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A .  I n t r o d u c t i o n  
T h i s  r e p o r t  d e a l s  w i t h  t h e  g e o p h y s i c a l ,  geochemica l  

a n d  g e o l o g i c a l  s u r v e y i n g  c a r r i e d  o u t  by I m p e r i a l  O i l  L i m i t e d  
o n  t h e  Bold 1 t o  4 m i n e r a l  c l a i m s  between June  3 and J u l y  2 0 ,  
1978.  

The p u r p o s e  o f  t h e  w o r k  was t o  i n v e s t i g a t e  p r e v i o u s l y  
k n o w n  o c c u r r e n c e s  o f  l e a d ,  z i n c ,  s i l v e r ,  c o p p e r  and molybdenum 
m i n e r a l i z a t i o n  and t o  expand upon t h e  g e o l o g i c a l ,  geochemica l  
and g e o p h y s i c a l  knowledge o f  t h e  a r e a  w i t h i n  which t h e  showings  
a r e  l o c a t e d .  

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

The Bold m i n e r a l  c l a i m s  a r e  l o c a t e d  8.5 k i l o m e t e r s  s o u t h -  
e a s t  o f  Manson Creek i n  c e n t r a l  B . C .  ( N T S  93-N-9W). The a r e a  
c o v e r e d  by t h e  c l a i m s  l i e s  i m m e d i a t e l y  w e s t  o f  Manson Lakes and 
n o r t h  o f  B o u l d e r  Creek  c o v e r i n g  m o d e r a t e l y  s t e e p  t o p o g r a p h y  
r a n g i n g  i n  e l e v a t i o n  from 1550 m e t e r s  t o  900 m e t e r s  a l o n g  B o u l d e r  
Creek .  

Access  can  be g a i n e d  t o  t h e  p r o p e r t y  i n  s e v e r a l  ways 
t h e  s i m p l e s t  b e i n g  by h e l i c o p t e r  d i r e c t  f rom e i t h e r  Manson Creek 
o r  Germansen Land ing  t o  t h e  n o r t h w e s t .  I t  i s  a l s o  p o s s i b l e  t o  
r e a c h  t h e  p r o p e r t y  on f o o t  f rom t h e  Omineca r o a d  a t  a p o i n t  1 . 5  
k i l o m e t e r s  e a s t  o f  t h e  p r o p e r t y .  I n  a d d i t i o n  a c a t - t r a i l  f rom 

nd ing  uphi  
fou r -whee l  
would requ 

Omineca r o a d ,  c r o s s i n g  Manson R i v e r  and w 
t h e  c e n t e r  o f  t h e  p r o p e r t y ,  c o u l d  p r o v i d e  
a l t h o u g h  t h e  c a t - t r a i l  a n d  r i v e r  c r o s s i n g  
u p g r a d i n g .  

T h e  g e o l o g i c a l ,  geochemica l  a n d  

1 t o w a r d  
d r i v e  a c c e s s  
r e  some 

s u r v e y  g e o p h y s i c a  
work was done  on a l a r g e  g r i d  l o c a t e d  a p p r o x i m a t e l y  i n  t h e  m i d d l e  
o f  t h e  c l a i m  b l o c k  formed by t h e  Bold 1 t o  4 m i n e r a l  c l a i m s  
( s e e  L o c a t i o n  Map).  

2 .  P r o p e r t y  

The Bold 1 t o  4 m i n e r a l  c l a i m s  c o m p r i s e  a t o t a l  o f  58 
u n i t s  a n d  were s t a k e d  i n  Sep tember  1977.  They a r e  f u l l y  owned 
by I m p e r i a l  O i l  L i m i t e d  and t h e  a s s e s s m e n t  work  done i n  1978 was 
c a r r i e d  o u t  by t h e  E s s o  M i n e r a l s  Canada d i v i s i o n  o f  I m p e r i a l  O i l .  
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Claim 

Bold 1 
Bold 2 
B o l d  3 
Bold 4 

A n n i v e r s a r y  Date  U n i t s  Record No. 

S e p t .  1 6 ,  1978 6 787 
S e p t .  1 6 ,  1978 1 2  788 
S e p t .  1 6 ,  1978  20 789 
S e p t .  1 6 ,  1978 2 0  790 

3 .  H i s t o r y  o f  P r o p e r t y  

T h e  e a r l i e s t  e x p l o r a t i o n  w o r k  i n  t h e  B o u l d e r  Creek  a r e a  
was o n  t h e  B e r t h o l d  l o d e  g o l d  p r o s p e c t  l o c a t e d  a b o u t  a h a l f  m i l e  
s o u t h  o f  Bou lde r  Creek .  A 1 0  f o o t  wide q u a r t z  f i l l e d  f r a c t u r e  zone  
c o n t a i n i n g  p y r i t e  and  g a l e n a  w i t h  g o l d  and s i l v e r  v a l u e s  was t r e n c h e d  
i n  1940 .  F rom 1966 t o  1968  Omineca Base M e t a l s  L t d .  c a r r i e d  o u t  
t r e n c h i n g  and s o i l  s a m p l i n g  o n  s e v e r a l  q u a r t z  v e i n s  l o c a t e d  a l o n g  
Bou lde r  Creek .  The v e i n s  c o n t a i n  g a l e n a  and minor  c o p p e r ,  z i n c  
and s i l v e r .  

More r e c e n t l y  N o r t h e r n  Tungs ten  Mines L t d .  c a r r i e d  o u t  
f a i r l y  e x t e n s i v e  work o n  t h e  a r e a  n o r t h  o f  Bou lde r  Creek .  In  1972 
t h e  w o r k  c o n s i s t e d  o f  b u i l d i n g  a c c e s s  r o a d s ,  t r e n c h i n g  and s o i l  
s ampl ing  and i n  1973  a d d i t i o n a l  s o i l  s a m p l i n g  a n d  t r e n c h i n g ,  a s  
w e l l  a s  mapping ,  Crone S h o o t b a c k  E . M . ,  m i n o r  I . P .  S u r v e y i n g  
( 3  l i n e - k i l o m e t e r s )  and d r i l l i n g  was done .  The d r i l l i n g  c o n s i s t e d  
o f  8 h o l e s  t o t a l i n g  862  m e t e r s .  

a lon:  Bou lde r  Creek s i n c e  1940 .  Al though o n l y  m i n o r  amounts  o f  
g o l d  have been r e c o v e r e d ,  t h e  panned c o n c e n t r a t e s  a p p a r e n t l y  con-  
t a i n e d  n o t a b l e  amounts  o f  s c h e e l i t e  and c a s s i t e r i t e .  

S e v e r a l  a t t e m p t s  t o  r e c o v e r  p l a c e r  g o l d  have been made 

4 .  Summary o f  Work Done 

The work c o m p l e t e d  i n  1978  i n c  
l o g i c a l  mapping ,  g e o p h y s i c a l  s u r v e y s  a n d  
T h e  work was done between June 3 and J u l  
p o r t i o n s  o f  each  o f  t h e  f o u r  Bold c l a i m s  

uded l i n e c u t t i n g ,  geo-  
geochemica l  s u r v e y i n g .  

2 0 ,  1978 and c o v e r e d  
( s e e  L o c a t i o n  Map).  
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The l i n e c u t t i n g  was d o n e  from June  3 t o  June  10  by 
a s i x  man crew a n d  t o t a l l e d  2 7 . 2  l i n e  k i l o m e t e r s .  The b a s e  l i n e  
i s  2000 m e t e r s  l o n g  and o r i e n t e d  NW-SE (135'  Azimuth)  w i t h  c r o s s  
l i n e s  a t  100 m e t e r  i n t e r v a l s  a t  r i g h t  a n g l e s  t o  t h e  b a s e  l i n e .  
The c r o s s  l i n e s  e x t e n d  f o r  500 m e t e r s  t o  t h e  s o u t h w e s t  and 700 
m e t e r s  t o  t h e  n o r t h e a s t  from t h e  b a s e  l i n e  and a r e  c u t  and 
p i c k e t e d  l i n e s  w i t h  s t a t i o n s  marked a t  2 5  m e t e r  i n t e r v a l s .  

