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

The f o l l o w i n g  d e s c r i b e s  t h e  r e s u l t s  o f  work conducted d u r i n g  1973 
on t h e  PINS 1-40  mine ra l  claims l o c a t e d  approximate ly  2-1 /2  m i l e s  
southwes t  o f  t h e  Snippaker  Creek a i r s t r i p  and 55 a i r -miles  no r th -  
no r thwes t  o f  S t e w a r t .  The claims are  owned by Cobre E x p l o r a t i o n  Ltd .  
and t h e  work w a s  conducted by Kin-Ex S e r v i c e s  L t d .  and N i e l s e n  
Geophysics Ltd.  between August 30 and September 6 ,  1973. 

The 4 0  con t iguous  f u l l - s i z e  mine ra l  c la ims w e r e  s t a k e d  on 
October  7 ,  1971. The s t a k i n g  fo l lowed d i s c o v e r y  o f  low-grade d i s -  
semina ted  copper  m i n e r a l i z a t i o n  on t h e  c e n t r a l  r i d g e  and d i s c o v e r y  o f  
copper -bear ing  f l o a t  i n  a g u l l y  d r a i n i n g  t h e  n o r t h  s ide  of  t h e  r i d g e .  
Geologic  mapping, e s t a b l i s h m e n t  of  a p i c k e t - l i n e  g r i d ,  and geochemical  
sampling were conducted d u r i n g  1 9 7 2 .  
geochemical sampling w e r e  completed d u r i n g  1973 and, i n  a d d i t i o n ,  
e l e c t r o m a g n e t i c  and magnet ic  su rveys  w e r e  conducted i n  t h e  b a s e  metal 
anomalous p o r t i o n s  of  t h e  g r i d .  

F u r t h e r  g e o l o g i c  mapping and 

LOCATION AND ACCESS 

The PINS 1 -40  m i n e r a l  c l a i m  group s t r a d d l e s  a f l a t - t o p p e d  r i d g e  
which l i es  between two f o r k s  of Snippaker  Creek,  a t r i b u t a r y  of t h e  
I s k u t  River .  Work t o  d a t e  has  been conducted a lmos t  e n t i r e l y  on t h e  
r i d g e  t o p  and ,  a l though  t h e  r e g i o n  i s  one  o f  g e n e r a l l y  rugged r e l i e f ,  
t h e  surveyed  area i s  c h a r a c t e r i z e d  by moderate ,  r o l l i n g  topography.  
A g l a c i e r  l i e s  i n  t h e  v a l l e y  s o u t h e a s t  o f  t h e  r i d g e  and a v a l l e y  
g l a c i e r  ends midway a l o n g  t h e  c l a i m  group t o  t h e  no r thwes t .  S lopes  
r i se  p r e c i p i t o u s l y  from t h e  v a l l e y  on t h e  no r thwes t  and less  s t e e p l y  
from t h e  v a l l e y  on t h e  s o u t h e a s t .  E l e v a t i o n s  on t h e  g r i d  vary  from 
approximate ly  4 1 0 0  f e e t  ASL i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  g r i d  t o  
4 3 0 0  f e e t  on t h e  east  end (Line  4 4 E )  and t o  4 5 0 0  f e e t  a t  t h e  w e s t  end 
(L ine  26W). 

Rock exposures  are  good on t h e  s t e e p  s l o p e s  b u t  are on ly  f a i r  t o  
poor on t h e  c e n t r a l  r i d g e  t o p .  
b u t  i s  g e n e r a l l y  s p a r s e  and s t u n t e d  a t  h i g h e r  e l e v a t i o n s .  

T i m b e r  i s  abundant  on t h e  lower s l o p e s  

A c c e s s  t o  t h e  claims w a s  by a c h a r t e r e d  O t t e r  a i r c r a f t  from 
Terrace, B. C.  t o  t h e  Snippaker  Creek a i r s t r i p  and t h e n  by h e l i c o p t e r  
t h e  remain ing  2-1/2 m i l e s .  

(1 :250 ,000) ;  however, one i n c h  e q u a l s  one-ha l f  m i l e  a i r  photo  coverage  
i s  a v a i l a b l e  from t h e  P r o v i n c i a l  Government. L a t i t u d e  and l o n g i t u d e  
of t h e  claim group a re  56O33'N and 13Oo45'W, r e s p e c t i v e l y .  

The on ly  topograph ic  coverage  of t h e  area i s  on NTS s h e e t  1 0 4 B  

* 
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CLAIMS 

The PINS group c o n s i s t s  of  4 0  con t igous  mine ra l  c l a i m s  owned by 
Cobre E x p l o r a t i o n  Ltd .  The claims w e r e  s t a k e d  on October 7 ,  1 9 7 1  and 
w e r e  recorded  on October 15 ,  1 9 7 1 .  A d d i t i o n a l  p e r t i n e n t  d a t a  are  as 
fo l lows :  

C l a i m  Name Record Number Anniversary 

PINS 1-40  57488-57527 October  1 5  

Layout of t h e  claims i n  r e l a t i o n  to t h e  g r i d  i s  shown on F i g u r e  3. 

MAPPING AND SAMPLING G R I D  

During t h e  1 9 7 2  work programme, a p i c k e t - l i n e  g r i d  was e s t a b l i s h e d  
on t h e  r i d g e  t o p  t o  p rov ide  c o n t r o l  for geo log ic  mapping and t h e  geo- 
chemical  survey .  The b a s e l i n e  i s  7600  f e e t  l ong  and i s  o r i e n t e d  S40W- 
N40E n e a r  t h e  edge of t h e  c l i f f s  which border t h e  nor thwes t  s ide of  t h e  

i n t e r v a l s  roughly from t h e  c l i f f s  on t h e  nor thwes t  s i d e  o f  t h e  r i d g e  t o  
e i t h e r  t h e  c l i f f s  on t h e  southwes t  s i d e ,  where  p r e s e n t ,  o r  t o  t h e  major 
b reak - in - s lope  above t h e  v a l l e y  where c l i f f s  were n o t  p r e s e n t .  In  t h e  
p o r t i o n  o f  t h e  g r i d  between 2 0 E  and 5 0 E ,  i n t e r m e d i a t e  c r o s s  l i n e s  were 
run and sampled a t  200-foot  i n t e r v a l s .  A t o t a l  o f  30,800 f e e t  of l i n e  
w a s  e s t a b l i s h e d  i n  1 9 7 2 .  

w r i d g e .  Cross l i n e s  w e r e  extended no r r , a l  t o  t h e  b a s e l i n e  a t  800-foot 

During 1973, cross l i n e s  were e s t a b l i s h e d  a t  400-foot i n t e r v a l s  i n  
t h e  p o r t i o n  o f  t h e  g r i d  between O+OO and 28W. 100-foot  s t a t i o n  s p a c i n g  
w a s  e s t a b l i s h e d  on a l l  l i n e s  from L O + O O  t o  t h e  southwes t  end of t h e  
g r i d  and from L28E t o  L 4 4 E  on t h e  e a s t e r n  p o r t i o n  of t h e  g r i d .  A t o t a l  
o f  7200  f e e t  o f  new grid w a s  e s t a b l i s h e d  d u r i n g  1973. 

