s l o p e s .  S p r u c e  C r e e k  v a l l e y  
i s  b r o a d  a n d  g e n t l e  o v e r  m o s t  o f  i t s  c o u r s e  w i t h i n  t h e  c l a i m  
b l o c k .  A c o n s i d e r a b l e  a g o r g e  h a s  b e e n  e r o d e d  d o w n s t r e a m  f r o m  
t h e  c l a i m  b l o c k .  D o m i n i o n  C r e e k  r u n s  i n  a  g o r g e  f r o m  i t s  s o u r c e ,  
b u t  f l a t t e n s  o n  a p p r o a c h  t o  S p r u c e  C r e e k .  T h e  g e n t l e  v a l l e y  
s l o p e s  a b r u p t l y  c o n t a c t  m o d e r a t e  t o  l o c a l l y  s t e e p  m o u n t a i n  
s l o p e s ,  i n d i c a t i n g  c h a n g e  f r o m  v a l l e y  f i l l  t o  
bedrock/talus/felsenmeer s l o p e s .  T h i s  c o n t a c t  o c c u r s  a t  1 2 2 0  m .  
e l e v a t i o n  o n  t h e  n o r t h  w a l l  o f  t h e  v a l l e y ,  a n d  1 2 5 0  m .  o n  t h e  
s o u t h  s i d e .  O u t c r o p  i s  r e s t r i c t e d  t o  t h e  m o u n t a i n  s l o p e s  a n d  
l o c a l l y  i n  t h e  c r e e k  b o t t o m .  T o t a l  r e l i e f  o n  t h e  p r o p e r t y  i s  
a b o u t  600 m .  

1 

M o s t  o f  t h e  p r o p e r t y  i s  c o v e r e d  i n  i m m a t u r e  t o  m a t u r e  f o r e s t  
o f  m i x e d  c o n i f e r s .  A s p e n s  p r e d o m i n a t e  o n  r o c k y  s l o p e s  a n d  
b u c k b r u s h  i s  p r e v a l e n t  i n  a r e a s  o f  p o o r  d r a i n a g e .  T r e e l i n e  
o c c u r s  a t  a p p r o x i m a t e l y  1 3 0 0  m .  e l e v a t i o n .  
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1 . 3  C l a i m  S t a t u s  

T h e  p r o p e r t y  i s  o w n e d  b y  S u r p r i s e  L a k e  E x p l o r a t i o n  L i m i t e d  
P a r t n e r s h i p  a n d  c o n s i s t s  o f  t h e  f o l l o w i n g :  

Name U n i t s  A n n i v .  D a t e  Record No.  

S h u k s a n  1  
S h u k s a n  2  
S h u k s a n  3  
S h u k s a n  4  
S h u k s a n  5  
S h u k s a n  6 
S h u k s a n  13 
K a r e n  6 
K a r e n  7 
K a r e n  8 
K u l s h a n  1  
K u l s h a n  2  
K u l s a n  3  

3 u l y  2 8  
3 u l y  2 8  
J u l y  2 8  
S e p t .  2  
S e p t .  2  
S e p t .  2  
S e p t .  2  
J u l y  2 8  
3 u l y  2 8  
3 u l y  2 8  
3 u l y  1 5  
3 u l y  1 5  
3 u l y  1 5  

Dec. 3 0  
O c t .  3 0  
Dec. 3 0  
Dec. 30 
Dec. 3 0  
Dec. 3 0  

W o r k  w a s  p e r f o r m e d  o n l y  o n  S h u k s a n  1 a n d  4  c l a i m s .  

1 . 4  P u r p o s e  

T h e  p u r p o s e  o f  t h e  d r i l l i n g  p r o j e c t  w a s  a n  a t t e m p t  t o  l o c a t e  
i n d i c a t i o n s  o f  b u r i e d  g o l d  m i n e r a l i z a t i o n  t h a t  w a s  t h e  s o u r c e  f o r  
p l a c e r  g o l d  i n  S p r u c e  C r e e k .  T h e  l a r g e  r e c o v e r y  o f  g o l d  f r o m  
p l a c e r  w o r k i n g s  i n d i c a t e  a l a r g e  a n d / o r  h i g h  g r a d e  a n d / o r  
m u l t i p l e  b e d r o c k  s o u r c e  i n  t h e  S p r u c e  C r e e k  d r a i n a g e .  M o s t  
p l a c e r  g o l d  o c c u r s  i n  t h e  p r e s e r v e d  T e r t i a r y  c h a n n e l .  T o p o g r a p h y  
i s  b e l i e v e d  t o  h a v e  b e e n  l i t t l e  a l t e r e d  b y  g l a c i a l  p r o c e s s e s ,  s o  
t h e  b e d r o c k  s o u r c e  l i e s  w i t h i n  t h e  m o d e r n  d r a i n a g e  o f  S p r u c e  
C r e e k ,  

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



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

S i m i l a r  s t y l e  d e p o s i t s  o f  e c o n o m i c  s i z e  a r e  k n o w n  i n  o t h e r  
p a r t s  o f  t h e  w o r l d .  A r e g i o n a l  e x a m p l e  i s  t h e  C a s s i a r  d i s t r i c t ,  
2 2 0  km. t o  t h e  e a s t .  A s s o c i a t e d  m i n e r a l s  i n  t h i s  m i n e r a l i z a t i o n  
t y p e  a r e  p y r i t e  a n d  c o b a l t  a r s e n i d e  a n d  p o s s i b l y  f u c h s i t e .  
G e o c h e m i c a l  i n d i c a t o r s  i n c l u d e  A s ,  K a n d  p o s s i b l y  B a ,  S b ,  R ,  R i  
a n d  Ag.  D i s t i n c t i o n  o f  c a r b o n a t i z e d  u l t r a m a f i c  ( l i s t w a e n i t e )  
f r o m  s e r p e n t i n i t e  may  b e  s h o w n  b y  i n c r e a s e  i n  C 0 2 ,  C a  a n d  
p o s s i b l y  K a n d  d e c r e a s e  i n  S i  a n d  My. L i s t w a e n i t e  l e n s e s  a r e  
a s s o c i a t e d  w i t h  m i n o r  f a u l t s ,  p a r t i c u l a r l y  w h e r e  t h e  s e r p e n t i n i t e  
b o d y  n a r r o w s ,  f o c u s s i n g  h y d r o t h e r m a l  f l u i d s .  

2 .  H i s t o r v  

T h e  A t l i n  d i s t r i c t  h a s  w i t n e s s e d  p l a c e r  g o l d  p r o d u c t i o n  
o . n t i n u o u s l y  t o  p r e s e n t  s i n c e  1 8 9 8 .  V a r i o u s  t r i b u t a r i e s  o f  P i n e  
r e e k  a n d  a  f e w  o t h e r  c r e e k s  p r o d u c e d  o v e r  a  m i l l i o n  o u n c e s .  

S p r u c e  C r e e k  w a s  t h e  m o s t  p r o l i f i c  p r o d u c e r ,  w i t h  2 6 0 , 0 0 0  o u n c e s  
r e c o r d e d  t o  1 9 4 6 ,  a n d  p r o b a b l y  s i g n i f i c a n t  u n r e p o r t e d  r e c o v e r y .  
M o s t  g o l d  c o m e s  f r o m  f i v e  k i l o m e t r e s  o f  s u r f a c e  w o r k i n g s ,  
i m m e d i a t e l y  d o w n s t r e a m  f r o m  t h e  S h u k s a n  p r o p e r t y .  T h e s e  w o r k i n g s  
w e r e  e x t e n d e d  1 . 2  k i l o m e t r e s  f u r t h e r  u p s t r e a m  i n  t h e  u n d e r g r o u n d  
N o l a n d  M i n e  ( E a s t m a n  S h a f t )  f r o m  1936 t o  1 9 5 7 .  I t s  u p p e r  e n d  i s  
7 0  me t res  b e l o w  p r e s e n t  c r e e k  l e v e l  a n d  9 0  me t res  v e r t i c a l l y  
b e l o w  s u r f a c e .  M i n o r ,  g e n e r a l l y  u n e c o n o m i c  p r o d u c t i o n  h a s  c o m e  
f r o m  P l e i s t o c e n e  g r a v e l s  o f  u p p e r  S p r u c e  C r e e k .  

S m a l l ,  h i g h g r a d e ,  b e d r o c k  g o l d  d e p o s i t s  were d i s c o v e r e d  i n  
P i n e  C r e e k  a s  e a r l y  a s  1899.  T o  d a t e ,  n o  s i g n i f i c a n t  p r o d u c t i o n  
h a s  o c c u r r e d .  Much  p r o s p e c t i n g  h a s  b e e n  d o n e  i n  o u t c r o p  a r e a s  o f  
m o u n t a i n  s l o p e s .  H o w e v e r ,  d e e p  o v e r b u r d e n  c o v e r  h a s  d i s c o u r a g e d  
w o r k  i n  t h e  v a l l e y  o f  S p r u c e  C r e e k .  