G e o l o g i c a l  mapping was d o n e  f rom June  2 2  t o  29 a t  a 
s c a l e  o f  1 :2500 u t i l i z i n g  t h e  c u t  g r i d  f o r  mapping c o n t r o l .  
T o t a l  a r e a  mapped i s  240 h e c t a r e s .  T h e  mapping was done by D. 
F i n d l a y .  

and a H o r i z o n t a l  L o o p  E l e c t r o m a g n e t i c  S u r v e y .  Both s u r v e y s  
c o v e r e d  a t o t a l  o f  2 5 . 2  l i n e  k i l o m e t e r s .  The s u r v e y s  were  com- 
p l e t e d  by a t h r e e  man crew be tween J u l y  1 5  and J u l y  2 0 .  The 
g e o p h y s i c a l  o p e r a t o r  was J .  I r i s h .  

Geochemical s u r v e y i n g  c o n s i s t e d  o f  s o i l  s a m p l i n g  and 
chemica l  a n a l y s i s .  A t o t a l  o f  958  s o i l  s amples  were c o l l e c t e d  
and a n a l y s e d  f o r  l e a d ,  z i n c ,  c o p p e r ,  s i l v e r  a n d  molybdenum. 
Samples  were c o l l e c t e d  a t  2 5  meter i n t e r v a l s  a l o n g  a l l  c r o s s  
l i n e s  by t h r e e  s a m p l e r s  f r o m  J u n e  2 2  t o  J u n e  26.  

Geophys ica l  s u r v e y s  c o n s i s t e d  o f  a Magnetometer  Survey  
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B .  T e c h n i c a l  Data and I n t e r p r e t a t i o n  o f  R e s u l t s  

1 .  G e o l o g i c a l  Su rvey  
a )  P r o c e d u r e  

Mapping on t h e  Bold p r o p e r t y  was done a t  a s c a l e  o f  

The p u r p o s e  o f  m a p p i n g  was an a t t e m p t  t o  a s c e r t a i n  
1 :2500 u s i n g  t h e  g r i d  f o r  c o n t r o l .  

t h e  c o n t r o l l i n g  g e o l o g i c a l  f a c t o r s  f o r  t h e  o b s e r v e d  m i n e r a l i z a t i o n .  
b )  Geology 

The g e o l o g i c a l  maps a p p e a r  a s  F i g u r e s  3 and 4 .  Seven 

T h e  t a l c - a n k e r i t e  s c h i s t  ( U n i t  1 4 b )  i s  a w h i t e  t o  
s e p a r a t e  r o c k  t y p e s  a r e  i d e n t i f i e d  on t h e  g e o l o g i c a l  map. 

l i g h t  brown w e a t h e r i n g  s o f t  rock  t h a t  o c c u r s  i n  l a r g e ,  compe ten t  
o u t c r o p s ,  d e s p i t e  t h e  rock  s o f t n e s s .  T h e  s c h i s t s  c o n t a i n  u p  t o  
6 0  p e r c e n t ,  b u t  g e n e r a l l y  a b o u t  30 p e r c e n t ,  l i g h t  brown medium 
t o  c o a r s e  c r y s t a l s  o f  a n k e r i t e .  The r e m a i n d e r  o f  t h e  rock  i s  
composed o f  q u a r t z ,  f e l d s p a r ,  t a l c  and s e r i c i t e .  The q u a r t z  and 
f e l d s p a r  form h a r d  a g g r e g a t e d  c r y s t a l s  t o t a l l i n g  a b o u t  20 p e r c e n t  
o f  t h e  r o c k ,  w h i l e  t h e  t a l c  and s e r i c i t e  o c c u r  i n t e r s t i a l l y  
be tween t h e  more c o m p e t e n t  m i n e r a l s .  

m a s s i v e  r o c k s .  T h e  o u t c r o p s  a r e  s l i g h t l y  f o l i a t e d  and s h o w  n o  
f l o w  t o p s  o r  b o t t o m s ,  i n d i c a t i n g  t h a t  i n d i v i d u a l  f l o w s  a r e  a t  l e a s t  
s e v e r a l  m e t e r s  t h i c k .  One o u t c r o p  i s  a medium g r a i n e d  c l a s t i c  
r o c k ,  p r o b a b l y  an i n t e r m e d i a t e  p y r o c l a s t i c  r o c k .  L o c a l l y  medium 
g r a i n e d  a n k e r i t e  c r y s t a l s  a r e  c o n t a i n e d  w i t h i n  t h e  a n d e s i t e .  

The c h l o r i t e  s c h i s t s  ( U n i t  1 4 a )  a r e  d a r k  g r e e n ,  w e l l  
f o l i a t e d  e q u i v a l e n t s  o f  t h e  a n d e s i t e s .  The r o c k  c o n s i s t s  o f  
c h l o r i t e ,  b i o t i t e ,  a m p h i b o l e ,  f e l d s p a r  a n d  a n k e r i t e .  

f i n e  g r a i n e d ,  t h i n l y  bedded r o c k s .  I n d i v i d u a l  beds  r a n g e  from 
1 cm t o  30 cm t h i c k .  E x c e l l e n t  p r i m a r y  f e a t u r e s  i n c l u d i n g  c r o s s -  
b e d d i n g , r i p p l e  m a r k s ,  s c o u r  c h a n n e l s  and  f lume  s t r u c t u r e s  a r e  
r e a d i l y  a p p a r e n t  i n d i c a t i n g  a f a i r l y  t u r b u l e n t  s h a l l o w  w a t e r  
d e p o s i t i o n a l  e n v i r o n m e n t .  The l i m e s t o n e s  a r e  l o c a l l y  s i l i c i f i e d  

The a n d e s i t e s  ( U n i t  l a )  a r e  d a r k  g r e e n ,  f i n e  g r a i n e d  

The l i m e s t o n e s  ( U n i t  7 a )  a r e  w h i t e  t o  l i g h t  g r e y ,  
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w i t h  an accompanying i n c r e a s e  i n  h a r d n e s s  and g r a i n  s i z e .  P y r i t e  
i s  l o c a l l y  p r e s e n t  a s  medium t o  c o a r s e  e u h e d r a l  c r y s t a l s ,  d i s t r i b u t e d  
f a i r l y  e v e n l y  t h r o u g h o u t  t h e  rock  and making u p  t o  10  p e r c e n t  o f  
t h e  rock .  

T h e  s h a l e s  ( U n i t  6 a )  a r e  t h i n l y  b e d d e d ,  b l a c k ,  f i s s i l e ,  
g r a p h i t i c  r o c k s .  P y r i t e  i s  o c c a s s i o n a l y  p r e s e n t  a s  medium t o  c o a r s e  
c r y s t a l s ,  making u p  t o  10 p e r c e n t  o f  t h e  r o c k .  

g r a i n e d  r o c k s  t h a t  have a n  a p p e a r a n c e  v e r y  s i m i l a r  t o  t h e  l i m e s t o n e .  
They a r e  t h i c k e r  b e d d e d  and s l i g h t l y  more m a s s i v e  t h a n  t h e  l i m e s t o n e  
a n d  a r e  composed o f  f i n e  q u a r t z  g r a i n s ,  i n  p l a c e s  a l m o s t  s a n d  s i z e d  
g r a i n s .  Medium t o  c o a r s e  e u h e d r a l  p y r i t e  c r y s t a l s  a r e  v e r y  common 
i n  t h e  s i l t s t o n e s ,  making u p  t o  1 5  p e r c e n t  o f  t h e  r o c k .  