GEOLOGY 

P r e l i m i n a r y  g e o l o g i c  mapping of rock  o u t c r o p s  w i t h i n  t h e  a r e a  of 
t h e  PINS group g r i d  w a s  completed a t  t h e  scale  of 1 inch  e q u a l s  2 0 0  f e e t  
d u r i n g  1 9 7 2 .  Five rock  u n i t s  were recogn ized ;  t h r e e  of v o l c a n i c  o r i g i n  
and two of  a p p a r e n t  i n t r u s i v e  o r i g i n .  When it became a p p a r e n t  d u r i n g  
t h e  1 9 7 3  work t h a t  s e v e r a l  e l e c t r o m a g n e t i c  conductors  were p r e s e n t  i n  
t h e  n o r t h e a s t  p o r t i o n  o f  t h e  g r i d ,  re-mapping and r e - e v a l u a t i o n  of 
exposures  i n  t h a t  area were under taken .  w 
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The rock  u n i t s  r ecogn ized  d u r i n g  t h e  1 9 7 2  mapping were 1) r h y o l i t e  
o r  l a t i t e ,  2 )  a n d e s i t e ,  3 )  c h l o r i t e - e p i d o t e - p y r i t e  r o c k ,  4 )  d i o r i t e  
porphyry ,  and 5)  a n d e s i t e  porphyry.  Two a d d i t i o n a l  u n i t s ,  b o t h  o f  
a p p a r e n t  sed imentary  o r i g i n ,  were recogn ized  d u r i n g  t h e  1973 mapping 
which are  6 )  a t u f f a c e o u s  u n i t  o f  a p p a r e n t  a n d e s i t i c  compos i t ion ,  and 
7 )  an a r g i l l i t e  u n i t .  General  c h l o r i t e - e p i d o t e - p y r i t e  a l t e r a t i o n  of 
r o c k s  i n  t h i s  p o r t i o n  o f  t h e  g r i d  and t h e  r e s u l t a n t  b l e a c h i n g  and 
development  o f  secondary  c l a y s  due t o  t h e  o x i d a t i o n  of  p y r i t e  t e n d s  t o  
mask t h e  p r e s e n c e  o f  t h e  newly r e c o g n i z e d  u n i t s ,  making t h e  s e p a r a t i o n  
o f  t h e  rock  u n i t s  i n  t h e  f i e l d  r a t h e r  d i f f i c u l t .  

R e s u l t s  of t h e  1 9 7 2  and 1973 mapping a re  shown on P la t e  I.  The 
1973 mapping, which c o v e r s  t h e  area between L28E and L 4 4 E ,  h a s  been 
c o l o u r e d  on P l a t e  I and t h e  1 9 7 2  mapping h a s  been l e f t  uncoloured.  The 
i n t r u s i v e  u n i t s  ( d i o r i t e  porphyry and a n d e s i t e  porphyry)  w e r e  n o t  found 
i n  t h e  e a s t e r n  p o r t i o n  of t h e  g r i d  and have  been d e s c r i b e d  i n  t h e  1 9 7 2  
a s ses smen t  r e p o r t .  The v o l c a n i c  and sed imen ta ry  u n i t s  are d e s c r i b e d  
be  low. 

P.r c: i 11 i t e  

The a r g i l l i t e  u n i t  i s  g e n e r a l l y  d a r k  g r a y ,  s o f t ,  and v e r y  f i n e  
g r a i n e d .  Where a l t e r e d ,  t h e  a r g i l l i t e  i s  o f t e n  b locky  i n  o u t c r o p  
a l though  l o c a l l y  it i s  p l a t y  t o  s l a t y  i n  appearance .  B i o t i t e  and 
c h l o r i t e  are  u s u a l l y  prominent  c o n s t i t u e n t s  of t h e  rock .  Exposures  o f  
t h i s  u n i t  are  u s u a l l y  w e l l  f r a c t u r e d  and c o n t a i n  moderate  t o  abundant  
p y r i t e  and l i m o n i t e  i n  ve ry  f i n e  g r a i n e d  d i s s e m i n a t i o n s ,  v e i n l e t s ,  and 
E S  c o a t i n g s  on r a t h e r  open f r a c t u r e s .  Where wea the red ,  t h e  a r g i l l i t e  
i s  b l eached  t o  a l i g h t  g r a y  c o l o u r  and c o n t a i n s  abundant  c l a y .  Loca l  
b l a c k  s t r e a k s  s u g g e s t i v e  of g r a p h i t i c  material are  p r e s e n t  b u t  o n l y  i n  
one i n s t a n c e  w a s  t h i s  mater ia l  found t o  be  c o n d u c t i v e  when t e s t e d  i n  
t h e  f i e l d  w i t h  an ohmmeter. 

U 

A n d e s i t i c  Tuff 

The t u f f  u n i t  i s  s i m i l a r  i n  appearance  t o  the u n i t  mapped as 
a n d e s i t e  b u t  on  close examina t ion  t h e  rock  i s  seen  t o  be composed o f  
f ragments  of amphibole ,  pyroxene,  and f e l d s p a r .  L o c a l l y  rock  f ragments  
which a p p e a r  t o  b e  of a n d e s i t i c  composi t ion  are p r e s e n t .  
u n i t  c o n t a i n s  o n l y  v e r y  minor p y r i t e  and i s  g e n e r a l l y  unmine ra l i zed .  
A l t e r a t i o n  c o n s i s t s  of weak development of c h l o r i t e .  

R h y o l i t e  o r  L a t i t e  

T h i s  rock  

The r h y o l i t e  u n i t  u s u a l l y  a p p e a r s  t o  c o n s i s t  o f  f lows  b u t  l o c a l l y  
may be  p r e s e n t  as s i l l s .  Exposures  i n  t h e  eas te rn  p o r t i o n  of t h e  g r i d  
are  s t r o n g l y  fractured and c o n t a i n  moderate  t o  abundant  p y r i t e  i n  d i s -  
s e m i n a t i o n s  and v e i n l e t s .  The exposures  are g e n e r a l l y  l i m o n i t e  s t a i n e d  

w 
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and rock  f a b r i c  i s  d i f f i c u l t  t o  examine b u t  f a b r i c  t h a t  can be s e e n  i n  
s e v e r a l  o u t c r o p s  s u g g e s t s  t h a t  some o f  t h e  r h y o l i t e  may b e  i n  f a c t  a 
l i t h i c  t u f f .  
a p p a r e n t .  
v e i n l e t s ;  some of t h e  s u l f i d e  v e i n l e t s  c o n t a i n  q u a r t z .  

Andes i t e  

The rock  is  h a r d  and f r e s h  f e l d s p a r  f a c e s  are  o f t e n  
A l t e r a t i o n  c o n s i s t s  of s e r i c i t e  development a l o n g  p y r i t e  

The u n i t  mapped as a n d e s i t e  i s  g e n e r a l l y  d a r k  g r e e n i s h  g r a y ,  f i n e  
g r a i n e d ,  and r a n g e s  from p l a t y  t o  massive i n  o u t c r o p .  
are p r e s e n t  l o c a l l y  and ve ry  f i n e  g r a i n e d  bands have been observed  
which may o r i g i n a l l y  have been t u f f a c e o u s .  
t o  t h e  t u f f  described above is  unknown. 

Fragmental  u n i t s  

The r e l a t i o n  of  t h e  a n d e s i t e  

Rocks o f  t h i s  u n i t  u s u a l l y  e x h i b i t  weak a l t e r a t i o n  t o  c h l o r i t e  and 
i n  s e v e r a l  areas w i t h i n  t h e  g r i d  are more i n t e n s e l y  a l t e r ed  t o  c h l o r i t e ,  
e p i d o t e ,  and p y r i t e .  
p r e s e n t  i n  t h e  areas of s t r o n g e r  a l t e r a t i o n .  
mapped d u r i n g  1 9 7 3  are on ly  weakly a l tered.  