R e c e n t  w o r k  o n  t h e  p r o p e r t y  i n c l u d e d  t h a t  b y  S t a n d a r d  G o l d  
I n c .  i n  1 9 8 2  t o  1 9 8 4 .  W o r k  i n c l u d e d  d a t a  c o m p i l a t i o n ,  s o i l  
s a m p l i n g ,  m a p p i n g ,  a i r b o r n e  a n d  g r o u n d  g e o p h y s i c a l  s u r v e y s ,  
t r e n c h i n g  a n d  d i a m o n d  d r i l l i n g .  T h r e e  d r i l l  h o l e s  were n e a r  
P l a c e r  d r i l l i n g ,  b u t  d i d  n o t  e n c o u n t e r  u l t r a m a f i c  r o c k s .  A s m a l l  
v i s i b l e  g o l d  i n  q u a r t z  s h o w i n g  w a s  f o u n d  i n  t h e  s o u t h e a s t  c o r n e r  
o f  S h u k s a n  2  C l a i m .  I t  w a s  h o s t e d  b y  c a r b o n a t i z e d  
u l t r a m a f i c / c h e r t  c o n t a c t  



3 .  G e o l o g y  

3 .1  B e d r o c k  G e o l o g y  

T h e  m a j o r  r o c k  u n i t s  e x p o s e d  i n  t h e  a r e a  a r e  m e m b e r s  o f  t h e  
P e r m o - P e n n s y l v a n i a n  C a c h e  C r e e k  A s s e m b l a g e .  T h r e e  f o r m a t i o n s  a r e  
r e p r e s e n t e d .  T h e  K e d a h d a  F o r m a t i o n  i n c l u d e s  a r g i l l i t e ,  p h y l l i t e ,  
q u a r t z i t e ,  s a n d s t o n e ,  a n d  m i n o r  c h e r t  a n d  c o n g l o m e r a t e .  T h e  W o r s e  
F e e d  F o r m a t i o n  c o n s i s t s  o f  l i m e s t o n e ,  d o l o m i t e  a n d  m a r b l e .  T h e  
N a k i n a  F o r m a t i o n  c o n t a i n s  b a s i c  t o  i n t e r m e d i a t e  f l o w s  a n d  t u f f s  
a n d  l o c a l  g a b b r o .  

A l l  o f  t h e s e  u n i t s  a r e  i n t r u d e d  b y  A l p i n e  u l t r a m a f i c  b o d i e s  
p o s s i b l y  r e l a t e d  t o  N a k i n a  F o r m a t i o n .  T h e y  c o n s i s t  o f  
s e r p e n t i n i t e ,  s e r p e n t i n i z e d  p e r i o d i t e ,  m i n o r  g a b b r o ,  a n d  r e l a t e d  
l o c a l  q u a r t z - c a r b o n a t e  r o c k .  T h e y  a r e  a p p a r e n t l y  a l w a y s  
f a u l t - b o u n d e d .  S m a l l  b o d i e s  a r e  l o c a t e d  t h r o u g h o u t  t h e  m a p - a r e a ,  
e s p e c i a l l y  n e a r  P i n e  C r e e k ,  a n d  a r o u n d  S e n t i n e l  M o u n t a i n  t o  t h e  
s o u t h  o f  t h e  p r o p e r t y .  M o s t  k n o w n  b e d r o c k  g o l d  s h o w i n g s  a r e  
a s s o c i a t e d  w i t h  t h e s e  r o c k s .  A l a r g e  b o d y  o f  u l t r a m a f i c  r o c k  i s  
m a p p e d  o n  U n i o n  M t n . ,  west o f  t h e  c l a i m s .  L o c a l l y ,  c o u n t r y  r o c k  
a d j a c e n t  t o  t h e  u l t r a m a f i c  b o d i e s  i s  a l s o  c a r b o n a t i z e d .  

M a j o r  g r a n i t i c  p l u t o n s  were i n t r u d e d  o u t s i d e  t h e  p r o p e r t y  
a r e a ,  i n  J u r a s s i c  t o  C r e t a c e o u s  t i m e .  Q u a t e r n a r y  b a s a l t s  a r e  
e x p o s e d  o u t s i d e  t h e  p r o p e r t y  i n  a  s m a l l  a r e a  n o r t h  o f  S u r p r i s e  
L a k e .  

3 . 2  M i n e r a l i z a t i o n  

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

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



3 . 3  P l e i s t o c e n e  D e p o s i t s  

T h e r e  h a s  b e e n  a t  l e a s t  t h r e e  p e r i o d s  o f  g l a c i a t i o n  i n  t h e  
A t l i n  a r e a .  Two t i l l s  h a v e  b e e n  r e p o r t e d  i n  t h e  S p r u c e  C r e e k  
a r e a .  T h e  s o u r c e  o f  c o n t i n e n t a l  i c e  w a s  t h e  s i t e  o f  p r e s e n t - d a y  
L l e w e l l y n  I c e f i e l d ,  s o u t h w e s t  o f  A t l i n  L a k e .  A l p i n e  g l a c i a t i o n  
p r o b a b l y  p l a y e d  a  m i n o r  r o l e .  G l a c i a l  e r o s i o n  i n  S p r u c e  C r e e k  
w a s  r e l a t i v e l y  l i g h t ,  a n d  t h e r e  w a s  m o r e  a  r e g i m e  o f  d e p o s i t i o n .  
E v i d e n c e  i n c l u d e s  p r e s e r v e d  w e a t h e r e d  s u r f a c e s  o n  b e d r o c k ,  w e a k  
d e v e l o p m e n t  o f  c i r q u e s  i n  l o c a l  m o u n t a i n s ,  a n d  p r e s e r v a t i o n  o f  
t h e  T e r t i a r y  c h a n n e l  o f  S p r u c e  C r e e k .  V a l l e y  f i l l  d e p t h s  a r e  
e s t i m a t e d  a t  u p  t o  a b o u t  1 2 0  me t res .  T h e  a x i s  o f  S p r u c e  C r e e k  
h a s  b e e n  s h i f t e d  n o r t h w a r d  a g a i n s t  t h e  v a l l e y  w a l l ,  u p s t r e a m  f r o m  
D o m i n i o n  C r e e k  c o n f l u e n c e .  T h e  T e r t i a r y  g r a v e l  a n d  a  f e w  metres 
o f  b e d r o c k  w a s  l o c a l l y  s c o u r e d  o u t  o f  S p r u c e  C r e e k  b y  a  s m a l l  
g l a c i e r  a d v a n c i n g  d o w n  D o m i n i o n  C r e e k .  I t  i s  b e l i e v e d  t h i s  
g l a c i e r  d i d  n o t .  a d v a n c e  f a r  e n o u g h  t o  t u r n  d o w n  S p r u c e  C r e e k .  An 
e s k e r  c o m p l e x  n e a r  t h e  j u n c t i o n  o f  t h e  t w o  c r e e k s  i n d i c a t e s  
i m p o u n d m e n t  o f  S p r u c e  C r e e k  w a t e r  b y  a n  i c e  m a s s .  P r e s e n c e  o f  
h u m m o c k y  m o r r a i n e  i n  t h e  v a l l e y  b o t t o m  a n d  m e l t w a t e r  c h a n n e l s  o n  
t h e  s o u t h  s i d e  o f  t h e  v a l l e y  i n d i c a t e  s t a g n a t i o n  a n d  i s o l a t i o n  
o f ,  t h e  s n o u t  o f  t h i s  g l a c i e r .  

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

4 .  F i e l d  W o r k  

4 .1  P r e p a r a t i o n  

D r i l l  s i t e  were c h o s e n  a n d  m a r k e d  o u t  i m m e d i a t e l y  f o l l o w i n g  
c o m p l e t i o n  o f  V L F I m a g n e t i c  g r o u n d  s u r v e y .  O n - s i t e  c o m p u t e r  
p l o t t i n g  o f  p r o f i l e s  a l l o w e d  r a p i d  i n t e r p r e t a t i o n  a n d  s i t e  
s e l e c t i o n .  D r i l l s i t e s  w e r e  c h o s e n  t o  c o i n c i d e  w i t h  f a u l t e d  
b o u n d a r i e s  a n d  c e n t r e  o f  a n  i n t e r p r e t e d  u l t r a m a f i c  b o d y .  
D r i l l s i t e s  a n d  a c c e s s  r o a d s  o f f  t h e  D o m i n i o n  C r e e k  r o a d  were m a d e  
b y  a  D6 - e q u i v a l e n t  b u l l d o z e r  b e l o n g i n g  t o  T r e e t o p  H o l d i n g s  
L t d .  o f  A t l i n .  T h e  d r i l l  w a s  m o b i l i z e d  f r o m  W h i t e h o r s e  a n d  w a s  
o n s i t e  f r o m  2  t o  7 O c t o b e r .  



4.2 Drillina 

The drill employed on the Shuksan property was a Schramm 
rotary/percussion drill contracted from Midnight Sun Drilling 
Co. Ltd., of Whitehorse, Y.T. Initially, reverse circulation 
drilling was attempted. However, this proved ineffective due to 
problems with boulders and plugging up. Remainder of drilling 
was done with 15 cm. casing and conventional circulation. 
Overburden was rotary-drilled with a 13 cm. tricone bit and 
bedrock with a button bit and down-hole hammer. Drilling fluid 
was dry air except in damp material, where water was added to 
prevent plugging up. 

Holes were drilled to approximately 10 m into bedrock. Data 
are listed below. 

H o l e  T o t a l  Depth OVB Depth B/R Depth Bedrock 

9.4 
abandoned 

7 . 7  

Serpentinite 
Serpentinized UM 
Serpentinized UM 
Serpentinized UM 
Highly altered 
serpentinite 
Basalt 

Weathered UM 

4.3 Sampling 

All drilled material was sampled. Overburden was sampled to 
try to locate a dispersion train of particulate gold, and of 
geochemical indicators of mineralization or lithology. Such 
information in units identified as till or colluvium could 
potentially lead to bedrock mineralization. Redrock was sampled 
for direct mineralization search, and for lithological and 
alteration information. Samples were routinely taken at about 
1.5 m. intervals, or less if a stratigraphic change was 
recognized. Procedure is detailed below. 

Drilled material was blown into a 80 cm. diameter cyclone, 
and exited through a 20 cm. mouth. It was caught in a single 25 
litre bucket with overflow slots (for wet drilling). Buckets 
were changed when full, at least once in a 1.5 meter depth 
sample. A split was made by scooping out a pie section from each 
bucket in the sample interval, producing a sample of about 10 kg. 



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

A 5 - m e s h  s c r e e n  w a s  l a i d  o n  t o p  o f  t h e  b u c k e t  t o  c a t c h  
o v e r s i z e  m a t e r i a l ,  b u t  c o m m o n l y  p l u g g e d  u p  w h e n  d r i l l i n g  d a m p .  A 
h a n d  s i e v e / s c o o p  ( f o r  w e t / d r y  d r i l l i n g )  w a s  u s e d  t o  t a k e  t h e  
c o a r s e  f r a c t i o n  s a m p l e  o f  a b o u t  5 0 0  g r a m s .  