T h e  s e r i c i t e  s c h i s t s  ( U n i t  1 4 c )  a r e  l i g h t  c o l o r e d  w e l l  
f o l i a t e d  s e r i c i t e ,  m u s c o v i t e ,  q u a r t z ,  f e l d s p a r  s c h i s t s .  They p r o b -  
a b l y  a r e  w e l l  f o l i a t e d  s i l t s t o n e s  b u t  some may h a v e  been f e l s i c  
v o l c a n i c s .  P y r i t e  i s  p r e s e n t  l o c a l l y  a s  m e d i u m  g r a i n e d  e u h e d r a l  
c r y s t a l s .  

b e d d e d ,  s t e e p l y  d i p p i n g  s e q u e n c e  o c c u p y i n g  much o f  t h e  c e n t r a l  
p o r t i o n  o f  t h e  p r o p e r t y .  To t h e  n o r t h e a s t  t h i s  sequence i s  j o i n e d  
by a f a i r l y  t h i c k  a n d e s i t i c  v o l c a n i c  s e q u e n c e  which i n  t u r n  g i v e s  
way t o  more s h a l e s ,  s i l t s t o n e s  and l i m e s t o n e s  f u r t h e r  n o r t h e a s t .  
T h i s  s e q u e n c e  s t r i k e s  n o r t h w e s t e r l y  and a p p e a r s  t o  d i p  s t e e p l y  t o  
t h e  s o u t h w e s t .  L o c a l l y  t i g h t  f o l d  s t r u c t u r e s ,  p o s s i b l y  a t t r i b u t a b l e  
t o  s o f t  s e d i m e n t  d e f o r m a t i o n ,  o c c u r  i n  t h e  w e l l  bedded s i l t s t o n e s  
a n d  l i m e s t o n e s .  

T h e  s i l t s t o n e s  ( U n i t  6 b )  a r e  w h i t e  t o  b u f f  c o l o r e d  f i n e  

The s h a l e s ,  s i l t s t o n e s  and l i m e s t o n e s  form an i n t e r -  

T h e  whole s e d i m e n t - v o l c a n i c  s e q u e n c e  a p p e a r s  t o  s i t  o n  
t o p  o f  t h e  t a l c - a n k e r i t e  s c h i s t  u n i t  which o c c u p i e s  t h e  l o w e r  s l o p e s  
o f  t h e  h i l l  t o  t h e  s o u t h  and s o u t h w e s t .  The a c t u a l  c o n t a c t  was not  
o b s e r v e d  i n  m a p p i n g  b u t ,  f rom p r e v i o u s  d r i l l  r e s u l t s ,  i t  would a p p e a r  
t o  d i p  a t  a s h a l l o w  a n g l e  ( 1 5  t o  20') t o  t h e  n o r t h e a s t .  
c o r d a n c e  w i t h  t h e  a t t i t u d e  o f  t h e  o v e r l y i n g  sequence s u g g e s t s  a 
f a u l t  c o n t a c t .  However, o b s e r v a t i o n  o f  t h i s  c o n t a c t  i n  d r i l l  c o r e  
f rom p r e v i o u s  d r i l l i n g  g i v e s  t h e  a p p e a r a n c e  o f  a g r a d a t i o n a l  c o n t a c t  
from s i l t s t o n e  t o  s e r i c i t e  s c h i s t  t o  t a l c - s e r i c i t e - a n k e r i t e  s h c i s t .  

T h i s  d i s -  
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S e v e r a l  s t e e p  f a u l t s  a r e  s u s p e c t e d  and s e v e r a l  have 
been i n t e r p r e t e d  on t h e  g e o l o g y  m a p ,  i n  p a r t  f rom g e o p h y s i c a l  d a t a .  

Accord ing  t o  t h e  G e o l o g i c a l  Survey  o f  Canada (Map 907A, 
1 9 4 8 )  t h e  r o c k s  i n  t h i s  a r e a  b e l o n g  t o  t h e  P e n n s y l v a n n i a n  t o  
Permian Cache Creek Group.  

c )  M i n e r a l i z a t i o n  
The main m i n e r a l i z e d  z o n e ,  l o c a t e d  between L i n e s  45 

a n d  6s a b o u t  2 5  m e t e r s  sou thwes t  o f  b a s e l i n e ,  c o n s i s t s  o f  h i g h  
g r a d e  m a s s i v e  o r e  o f  p y r i t e ,  g a l e n a ,  s p h a l e r i t e  a n d  m o l y b d e n i t e  
a n d  o f  s i l i c i f i e d  l i m e s t o n e  w i t h  l a y e r s  o f  c h a l c o p y r i t e  and m i n o r  
b o r n i t e  a l o n g  bedd ing  p l a n e s .  T h i s  showing seems t o  c o n s i s t  o f  a 
nar row l e n s e  o f  h i g h  g r a d e  m i n e r a l i z a t i o n  p e r h a p s  c o n t r o l l e d  by 
f a u l t i n g  and b r e c c i a t i o n .  B o t h  s o f t  t a l c  s c h i s t s  and b l o c k s  o f  
b r e c c i a t e d  l i m e s t o n e  o c c u r  i n  t h e  immedia te  v i c i n i t y .  

b o u l d e r s  r a n  a s  f o l l o w s :  
Sample No. P b .  Z n  c u  Ag A u  Mo 

Assays  f rom h igh  g r a d e  g r a b  samples  from d i s p l a c e d  

7960  21 .50% 5 .82% .01% 4 .46  o z .  . 0 0 6  o z .  N / A  
7961 1 7 . 4 5 %  0 . 2 2 %  . 0 0 1 %  4 .03  o z .  . 0 0 9  o z .  N / A  
7963 1 . 2 7 %  N / A  N / A  0 . 3 0  o z .  N / A  2 .55% 

These s a m p l e s  a r e  n o t  r e p r e s e n t a t i v e  o f  any p a r t i c u l a r  
w i d t h  b u t  d o  g i v e  some i n d i c a t i o n  o f  t h e  r e l a t i v e  q u a n t i t i e s  of  
l e a d ,  s i l v e r ,  c o p p e r ,  mo ly ,  e t c .  

O t h e r  m i n e r a l i z a t i o n  w i t h i n  t h e  mapped a r e a  c o n s i s t s  
a n k e r i t e  s c h i s t s  a t  
a r e  i n  t h e  o r d e r  

o f  g a l e n a  b e a r i n g  q u a r t z  v e i n s  w i t h i n  t h e  t a l c  
L i n e  7 S ,  2 + O O S W  and LlOS, 0+50NE. These v e i n s  
o f  0 . 5  m e t e r s  w ide .  

O u t s i d e  o f  t h e  g r i d  a r e a ,  b u t  w i t h  n 2 o r  3 k m  o f  t h e  
p r o p e r t y ,  t h e r e  a r e  s e v e r a l  o c c u r r e n c e s  o f  g a l e n a ,  g o l d  and s i l v e r  
b e a r i n g  q u a r t z  v e i n s .  S e v e r a l  o f  t h e s e  v e i n s  a r e  known t o  c o n t a i n  
minor  s c h e e l i t e  and s i g n i f i c a n t  q u a n t i t i e s  o f  s c h e e l i t e ,  c a s s i t e r i t e  
and g o l d  have been r e c o v e r e d  from p l a c e r  mining  i n  B o u l d e r  Creek .  
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2 .  Geochemical S u r v e y s  

a )  P r o c e d u r e  
The s o i l  s amples  were  c o l l e c t e d  a l o n g  t h e  c r o s s  l i n e s  

a t  25 m e t e r  i n t e r v a l s ,  and were  c o l l e c t e d  from an a v e r a g e  d e p t h  
o f  30 cm. The samples  c o n s i s t e d  o f  B-hor i zon  s o i l s  and i n  c a s e s  
where t h e  B h o r i z o n  c o u l d  n o t  be s a m p l e d ,  due u s u a l l y  t o  swampy 
c o n d i t i o n s ,  no sample  was t a k e n .  

e n v e l o p e s  f o r  d r y i n g  and s h i p m e n t  t o  t h e  l a b o r a t o r y  f o r  t r a c e  
e l e m e n t  a n a l y s i s .  The s a m p l e s  were a n a l y s e d  by Bondar-Clegg Co. 
L t d .  i n  t h e  geochemica l  l a b  l o c a t e d  i n  North Vancouver ,  B . C .  