Carbona te -ep ido te -pyr i t e  v e i n l e t s  are  u s u a l l y  
Most o f  t h e  exposures  

C h l o r i t e - E p i d o t e - P y r i t e  Rock 

T h i s  u n i t  w a s  mapped as c h l o r i t e - e p i d o t e - p y r i t e  rock a f t e r  i t s  main 
V m i n e r a l  c o n s t i t u e n t s  as t h e  a l t e r a t i o n  t o  t h o s e  m i n e r a l s  i s  so  i n t e n s e  

t h a t  it i s  i m p o s s i b l e  t o  megascopica l ly  de t e rmine  o r i g i n a l  composi t ion  
of t h e  rock .  I n  most exposures ,  c h l o r i t e ,  e p i d o t e ,  and p y r i t e  make up 
70  t o  9 0 %  o f  t h e  rock  even though r e l a t i v e  p e r c e n t a g e s  o f  t h e  t h r e e  
m i n e r a l s  vary  somewhat. 

Rocks o f  t h i s  u n i t  a re  g e n e r a l l y  a p p l e  g r e e n  t o  dark g reen  i n  
c o l o u r  and are  medium f i n e  t o  ve ry  f i n e  g r a i n e d .  
abundant  and l o c a l l y  i s  massive;  p y r i t e  c o n t e n t  probably  ave rages  
between 1 0  and 2 0 %  by volume and r anges  from 5 t o  80% on t h e  PINS group. 
Much of t h e  p y r i t e  i s  d i s t i n c t l y  c r y s t a l l i n e .  
t h e  u n i t  w e r e  mapped i n  t h e  p o r t i o n  of  t h e  g r i d  between L28E and L 4 4 E  
a l though  i t  i s  q u i t e  e x t e n s i v e l y  exposed i n  t h e  wes te rn  p o r t i o n s  of t h e  
g r i d .  

P y r i t e  i s  o f t e n  ve ry  

Only t w o  exposures  o f  

Fragmental  t e x t u r e  v e r y  s i m i l a r  t o  t h a t  i n  some of  t h e  rocks mapped 
as a n d e s i t e  and a n d e s i t i c  t u f f  i s  p r e s e n t  l o c a l l y  s u g g e s t i n g  t h a t  t h e  
c h l o r i t e - e p i d o t e - p y r i t e  u n i t  may r e p r e s e n t ,  a t  l ea s t  i n  p a r t ,  i n t e n s e l y  
a l te red  p o r t i o n s  o f  these u n i t s .  

General  

Mapping w i t h i n  t h e  area of t h e  PINS group g r i d  h a s  n o t  been of 
s u f f i c i e n t  d e t a i l  t o  o u t l i n e  a s t r a t i g r a p h i c  s u c c e s s i o n  o r  t o  d e f i n i t e l y  
c o r r e l a t e  similar u n i t s  from one p o r t i o n  of t h e  g r i d  t o  a n o t h e r .  
g e o l o g i c  s u c c e s s i o n  shown on t h e  l egend  on P l a t e  I i s  t e n t a t i v e  a t  best. 

The 
'r 
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Most o f  t h e  q u a r t z  v e i n s  and v e i n l e t s  observed  c o n t a i n  c h l o r i t e  

Q u a r t z  v e i n s  and v e i n l e t s  are most abundant w e s t  o f  
and p y r i t e ;  a f e w  a l s o  c o n t a i n  s m a l l  amounts o f  c h a l a o p y r i t e ,  g a l e n a ,  
and spha ler i te .  
L12E b u t  g e n e r a l  s i l i c i f i c a t i o n  i s  most abundant  i n  t h e  e a s t e r n  p o r t i o n  
of t h e  g r i d  east  o f  L28E. 

An a r e a  of copper  m i n e r a l i z a t i o n  w a s  no ted  i n  1971 which cou ld  n o t  
be mapped d u r i n g  1972 and 1973 due t o  snow cover  which p e r s i s t e d  
throughout  t h e  summer of bo th  y e a r s .  
a t  approximate ly  28+50W/lN on t h e  c u r r e n t  g r i d ,  
p y r i t e ,  malachi te ,  and l i m o n i t e  o c c u r r i n g  as f i n e  d i s semina ted  s p e c k s ,  
c o a r s e r  b l e b s ,  and v e i n l e t s  i n  a n d e s i t e  a l t e r e d  t o  c l a y ,  se r ic i te ,  and 
c h l o r i t e .  
l ong ,  t r e n d e d  s o u t h e r l y  and was surrounded a t  t h e  t i m e  by snow. 

T h i s  showing, which  i s  l o c a t e d  
c o n s i s t e d  of cha lco-  

The  exposure,  which w a s  about  1 5  feet  wide and 5 0  t o  75 fee t  

Copper-bearing f l o a t  was a l s o  no ted  d u r i n g  t h e  1971 examinat ion i n  
the lower p o r t i o n s  of t h e  s t e e p  g u l l y  heading  i n  t h e  n o r t h e a s t e r n  
p o r t i o n  of  t h e  g r i d  between 4 0 E  and 48E. 
h o r n f e l s e d  a n d e s i t e  o r  a n d e s i t i c  t u f f  s t r o n g l y  a l t e r e d  t o  c h l o r i t e  
which con ta ined  d i s semina ted  p y r i t e ,  some c h a l c o p y r i t e  and an a b u n d a n t  
mix ture  of m a l a c h i t e  and l i m o n i t e .  T h i s  material  w a s  n o t  found i n  p l a c e  
i n  1 9 7 1  no r  w a s  any s imilar  material found n e a r  t h e  head of t h e  g u l l y  i n  
1972 o r  1973. 
somewhere i n  t h e  middle r eaches  of t h e  g u l l y  which has  n o t  been p ros -  
pec ted  t o  d a t e .  

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

Consequent ly ,  i t  i s  assumed t h a t  t h e  f l o a t  o r i g i n a t e s  

'1y 

N o  b a s e  m e t a l  m i n e r a l i z a t i o n  has  been found i n  t h e  e a s t e r n  p o r t i o n  
of t h e  g r i d  re-mapped d u r i n g  1973 o t h e r  than  a few i s o l a t e d  specks  of  
ga l ena  and s p h a l e r i t e .  
t h e  p re sence  of s t r o n g  e l e c t r o m a g n e t i c  conductors  does s u g g e s t ,  however, 
t h a t  p o t e n t i a l  fo r  volcanogenic  massive s u l f i d e  d e p o s i t s  may be p r e s e n t  
under  overburden cover  i n  t h i s  p o r t i o n  of t h e  g r i d .  
p y r i t e  i n  d i s s e m i n a t i o n s  i s  e x t e n s i v e l y  p r e s e n t  i n  t h i s  and o t h e r  
p o r t i o n s  of t h e  g r i d  b u t  t h e  c o n c e n t r a t i o n  of p y r i t e  i n  t h i s  p o r t i o n  of 
t h e  g r i d  does n o t  account  f o r  t h e  p re sence  o f  t h e  EM conductors  and t h e  
p y r i t e  may be i n  p a r t  a f r i n g e  e f f e c t  b o r d e r i n g  c o n c e n t r a t i o n s  of b a s e  
metals. 

The l o c a l  geochemical r e sponse  coupled  wi th  

A s  no ted  ea r l i e r ,  

GEOCHEMICAL SURVEY 

A s  shown on P l a t e  I ,  rock  exposures  on t h e  r i d g e  t o p  amount t o  less  
than  1 0 %  of  t h e  a r e a  and consequent ly  a geochemical su rvey  was undertaken 
d u r i n g  1972 t o  b e t t e r  e v a l u a t e  t h e  e x t e n t  and d i s t r i b u t i o n  o f  base  me ta l  
v a l u e s  w i t h i n  t h e  area mapped. 