T h e  1 0  k g  s a m p l e  w a s  d o u b l e - p l a s t i c - b a g g e d  a n d  s e n t  t o  
P l a c e r ' s  V a n c o u v e r  L a b .  T h e r e  i t  w a s  s p l i t  p r i o r  t o  g e o c h e m i c a l  
a n a l y s i s  t o  a l l o w  a  b u l k  s a m p l e  f o r  v i s u a l  i m s p e c t i o n .  T h e  
o v e r s i z e  f r a c t i o n  w a s  l a t e r  w a s h e d  o n  a  6 - m e s h  s c r e e n  f o r  p e b b l e  
c o u n t s ,  a n d  a r c h i v e d .  

T o t a l  s a m p l e s  t a k e n  were 4 5  b e d r o c k  a n d  8 3  o v e r b u r d e n .  

4 . 4  L o g g i n g  

T h e  d r i l l  c u t t i n g s  were l o g g e d  d u r i n g  d r i l l i n g  o p e r a t i o n .  
F e a t u r e s  n o t e d  i n c l u d e d  s a m p l e  n u m b e r  a n d  i n t e r v a l ,  p a r t i c l e  s i z e  
d i s t r i b u t i o n ,  c l a s t  l i t h o l o g i e s ,  m i n e r a l i z a t i o n ,  o x i d a t i o n ,  
a l , t e r a t i o n ,  d r y n e s s  a n d  d r i l l  p e r f o r m a n c e .  I t  w a s  f e l t  t h a t  
l o g g i n g  c o n d i t i o n s  were n o t  i d e a l ,  a n d  i n s u f f i c e n t  t i m e  w a s  
a v a i l a b l e .  H e n c e ,  b u l k  s a m p l e  s p l i t s  were r e - l o g g e d  a t  P l a c e r ' s  
L a b o r a t o r y .  A s e c o n d  l o g  s h e e t ,  w i t h o u t  a  v e r t i c a l  s c a l e ,  w a s  
p r e p a r e d  f o r  e a c h  h o l e .  N o t e s  i n c l u d e d  c o l o u r ,  c l a s t  s i z e  a n d  
s i z e  d i s t r i b u t i o n ,  a n g u l a r i t y ,  HC1 e f f e r v e s c e n c e ,  a n d  m a g n e t i s m .  
P e b b l e  c o u n t s  f r o m  t h e  o v e r s i z e  s a m p l e  a l l o w e d  m o r e  a c c u r a t e  
c l a s t  l i t h o l o g y  p e r c e n t a g e  d e t e r m i n a t i o n s .  

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

5 .  L a b o r a t o r y  W o r k  

5 . 1  G e o c h e m i s t r y  

B u l k  s a m p l e s  were s e n t  t o  P l a c e r ' s  V a n c o u v e r  l a b o r a t o r y  f o r  
p r e p a r a t i o n  a n d  a n a l y s i s .  S a m p l e s  were o v e n - d r i e d  a n d  
p u l v e r i z e d  p r i o r  t o  a n a l y s i s .  A l l  s a m p l e s  were a n a l y z e d  f o r  
c o n t e n t  o f  A u ,  A g ,  A s ,  C u  a n d  Z n .  A l l  o v e r b u r d e n  a n d  s u s p e c t e d  
o v e r b u r d e n  s a m p l e s  a n d  t h e  l o w e r m o s t  b e d r o c k  s a m p l e  f o r  e a c h  h o l e  
w e r e  a d d i t i o n a l l y  c h e c k e d  f o r  N i ,  C r ,  F e ,  C a ,  A 1  a n d  Mg. I n  
a d d i t i o n  2 4  s e l e c t e d  s a m p l e s  o f  o v e r b u r d e n  a n d  b e d r o c k  were 
a n a l y z e d  f o r  P t  a n d  P d .  I 



G e o c h e m i c a l  v a l u e s  f o r  Au a n d  Ag a r e  b e l o w  d e t e c t i o n  l i m i t  
f o r  a l l  s a m p l e s ,  a s  i s  A s  i n  a l l  o v e r b u r d e n .  A d i s t i n c t  a r s e n i c  
a n o m a l y  o c c u r s  i n  b e d r o c k  o f  h o l e  5 ,  w i t h  v a l u e s  u p  t o  80 ppm a n d  
a v e r a g i n g  41 p p m .  I t  i s  n o t a b l e  t h a t  t h e r e  i s  n o  r e f l e c t i o n  o f  
b e d r o c k  A s  v a l u e s  i n  i m m e d i a t e l y  o v e r l y i n g  s e d i m e n t ,  o r  i n  
o v e r b u r d e n  i n  d o w n  i c e  h o l e s  6 a n d  8 .  U n f o r t u n a t e l y  t h e  
l o w e r m o s t  b e d r o c k  s a m p l e  i s  n o t  a n o m a l o u s ,  s o  h i g h  a r s e n i c  c a n  
n o t  b e  c o m p a r e d  w i t h  m a j o r  e l e m e n t  v a l u e s .  B a s e  m e t a l  v a l u e s  a r e  
b a c k g r o u n d  l e v e l  f o r  a l l  h o l e s  a n d  P t  a n d  P d  a r e  n e a r  d e t e c t i o n  
l i m i t .  

C r  a n d  N i  r e s u l t s  p l o t s  a r e  a l m o s t  i d e n t i c a l .  T h e s e  t w o  
e l e m e n t s  p l u s  Mg a r e  s e n s i t i v e  t o  u l t r a m a f i c  r o c k s ,  s o  a r e  
s h a r p l y  e l e v a t e d  i n  b e d r o c k  a n d  l o w e r m o s t  o v e r b u r d e n .  An 
e x c e p t i o n  t o  t h i s  i s  h o l e  6 ,  w h i c h  b o t t o m e d  i n  b a s a l t .  H o l e  8 
s h o w s  a  s h a r p  d r o p  a b o v e  b e d r o c k  i n  C r  a n d  N i  a n d  l e s s  m a r k e d l y  
i n  Mg. A s i m i l a r  b u t  l e s s  p r o n o u n c e d  p a t t e r n  i s  s e e n  i n  h o l e s  2 
a n d  3 .  T h i s  i s  d i s c u s s e d  l a t e r  u n d e r  " I n t e r p r e t a t i o n . "  

F e  g e n e r a l l y  h a s  a  v e r y  s i m i l a r  p a t t e r n  t o  C a  i n  o v e r b u r d e n ,  
b u t  t h e  r e l a t i o n s h i p  i s  v a r i a b l e  i n  b e d r o c k .  Mg v a r i e s  c l o s e l y  
w i , t h  A 1  i n  o v e r b u r d e n ,  b u t  c h a n g e s  t o  o p p o s i t e  p a t t e r n  i n  b e d r o c k  
a n d  l o w e r m o s t  o v e r b u r d e n .  I n  m a n y  c a s e s ,  a l l  f o u r  m a j o r  e l e m e n t s  
d i s p l a y  v e r y  s i m i l a r  p l o t s .  B e d r o c k  v a l u e s  i n  a l l  f o u r  were 
d i f f e r e n t  i n  h o l e  6 f r o m  o t h e r  h o l e s ,  d u e  t o  t h e  d i f f e r e n t  - l i t h o l o g y .  B e d r o c k  i n  h o l e  4 w a s  n o t e d  a s  b e i n g  

c a r b o n a t e - a l t e r e d ,  a n d  i n  h o l e  5  a s  b e i n g  i n t e n s e l y  a l t e r e d .  Mg 
a n d  C a  v a l u e s  i n  h o l e  4 b e d r o c k  were s i m i l a r  t o  t h e s e  f o r  
u n a l t e r e d  r o c k .  I n  h o l e  5 ,  Mg w a s  d e p l e t e d ,  a s  e x p e c t e d ,  b u t  
t h e r e  w a s  n o  a s s o c i a t e d  e n r i c h m e n t  i n  C a .  

L i s t i n g s  o f  g e o c h e m i c a l  a n a l y s i s  r e s u l t s  may  b e  f o u n d  i n  
A p p e n d i x  A .  D o w n h o l e  p l o t s  o f  N i ,  C r  a n d  m a j o r  e l e m e n t s  a r e  
c o n t a i n e d  i n  A p p e n d i x  B .  A p p e n d i x  C c o n t a i n s  n o t e s  o n  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  p r o c e d u r e s .  



5 . 2  G r a n u l o m e t r i c  A n a l y s i s  

S o m e  d i f f i c u l t y  w a s  e x p e r i e n c e d  i n  d i s t i n g u i s h i n g  a m o n g  t h e  
v a r i o u s  d r i l l e d  o v e r b u r d e n  u n i t s  a n d  d e t e r m i n i n g  b e d r o c k  
c o n t a c t .  A d e c i s i o n  w a s  m a d e  t h e r e f o r e  t o  s u b m i t  s o m e  s a m p l e s  
f o r  g r a n u l o m e t r i c  a n a l y s i s  t o  t r y  t o  r e v e a l  g r a i n  s i z e  p a t t e r n s  
d i s t i n c t i v e  t o  t i l l s ,  o u t w a s h  a n d  b e d r o c k .  T h e  e n t i r e  s e c t i o n  o f  
h o l e  8 w a s  c h o s e n ,  a s  i t  w a s  t h o u g h t  t o  s h o w  s t r a t i f i c a t i o n  a n d  
p o s s i b l y  w e a t h e r e d  b e d r o c k .  A c c o r d i n g l y ,  a 5 0 0  g .  s p l i t  o f  t h e  
2 0  s a m p l e s  w e r e  w e t - s i e v e d  t h r o u g h  t h e  f o l l o w i n g  s c r e e n s ;  8 ,  2 0 ,  
3 5 ,  1 0 0 ,  2 7 0  a n d  4 0 0  m e s h  t y l e r .  T h i s  d i v i d e d  p a r t i c l e s  i n t o  
s i z e  r a n g e s  f r o m  g r a n u l e s  t o  m e d i u m  s i l t .  F r a c t i o n s  were d r i e d  
a n d  w e i g h e d .  L i s t i n g s  a n d  p l o t s  o f  r e s u l t s  a r e  i n  A p p e n d i x  E .  