Samples  were f i r s t  oven d r i e d ,  t h e n  s i e v e d  t o  o b t a i n  
t h e  -80  mesh p o r t i o n  which was t h e n  s u b j e c t e d  t o  a 3 : l  HN03:HC1 
h o t  a c i d  e x t r a c t i o n  p r o c e d u r e .  Once t h e  sample  was i n  s o l u t i o n  
measurement  o f  t r a c e  e l e m e n t  c o n c e n t r a t i o n s  was done by Atomic 
A b s o r p t i o n  A n a l y s i s .  Each sample  was a n a l y s e d  f o r  f i v e  e l e m e n t s  - 
c o p p e r ,  molybdenum, l e a d ,  z i n c  and s i l v e r .  

The samples  were  s t o r e d  i n  s t a n d a r d  brown K r a f t  p a p e r  

b )  R e s u l t s  
The geochemica l  r e s u l t s  a r e  p l o t t e d  o n  Maps 1 1  t o  20.  

Cumula t ive  f r e q u e n c y  p l o t s  f o r  l e a d ,  z i n c ,  c o p p e r  and molybdenum 
a p p e a r  a s  F i g u r e s  1 t o  4 .  Background and t h r e s h o l d  l e v e l s  were 
e s t i m a t e d  from t h e  Cumula t ive  f r e q u e n c y  p l o t s  and a r e  t a b u l a t e d  
below: 

% o f  samples  above  & 

T1 T 2  
T1 T 2  Background 

Lead 75 P P m  1 5 0  ppm 2 0 0  ppm 1 9 %  
Z i n c  1 4 0  280 380 1 5 %  
Copper  1 5  80 - 0 .5% 
Molybdenum 5 1 6  2 0  2 %  
S i  1 ver  0 . 2  1 . 5  - 2 .3% 

9% 
4 %  

0 . 9 %  
- 

- 
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T h e  background v a l u e s  were  t a k e n  a t  t h e  50  p e r c e n t i l e  
p o i n t  on t h e  Cumula t ive  f r e q u e n c y  p l o t s .  T h e  T 2  l e v e l  i s  chosen  
a s  t h e  v a l u e  above  which a d e f i n i t e l y  anomalous  p o p u l a t i o n  o c c u r s  
and t h e  T1 l e v e l ,  which r e p r e s e n t s  p o s s i b l y  anomalous v a l u e s ,  i s  
a r b i t r a r i l y  chosen  a t  a p o i n t  a b o u t  one  t h i r d  o f  t h e  way t o w a r d  
background  from T 2 .  
i n g ’ . o f  anomalous  and h igh  background r a n g e  v a l u e s .  S i n c e  t h e r e  
a r e  s o  few h i g h  c o p p e r  and s i l v e r  v a l u e s  n o  d e f i n i t e  anomalous 
p o p u l a t i o n  can  be  d e f i n e d .  The s i l v e r  r e s u l t s  were  n o t  p l o t t e d  
due t o  p o o r  d i s t r i b u t i o n  o f  v a l u e s  i n  t h a t  a b o u t  6 0 %  o f  t h e  samples  
r a n  0 . 2  ppm. T h i s  v a l u e  was a r b i t r a r i l y  chosen  a s  background 
f o r  s i l v e r  and 1 . 5  ppm as  T 1 ,  t h e  f i r s t  t h r e s h o l d  l e v e l .  

As can be seen  from t h e  f o r e g o i n g  t a b l e  t h e r e  a r e  
s i g n i f i c a n t  p o p l u a t i o n s  o f  anomalous  l e a d  and z i n c ,  a sma l l  
( a b o u t  2 % )  p o p u l a t i o n  o f  s i l v e r  and molybdenum and e s s e n t i a l l y  
n o  anomalous  c o p p e r .  

Lead a n o m a l i e s  o c c u r  f r o m  one  e n d  o f  t h e  g r i d  t o  t h e  
o t h e r ,  o c c u r i n g  m a i n l y  o n  t h e  n o r t h e a s t  h a l f  o f  t h e  g r i d .  Seven 
f a i r l y  l a r g e  anomalous  a r e a s  a r e  i d e n t i f i e d  a s  a n o m a l i e s  A t o  G .  
In a d d i t i o n  t o  t h o s e  l a r g e r  a n o m a l i e s ,  numerous s c a t t e r e d  l e a d  
h i g h s  o c c u r  o v e r  m u c h  o f  t h e  s u r v e y e d  a r e a .  

Anomalous a r e a  A i s  a b o u t  6 0 0  m e t e r s  by 200 m e t e r s  
and i n c l u d e s  v a l u e s  a s  h igh  a s  fl p p m  l e a d .  The s t r o n g e s t  
p a r t  o f  t h e  anomaly c o r r e s p o n d s  t o  t h e  a r e a  o f  exposed  p y r i t e ,  
g a l e n a ,  s p h a l e r i t e ,  c h a l c o p y r i t e ,  b o r n i t e  and m o l y b d e n i t e  m i n e r a l -  
i z a t i o n  b u t  t h e  anomaly c o v e r s  a c o n s i d e r a b l y  l a r g e r  a r e a  t o  t h e  
s o u t h e a s t  w i t h  n o  a p p a r e n t  minera  i z a t i o n  e x c e p t  f o r  a g a l e n a  
b e a r i n g  q u a r t z  v e i n  on  L ine  7 s  a t  2+00SW. T h e  anomaly o v e r l a p s  
t h e  c o n t a c t  between t h e  l i m e s t o n e  s h a l e - s i l t s t o n e  s e q u e n c e  and 
t a l c - a n k e r i t e  s c h i s t .  

T 1 ,  t h e r e f o r e ,  f a l l s  w i t h i n  t h e  a r e a  o f  ‘mix-  

306opt- 

‘‘*kbo“% 
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Anomaly B i s  a b o u t  550 m e t e r s  by 300 m e t e r s  a n d  i s  
open and w i d e n i n g  t o  t h e  s o u t h e a s t .  Peak anomalous  v a l u e  i s  700 
ppm l e a d .  The a r e a  i s  u n d e r l a i n  by p y r i t e  b e a r i n g  l i m e s t o n e ,  
s h a l e  and s i l t s t o n e  and o v e r l a p s  t h e  c o n t a c t  w i t h  t a l c  a n k e r i t e  
s c h i s t .  There i s  no o b s e r v e d  l e a d  m i n e r a l i z a t i o n  i n  t h e  anomalous 
a r e a .  

Anomaly C c o v e r s  an a r e a  o f  a b o u t  450 m e t e r s  by 100 
m e t e r s  and o v e r l i e s  an a r e a  o f  s p a r s e  e x p o s u r e  t h a t  i s  p o s s i b l y  
u n d e r l a i n  by c h l o r i t e  s c h i s t s  and a n d e s i t i c  r o c k s .  The peak 
anomalous v a l u e  i s  400  ppm l e a d  and t h e r e  h a s  been no s u l p h i d e  
m i n e r a l i z a t i o n  found  i n  t h e  a r e a  o f  t h e  anomaly .  

Anomaly D, l o c a t e d  j u s t  n o r t h  o f  A ,  c o v e r s  a s m a l l  
a r e a  o f  a b o u t  1 5 0  meters by 50 m e t e r s ,  r e a c h i n g  a peak anomalous 
v a l u e  o f  520 ppm l e a d .  The anomaly o v e r l i e s  l i m e s t o n e  and p y r i t e  
s i l t s t o n e  and  q u a r t z  f l o a t  c a r r y i n g  a b o u t  5 %  g a l e n a  was l o c a t e d  
a d j a c e n t  t o  t h e  anomaly .  