During t h e  1972 sampling,  1 4 6  s o i l  and 27 rock c h i p  samples were 
c o l l e c t e d ;  o f  t h e s e ,  1 1 0  s o i l  and a l l  27 rock  c h i p  samples were ana lyzed .  
During 1 9 7 3 ,  1 4  s o i l  samples were re- taken  from l i n e s  L22E, L 2 4 E ,  and 
L26E ( n o t  ana lyzed  d u r i n g  1 9 7 2 ) ;  6 rock c h i p  samples were t aken  from t h e  

w 
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Mapping d u r i n g  1 9 7 2  i n d i c a t e s  t h a t  rocks  i n  t h e  c e n t r a l  and 
w e s t e r n  p o r t i o n s  o f  t h e  g r i d  c o n s i s t  l a r g e l y  of  c h l o r i t e - e p i d o t e - p y r i t e  
rock and lesser a n d e s i t e .  Some r h y o l i t e  i s  p r e s e n t  southwes t  o f  L20W 
and z11 rocks  are  i n t r u d e d  by d i o r i t e  porphyry and a n d e s i t e  porphyry 
d i k e s .  R h y o l i t e ,  however, i s  i n c r e a s i n g l y  abundant n o r t h e a s t  o f  L 1 2 E  
and n o r t h e a s t  o f  L20E i s  t h e  most abundant  v o l c a n i c  u n i t .  A r g i l l i t e  
and a n d e s i t i c  t u f f  are  p r e s e n t  n o r t h e a s t  of L36E and a r e  t h e  dominant 
rock u n i t s  i n  t h e  extreme e a s t e r n  p o r t i o n  of  t h e  g r i d .  Two n o r t h e a s t -  
t r e n d h g  f a u l t s  are  t e n t a t i v e l y  shown on P l a t e  I between L36E and L 4 4 E .  
Presence of  t h e  f a u l t s  i s  i n f e r r e d  from s t r o n g  l i n e a r  t opograph ic  t r e n d s  
and one exposure of f a u l t  b r e c c i a .  

Napping d u r i n g  1 9 7 2  coupled w i t h  h e l i c o p t e r  t r a v e r s e s  a long  t h e  
c l i f f s  on t h e  no r thwes t  s l o p e s  of t h e  r i d g e  sugges t ed  t h a t  t h e  v o l c a n i c  
series c o n s i s t s  of  a t h i c k  sequence o f  a n d e s i t i c  r o c k s ,  l a r g e l y  f l o w s ,  
which n e a r  t h e  t o p  o f  t h e  r i d g e  are  i n t e r c a l a t e d  wi th  f lows of r h y o l i t i c  
composi t ion.  The d i s t r i b u t i o n  of rocks  mapped d u r i n g  1973 i n  t h e  n o r t h -  
e a s t e r n  p o r t i o n  of  t h e  g r i d  t ends  t o  conf i rm t h e  1 9 7 2  impress ion  and ,  
i n  a d d i t i o n ,  s u g g e s t s  t h a t  a s h i f t  i n  d e p o s i t i o n  from predominate ly  
v o l c a n i c  t o  predominate ly  s e d h e n t a r y  i s  p r e s e n t  i n  t h i s  p o r t i o n  o f  t h e  
g r i d .  The t e n t a t i v e  n o r t h e a s t - t r e n d i n g  f a u l t s  shown on P l a t e  I between 
L36E and L44E, i f  a c t u a l l y  p r e s e n t ,  may confuse  t h e  p i c t u r e  somewhat b u t  
t h e  g e n e r a l  impress ion  g iven  by t h e  rock d i s t r i b u t i o n  i s  t h a t  t h e  a r e a  
n o r t h e a s t  o f  L28E r e p r e s e n t s  t h e  t o p  of a v o l c a n i c  p i l e .  The v o l c a n i c  
p i l e  i s  i n t r u d e d  l o c a l l y  by sma l l  s t o c k s  and numerous d i k e s  o f  i n t e r -  
mediate composi t ion and, i n  g e n e r a l ,  t h e  g e o l o g i c  environment e x h i b i t s  
c h a r a c t e r i s t i c s  s u g g e s t i v e  of one on which volcanogenic  massive s u l f i d e  
d e p o s i t s  may be p r e s e n t .  

W 

MINERALIZATION AND ALTERATION 1 

Hydrothermal a l t e r a t i o n  c h a r a c t e r i s t i c s  o f  each rock  u n i t  were 
b r i e f l y  d e s c r i b e d  i n  t h e  p reced ing  s e c t i o n  of t h e  r e p o r t .  Notes w e r e  
k e p t  d u r i n g  t h e  1 9 7 2  and 1973 mapping on t h e  abundance o f  secondary 
c h l o r i t e ,  e p i d o t e ,  s i l i c a ,  p y r i t e ,  c a r b o n a t e ,  and b a s e  m e t a l  s u l f i d e s .  
A s  t h e  1 9 7 2  mapping p r o g r e s s e d  and t h e  c h l o r i t e - e p i d o t e - p y r i t e  rock  
u n i t  became e v i d e n t ,  t h i s  u n i t  w a s  mapped s e p a r a t e l y .  

P l a t e  I shows t h e  abundance o f  p y r i t e  i n  each of  t h e  v a r i o u s  rock  
u n i t s  and t h e  p re sence  of  s i l i c i f i c a t i o n  and q u a r t z  v e i n s  and v e i n l e t s  
are  shown by symbols. KO a t t e m p t  has  been made t o  d i r e c t l y  show t h e  
r e l a t i v e  abundances of c h l o r i t e ,  e p i d o t e ,  o r  c a r b o n a t e ,  b u t  i n  a g e n e r a l  
way, t h e  abundance o f  a l l  t h r e e  i s  d i r e c t l y  r e l a t e d  t o  t h e  abundance of 
p y r i t e .  C h l o r i t e ,  e p i d o t e ,  and t o  some e x t e n t ,  ca rbona te  are s t r o n g e s t  
where p y r i t i z a t i o n  i s  s t r o n g e s t  e x c e p t  i n  a r e a s  of d i o r i t e  porphyry 
where e p i d o t e  i s  ra re  b u t  c h l o r i t e  and se r ic i te  are  p r e s e n t  and o f t e n  
abundant.  

'cv 
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e a s t e r n  p o r t i o n  o f  t h e  g r i d ,  and 5 la rge  samples  w e r e  t a k e n  from q u a r t z  
v e i n  exposures  i n  t h e  wes te rn  p o r t i o n  o f  t h e  g r i d .  A l l  s o i l  and r o c k  
c h i p  sam2les t a k e n  and 2 3  s o i l  samples  t a k e n  d u r i n g  1 9 7 2  ( n o t  p r e v i o u s l y  
ana lyzed)  w e r e  ana lyzed  f o r  l e a d  and z i n c  c o n t e n t .  The f i v e  l a r g e  
samples were as sayed  f o r  g o l d  and s i l v e r  c o n t e n t .  

The s o i l  samples  w e r e  t a k e n  from t h e  ''E" s o i l  h o r i z o n  a t  d e p t h s  
r a n g i n g  from 9 t o  1 4  i n c h e s .  I n  t h e  area o f  t h e  s u r v e y ,  t h e  humic zone 
r anges  from 0 t o  4 i n c h e s  and t h e  l e a c h e d  "A" h o r i z o n  r anges  from 0 t o  
as much as 6 i n c h e s .  I n  much o f  t h e  s u r v e y  area,  a l a y e r  o f  b l a c k  
v o l c a n i c  a s h  i s  p r e s e n t  j u s t  below t h e  humic zone which i s  as much as 
3 i n c h e s  t h i c k .  The a sh  l a y e r  i s  p robab ly  r e l a t e d  t o  r e c e n t  v o l c a n i c  
e r u p t i o n s  i n  an area 8 t o  1 0  m i l e s  t o  t h e  sou thwes t  of t h e  c l a i m  group.  