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

C o m p a r i s o n  w a s  m a d e  w i t h  c u m u l a t i v e  c u r v e s  o f  t i l l s  f r o m  
D r e i m a n i s  a n d  F l i n t .  O n l y  s a m p l e s  7 9 8 8 5  a n d  7 9 8 9 1  g r o s s l y  
r e s e m b l e d  t i l l  c u r v e s ,  t h e  f o r m e r  b e i n g  c o a r s e r  t h a n  t h e  l a t t e r .  
S a m p l e s  7 9 8 9 6  t o  7 9 8 9 8  s h o w  c u r v e s  t h a t  a r e  d i s t i n c t l y  d i f f e r e n t  
f r o m  m o s t  a n d  r e p r e s e n t  b e d r o c k .  S a m p l e s  7 9 8 8 7  t o  7 9 8 8 9  a n d  
7 9 8 9 4  a n d  7 9 8 9 5  a r e  s o m e w h a t  s i m i l a r  t o  b e d r o c k  c u r v e s .  

6 . 1  B e d r o c k  G e o l o g y  

T h e  a n a l y s e s  o f  m a j o r  e l e m e n t s  F e ,  Mg a n d  A 1  i n  b e d r o c k  
s a m p l e s  were u s e d  t o  c o n s t r u c t  a  3 e n s e n  C a t i o n  P l o t  ( F i g u r e  3 ) .  
A c c u r a t e  p l o t s  c o u l d  n o t  b e  m a d e  d u e  t o  u p p e r  d e t e c t i o n  l i m i t  o f  
Mg a n d  F e  r e a c h e d  i n  m a n y  s a m p l e s .  T h u s ,  a n a l y s e s  o f  g r e a t e r  
t h a n  10% were t r e a t e d  a s  10%.  H o w e v e r  i t  i s  b e l i e v e d  t h a t  a n  
a c c e p t a b l e  g r o u p i n g  o f  a l l  b u t  o n e  s a m p l e  i s  d e m o n s t r a t e d  i n  o r  
n e a r  t h e  K o m a t i i t i c  U l t r a m a f i c  f i e l d .  I n c r e a s e d  Mg v a l u e s  f o r  
t h o s e  p l o t t e d  a t  1 0 %  w o u l d  t e n d  t o  c a u s e  c l o s e r  g r o u p i n g  o f  
p l o t s .  O n l y  t h e  s a m p l e  f r o m  H o l e  8 h a d  g r e a t e r  t h a n  1 0 %  F e .  





T h e  g r o u p i n g  o f  b e d r o c k  s a m p l e s  i n d i c a t e s  a l l  a r e  p a r t  o f  
t h e  s a m e  u l t r a m a f i c  b o d y .  No s i g n i f i c a n t  d i f f e r e n c e  i s  s h o w n  b y  
h o l e s  4  a n d  5 w h i c h  e x h i b i t e d  c a r b o n a t e  a l t e r a t i o n .  

B e d r o c k  f r o m  d r i l l  h o l e  6 i s  p l o t t e d  i n  t h e  T h o l e i i t i c  
F e - r i c h  b a s a l t  f i e l d ,  w h i c h  i s  c o n s i s t e n t  w i t h  o b s e r v a t i o n s .  

B e d r o c k  d r i l l i n g  i n f o r m a t i o n  i n d i c a t e s  t h a t  a n  i r r e g u l a r  
s e r p e n t i n i z e d  u l t r a m a f i c  b o d y  h a s  b e e n  i n t e r s e c t e d .  I t  i s  
b e l i e v e d  t o  b e  b o u n d e d  b y  s i n u o u s  o r  o f f s e t  f a u l t s  t h a t  d i s p l a y  
VLF s i g n a t u r e s  a n d  a r e  c a r b o n a t e - a l t e r e d .  T h e  m o s t  e n c o u r a g i n g  
h o l e  ( n u m b e r  5 )  w h i c h  s h o w e d  i n t e n s e  a l t e r a t i o n  a n d  a n o m a l o u s  A s  
c o n t e n t ,  l i e s  o u t s i d e  t h e  m a g n e t i c  h i g h  d e l i n e a t e d  b y  g r o u n d  
s u r v e y s .  T h i s  g i v e s  e n c o u r a g e m e n t  t o  t h e  p o s s i b i l i t y  t h a t  t h e  
m o s t  a l t e r e d  u l t r a m a f i c  r o c k  l i e s  a l o n g  VLF s i g n a t u r e s ,  a d j a c e n t  
t o ,  b u t  n o t  w i t h i n  m a g n e t i c  h i g h s .  S u c h  p r o s p e c t i v e  g r o u n d  l i e s  
b e t w e e n  t h e  n o r t h e a s t  e x t e n s i o n s  o f  t h e  t w o  i n t e r p r e t e d  b o u n d i n g  
f a u l t s  o f  t h e  m a g n e t i c - i n d i c a t e d  u l t r a m a f i c .  

6 . 2  O v e r b u r d e n  S t r a t i g r a p h y  

, I n t e r p r e t a t i o n  o f  t h e  o v e r b u r d e n  d r i l l  l o g s  a t t e m p t e d  t o  
d i s t i n g u i s h  o v e r b u r d e n  u n i t s .  T e n t a t i v e  i d e n t i f i c a t i o n  w a s  m a d e  
o f  t w o  t i l l s ,  a  g l a c i o f l u v i a l  c o m p l e x ,  r e g o l i t h  a n d  b e d r o c k .  
G r a p h i c  l o g s  o f  t h e  i n t e r p r e t i v e  s e c t i o n s  a r e  s h o w n  i n  A p p e n d i x  
C .  

D i f f i c u l t y  w a s  e n c o u n t e r e d  i n  s e p a r a t i n g  o v e r b u r d e n  u n i t s  i n  
d r i l l  h o l e s  2 ,  6 a n d  8.  I t  i s  p o s s i b l e  t h a t  s t r a t i g r a p h y  i s  m u c h  
m o r e  c o m p l e x  t h a n  t h a t  p r e s e n t e d .  

D r i l l  l o g  o b s e r v a t i o n s  w h i c h  p r o v e d  u s e f u l  i n  s e p a r a t i n g  
u n i t s  i n c l u d e d  g r a i n  s i z e  d i s t r i b u t i o n s ,  s o r t i n g ,  d a m p n e s s ,  
c o m p a c t n e s s ,  p e b b l e  c o u n t s ,  c h a n g e  i n  c o l o u r  a n d  c h a n g e  i n  m a j o r  
e l e m e n t  g e o c h e m i s t r y .  P e b b l e  c o u n t s  a r e  n o t  n e c e s s a r i l y  
r e p r e s e n t a t i v e  o f  t h e  b u l k  c o m p o s i t i o n  o f  t h e  s e c t i o n .  B o t h  
c h e r t  a n d  g r a n i t i c  c l a s t s  a r e  c o m m o n  i n  p e b b l e  c o u n t s ,  b u t  a r e  
p r o b a b l y  n o  m o r e  p r e v a l e n t  i n  t h e  s o u r c e  a r e a  t h a n  t h e  
r a r e l y - r e c o r d e d  l i m e s t o n e .  T h i s  i s  d u e  t o  t h e i r  c l a s t  
" s u r v i v a b i l i t y . "  S i m i l a r l y ,  c o m m o n  s i l i c i f i c a t i o n  i n  u l t r a m a f i c  
c l a s t s  i s  n o t  c h a r a c t e r i s t i c  o f  t h e  d r i l l e d  s e r p e n t i n i z e d  
u l t r a m a f i c  b e d r o c k .  D i s a g r e e m e n t  o f  p e b b l e  c o u n t  l i t h o l o g i e s  
w i t h  m a j o r  e l e m e n t  g e o c h e m i s t r y  c a n  a l s o  b e  d e m o n s t r a t e d .  An 
e x t r e m e  e x a m p l e  i s  s a m p l e  7 9 8 1 4 ,  h o l e  3 .  A 2 5  cm. b o u l d e r  o f  
d i s t i n c t i v e  p u r p l e  c h e r t  b r e c c i a  p r o d u c e s  48% o f  c l a s t s  c o u n t e d  
i n  a  1 . 5  m s e c t i o n .  



T h e  g r a n u l o m e t r i c  a n a l y s i s  p l o t s  were g e n e r a l l y  n o t  v e r y  
u s e f u l .  T h e  t w o  s a m p l e s  w h i c h  a p p e a r e d  t o  p l o t  a s  t i l l s  were 
i n t e r p r e t e d  a s  g l a c i o f l u v i a l  a n d  a s  r e g o l i t h .  H o w e v e r ,  t h e  
l a t t e r  r e p r e s e n t e d  t h e  u p p e r  p a r t  o f  r e g o l i t h ,  w h i c h  may  h a v e  
b e e n  g l a c i e r - m o d i f i e d ,  T h e  f a i l i n g  o f  t h e  t e c h n i q u e  i n  t h e  
f o r m e r  c a s e  m a y  b e  d u e  t o  b u l k  s a m p l i n g  o v e r  t h e  c o m p l e x ,  
i n t e r b e d d e d  f l u v i a l  u n i t .  T h u s ,  v a r i o u s  b e d s  i n  t h e  b u l k  s a m p l e  
m a y  c o l l e c t i v e l y  c o n t a i n  a l l  t h e  s i z e  r a n g e  o f  a  d i a m i c t o n .  
G r a n u l o m e t r i c  p l o t s  d i d  h o w e v e r  g i v e  a  d i s t i n c t i v e  s i g n a t u r e  f o r  
t h e  l o w e r ,  p r e s u m a b l y  f r e s h e r  b e d r o c k .  T h i s  w a s  w e a k l y  r e f l e c t e d  
i n  s o m e  o f  t h e  h i g h e r  b e d r o c k  s a m p l e s  a n d  i n  a  l a r g e  b o u l d e r .  