Anomalous Area E c o v e r s  an a r e a  o f  a b o u t  450 m e t e r s  
by 100 m e t e r s  w i t h  a p e a k  v a l u e  o f  1520 ppm l e a d .  The a r e a  i s  one 
o f  s p a r s e  e x p o s u r e  t h a t  i s  p o s s i b l y  u n d e r l a i n  by g r a p h i t i c  s h a l e s ,  
l i m e s t o n e  and a n d e s i t e .  No sulphides have been observed i n  t h i s  a r e a .  

a n o m a l i e s  e x t e n d i n g  f o r  a l e n g t h  o f  500  m e t e r s  b u t  open t o  t h e  
n o r t h w e s t .  Anomaly F i s  a b o u t  150 m e t e r s  a c r o s s ,  w h i l e  Anomaly G 
i s  open t o  t h e  n o r t h e a s t .  Peak anomalous v a l u e s  o f  360 a n d  460 
ppm a r e  r e a c h e d  i n  t h e  two a n o m a l i e s .  The a r e a  i s  one  o f  s p a r s e  
e x p o s u r e  and p o s s i b l y  f a i r l y  deep  o v e r b u r d e n  t h a t  may be u n d e r l a i n  
by g r a p h i t i c  s h a l e s  a n d  s e r i c i t e  s c h i s t s .  

Z i n c  h i g h s  t e n d  t o  o c c u r  s c a t t e r e d  o v e r  much o f  t h e  
g r i d  w i t h  one  l a r g e  anomaly o c c u r i n g  i n  t h e  s o u t h  c e n t r a l  p o r t i o n  
of t h e  g r i d .  T h i s  anomaly c o v e r s  an a r e a  a b o u t  800  m e t e r s  l o n g ,  
v a r y i n g  i n  w i d t h  f rom 50 m e t e r s  t o  400 meters .  S e v e r a l  s amples  
r e a c h  o v e r  1000  p p m  z i n c  w i t h i n  t h e  anomalous  a r e a .  T h e  z i n c  

Anomalous Areas  F and G a r e  p a r a l l e l ,  e l o n g a t e  
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anomaly o v e r l a p s  p a r t s  o f  l e a d  a n o m a l i e s  A ,  B and D and c o r r e s p o n d s  
i n  p a r t  t o  t h e  a r e a  o f  exposed  l ead -z inc -coppe r -molybdenum mine r -  
a l i z a t i o n .  T h e  anomalous  a r e a  i s  a l m o s t  e n t i r e l y  w i t h i n  t h e  a r e a  
u n d e r l a i n  by l i m e s t o n e s ,  s h a l e s  a n d  s i l t s t o n e s  and t h e  s o u t h w e s t  
b o r d e r  o f  t h e  anomaly f o l l o w s  v e r y  c l o s e l y  t h e  s e d i m e n t - s c h i s t  
c o n t a c t .  

O t h e r  s m a l l e r  z i n c  a n o m a l i e s ,  w i t h  peak v a l u e s  r e a c h  
550 t o  1250 p p m ,  o c c u r  s o u t h w e s t  o f  t h e  l a r g e  anomaly.  Most o f  
t h e s e  h i g h s  can  be c o r r e l a t e d  w i t h  s u r f a c e  o r  g e o p h y s i c a l  i n d i c a  i o n s  
o f  g r a p h i t i c  s h a l e s  and one  anomaly (L9S-4+5OSW) i s  c o i n c i d e n t  w i t h  
l e a d  h i g h s .  O n  t h e  n o r t h w e s t  h a l f  o f  t h e  g r i d  s e v e r a l  o t h e r  s m a l l  
z i n c  a n o m a l i e s  o c c u r ,  r e a c h i n g  peak anomalous v a l u e s  i n  t h e  o r d e r  
o f  800 ppm z i n c .  The most  n o r t h e r l y  anomaly o n  L i n e s  5N and 6N 
i s  c o i n c i d e n t  w i t h  h i g h  l e a d  v a l u e s ,  a s  i s  a s i n g l e  sample  anomaly 
on L ine  1N a t  1+50SW. B o t h  o f  t h e s e  a n o m a l i e s  o c c u r  i n  a r e a s  
p r o b a b l y  u n d e r l a i n  by s e r i c i t e  s c h i s t s .  T h e  o t h e r  s m a l l  z i n c  
a n o m a l i e s  a r e  l o c a t e d  i n  a r e a s  u n d e r l a i n  by g r a p h i t i c  s h a l e s  o r  

been o b s e r v e d  p y r i t i c  s i l t s t o n e s .  No z i n c  m i n e r a l i z a t i o n  has  
t h a t  might  e x p l a i n  t h e s e  s m a l l e r  z i n c  a n o m a l i e s  

Only one sample  r a n  s i g n i f i c a n t l y  h 
h i g h  o f  230 ppm a t  4+00NE on L ine  2 N .  The samp 

g h  i n  c o p p e r ,  a 
e l i e s  n e a r  an o u t -  

c r o p  o f  a n d e s i t e  and d o e s n ' t  c o r r e s p o n d  t o  any o t h e r  geochemica l  
h i g h s .  The c o p p e r  m i n e r a l i z a t i o n  exposed  a round  Line  5 s  i s  n o t  
r e f l e c t e d  i n  t h e  c o p p e r  g e o c h e m i s t r y .  

c o n c e n t r a t e d  i n  two s m a l l  a n o m a l i e s .  The f i r s t  c o r r e s p o n d s  t o  t h e  
a r e a  o f  exposed  m o l y b d e n i t e  m i n e r a l i z a t i o n ,  w i t h  a peak anomalous 
v a l u e  o f  6 7  p p m  molybdenum. The second anomaly ,  j u s t  n o r t h  o f  t h e  
f i r s t ,  r e a c h e s  a peak v a l u e  o f  37 ppm m o l y b d e n i t e .  I t  o v e r l i e s  
l i m e s t o n e s  a n d  o v e r l a p s  p a r t s  o f  bo th  l e a d  a n o m a l i e s  A and D .  B o t h  
o f  molybdenum a n o m a l i e s  c o r r e s p o n d  t o  t h e  p a r t s  o f  t h e  l a r g e  z i n c  
anomaly .  Other t h a n  t h e  above  anomalous  a r e a s  molybdenum h i g h s  
o c c u r  a s  a few s i n g l e  sample  h i g h s  s c a t t e r e d  o v e r  t h e  g r i d .  None 
o f  t h e s e  a p p e a r  t o  be s i g n i f i c a n t .  

Most o f  t h e  anomalous  molybdenum samples  a r e  found  
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. 
The few h igh  s i l v e r  v a l u e s  t e n d  t o  be s c a t t e r e d  o v e r  

t h e  g r i d ,  w i t h  no c o n c e n t r a t i o n  o f  anomalous v a l u e s .  Some h igh  
s i l v e r s  c o r r e s p o n d  t o  h igh  l e a d  a r e a s ,  b u t  many do n o t  s o  t h e r e  i s  
no c o n s t a n t  r e l a t i o n s h i p  between s i l v e r  and l e a d .  S i l v e r  r e s u l t s  
a r e  g e n e r a l l y  i n s i g n i f i c a n t .  