The 'IB" s o i l  zone g e n e r a l l y  c o n s i s t s  of brown sandy loam b u t  t h e  
c o l o u r  o f  t h e  sampled mater ia l  varies from t a n  th rough  brown t o  r e d  and 
l o c a l l y  t h e  ma te r i a l  i s  s i l t y  o r  c l a y e y  r a t h e r  t h a n  sandy.  Much o f  t h e  
sandy mater ia l  c o n t a i n s  o n l y  a small p r o p o r t i o n  o f  f i n e s .  Where t h e  
s o i l  i s  q u i t e  g r a v e l l y  w i t h  l i t t l e  f i n e  m a t e r i a l ,  no samples  w e r e  t a k e n .  
T h e  ave rage  d e p t h  o f  sampl ing  w a s  about  1 1 - 1 2  i n c h e s .  

The s o i l  samples  w e r e  t a k e n  i n  k r a f t  p a p e r  bags  and t h e  g r i d  
l o c a t i o n  w a s  marked on t h e  e x t e r i o r  o f  t h e  bag.  I n  areas where rock  

w exposures  are  p r e s e n t ,  rock  c h i p  samples  were t a k e n  t o  supplement  t h e  
soil samples .  These c o n s i s t e d  o f  5 t o  1 0  rock  c h i p s  c o l l e c t e d  from a 
r a d i u s  of 1 0  t o  1 5  f ee t .  The a v e r a g e  we igh t  o f  t h e  rock  c h i p  samples  w a s  
1 / 2  t o  3 /4  l b .  and t h e  c h i p s  w e r e  s tored i n  k r a f t  bags  and marked i n  a 
s i m i l a r  manner t o  t h a t  o f  t h e  s o i l  samples .  

D e s c r i p t i v e  no tes  r e c o r d i n g  sample d e p t h ,  t h i c k n e s s  o f  t h e  humic 
zone,  ''A" h o r i z o n  and I'B" h o r i z o n  and t h e  c h a r a c t e r i s t i c s  of t h e  I'B" 

h o r i z o n  w e r e  k e p t  f o r  each s o i l  sample.  S i m i l a r  n o t e s  w e r e  k e p t  f o r  
each rock  c h i p  sample.  

The samples  were t aken  t o  C r e s t  L a b o r a t o r i e s  ( B . C . )  L t d .  i n  
Vancouver and each w a s  ana lyzed  for  l e a d  and z i n c .  Due t o  c e r t a i n  
d i s c r e p a n c i e s  w i t h  1 9 7 2  r e s u l t s ,  d u p l i c a t e  a n a l y s e s  were made by Chemex 
Labs Ltd .  i n  North Vancouver. Good co r re spondence  between a n a l y s t s  w a s  
ach ieved .  Each s o i l  sample w a s  s c r e e n e d  t o  -80 mesh and d i g e s t e d  w i t h  
a mix tu re  of n i t r i c  and p e r c h l o r i c  acids.  Metal c o n t e n t s  w e r e  
de te rmined  w i t h  a Tec t ron  AA5 a tomic  a b s o r p t i o n  spec t ropho tomete r .  The 
rock  c h i p  samples  were p u l v e r i z e d  t o  - 1 0 0  mesh and were s i m i l a r l y  d i g e s t e d  
by a tomic  a b s o r p t i o n .  

R e s u l t s  o f  t h e  su rvey  are shown on P la te  I1 (Lead) and P l a t e  I11 
( Z i n c ) .  Histograms w e r e  updated  and t h r e s h o l d  anomalous,  anomalous,  and 
s t r o n g l y  anomalous l e v e l s  were re -de termined  f o r  each metal .  Contours  
o f  anomalous metal c o n t e n t  a re  a l s o  shown o n p l a t e s  I1 and 111. 
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Discuss  i o n  o f R e  s u l  ts  

Although l i n e  spac ing  w a s  very  w i d e  ( 8 0 0  f e e t ) ,  t h e  1 9 7 2  geochemical 
survey r e s u l t s  t e n t a t i v e l y  i n d i c a t e d  t h e  p re sence  of t h r e e  metal-anomalous 
zones.  One l a r g e  zone w i t h  c o i n c i d e n t  anomalous coppe r ,  l e a d  and z i n c  
v a l u e s  is  p r e s e n t  i n  t h e  wes tern  p o r t i o n  of  t h e  g r i d  roughly  c e n t r e d  a t  
L24W/Baseline. A second zone c o n t a i n i n g  somewhat weaker me ta l  v a l u e s  
was i n d i c a t e d  i n  t h e  c e n t r a l  p o r t i o n  of t h e  g r i d  roughly  c e n t r e d  a t  
L4E/8S. A t h i r d  zone w i t h  anomalous l e a d  c o n t e n t  w a s  i n d i c a t e d  between 
L36E/4S and L40E/8S which i s  f l a n k e d  on t h e  s o u t h  by anomalous z i n c  
v a l u e s .  

Geologic i n d i c a t i o n s  of t h e  p re sence  of  a massive s u l f i d e - t y p e  
environment coupled  w i t h  t h e  l a r g e  amount of overburden on t h e  r i d g e  t o p  
l e d  t o  t h e  d e c i s i o n  t o  f u r t h e r  i n v e s t i g a t e  t h e  geochemical ly  anornalous 
a r e a s  w i t h  magnet ic  and e l e c t r o m a g n e t i c  su rveys .  Geochemical fol low-up 
w a s  p lanned i f  EM conductors  w e r e  found. 

A s  descr ibed by P. P. N ie l sen  i n  t h e  accompanying r e p o r t  ( G e o p h y s i c a l  
Report  on Ground E lec t romagne t i c  and Magnetometer Surveys)  , i n i t i a l  
r e s u l t s  o f  t h e  su rveys  r e v e a l e d  only  weak conduc to r s  i n  t h e  southwes tern  
p o r t i o n  o f  t h e  g r i d  and t h e  l i k e l i h o o d  of t h e  occur rence  of a massive 
s u l f i d e  l e n s  w i t h i n  150 feet o f  t h e  s u r f a c e  w a s  cons ide red  t o  be somewhat 
remote. A s  a r e s u l t ,  a t t e n t i o n  was s h i f t e d  t o  t h e  n o r t h e a s t e r n  p o r t i o n  
of t h e  g r i d  where a s t r o n g  b u t  complex conduc t ive  zone was found between 
L 2 8 E  and L 4 4 E  which i s  p a r t i a l l y  c o i n c i d e n t  w i t h  t h e  l e a d - z i n c  anomalous 
zone i n d i c a t e d  by t h e  1 9 7 2  geochemical r e s u l t s .  A s  a r e s u l t ,  f i l l - i n  
geochemical sampling w a s  c o n c e n t r a t e d  i n  t h e  n o r t h e a s t e r n  g r i d  area. 
A d d i t i o n a l  s o i l  samples w e r e  t aken  between l i n e s  L20E and L28E and t h e s e  
a long  wi th  unanalyzed samples t aken  i n  1 9 7 2  between l i n e s  L28E and L44E 
were ana lyzed  f o r  l e a d  and z i n c  c o n t e n t .  

w 

The 1 9 7 2  geochemical r e s u l t s  sugges t ed  t h e  p re sence  of a l e a d  s o i l  
ananaly  ex tend ing  f r o m  44E/2S t o  36E/6S and open t o  t h e  southwes t .  
F l ank ing  z i n c  v a l u e s  of lower o r d e r  i n t e n s i t y  w e r e  i n d i c a t e d  between 
4 0 E / 8 S  and 36E/10S. The 1973 f i l l - i n  r e s u l t s  were r a t h e r  d i s a p p o i n t i n g  
i n  t h a t  anomalous lead and z i n c  r e s u l t s  on L36E and L 4 0 E  w e r e  n o t  
r e f l e c t e d  on L38E and ,  i n  a d d i t i o n ,  l e a d  and z i n c  v a l u e s  on L34E w e r e  
a l l  o f  hackground level .  Checks o f  t h e  1 9 7 2  a n a l y s e s  showed them t o  be 
z c c u r a t e ,  however, and t h e  r e s u l t i n g  anomalous p a t t e r n s  are  shown on 
P l a t e s  I1 and 111. T h e  l e a d  anomaly on  L36E i s  600  fee t  l o n g ,  2 5 0  f e e t  
wide,  and i s  open t o  t h e  s o u t h e a s t .  A s p o t  lead anomaly i s  a l s o  p r e s e n t  
on L 4 0 E  a t  2s. The z i n c  anomalies  i n c l u d e  a 300- x 200-foot  anomaly 
o f  t h r e s h o l d  t o  anomalous o r d e r  on L40E/8S and L 4 2 E / 8 S  and a s p o t  
anomaly a t  36E/10S of anomalous o r d e r  which i s  n o t  c l o s e d  o f f .  