U s e f u l  o b s e r v a t i o n s  t o  i n d i c a t e  t i l l  i n c l u d e d  t i l l  b a l l s ,  
c l a y  c o a t s  o n  c l a s t s ,  a n d  s t r i a t e d  o r  f a c e t e d  c l a s t s .  

T i l l  h a s  b e e n  i n t e r p r e t e d  i n  t h e  l o w e r  o v e r b u r d e n  s e c t i o n  o f  
a l l  d r i l l  h o l e s .  T h i c k n e s s  r a n g e s  f r o m  t w o  t o  e l e v e n  me t res .  
M o s t  o f  i t  i s  b e l i e v e d  t o  b e  m e l t o u t  t i l l .  C r u d e  s t r a t i f i c a t i o n  
i s  s p e c u l a t e d  b u t  n o t  e a s i l y  d e m o n s t r a t e d .  Much  o f  t h e  v a r i e t y  
i n  a p p a r e n t  c o m p a c t i o n  m a y  b e  d u e  t o  b o u l d e r - r i c h  a n d  
f i n e r - g r a i n e d  s e c t i o n s .  T h e  t o p  o f  t h e  t i l l  i s  m a r k e d  b y  l a r g e  
b o u l d e r s  i n  t h r e e  h o l e s ,  a n d  a d j u s t m e n t  o f  u n c e r t a i n  s e d i m e n t a r y  
c o n t a c t s  c o u l d  p r o d u c e  t h e  s a m e  r e s u l t  i n  t h r e e  o t h e r  h o l e s .  T h e  
b o u l d e r s  may  r e p r e s e n t  a  l a g  r e s u l t i n g  f r o m  w i n n o w i n g  o f  f i n e s  a t  
t h e  b a s e  o f  t h e  g l a c i o f l u v i a l  s e c t i o n .  H o l e s  1 ,  2 a n d  3 d i s p l a y  
f a i r l y  s i m i l a r  s e c t i o n s .  T h e y  a r e  a l i g n e d  t r a n s v e r s e  t o  i c e  
d i r e c t i o n .  Low i n  t h e  t i l l  s e c t i o n  i s  a  f i n e - g r a i n e d  i n t e r v a l  
w h i c h  h a s  i n d i c a t i o n s  o f  s t r a t i f i c a t i o n .  T h i s  m a y  r e p r e s e n t  a n  
i n t e r n a l  f l u v i a l  u n i t .  T h e  s e q u e n c e  seems t o  b e c o m e  
f i n e r - g r a i n e d  t o  t h e  n o r t h w e s t .  T h e  s i m i l a r i t y  o f  s e c t i o n s  
s u g g e s t s  t h a t  t h e  t i l l / g l a c i o f l u v i a l  c o n t a c t  i n  h o l e  1 m i g h t  b e  
r a i s e d  t o  a l e v e l  s i m i l a r  t o  t h e  o t h e r  t w o  h o l e s .  H o w e v e r  i t  
w a s  p l a c e d  a t  t h e  l o w e r  l e v e l  d u e  t o  t e x t u r a l  i n d i c a t o r s .  

L o d g e m e n t  t i l l  i s  i n f e r r e d  a t  t h e  b a s e  o f  t i l l  i n  f o u r  
h o l e s .  T h e  b a s a l  t i l l  i s  n o t  a s  h a r d  a n d  c o m p a c t  a s  m a n y  
l o d g e m e n t  t i l l s .  P o s i t i v e  i n d i c a t o r s  o f  l o d g e m e n t  i n c l u d e  
s t r i a t e d  a n d  f a c e t e d  c l a s t s .  H o w e v e r ,  s o m e  o f  t h e s e  c l a s t s  were 
a l s o  r e c o g n i z e d  h i g h e r  i n  t h e  t i l l ,  i n d i c a t i n g  u p t h r u s t i n g  i n t o  
t h e  e n g l a c i a l  e n v i r o n m e n t .  O t h e r  l o d g e m e n t  t i l l  f e a t u r e s  
r e c o g n i z e d  i n c l u d e d  f i n e r - g r a i n e d  m a t r i x ;  i n c r e a s e  i n  t i l l  b a l l s ,  
c l a y  c o a t s  a n d  l o c a l  l i t h o l o g y  c l a s t s ;  a n d  s m o o t h  d r i l l i n g .  

An a b l a t i o n  t i l l  w a s  i n t e r p r e t e d  t o  o v e r l i e  g l a c i o f l u v i a l  
s e d i m e n t s  i n  h o l e  8 .  I t  f e a t u r e s  c o m p l e x  s t r a t i g r a p h y  a n d  
p r o b a b l y  r e p r e s e n t s  i n t e r v a l s  o f  m e l t o u t  t i l l ,  o u t w a s h ,  f l o w  t i l l  
a n d  c r e v a s s e  f i l l i n g s  i n  a i c e  s t a g n a t i o n  e n v i r o n m e n t .  T h i s  



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

G l a c i o f l u v i a l  s e d i m e n t s  o v e r l i e  t h e  m a i n  t i l l  i n  a l l  d r i l l  
h o l e s  a n d  a r e  a t  s u r f a c e  i n  a l l  e x c e p t  n u m b e r  8.  U n i t s  r a n g e  
f r o m  s i l t s  u p  t o  m o d e r a t e - s i z e  b o u l d e r s .  S t r a t i f i c a t i o n  i s  f i n e r  
t h a n  s a m p l e  i n t e r v a l ,  s o  s o r t i n g  a n d  i n t e r n a l  s t r a t i g r a p h i c  
m o r p h o l o g y  r e m a i n  o b s c u r e .  H o w e v e r  i t  a p p e a r s  t o  b e  c o m p l e x .  
S o u r c e  m a t e r i a l  i s  t i l l ,  a n d  i n  m a n y  c a s e s ,  e s p e c i a l l y  l o w e r  i n  
t h e  s e c t i o n ,  p e b b l e  c o u n t s  a r e  s i m i l a r  t o  t h o s e  i n  u n d e r l y i n g  
t i l l .  

R e g o l i t h  h a s  b e e n  i n t e r p r e t e d  i n  h o l e  8 ,  s u s p e c t e d  i n  h o l e  
7 ,  a n d  m a y  b e  p r e s e n t  i n  h o l e s  1 ,  2 a n d  3 .  I t s  p r e s e n c e  i n  h o l e  
8 i s  i n d i c a t e d  b y  r u s t y  c l a s t s ,  m a t e r i a l  s o f t e r  t h a n  o v e r l y i n g  
t i l l ,  100% b e d r o c k  l i t h o l o g y  c l a s t s  a n d  a  f e w  f r a g m e n t s  o f  w o o d  
( a p p a r e n t l y  r o o t s )  i n  t h e  l o w e r  p a r t  o f  t h e  u n i t .  ( R u s t  m a y  b e  
c a u s e d  b y  g r o u n d w a t e r  i m m e d i a t e l y  a b o v e  b e d r o c k  o r  o t h e r  
a q u a c l u d e ) .  A s t r i k i n g  d e p l e t i o n  i n  N i  a n d  C r  a n d  a w e a k  
d e p l e t i o n  i n  Mg a r e  a s s o c i a t e d .  T h i s  c o u l d  r e p r e s e n t  l o s s  o f  
s u l h i d e - b o u n d  m e t a l s  i n  a  l a t e r i t i c  e n v i r o n m e n t .  D i s s e m i n a t e d  
p y r i t e  h a s  b e e n  o b s e r v e d  i n  f r e s h  u l t r a m a f i c  r o c k .  T h e  r e g o l i t h  
c h a n g e s  g r a d u a l l y  d o w n w a r d  t h r o u g h  f a i r l y  s o f t  w e a t h e r e d  
u l t r a m a f i c  r o c k  t o  f r e s h  r o c k  c o n t a i n i n g  c a l c i t e  v e i n l e t s  a n d  
t a l c o s e  s h e a r s .  

S i m i l a r  g e o c h e m i c a l  p l o t s  t o  t h e  r e g o l i t h  i n  h o l e  8 may  b e  
s e e n  f o r  h o l e  7 a n d  m o r e  w e a k l y  i n  h o l e s  1 ,  2 a n d  3 .  H o l e  7 a l s o  
h a s  100% l o c a l  l i t h o l o g y  i n  t h e  s u s p e c t e d  s e c t i o n .  H o l e  3 
c o n t a i n s  s o f t  c l a y  b l e b s ,  w h i c h  a r e  s i m i l a r  t o  t h a t  i n  b e d r o c k  
s a m p l e d  l o w e r  i n  t h e  h o l e ,  p o s s i b l y  f r o m  f a u l t  g o u g e .  H o l e s  1 ,  3 
a n d  7 a l l  c o n t a i n  a  f e w  r u s t y  p e b b l e s  a t  b a s e  o f  t i l l .  W e a t h e r e d  
b e d r o c k  i n  h o l e s  o t h e r  t h a n  n u m b e r  8 a p p e a r s  t o  b e  o n l y  a  f e w  
c e n t i m e t e r s  t h i c k .  

7 .  C o n c l u s i o n s  

T h e  1986 d r i l l  p r o g r a m  a t  S p r u c e  C r e e k  h a s  l o c a t e d  a n  
e n v i r o n m e n t  p e r m i s s i v e  f o r  g o l d  m i n e r a l i z a t i o n .  P r o s p e c t i v e  
g r o u n d  i s  c a r b o n a t e - a l t e r e d ,  s e r p e n t i n i z e d  u l t r a m a f i c  w i t h  
a n o m a l o u s  g e o c h e m i c a l  a r s e n i c  v a l u e s .  I t  i s  i n d i c a t e d  b y  l i n e a r  
V L F  c o n d u c t o r s  m a r g i n a l  t o  m a g n e t i c  h i g h s .  