In g e n e r a l  t h e  l e a d  and z i n c  geochemica l  a n o m a l i e s  
s u g g e s t  w i d e s p r e a d  l e a d / z i n c  m i n e r a l i z a t i o n ,  p r o b a b l y  c o n s i d e r -  
a b l y  more t h a n  has  been l o c a t e d  t o  d a t e .  Molybdenum however ,  i s  
n o t  w i d e s p r e a d ,  b u t  i s  c o n c e n t r a t e d  i n  one r e l a t i v e l y  s m a l l  
anomalous  a r e a  and t h e  c o p p e r  and s i l v e r  r e s u l t s  seem t o  b e  i n -  
s i g n i f i c a n t .  
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3 .  G e o p h y s i c a l  S u r v e y s  
E l e c t r o m a q n e t i c  Survey  

a )  P r o c e d u r e  and Theory 
The e l e c t r o m a g n e t i c  s u r v e y i n g  was done w i t h  t h e  Apex 

Max Min I 1  E . M .  i n s t r u m e n t .  The f r e q u e n c y  used was 1777 Hz and 
t h e  t r a n s m i t t e r - r e c e i v e r  s e p a r a t i o n  was 100  m e t e r s .  Measurements  
were t a k e n  a t  50 meter  i n t e r v a l s  a l o n g  t h e  s u r v e y  l i n e s  o v e r  
n e u t r a l  g r o u n d  and a t  25  m e t e r  i n t e r v a l s  o v e r  anomalous a r e a s .  

a l o n g  a s u r v e y  l i n e  a t  a c o n s t a n t  s p a c i n g .  T h e  s u r v e y  l i n e s  a r e  
o r i e n t e d  a p p r o x i m a t e l y  p e r p e n d i c u l a r  t o  t h e  e x p e c t e d  g e o l o 5 i c a l  
s t r i k e .  T h e  c o i l s  a r e  h e l d  h o r i z o n t a l  and c o - p l a n e r  and a r e  
c o n n e c t e d  by a r e f e r e n c e  c a b l e .  T h e  t r a n s m i t t i n g  c o i l  ( T x )  t r a n s -  
m i t s  an A . C .  e l e c t r i c a l  p u l s e  which i n d u c e s  an e l e c t r o m a g n e t i c  
f i e l d  i n  any nea rby  c o n d u c t i v e  s u b s u r f a c e  m a t e r i a l .  The r e s u l t a n t  
E . M .  f i e l d  i s  measured  a t  t h e  r e c e i v i n g  c o i l  ( R x ) .  V a r i o u s  com- 
p o n e n t s  o f  t h e  s e c o n d a r y  E . M .  f i e l d  a r e  measured  i n c l u d i n g  t h e  
a m p l i t u d e  ( i n - p h a s e  r e a d i n g ) ,  measured  a s  a p e r c e n t a g e  o f  t h e  
p r i m a r y  f i e l d ,  and t h e  phase  s h i f t  o r - o u t - o f - p h a s e  v a r i a t i o n s .  

p l o t t e d  a t  t h e  m i d - p o i n t  between t h e  two c o i l s .  The l o c a t i o n  o f  
a c o n d u c t o r  i s  g e n e r a l l y  i n d i c a t e d  by t h e  peak n e g a t i v e  i n - p h a s e  
and o u t - o f - p h a s e  r e a d i n g s ,  o r  f o r  w i d e r  s t e e p l y  d i p p i n g  c o n d u c t o r s ,  
t h e  e d g e s  o f  t h e  c o n d u c t i v e  zone  a r e  h a l f  t h e  c o i l  s e p a r a t i o n  from 
t h e  p o i n t  where  t h e  c u r v e s  p a s s  t h r o u g h  z e r o .  In  many c a s e s  e s t i -  
m a t e s  o f  c o n d u c t o r  w i d t h ,  d e p t h ,  d i p  and c o n d u c t i v i t y  can be made. 
T h e  me thod ,  however ,  has  d e p t h  l i m i t a t i o n s  and i s  g e n e r a l l y  con-  
s i d e r e d  e f f e c t i v e  o n l y  t o  a d e p t h  o f  a p p r o x i m a t e l y  one  h a l f  t h e  
c o i l  s e p a r a t i o n .  

In t h e  H o r i z o n t a l  Loop E . M .  method two c o i l s  a r e  moved 

The r e s u l t s  a r e  p r e s e n t e d  i n  p r o f i l e  form w i t h  r e a d i n g s  
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The method i s  s e n s i t i v e  t o  s e v e r a l  forms  o f  c o n d u c t o r s  
( o r  low r e s i s t i v i t y  m a t e r i a l )  i n c l u d i n g  g r a p h i t i c  s e d i m e n t s  o r  
s c h i s t s ,  c o a l ,  m e t a l l i c  s u l p h i d e s ,  s a l i n e  s o l u t i o n s  i n  s t r a t i g r a p h i c  
h o r i z o n s  o r  o v e r b u r d e n ,  o r  c u l t u r a l  f e a t u r e s  such  a s  b u r i e d  p i p e  
o r  m e t a l l i c  f e n c i n g .  

b )  Resul t s  

The E . M .  p r o f i l e s  a p p e a r  o n  Maps 5 and 6 .  S e v e r a l  
wide ( u p  t o  340 m ) .  s t r o n g ,  c o n t i n o u s  c o n d u c t i v e  zones  a r e  immed- 
i a t e l y  a p p a r e n t .  A l l  o f  t h e s e  c o n d u c t o r s  a r e  d u e  t o  b e d s  o f  h i g h l y  
g r a p h i t i c  s h a l e ,  w i t h  n o n - c o n d u c t i v e  s i l t s t o n e ,  l i m e s t o n e ,  a n d e s i t i c  
v o l c a n i c s  and s c h i s t s  between t h e  s h a l e  b e d s .  

S e v e r a l  o f  t h e  c o n d u c t i v e  zones  a p p e a r  t o  p i n c h  o u t ,  
w h i l e  o t h e r s  a r e  d i s p l a c e d  p r o b a b l y  by n o r t h - s o u t h  f a u l t i n g  a s  
i n t e r p r e t e d  on t h e  g e o l o g i c a l  maps. 

T h e  main m i n e r a l i z a t i o n  z o n e ,  i n  which f a i r l 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  o c c u r s ,  was n o t  d e t e c t e d  by t h e  E.M.  s u r v e y ,  
s u g g e s t i n g  t h a t  t h e  m i n e r a l i z a t i o n  o b s e r v e d  must n o t  be v e r y  con-  
t i n u o u s .  

The E . M .  s u r v e y  i s  more u s e f u l  a s  a mapping t o o l  t h a n  
a s  a d i r e c t  g u i d e  t o  m i n e r a l i z a t i o n .  
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Magnet ic  Survey_ 
a )  P r o c e d u r e  

The m a g n e t i c  s u r v e y i n g  was d o n e  u s i n g  a G e o m e t r i c s  
6816 P r o t o n  P r e c e s s i o n  Magnetometer  which measu res  t o t a l  m a g n e t i c  
f i e l d  s t r e n g t h .  R e a d i n g s  were t a k e n  a l o n g  t h e  s u r v e y  l i n e s  a t  
25 m e t e r  i n t e r v a l s  and  a l o n g  t h e  b a s e  l i n e  a t  50 m e t e r  i n t e r v a l s .  
D i u r n a l  c o r r e c t i o n s  were made by i n i t i a l l y  s u r v e y i n g  t h e  c o m p l e t e  
b a s e  l i n e  i n  o r d e r  t o  e s t a b l i s h  b a s e  r e a d i n g s  e v e r y  100  meters 
and t h e n  t y i n g  e a c h  c r o s s  l i n e  i n t o  a b a s e  l i n e  s t a t i o n  a t  t h e  
s t a r t  a n d  c o m p l e t i o n  o f  each  l o o p .  T h e  t i m e  e l a p s e d  between t i e  
i n s  t o  an e s t a b l i s h e d  b a s e  r e a d i n g  never  exceeded 1 h o u r .  ( F i e l d  
n o t e s  o f  t h e  b a s e  l i n e  t i e - i n s  a r e  i n c l u d e d  i n  t h e  a p p e n d i x . )  