The f i n a l  geochemical r e s u l t s  are  n o t  very  impress ive  by themselves  
b u t  t h e  l a r g e l y  c o i n c i d e n t  p o s i t i o n  o f  t h e  lead-anomalous r e s u l t s  w i t h  

p a r t i a l l y  f l a n k i n g  p o s i t i o n  o f  anomalous z i n c  v a l u e s  wi th  r e s p e c t  to 
W e l e c t r o m a g n e t i c  conductors  coupled  wi th  t h e  p a r t i a l l y - c o i n c i d e n t ,  
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conductors  s u g g e s t s  t h a t  massive s u l f i d e  l e n s e s  of  commercial i n t e r e s t  
may be p r e s e n t  i n  t h e  area which are  on ly  poor ly  ref lected i n  s o i l .  
Rock c h i p  samples o f  t h e  few rock exposures  i n  t h e  a r e a  are o f  t h e  same 
g e n e r a l  geochemical l e v e l  a s  t h e  s o i l  r e s u i t s  Gut t h e  r e l a t i v e l y  s m a l l  
a rea l  e x t e n t  o f  s i g n i f i c a n t  massive s u l f i d e  l e n s e s  wi th  r e s p e c t  t o  t h e  
l a r g e  anount  o f  area covered by overburden on t h e  r i d g e  t o p  l e a v e s  large 
a r e a s  open f o r  f u r t h e r  e x p l o r a t i o n .  

GROUND MAGNETOMETER SURVEY 

A t o t a l  of 3 . 1 6  l i n e  m i l e s  o f  magnetometer survey  was conducted by 
t h e  w r i t e r  ori l i n e s  spaced  4 0 0  f ee t  a p a r t  u s i n g  a s t a t i o n  i n t e r v a l  of  
1 0 0  fee t .  
compi l a t ion  have been very  adequa te ly  described by P. P.  N i e l s e n ,  
Geophys ic i s t ,  i n  t h e  accompanying r e p o r t  and w i l l  n o t  b e  r e p e a t e d  h e r e .  

r e p o r t  b u t  s e v e r a l  a d d i t i o n a l  comments on t h e  r e l a t i o n  between magnet ic  
r e s u l t s  and observed geology can be made. 

L24W/1+50N t o  L28W/lN (and open t o  t h e  west) may correlate  w i t h  t h e  
disserrtinated copper showing seen  i n  1971 and covered  by snow d u r i n g  
f i e l d  seasons  s i n c e .  I f  so,  t h e  magnet ic  p a t t e r n  s u g g e s t s  t h a t  t h e  
showing may c o n t i n u e  i n t o  t h e  snow-and t a l u s - c o v e r e d  a r e a  f u r t h e r  t o  
t h e  w e s t  . 

The i n s t r u m e n t a t i o n  used ,  method of s u r v e y ,  and method of  

The magnet ic  r e s u l t s  are  a l s o  d i s c u s s e d  by M r .  N i e l s e n  i n  h i s  

'CI A s  mentioned by M r .  N i e l s e n ,  t h e  d i p o l a r  anomaly ex tend ing  from 

The magnetic l o w  a t  L28W/7S appea r s  t o  c o r r e l a t e  w i th  an exposure  
of  moderately p y r i t i z e d  a n d e s i t e .  
does  n o t  appear  t o  have much, i f  any ,  magnet ic  e x p r e s s i o n  anywhere on t h e  
g r i d .  

The c h l o r i t e - e p i d o t e - p y r i t e  rock u n i t  

The l i n e a r  magnetic h igh  between L2OW/8S and 14W/8+50S may ref lect  
a magne t i t e - con ta in ing  d i k e  b u t ,  i f  s o ,  t h e  d i k e  i s  n o t  r e f l e c t e d  i n  
exposures  napped between L2OW/6S and L2OW/8+5OS. An a l t e r n a t i v e  
e x p l a n a t i o n  may b e  t h a t  t h e  l i n e a r  h i g h  ref lects  magne t i t e  i n t roduced  
a l o n g  a f a u l t  o r  p o s s i b l y  t h a t  it r e f l e c t s  a magne t i t e - con ta in ing  l a y e r  
i n  t h e  f l o w  s u c c e s s i o n  i n  t h i s  a r e a .  

The magnet ic  h i g h s  c e n t r e d  a t  L l G W / l N  and L8W/Baseline as w e l l  as 
t h e  l i n e a r  h igh  between L16W/2S and L8W/4S a l l  occu r  i n  overburden-  
covered areas and M r .  N i e l s e n ' s  a t t r i b u t i n g  them t o  d i k e  o r  ve in- type  
f e a t u r e s  may w e l l  be  j u s t i f i e d .  

A s  mentioned by M r .  N i e l s e n ,  t h e  e a s t e r n  p o r t i o n  o f  t h e  g r i d  i s  
V magne t i ca l ly  u n i n t e r e s t i n g  w i t h  v a l u e s  r a n g i n g  from 360 t o  4 9 0  gammas. 
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The s u b t l e  low t r e n d i n g  n o r t h e r l y  roughly  between L30E/lOS and L42E/2N 
seems t o  c o r r e l a t e  b e s t  w i t h  t h e  p re sence  of t h e  s t r o n g l y  p y r i t i z e d  
r h y o l i t e  u n i t  shown on P l a t e  I .  

ELECTROMAGNETIC SURVEY 

The i n s t r u m e n t a t i o n ,  survey  p rocedure ,  and t r e a t m e n t  o f  d a t a  used 
i n  t h e  e l e c t r o m a g n e t i c  survey  a r e  f u l l y  d e s c r i b e d  i n  M r .  
accompanying r e p o r t .  
a Crone C.E.M. "shoot back" u n i t ,  have been d i s p l a y e d  by M r .  N ie l sen  i n  
p r o f i l e  form. 
t o  p o s s i b l e  g e o l o g i c  c o r r e l a t i o n s  w i t h  t h e  C.E.M. r e s u l t s .  

N i e l s e n ' s  
R e s u l t s  of t h e  s u r v e y ,  which was conducted wi th  

The wr i t e r ' s  corrments on t h e  survey  w i l l  b e  res t r ic ted 

R e s u l t s  

M r .  N i e l s e n ' s  d e s c r i p t i o n  of  r e s u l t s  on t h e  sou thwes te rn  p o r t i o n  o f  
t h e  g r i d  are a s  fo l lows :  " t h e  e l e c t r o m a g n e t i c  coverage of t h e  w e s t  end 
of t h e  g r i d  i n d i c a t e d  a number of p o s i t i v e ,  low-amplitude d ip -ang le s  
s u g g e s t i v e  of n e a r - s u r f a c e ,  s t e e p l y  d i p p i n g ,  weak conductors  which a r e  
gene m l l y  s t r i k i n g  n o r t h e a s t .  