1 
O v e r b u r d e n  s a m p l i n g  h a s  f a i l e d  t o  p r o d u c e  a n o m a l o u s  g o l d  o r  

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



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

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

8 .  R e c o m m e n d a t i o n s  

An e x t e n s i o n  s o u t h e a s t w a r d  o f  t h e  e s t a b l i s h e d  g r i d  f o r  7 0 0  
me t res  i s  r e c o m m e n d e d .  F u r t h e r  VLF-EM a n d  m a g n e t i c  s u r v e y s  
s h o u l d  b e  r u n  t o  e x t e n d  p r e s e n t  g e o p h y s i c a l  c o v e r a g e  

A n o t h e r  p h a s e  o f  r o t a r y / p e r c u s s i o n  d r i l l i n g  i s  r e c o m m e n d e d  
f o r  t h e  p r o p e r t y ,  t o  p r o b e  f o r  b e d r o c k  m i n e r a l i z a t i o n .  T a r g e t  
a r e a s  a r e  i m m e d i a t e l y  s o u t h  a n d  e a s t  o f  h o l e  5 ,  a n d  n o r t h e a s t  o f  
h o l e s  6 ,  7  a n d  8 ,  a l o n g  l i n e a r  VLF f e a t u r e s .  S i m i l a r  a n o m a l o u s  
a r e a s  t h a t  a r e  f o u n d  i n  t h e  g e o p h y s i c a l  s u r v e y  s h o u l d  a l s o  b e  
d r i l l e d .  

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



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

D r i l l i n g  C o s t  
M i d n i g h t  S u n  D r i l l i n g  I n v o i c e  a 2 2 5 8  f o r  8 
o v e r b u r d e n  h o l e s  

F i e l d  Work S a l a r i e s  & B e n e f i t s  
R .  Boyce  ( p r o j e c t  g e o l o g i s t )  9 d a y s  @ $ 2 5 0 / d a y  
D .  Hayward ( f i e l d  a s s i s t a n t )  6 d a y s  @ $ 1 5 0 / d a y  

A s s a y  C o s t  
32 s a m p l e s  a s s a y e d  f o r  Cu,  Zn,  Ag, Au & A s  
@ $ 1 0 . 4 5 / s a m p l t  

9 0  s a m p l e s  a s s a y e d  f o r  Cu,  Z n ,  N i ,  Ag, Au, A s  
F e ,  Cr ,  C a ,  Mg and  A 1  @ $ 1 9 . 3 5 / s a m p l e  

2 4  s a m p l e s  a s s a y e d  f o r  P t ,  Pd @ $ 1 5 . 0 0 / s a m p l e  
G r a n u l o m e t r i c  A n a l y s i s  

Camp C o s t  
A t l i n  Room & B o a r d  f o r  2  men f o r  7 d a y s  

Road & D r i l l s i t e  P r e p a r a t i o n  
B u l l d o z e r  work by T r e e t o p  H o l d i n g s  L t d .  

T r a n s p o r t a t i o n  C o s t  
1  4 x 4  P.U.  8 d a y s  @ $ 6 0 / d a y  
F r e i g h t  s a m p l e s  and  G e a r  t o  V a n c o u v e r .  
R e t u r n  f l i g h t  V a n c o u v e r  - W h i t e h o r s e  

I n t e r p r e t a t i o n  & R e p o r t  P r e p a r a t i o n  
R .  Boyce  1 2  d a y s  @ $ 2 5 0 / d a y  
~ ~ ~ i s t  f o r  1 1 2 -  d a y  @ $ 1 5 0 / d a y  
D r a f t  p e r s o n  1  d a y  @ $ 2 0 0 / d a y  

T O T A L :  



1 0 .  S t a t e m e n t  o f  Q u a l i f i c a t i o n s  

I ,  R . A .  B o y c e ,  w i t h  b u s i n e s s  a d d r e s s  a t  B o x  4 9 3 3 0 ,  B e n t a l l  
P o s t a l  S t a t i o n ,  V a n c o u v e r ,  B . C . ,  V7X 1 P 1 ,  d o  h e r e b y  c e r t i f y  t h a t :  

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

2 .  I am a  g r a d u a t e  o f  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 ,  
V a n c o u v e r  ( B . S c . ,  G e o l o g i c a l  S c i e n c e s ,  1 9 7 7 ) .  

3 .  I am a  m e m b e r  o f  t h e  C a n a d i a n  I n s t i t u t e  o f  M i n i n g  a n d  
M e t a l l u r g y .  

4 .  I h a v e  e n g a g e d  i n  t h e  f u l l - t i m e  p r a c t i c e  o f  m i n e r a l  
e x p l o r a t i o n  s i n c e  g r a d u a t i o n ,  i n  t h e  P r o v i n c e s  o f  B r i t i s h  
C o l u m b i a ,  Q u e b e c  a n d  S a s k a t c h e w a n ,  a n d  Y u k o n  a n d  N o r t h w e s t  
T e r r i t o r i e s .  

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

PLACER DEVELOPMENT L I M I T E D  

R . A .  B o y c e  



1 1 .  L i s t  o f  R e f e r e n c e s  

B u i s s o n ,  G. ,  and  M.  L e B l a n c ,  1982 ,  G o l d  i n  C a r b o n a t i z e d  
U l t r a m a f i c  R o c k s  f r o m  O p h i o l i t e  Comp lexes ,  Ec.  G e o l .  v .80 ,  pp.  
2028 -2029 .  

Cannon,  R.W., 1985 ,  Ground  G e o p h y s i c a l  S u r v e y s ,  S u r p r i s e  L a k e  
E x p l o r a t i o n ,  S p r u c e  C r e e k  O p t i o n  (Company r e p o r t ) .  
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E a g l e ,  Raven,  P t a r m i g a n  and Hawk C l a i m s ,  B.C. A s s e s s .  R p t .  
#10,537.  
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S T A N D A R D  A N A L Y S I S  METHODS USED B Y  P D L  GEOCHEM L A B  ARE L I S T E D  BELOW: 

ANY E X C E P T I O N S  FOR T H I S  P R O J E C T  ARE NOTED ABOVE 

---- REMARKS: I N T E R h A L  L A B  STANDARDS H A V E  E E E N  I N C L U D E D  FOR REFERENCE. 
~ P t T - - N U ~ E B S ~ - F 6 t t O W € D - - r \ Y - - + - ^ ^ A Q t Q ~ ~ 3  

U N I T S  WT.G ATTACK USED T I M E  RANGE METHOD 
MO PPM 0 . 5  C H C L O L / H N O 3  4HRS 1-1000 
L V  P P W  u . 2  L n 

ZN PPM 0.5 C H C L O 4 / H N 0 3  4HRS 2 - 3 0 0 0  
PB PPP 0.5 C H C L O L / H N O 3  4HRS 2 - 3 0 0 0  A.A. BACKGROUND C O R ~  
CD P P Y  0.5 C H C L 0 4 / H N 0 3  ,A.A. BACKGROUND C O R i  

t 4HRS 2 - 2 0 0 0  i m  
AG1 PPM 0.5 C H C L O L / H N 0 3  4HRS 0 . 2 - 2 0  A.A. BACKGROUND C O R ~  

1 AU PPC 10.0 AQUA R E G I A  3HRS G.02-4.00 AoAm SOLVENT EXTRACT 
7 I PPM 5 : 5 >  F 0 4 I H N O 3 I H C L  E S  

W PPM 0.5 C H C L O b / H 3 P 0 4  ZHRS 2 - 1 0 0 0  DC PLASMA. 
5 f PPM 0 .25  N A Z C 0 3 / K N 0 3  F U S I O N  3 0 M I N  4 0 - 4 0 0 0  

i 
S P E C I F I C  I O N  E L E C T 0 0  

c H€48-4*3------ -4itl?f-- : C H C L / H N O 3  
n o n o  

2HRS 2 - 1 0 0 0  A.A. BACKGROUND CORI 
sc B I  PPM 0.5 C H C L O L / H N 0 3  4HRS 2 - 2 0 0 0  A.A. BACKGROUND COR) 

MN PPM 0.5 C H C L O G / H N 0 3  4 H R S  2 - 3 0 0 0  ATOMIC A B S O R P T I O N  

h k  P C B  ::is ~ I L  tEYmZG4 
BA X 0 . 2 5  C H F / H I / O X A L I C  4HRS 0 . 0 2 - 2 0 2  ATOMIC A B S O R P T I O N  , 
NA X 0.5 C H F / H C L 0 4 / H N 0 3 / H C L  6 H R S  0.2 - 2 0 %  ATOMIC A B S O R P T I O N  

f-tStttQdfttM~+~t---dMP * T B5%R+H-t?U--- 
C; i 8 :  ? ? F / H C L 0 4 / H N 0 3 / H C L  ~ H R ;  ~ : 6 2 - %  7 % F ? B S O R P T I O N  - 
SR PPM 0.5 C H F / H C L 0 4 / H N 0 3 / H C L  6 H R S  1 0 - 2 0 0 0  ATOMIC A B S O R P T l O N  
G X  0.5 C H F / H C L 0 4 / H N 0 3 / H C L  6HRS 0 . 2 - 2 0 %  ATOMIC A B S O R P T I  

A .  r 
ri I1 a n l n l  u 

L O 1  X 1.0 A S H  600 DEG C ZHRS 0002-992 WEIGH RESDUE 
1 



APPENDIX C  

I n t e r o r e t i v e  Graoh ic  Loas 
M a j o r  Element  Geochemistry  P l o t s  

Pebble  Count P l o t s  



Spl. No. Depth 
( m )  

Spruce C r e e k  Geochemistry 

Hole No. 85-1 

GNST 3.9 
$RT z 
GRW 6 

L 

GEJJT 22 
IM 22 
hRGL (6 
MVOLL 8 
w e  a 

UM 26 

Zrn 
W S T  14 
dRNl It.) 