The c o r r e c t e d  r e a d i n g s  a r e  p r e s e n t e d  on b o t h  a con-  
t o u r  m a p  a n d  a map o f  p r o f i l e s  a l o n g  e a c h  s u r v e y e d  l i n e .  T h e  
t o t a l  m a g n e t i c  f i e l d  i n  t h e  a r e a  s u r v e y e d  i s  a b o u t  59 ,000  5 500 
gammas and t h e  r e a d i n g s  p l o t t e d  o n  t h e  c o n t o u r  map a r e  r e l a t i v e  
t o  58 ,000  gammas - a r e a d i n g  o f  58 ,900  gammas i s  p l o t t e d  a s  950  
gammas. O n  t h e  p r o f i l e s  a background v a l u e  o f  58 ,850  gammas was 
s u b t r a c t e d  from e a c h  r e a d i n g  r e s u l t i n g  i n  p o s i t i v e  ( h i g h s )  and 
n e g a t i v e  ( l o w s )  a r e a s  on e a c h  p r o f i l e  - a r e a d i n g  o f  58 ,950  gammas 
i s  p l o t t e d  a s  + 1 0 0  gammas. 

b )  R e s u l t s  
The m a g n e t i c  s u r v e y  r e s u l t s  a r e  shown o n  Maps 7 t o  1 0 .  
S e v e r a l  m a g n e t i c  h i g h s  a r e  a p p a r e n t .  A n a r r o w ,  s h a l l o w  

h igh  ( a b o u t  650-700 gammas) t r e n d s  n o r t h w e s t e r l y  a c r o s s  Lines  9s 
t o  4s n e a r  t h e  s o u t h w e s t  edge  o f  t h e  g r i d .  T h i s  m a g n e t i c  h igh  
f l a n k s  an a p p a r e n t  c o n t a c t  ( b a s e d  on E . M .  s u r v e y )  be tween c o n d u c t i v e  
g r a p h i t i c  s h a l e s  and t a l c - a n k e r i t e  s c h i s t s .  T h e  c o n t a c t  i s  l i k e l y  
a f a u l t  c o n t a c t  and t h e  m a g n e t i c  f e a t u r e  c o u l d  be due t o  u l t r a - m a f i c  
i n t r u s i o n  a l o n g  t h e  f a u l t ,  which i s  a common o c c u r r e n c e  a l o n g  t h e  
Manson and P i n c h i  f a u l t  z o n e s .  No u l t r a m a f i c  r o c k s  have  been 
o b s e r v e d  on t h e  B o l d  p r o p e r t y  however .  
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A s e c o n d  m a g n e t i c  h i g h  ( a b o u t  700 g a m m a s )  i s  a b r o a d e r  
f e a t u r e  cen te red  a t  0+75NE on L i n e s  6 5  and 7s. T h i s  h igh  l i e s  
w i t h i n  t h e  s e d i m e n t s  o v e r l y i n g  t h e  t a l c - a n k e r i t e  s c h i s t s .  No 
m a g n e t i c  r o c k s  have been found on  s u r f a c e  t h a t  m i g h t  e x p l a i n  t h e  
m a g n e t i c  h i g h .  I t  i s  p o s s i b l e  t h a t  some i n t r u s i v e  i s  p r e s e n t  
below s u r f a c e  i n  t h i s  a r e a ,  g i v i n g  r i s e  t o  t h e  b road  m a g n e t i c  
f e a t u r e ,  

S e v e r a l  a d d i t i o n a l  nar row m a g n e t i c  h i g h s  o c c u r  w i t h i n  
t h e  a n d e s i t i c  v o l c a n i c s  on L i n e s  2 S ,  l S ,  1N and 2N.  These  h i g h s  
c o u l d  r e f l e c t  t h e  p r e s e n c e  o f  m a f i c  dykes  or s i l l s  a s s o c i a t e d  w i t h  
t h e  a n d e s i t i c  f l o w s .  
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C .  C o n c l u s i o n s  and Recommendations 

T h e  g e o l o g i c a l ,  geochemica l  and g e o p h y s i c a l  s u r v e y s  
done i n  1978 can  b e  i n t e r p r e t e d  t o  s u g g e s t  t h a t  a l a r g e ,  z o n e d ,  
m u l t i - e l e m e n t  h y d r o t h e r m a l  s y s t e m ,  n o t  u n l i k e  t h e ' p o r p h y r y  
c o p p e r '  model ,  may e x i s t  on t h e  Bold p r o p e r t y .  The s u g g e s t i o n  
i s  t h a t  t h e  m i n e r a l i z a t i o n ,  a1 t e r a t i o n  and f a u l t  s t r u c t u r e s  
o b s e r v e d  a t  s u r f a c e  r e p r e s e n t  t h e  uppe r  o r  p e r i p h e r a l  l e v e l s  o f  
s u c h  a s y s t e m .  

Ev idence  t h a t  l e n d s  s u p p o r t  t o  t h i s  c o n c e p t  i n c l u d e s :  
1 )  t h e  d i s t r i b u t i o n  o f  m e t a l s  a s  s e e n  i n  o b s e r v e d  
m i n e r a l i z a t i o n  w i t h  w i d e s p r e a d  g o l d ,  s i l v e r  and g a l e n a  
v e i n s  d i s t r i b u t e d  i n  a p e r i p h e r a l  p o s i t i o n  t o  molybdenum, 
c o p p e r  and z i n c  m i n e r a l i z a t i o n .  
2 )  t h e  p r e s e n c e  o f  minor  t u n g s t e n  and t i n  w i t h i n  t h e  
m i n e r a l i z e d  s y s t e m .  
3 )  t h e  f a i r l y  w i d e s p r e a d  d i s t r i b u t i o n  o f  p y r i t e ,  
found  i n  a l l  rock  t y p e s .  
4 )  t h e  w i d e s p r e a d  d i s t r i b u t i o n  o f  l e a d  and z i n c  i n  
s o i l s  r e l a t i v e  t o  t h e  more r e s t r i c t e d  molybdenum s o i l  
anomaly .  
5 )  t h e  s u g g e s t i o n ,  f rom t h e  m a g n e t i c  s u r v e y ,  o f  i n t r u -  
s i o n s  b e n e a t h  t h e  e x p o s e d  s e d i m e n t s ,  v o l c a n i c s  and 
s c h i s t s .  
6 )  t h e  p o s s i b i l i t y  t h a t  t h e  t a l c - a n k e r i t e - s e r i c i t e  
s c h i s t s  and t h e  p r e s e n c e  o f  a n k e r i t e  i n  a l l  rock  t y p e s  
r e p r e s e n t s  h y d r o t h e r m a l  a l t e r a t i o n .  
I t  a l s o  i s  l i k e l y  t h a t  much o f  t h e  a l t e r a t i o n ,  s i l i c i -  

f i c a t i o n  and  s u l p h i d e  m i n e r a l i z a t i o n  i s  r e l a t e d  t o  t h e  Manson Creek 
f a u l t  zone  w h i c h  a p p a r e n t l y  p a s s e s  a c r o s s  t h e  p r o p e r t y ,  f o l l o w i n g  
t h e  V a l l e y  o f  B o u l d e r  Creek .  F a u l t i n g ,  o f  c o u r s e ,  i s  u s u a l l y  an 
i n t e g r a l  p a r t  o f  ' p o r p h y r y  c o p p e r '  d e p o s i t s .  
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F u t u r e  e x p l o r a t i o n  w o r k  on t h e  Bold p r o p e r t y  s h o u l d  be 
d i r e c t e d  toward  d e f i n i t i o n  o f  t h e  above  d e s c r i b e d  model and s h o u l d  
i n c l u d e  b u l l d o z e r  t r e n c h i n g  o f  geochemica l  a n o m a l i e s  and t h e  
d r i l l i n g  o f  a deep  h o l e  ( a t  l e a s t  350  m e t e r s )  t o  t e s t  f o r  a d d i t i o n a l  
e v i d e n c e  o f  an i n t r u s i v e l p o r p h y r y  s y s t e m  a t  d e p t h .  The d r i l l  h o l e  
s h o u l d  be l o c a t e d  n e a r  t h e  molybdenum and c o p p e r  m i n e r a l i z a t i o n .  
Any f u r t h e r  d r i l l i n g  would be c o n t i n g e n t  u p o n  i n t e r p r e t a t i o n  o f  

t h e  f i r s t  deeo  h o l e .  
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ITEMIZED COST STATEMENT 