V 
"Many p r o f i l e  segments are  q u i t e  broad  o r  bi-modal and a r e  thought  

t o  be caused by t w o  o r  more s u b - p a r a l l e l  weak conductors  which are  n e a r  
enough t o  each o t h e r  so as t o  cause  t h e  r e s p e c t i v e  conductor  d i p  a n g l e s  
t o  o v e r l a p ,  o r  p a r t i a l l y  merge. 
t o  magnet i te .  " 

These conduc to r s  could  be p r i m a r i l y  due 

The weakly conduc t ive  zones i n  t h e  sou thwes te rn  p o r t i o n  o f  t h e  g r i d  
may r e p r e s e n t  o n l y  magne t i t e  c o n c e n t r a t i o n s  b u t  it should  be no ted  t h a t  
a massive s u l f i d e  d e p o s i t  w i t h  a h igh  z i n c  and low copper - lead  c o n t e n t  
might a l s o  respond e l e c t r o m a g n e t i c a l l y  i n  a manner s i m i l a r  t o  t h a t  no ted .  
The weak conductor  ex tend ing  from L24W/2N t o  L28W/lN and open t o  t h e  w e s t  
i s  l a r g e l y  c o i n c i d e n t  w i t h  a b i p o l a r  magnet ic  anomaly d e s c r i b e d  p r e v i o u s l y  
and u n d e r l i e s  t h e  approximate a r e a  of t h e  d i s semina ted  copper  showing 
s e e n  i n  1 9 7 1 .  
shou ld  be r e f l e c t i n g  s u b s t a n t i a l  z i n c  c o n t e n t  i n  a b u r i e d  s u l f i d e  d e p o s i t ,  
t h e  weak C.E.M. anomaly could  be  of c o n s i d e r a b l e  importance.  

I f  t h e  nearby z i n c  s o i l  anomaly, c e n t r e d  a t  L 2 4 W / B a s e l i n e ,  

The weak conductor  l y i n g  between L28W/7S and L12W/7S i s  c o i n c i d e n t  
f o r  approximate ly  two- th i rds  o f  i t s  l e n g t h  wi th  a l i n e a r ,  b i p o l a r  
magnet ic  anomaly. 
u n d e r l a i n  by t h e  c h l o r i t e - e p i d o t e - p y r i t e  rock  u n i t .  
rock u n i t  normally does n o t  c o n t a i n  s u b s t a n t i a l  amounts of magne t i t e  and 
t h e  co inc idence  of  anomalous copper ,  z i n c ,  and l e a d  s o i l  geochemical 
v a l u e s  ove r  a p o r t i o n  of t h e  l e n g t h  of  t h e  C.E.M.-magnetic anomaly 
s u g g e s t s  t h a t  f u r t h e r  i n v e s t i g a t i o n  of t h i s  area i s  warran ted .  

T h i s  conductor  ex tends  through an a r e a  which i s  l a r g e l y  
T h i s  s t r o n g l y  a l t e r e d  

w 
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The weak conductors  no ted  a t  L16W/4S t o  L12W/5S and a t  L8W/3S occur  
i n  an overburden-covered a r e a  and do n o t  appear  t o  b e  o f  immediate 
importance.  

C.E.M. su rvey  r e s u l t s  i n  t h e  n o r t h e a s t e r n  p o r t i o n  o f  t h e  g r i d  
r e v e a l  t h e  p re sence  o f  a s t r o n g ,  complex conduc t ive  zone between L 2 8 E  
and L 4 4 E .  M r .  N ie l sen  n o t e s  t h a t  t h r e e  s u b - p a r a l l e l ,  c l o s e l y  spaced ,  
v e r t i c a l ,  n e a r  s u r f a c e ,  narrow conductors  are p r e s e n t  w i t h i n  t h e  
conduct ive  zone  which s t r i k e  n o r t h e a s t e r l y .  The proximi ty  of  t h e  
conductors  makes d i p ,  w i d t h ,  and dep th  t o  t o p  e s t i m a t i o n s  d i f f i c u l t  and 
d e t a i l e d  follow-up u s i n g  a n o t h e r  f requency and c o i l  s e p a r a t i o n  was on ly  
p a r t i a l l y  s u c c e s s f u l  i n  enhancing i n t e r p r e t a t i o n .  The conduc t ive  p a t t e r n  
i n  t h e  L42E-L44E a r e a  i s  p a r t i c u l a r l y  complex and M r .  N ie l sen  s u g g e s t s  
t h a t  t h e  complexi ty  may be  due t o  t h e  s u p e r p o s i t i o n  of t w o  o r  th ree  
conductors  on one a n o t h e r .  

No anomalous b a s e  metal geochemical v a l u e s  a re  p r e s e n t  i n  soil i n  
t h e  wes te rn  p o r t i o n  of  t h e  conduc t ive  zone between L28E and L34E. A 
lead s o i l  anomaly i s  p r e s e n t  which t r e n d s  n o r t h w e s t e r l y  a long  L36E which 
i s  i n  p a r t  c o i n c i d e n t  w i th  two of t h e  t h r e e  conductors  which c r o s s  L36E. 
The l o c a l  l e a d  anomaly a t  L40E/4S o v e r l i e s  t h e  complex conduc t ive  zone 
i n  t h a t  a r e a .  N o  anomalous copper  v a l u e s  are  p r e s e n t  i n  t h i s  p o r t i o n  of  
t h e  g r i d  and t h e  weak z i n c  anomalies  p r e v i o u s l y  d e s c r i b e d  on l i n e s  
L 3 6 E ,  L 4 0 E ,  and L 4 2 E ,  l i e  a long  t h e  s o u t h e r n  b o r d e r s  o f  t h e  conduc t ive  
zone and are  o n l y  i n  p a r t  c o i n c i d e n t  w i th  anomalous l e a d  v a l u e s .  

W 

Although s o i l  geochemical r e sponse  i n  t h e  area o f  t h e  conduc t ive  
zone i s  n o t  g r e a t ,  t h e  zone does c o r r e l a t e  w e l l  w i th  moderately t o  
s t r o n g l y  p y r i t i z e d  rock  u n i t s  i n  t h i s  p o r t i o n  of  t h e  g r i d .  The conductors  
a r e  r e l a t e d  t o  c h l o r i t e - e p i d o t e - p y r i t e  r o c k ,  r h y o l i t e ,  and a r g i l l i t e  
and a r e  p r e s e n t  i n  a r e a s  unde r ly ing  a l l  t h r e e  rock  u n i t s .  Rock specimens 
from exposures  i n  t h e  conduc t ive  zone w e r e  t e s t e d  f o r  c o n d u c t i v i t y  wi th  
an ohmmeter and o n l y  one  specimen of  a r g i l l i t e  w a s  found t o  be conduc t ive .  
F ive  o t h e r  specimens of  a r g i l l i t e  were t e s t e d  w i t h  n e g a t i v e  r e s u l t s .  
a consequence, t h e  conductors  are  b e l i e v e d  t o  r e f l e c t  massive s u l f i d e  
c o n c e n t r a t i o n s  r a t h e r  than  conduc t ive  rock  h o r i z o n s .  