L * 3 I t  fiz I, 
CIT 12 
\It4 16 

s7 
M T  IS 
CWT 15 

0 42 
CC(RT 16 
RHYl. 1 0  

? 
cttl 36 
-7 24 
C H m -  m 
ar 12 

UH 72 
ST lz. 
W T  12 

- 
- 



S ~ r u c e  C r e e k  Geochemistry 

Spl. No. Depth 
( m )  

Hole No. 85-2 

IIM 68 
dZ VN I2  
WLC 8 

UM 64 
C*m 12 
Gun- I,? 
G W  12 

url X 
CuRT 24 
~ W - ' T  17. 
arm 8 

UM 6 4  
SST 
tro 88 

s6 
& N S T  26 
WRT I Z  

UM 44 
C M T  12 
CRAN 12 

40 
WT I 8  
CHRT 18 

*M 5b 
WT 16 
CHRT B 
GRAN 8 

O N  60 
W S T  IL 
fvocc I Z  

s2 
mST 32. 
CWT 46 

w-l 44 
&Jsr 32 
C(IRT 16 
G a w  8 

f l  & 

*H 9 5  



Spruce C r e e k  Geochemistry 

Hole No. 85-3 

Spl. No. Depth Ni(ppm) Cr(ppm) h(*/*) Ca(X) Mg(X) A I ( X )  Lithol. 
( m )  0 loo0 0 mo 5 0 5 0 8 0 5 Oh 





Spruce C r e e k  Geochemistry 

Hole No. 85-5 

Spl. No. Depth 
( m )  

Ni(ppm) Cr(ppm) h ( X )  C o ( X )  Mg(X) AI  ( X )  
0 loo0 0 m o  5 0 5 0 8 0 5 



S pruco C r e e k  Geochemistry 

Hole No. 85-6 

Spl. Na Depth Ni(ppm) Cr(ppm) h (X )  C a  (X) Mg(X) 
( m )  0 loo0 0 20000 5 0 5 0 8 

A1 ( X )  Lifho( 
0 5 sb 



S p r u c e  C r e e k  Geochemistry 

Hole No. 85-7 

Spl. No. D.& Ni(ppm) Cr(ppm) Fo ("I*) Ca (X) Mg (X) A1 ( X )  Lithol 
( m )  0 I 0 0 0  0 20000 5 0 5 0 8 0 5 O/O 

GI'JST 20 
CHRT 20 



Spl. No. 

79879 

Spruce Cree  k Geochemistry 

Hole No. 85-8 
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PLACER DEVELOPMENT L I M I T E D  

REVERSE CIRCULATION DRILL HOLE L O G  
v 109 - HOLE No ...., .,--,, LOCATION .sD"-e??--%' - - - - - c c : c c : c c : c c : - - c c : -  ~ 2 6 ~  LLLLLLLL- - -  / z c s 0 S  ------------- 

DATE --3-&y_ 196% 
GEOLOGIST .--- DRILLER -%LC- BIT NO. ----. BIT FOOTAGE -&:-e------ 

T 1 
SHIFT re- 88Ck4) MOVE TO HOLE ---?~?oz-'?L?? --  - - - - - - --- - .. - - - - - --- - - - -- ------- - -  --- ---- 
-_0_7:." - TO -- - - - - - ~ R I L  L - - -_I923-0: -2_:3!~- --- ---- - - - -  -, - - - - --  - _ - - - --, - -,, - , ,- -- - -- --- , 
TOTAL HOURS MECHANICAL DOWN TIME ,,,,---- --- -  -- -, ,-,- -- -- ,,------------ ---------. 

P' .------- - 4 
DQILLING PROBLEMS &?P- :@-%U$~Q,W-T ???"b-q',i lr)_- --  --- - - -- -- -- ----- ----- --- 

CONTRACT HOURS '"&$ OTHER - - - -  - - - - - - - - - - - - - - -  - - - - - -  ---- ..--------------- - - -  - -  - ------- 
-- - ---- -- MOVE TO NEXT HOLE- - -  - - - -- - , , , - , - -- - - - - - - - - --- - --- - --- - - -- - --- - L- -------. 
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PLACEtR D E V E L O P M E N T  L I M I  T E D  

REVERSE C I R C U L A T I O N  DRILL HOLE L O G  
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v3-03 
HOLE NO. ...Bs. :.I ,-.-.,-.. LOCATION .s:Pn&%-W ---- k,?:3,/.'/.'wwt!sa~~ ---..----------- 

DATE ------ GcL- 19-85 
GEOLOGIST -.&f!! ---.- DRILLER &-2%?&.!K,- BIT No. - - -  .,---.. BIT FOOTAGE .---,------.- 

SHIFT MOVE TO HOLE - - - /QLo~>, ,;fk lqO- - - - - - - , - , , - , - , --  , - - , - - , - - , - - , - , , --  , - - , - 
,C?k3. - TO -- - - - - - DRILL - -  - - - -  l(l'ltLrr- - - - - - - - -  - -  - -  , - - - - --  - - - -  - - -  - ----  - - - -  - --  ------ 
TOTAL HOURS MECHANICAL DOWN TIME ,- --,--- --  - - -- - -  -- - -  - -  - - -- -------------- --------- - 
-- ------- DRILLING PROBLEMS --. - - - - , --  - - -- - -- - - - -  - - -  - -- - -  ---  - --- - -  -- ,---- -------- 
CONTRACT HOURS OTHER -%-T-"2s-'~ 2 - _ ~ ' . ~ ! 2 &  PP<- -!-/~?-:Jis?-- - - -- - -, - - - - - - - - - - - , -, - ---- 
-- -.P " -- MOVE TO NEXT HOLE,-- , , - ,, , , ,,, , - ,, , , , ,,, - , -,, , ,,-, ,-, ---- ----- -------,-. 
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PLACER DEVELOPMENT L I M I T E D  

REVERSE CIRCULATION DRILL HOLE LOG 
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-5- 4 W'fl*(S' @ /23W HOLE No ...&,.,f .......... LUCATION ..................................................... 
DATE .!?---Qsx-_ 19 .& 

GEOLOGIST ,.,,- DRILLER _ m ! c  BIT No. - -  - .--- -.. BIT FOOTAGE .---- ----- -.. 
SHIFT d:3o - 5 : J o  MOVE TO HOLE ,,- , ,- - -- - - -  -- - - - - - - -- -- - - - - - - --- - - - -- ------- - -  - -- ---- 
.ezLf"- TO --- --- - DRILL - - - - - - - - - - - - - - - - - - - - - - - - - -  6 ; ~ a ,  "L:&m ~ : Z O -  l0:30 - - -  - -  -- - - - - - - -  - - - - - - - - - - - - - - - - - -  
TOTAL HOURS MECHANICAL DOWN TIME , - - -,-- - -  - - - ,- -- -- - - -- - - -- - ---- ---  ------ - ---- - ---- 
.- ------- DR,ILLING PROBLEMS--.-- - - - - -  - -  ------------  - -- - - - * -  - - - - - -  --------------- 
CONTRACT HOURS OTHER --gif?:- uZ -=JL?!-~-E- f46-&f6,t.-fi~-,~-L'-- - - - - - - - - - - -  - -- - ---- 
A -  - - - -- -- MOVE TO NEXT HOLE,, - -C/~o>-- -,,-,-,, , ,,,------------ ,------------------ --. 
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L Ll 

PLACER DEVELOPMENT L I M I T E D  
REVERSE CIRCULATION DRILL HOLE LOG 

*rr HOLE N o  ...=.~-5 ----.., LUCATION ._\rCWW%--cKc- ---- 4k%-Ww-wf5%?~ -,--,------- 
DATE -?--Q~T_ 1 9 K  

GEOLOGIST -.,&x*--.-,- DRILLER ??L'%?"~<c, BIT No. -, , .,,,-.. BIT FOOTAGE -,,--,,---,-- 
SHIFT MOVE TO HOLE --- -!!$?-(L=L&&- - - - - - -  - - - -  - - - -  - - - - -  - -  ------- - - -  - -  - - - -  --- 
.9?-ipiP- TO - - - - , - - DRIL L - -1-~-;-&,i - - =-/*%-- -- - - - - _ - - - - - - - _ _  - - - - - - - , , - ,- - - - - - - - -  - --- - 
TOTAL HOURS MECHANKAL DOWN TIME, lr'lg,P-W-@dB3-- ICGO-Z~,~F~- -  ,--- --- ------ - ---- - ---. 
-- ------- DRILLING PROBLEMS--. - - - , - - -  - -  --------  - - - -  - - -  -- - - -  - - - - - -  -------- ------- 
CONTRACT HOURS OTHER - - - - - - - - - -- B%+L12 - -4 -0-(I - - , - - , - - - - - - - - - - - - - - - - - - - - - - - - - , - - - - - - 
- - - - - - - - -  / * ' d  2 MOVE TO NEXT HOLE, - , - -2- r, -J,6,,, , , ,, , , , , , , , , ,-, , --- - --- - - -- - --- - -- - ------. 
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PLACER DEVELOPMENT L I M I  T E D  

REVERSE CIRCULATION DRILL HOLE LOG 
, to m E 01'-e 

*.r-. HOLE NO. ...,-.,....-,.-.-.- 85- 6 LOCATION JfXde- .,---,-.-,-..---------.-------. r - 6 ~  (*I Q f & e l  '13 .-------------------- C ~ J  
DATE ,-6-&T- 19&- 

GEOLOGIST --&OX= .-_- DRILLER--%!E- BIT No. --, .-.-,.. BIT FOOTAGE .,,,,----- --- 
SHIFT MOVE TO HOLE --- - - -  2;~~--P:$rh ---,-- - - - - - - -  ---- - - - -  - ----  - -  --- ----- -- -- ---- --- 

7 .&?A? - TO --- ,--- DRILL - - - -  "--C'?- Z-$i-w - - - - - - - - - - -  - - -  - -  --  - - - - - - -  - ,,-,,,- --,- -,--- - 
TOTAL HOURS MECHANKAL DOWN TIME , , - --- - -, - - - -- - - -- - - - - - - -- - ---- --- ------ - ---- - ---. 