L i n e c u t t i n g  ( J u n e  3 t o  1 0 )  

2 7 . 2  l i n e  k i l o m e t e r s  a t  $ 2 0 0 / l i n e  km. 
( e x c l u d e s  t r a n s p o r t a t i o n )  

G e o p h y s i c a l  S u r v e y s  ( J u l y  1 5  t o  2 0 )  
25 .2  l i n e  k i l o m e t e r s  - E l e c t r o m a g n e t i c  and  
Magnetometer  S u r v e y s  a t  $ 8 0 / l i n e  k m .  
( e x c l u d e s  t r a n s p o r t a t i o n  and  a c c o m o d a t i o n )  

$5440.  00  

201 6 . 0 0  

- Geochemica l  S u r v e y  ( June  22 t o  2 6 )  

Sampl i ng 
1 5  man-days a t  $40/man-day 6 0 0 . 0 0  

( e x c l u d e s  t r a n s p o r t a t i o n  and  a c c o m o d a t i o n )  

A n a l y s e s  
958  C u ,  P b ,  Z n ,  Ag a n a l y s e s  a t  $ 3 . 4 0 / s a m p l e  3257.20  
9 5 8  Mo a n a l y s e s  a t  $ 1 . 3 O / s a m p l e  1 2 4 5 . 4 0  
9 5 8  s a m p l e  p r e p a r a t i o n  a t  0 . 3 5 / s a m p l e  335 .30  

5 4 3 7 . 9 0  

G e o l o g i c a l  Mapping ( J u n e  2 2  t o  2 9 )  

8 man-days a t  $60/rnan-day 
( e x c l u d e s  t r a n s p o r t a t i o n  and  a c c o m o d a t i o n )  

Food and  Accomodat ion  
40 man-days a t  $30/man-day 

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

4 8 0 . 0 0  

1 2 0 0  . 00  

- 

1 1 . 4  h o u r s  h e l i c o p t e r  ( 2 0 6 8 )  a t  $ 3 3 5 / h r .  381 9 . 00  

R e p o r t  P r e p a r a t i o n  
W r i t i n g  - 1 man f o r  4 d a y s  a t  $ 1 2 5 / d a y  5 0 0 . 0 0  
D r a f t i n g  - 1 man f o r  1 2  d a y s  a t  $ 6 0 / d a y  7 2 0 . 0 0  

1 2 2 0 . 0 0  

TOTAL COST $1 9 , 6 1 2 . 9 0  



STATEMENT OF OUALIFICATIONS 

I ,  R i c h a r d  W .  Oddy, o f  V a n c o u v e r ,  B r i t i s h  Columbia ,  

a )  I o b t a i n e d  a B.Sc. d e g r e e  i n  g e o l o g y  f rom t h e  
h e r e b y  c e r t i f y  t h e  f o l l o w i n g  q u a l i f i c a t i o n s :  

U n i v e r s i t y  o f  B r i t i s h  Columbia i n  1962 and  a 
M.Sc. d e g r e e  i n  g e o l o g y  f r o m  t h e  U n i v e r s i t y  o f  
M a n i t o b a  i n  1 9 6 6 .  

b )  I h a v e  been p r a c t i s i n g  my p r o f e s s i o n  a s  a 
g e o l o g i s t  i n  Canada f o r  s i x t e e n  y e a r s .  

c )  My e x p e r i e n c e  i n c l u d e s  use o f  g e o p h y s i c a l  and  
g e o c h e m i c a l  e x p l o r a t i o n  t e c h n i q u e s  i n  a d d i t i o n  
t o  g e o l o g i c a l  e x p e r i e n c e .  

d )  I am a f e l l o w  o f  t h e  G e o l o g i c a l  A s s o c i a t i o n  o f  
Canada and  a member 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  and M e t a l l u r g y .  

W R i c h a r d  W .  Oddy 
G e o l o g i s t  
E s s o  R e s o u r c e s  Canada L i m i t e d  



STATEMENT O F  OUALIFICATIONS 

I ,  J e f f  I r i s h , o f  8 4  Waringstown Dr ive ,  S c a r b o r o u g h ,  
O n t a r i o  M1R 4H4 make t h e  f o l l o w i n g  d e c l a r a t i o n  i n  r e g a r d  t o  my 
q u a l i f i c a t i o n s  a s  a g e o p h y s i c a l  o p e r a t o r :  

a )  I h a v e  c o m p l e t e d  t h r e e  y e a r s  o f  t h e  E n g i n e e r i n g  S c i e n c e  
P r o g r a m ,  G e o p h y s i c s  O p t i o n ,  a t  t h e  U n i v e r s i t y  o f  T o r o n t o ,  
l e a d i n g  t o w a r d  t h e  d e g r e e  o f  B a c h e l o r  o f  A p p l i e d  S c i e n c e .  

b )  D u r i n g  t h e  summer months o f  1976 and  1 9 7 7 ,  I was employed 
w i t h  T e x a s g u l f  Canada L i m i t e d  a s  a g e o p h y s i c a l  o p e r a t o r  
and  c r e w  c h i e f  i n v o l v e d  i n  v a r i o u s  g r o u n d  g e o p h y s i c s  
s u r v e y s .  

c )  D u r i n g  t h e  summer o f  1 9 7 8 ,  I was employed by E s s o  M i n e r a l s  
Canada a s  a g e o p h y s i c a l  o p e r a t o r  c a r r i n g  o u t  I . P . ,  
G r a v i t y ,  M a g n e t i c s  and  E l e c t r o m a g n e t i c s  s u r v e y s  i n  
v a r i o u s  p a r t s  o f  Canada i n c l u d i n g  B r i t i s h  Columbia .  



L I S T  O F  R E F E R E N C E S  

I 

c 

Asses. R e p o r t  1 6 5 9 ,  G e o l o g i c a l  and Geochemical  Repor t  on t h e  ASP 
M i n e r a l  C l a i m s ,  by W . G .  S t e v e n s o n  ( 1 9 6 8 )  

A s s e s .  R e p o r t  3 8 6 4 ,  Geochemical  R e p o r t  on t h e  R e y n o l d s ,  S p a n e r ,  
S t r o h ,  L e s l i e ,  W r i g h t ,  Doyle  and  . P a t t e n d e n  
C l a i m s ,  Omineca M . D .  by R .  Wolfe  ( 1 9 7 2 )  

Asses. R e p o r t  4611 , R e p o r t  on 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 ,  Manson 
Creek  P r o j e c t ,  by J.M. Haynes a n d  J .  K l e i n  ( 1 9 7 3 )  

G . E . M .  1972  ( p .  4 5 0 )  a n d  1 9 7 3  ( p -  3 6 7 )  

G.S.C. Memior 2 5 2 ,  F o r t  S t .  James Map A r e a ,  B . C .  by J.A. A r m s t r o n g ,  
( 1  9 6 5 )  

G.S.C. P a p e r  4 5 - 9 ,  Manson Creek Map A r e a ,  B . C .  by J.A. A r m s t r o n g  
and  J . B .  T h u r b e r  ( 1 9 4 5 )  I 

P r i v a t e  R e p o r t ,  G e o l o g i c a l ,  Geochemical  and G e o p h y s i c a l  R e p o r t  on 
t h e  B o u l d e r  Creek  P r o s p e c t ,  by J.H. Montgomery ( 1 9 7 3 )  






