_ _ _ _ _ _ +  DRILLING PROBLEMS--. - - - - - ..- --  - - - - - - - - - - - -  - -- ----- - - - - - -  --------------- 
CONTRACT HOURS OTHER - -  - - - - - - --- - - - -- - - -- - - - - - -- - - - -- - - - - - -- - - - - - - - - - - - - -- - ---- 
--------- MOVE TO NEXT HOLE,, , , 6:")dd,, - , , , ,, , , , , , , - - ,,, , ,,, , ,,, , , -- - --- - --- ------. 



L u 
PLACER DEVELOPMENT L I M I T E D  

REVERSE CIRCULATION DRILL HOLE L O G  

-C 

v a 9  
HOLE N o  .... &:-y --....-, LO'CATION .,-M.-%---&I~IJ'sM,/&%R ,,,,-,----, 

DATE --,-------- 19 ..-- 
GEOLOGIST --a,= -.--- DRILLER '%&@&-.&- BIT No. -, , ,,., ,.. BIT FOOTAGE .,,,-,,------ 

SHIFT MOVE TO HOLE -k'%T-!i!/LrsM_---- - - - - - - - - - - -  - - -  - - - - - - -  ----- ,,------,,-,-, 
~~- TO -- - , - - - DRIL L - - 5&=,&~30, r - -  e,'rZ,R.. 5 T 2 7 T s - -  - - -  ..- -- ---..--- -----*------------ 
TOTAL HOURS MECHANICAL DOWN TIME . !p&~2- '$~-  f -k-k -?!',- -zz--Cb_,?o_ - ,?(x +.-, L#% L~L-P-zIILF-. . + 
- - - - - - - -a  DRILLING PROBLEMS AT -Z'~V(- ?% '-2 - / L L ~ -  -- f??&-&~&, , L'dd ,- --,- --- --- ----- 
CONTRACT HOURS OTHER ---/-<-=.-'21!?-~ &T--,-- ,--------,----------- -, , - -  -, , ..---,-, 
-- - , - -- -- MOVE TO NEXT HOLE - - - - - - -  , - , - - - - - - - -, , - , - , , - - - , - ,, , --- , - -, - ,,, - ,- - ,,---,. 
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PLACER DEVELOPMENT L I M I T E D  

REVERSE CIRCULATION DRILL HOLE L O G  
v m 9  

* ~ r  HOLE NO. ... E~_:B_ -._.___ LOZATION .,-----.--,..-,---,--------- rWce;t% ~ 2 2 0 2  .,-, --,------------------- G ,  IZSJ 
DATE -7-_%T-- 1 9 E  

GEOLOGIST -&% -,.--- DRILLER .-&%&&-?(g- BIT No. -- . .--, --. BIT FOOTAGE .---- -,----.. 
SHIFT MOVE TO HOLE - -- - - .  LQ- 5 -3 i!o- - - - - - - - - - - - - - - - -- - - - - -- ------ - - - - -- ---_ 
l.!if,<, TO -61k~ DRILL - - - J:-w--- - idS --- -- - - - - - - - - - - - - - -  - - - - - - - - - - -- - - - - - - - -- --- - 
TOTAL HOURS MECHANICAL DOWN TIME-, - --- - - - - - - - - -- -- - - -- - - -- - ---- ---  ------ - ----, ---. 
-- ------- rwt/ C' C&/C DRILLING PROBLEMS -&!? LYL,~?- $4*!!:4~- - - - -  --- - - - --  --- - - -- - - -- _---- ,-- ----- 
CONTRACT HOURS OTHER - - - -  - - -  - - - - - - -  - - - - -  - - -  --------------------- - -  - - -  - -  - - - - -  --- 
UC - - - -- -- MOVE TO NEXT HOLE-,, -_efJ? ----------_-----------------------------------. 
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PLACER DEVELOPMENT L I M I T E D  

REVERSE CIRCULATION DRILL HOLE L O G  - 8s-2 HOLE No. ................... LOCATION ..................................................... 
DATE ----------- 19 ..-- 

GEOLOGIST -.--------.--- DRILLER ,-,----.--..-- BIT No .--.------. BIT FOOTAGE .---,-,--,-.. 
SHIFT MOVE TO HOLE ,,- ---  - - - - - - - -  - - - -  - -  - - - -  - - - -  - - - - -  - -  ---------- - -  ------- 
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TOTAL HOURS MECHANICAL DOWN TIME ,- --- - - -  - - - - - -  -- - - - -  -- - -  ---------------- ---------- 
--------- DRILLING PROBLEMS--.-- - - - - -  --  - - - - - - - - - - - - - - -  ----  - - - -  - - - ---  ------------ 
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-- - - - -- -- MOVE TO NEXT HOLE,, , - , , ,, , , ,, - - , ,- , , , ,,, , , ,-- - ---- ------- ----- ---------. 
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APPENDIX E 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-02 

SAMPLE WEIGHT: 478.4 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79879 

REMARKS: Screen 8 ,  20, 35, 100 ,  200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9 1 ( %  1 Weight Weight 

(%) Passing 

TOTAL 478.4 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-02 

SAMPLE WEIGHT: 620.2 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79880 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

- -- -- 

Mesh Microns Weight Weight Cumulative Cumulative 
( 9  1 ( % )  Weight Weight 

( 8 )  Passing 

TOTAL 620.2 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-02 

SAMPLE WEIGHT: 695.4 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79881 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
( 9 )  ( % )  Weight Weight 

( % I  Passing 

TOTAL 695.4 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-02 

SAMPLE WEIGHT: 612.7 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79882 

REMARKS: Screen 8, 20,  35, 1 0 0 ,  200,  270,  400 

Mesh Microns Weight Weight Cumulative Cumulative 
( 9 )  ( % )  Weight Weight 

( % )  Passing 

TOTAL 612.7 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-07 

SAMPLE WEIGHT: 523.9 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79883 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % )  Weight Weight 

( % )  Passing 

TOTAL 529.9 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-07 

SAMPLE WEIGHT: 428.4 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79884 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9 1 (%) Weight Weight 

( % )  Passing 

TOTAL 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-08 

SAMPLE WEIGHT: 441.0 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79885 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % >  Weight Weight 

( % )  Passing 

TOTAL 441.0 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-08 

SAMPLE WEIGHT: 501.5 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79886 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % )  Weight Weight 

( % >  Passing 

TOTAL 501.5 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-09 

SAMPLE WEIGHT: 537.2 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79887 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
( 9 )  ( % >  Weight Weight 

( %  1 Passing 

TOTAL 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-09 

SAMPLE WEIGHT: 460.3 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79888 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( 8 )  Weight Weight 

( %  Passing 

TOTAL 460.3 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-09 

SAMPLE WEIGHT: 380.7 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79889 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % )  Weight Weight 

( % I  Passing 

TOTAL 380.7 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-09 

SAMPLE WEIGHT: 534.7 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79890 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % )  Weight Weight 

( %  Passing 

TOTAL 543.7 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-10 

SAMPLE WEIGHT: 373.1 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79891 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % )  Weight Weight 

( %  > Passing 

+ 8 2380 113.1 30.31 30.31 69.69 

TOTAL 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-10 

SAMPLE WEIGHT: 350.9 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79892 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ('ti) Weight Weight 

( % )  Passing 

TOTAL 350.9 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-10 

SAMPLE WEIGHT: 335.3 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79893 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( 8 )  Weight Weight 

( %  1 Passing 

TOTAL 335.3 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-10 

SAMPLE WEIGHT: 407.3 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79894 

REMARKS: Screen 8 ,  20, 35, 100 ,  200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
( 9 )  ( % )  Weight Weight 

( % )  Passing 

TOTAL 407.3 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-14 

SAMPLE WEIGHT: 420.7 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79895 

REMARKS: Screen 8, 20,  35,  1 0 0 ,  200,  270,  400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( % )  Weight Weight 

( %  > Passing 

+ 8 2380 120.7  28.69 28.69 71 .31  

- 8 + 2 0  8 4 1  78 .8  18 .73  47.42 52 .58  

- 20 + 35 420 32 .5  7 .73  55.15 44.85 

- 35 + l o 0  1 4 9  39 .5  9 .39 64 .54  35.46 

-100 +200 74 38.6 9 .18 73 .71  26 .29  

-200 +270 5 3  14 .2  3 .38 77.09 22 .91  

-270 +400 37 24 .5  5.82 82 .91  1 7 . 0 9  

-400 71 .9  17 .09  100 .00  - 

TOTAL 420.7 100 .00  - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-14 

SAMPLE WEIGHT: 422.5 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79896 
REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( %  Weight Weight 

( % )  Passing 

TOTAL 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-15 

SAMPLE WEIGHT: 413.7 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79897 

REMARKS: Screen 8 ,  20, 35, 100 ,  200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) (8) Weight Weight 

(8) Passing 

TOTAL 413.7 100.00 - - 



PLACER DEVELOPMENT LIMITED 
METALLURGICAL RESEARCH CENTRE 

SCREEN ANALYSIS REPORT 

DATE: 1986-01-15 

SAMPLE WEIGHT: 420.8 g 

SAMPLE DESCRIPTION: Spruce Creek V209 - 79898 

REMARKS: Screen 8, 20, 35, 100, 200, 270, 400 

Mesh Microns Weight Weight Cumulative Cumulative 
(9) ( %  Weight Weight 

( % )  Passing 

TOTAL 
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