A s  

The p resence  o f  s e v e r a l ,  s t r o n g  conductors  w i t h i n  a broad conduc t ive  
zone coupled wi th  l o c a l  anomalous l e a d  and z i n c  c o n t e n t  i n  s o i l  s u g g e s t s  
t h a t  massive s u l f i d e  d e p o s i t s  w i t h  a p p r e c i a b l e  b a s e  metal c o n t e n t  may be  
p r e s e n t  a t  sha l low dep th  i n  t h e  n o r t h e a s t e r n  p o r t i o n  o f  t h e  g r i d .  The 
s p o t t y  p a t t e r n  o f  anomalous l e a d  and z i n c  c o n t e n t  i n  s o i l  may be  due 
t o  poor s o i l  development o r  a d e e p e r ,  impermeable s o i l  ho r i zon  a l though  
t h e r e  i s  no  ev idence  a t  p r e s e n t  t h a t  such i s  t h e  case. 
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CONCLUSIONS AND RECOMMENDATIONS 

Geochemical, magnet ic ,  and e l e c t r o m a g n e t i c  su rveys  on t h e  PINS 
group coupled  w i t h  g e o l o g i c  mapping i n d i c a t e  t h e  p re sence  of  t h r e e  
g e n e r a l  t a r g e t  zones which are  worthy of f u r t h e r  i n v e s t i g a t i o n ,  
i n c l u d i n g  d r i l l i n g .  

Geophys ica l ly ,  t h e  area which appea r s  t o  p r e s e n t  t h e  best  
p o t e n t i a l  f o r  economic massive s u l f i d e  d e p o s i t s  l i e s  i n  t h e  n o r t h e a s t e r n  
p o r t i o n  of t h e  g r i d  between L28E and L44E. 
c o i n c i d e n t  l ead -z inc  s o i l  anomalies  w i t h  s t r o n g  conductors  on l i n e s  
L36E and L4GE s u g g e s t s  t h a t  i n i t i a l  i n v e s t i g a t i o n  by d r i l l i n g  shou ld  
be c o n c e n t r a t e d  on t h o s e  l i n e s .  
2000 fee t  of d r i l l i n g  should  be planned t o  i n v e s t i g a t e  t h i s  p o r t i o n  
of the g r i d .  

The p resence  o f  p a r t i a l l y  

M r .  N ie l sen  s u g g e s t s  t h a t  an  i n i t i a l  

I n  t h e  southwes tern  p o r t i o n  of t h e  g r i d ,  i n i t i a l  a t t e n t i o n  should  
be focused  on t h e  weak conductor  l y i n g  between L28E/lN and L24E/2N. 
The p re sence  of d i s semina ted  copper  m i n e r a l i z a t i o n  i n  t h i s  a r e a  coupled 
w i t h  anomalous lead and z i n c  v a l u e s  i n  soil s u g g e s t  t h a t  t h e  weakness 
of t h e  conductor  might b e  due t o  a preponderance of z i n c .  If  i t  i s  
dec ided  t o  d r i l l  t h e  conductors  i n  t h e  e a s t e r n  p o r t i o n  of t h e  g r i d ,  
one o r  t w o  s h o r t  h o l e s  should  be planned t o  t e s t  t h i s  zone. 

c o i n c i d e n t  C.E.M., magnet ic ,  and geochemical anomalies l y i n g  between 
L12W/7S and L28W/7S. D r i l l i n g  of  t h i s  area would be  dependent  on t h e  
r e s u l t s  of  t h e  two above-mentioned a r e a s  and,  i f  conducted ,  shou ld  be  
i n i t i a l l y  l o c a t e d  n e a r  L20W. 

The t h i r d  zone of i n t e r e s t  i s  t h e  a r e a  of c o i n c i d e n t  and p a r t i a l l y  
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STATEMENT O F  EXPENDITURE 
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I n v o i c e  1 9 A  P r o f e s s i o n a l  S e r v i c e s  , 
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8 

10 s 

48 40 40  100 
28 42  4 0  80  

64 72 7 0  100 

20 +50 44 32 30 80  

30 E 24 S 48 40  40  90 

32 E 2+40 S 44  38 35 90 

4 60 42 45 100 

3 2 E  6 s  

8 
w 48 

20 

5 0  

32 

5 0  

30 

110 
120 

32 E IO S 32 42 35 7 0  

3 4 E  4 s 20 38 30 7 0  
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Cobre E x p l o r a t i o n s  Ltd .  
Lab  9 9 7 G  

Zinc Sample Marked : CogKer Le;d (1) Legd ( 2 )  ppm 

34 E 

34 E 

38 E 

38 E 

42 E 

42 E 

6 s  

8 

10 s 
4 s  

6 

8 

10 

11 s 
2 s  

6 

8 

10 s 

28 

24 

32 

24 

32 

36 

28 

52 

36 

36 

52 

48  

40  

36 

30 

34 

4 4  

40  

30 

64 

42  

40 

38 

36 

30 

30 

20 

30 

35 

35 

25 

60  

40  

40 

45 

30 

7 0  

80 

60 

100 

80 

90 

110 

7 0  

90 

110 

14 0 

110 

Rock Chips 

33+ 5 0  E 5+50 S 34 52  55 100 

35+ 50E 9+75 S 16 34 40  55 

40+ 90E-2+70 S 4 4  28 25 95 

41E - 10+ 75s  44  48 45 35 

42+ 50E - 4+50 S 24 30 30 135 

44+ 30E - 2+ 80s 5 4  32 35 100 

Page 2 ... 

Yours t r u l y ,  

CREST LABORATORIES (B.C.) LTD= 9 

Ron A .  W i l l i a m s  

Chief Assayer  

RAW: j g  

w 

CREST LABORATORIES ( B.C.) LTD. 



212 BROOKSBANK AVE.  

NORTH VANCOUVER, B.C. 

C A N A D A  

TELEPHONE. 985-0648 
AREA CODE: 604 

ANALVTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAVERS 

CERTIFICATE OF ANALYSIS CERTIF ICATE NO. 26518 

To: Cobre E x p l o r a t i o n  INVOICE NO. 10 89 9 
254 E .  4 t h  St., 
N o r t h  Vancouver, B. C. 

M r .  F i t z g e r a l d  

Nov. 161 73 
Nov. 201 7 3  

RECEIVED 

A T T N :  A N A L Y S E D  

PPM PPM 
Lead Zinc  SAMPLE NO. . 

32E 0+40S 466 9 8  
2s 31 62 
4s  40 95 
6s 48 95 

A S  30 9 8  
32E 10s 20 25 
34E 25 46 83 

4s 31 65 
6s 33 65 
8s 28 65 

34E 10s 24 52 
36E 2s 35 83 

4 s  31 67 
6s 125 115 
8s 50 80 

36E 10s 48 211 
38E 2s Not s u f f i c i e n t  sample 

4s 28  86 
6 s  39 70 
8 s  3 7  80 

38E 11s 62 72 

40E 2s 35 70 
4 s  Not s u f f i c i e n t  sample 
6s  35 70 
8s 44 164 
10s 3 7  92 

40E 12s 39 62 

10 s 26 10  2 

4 BL 40E 3 7  77 

BL 42E 35 77 
42E 2s 39 75 

6s  35 89 
8s 39 131 

42E 10s 35 10 5 
BL 44E 48 75 
44E 2s  31 75 

h S  42 105 . -  
6 s  

w 8s 
I 33 70 

35 92 
44E 10s 31 75 
S t d .  50 131 



INVOICES 
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9 8  
I‘ I? A !V S .- ,P i !, r-1 \I 1 b! C I A 1- 

,A I I< L I N IL: :; 1.. 1’ 1:) .. 
:.) :‘ix 3 1 I) 
I’ 1: 1: K A c 1; li * c . 

S T A T E M E N T  
OF YOUR ACCOUNT 

TO: C. I1 i 3  8 E E X P L 0 l i  r\ I’ I 0 N S 

N f l i I T l i  VANCf l i JVER HC 

. .  
1 2 9 c 3  E M E R Y  PL. 

C U R R E N T  

.$ l, 9 5 . 9 r) 

n 

90 DAYS 8 OVER 30 DAYS 60 DAYS 

$ 4 9 5 . 0 0  T,.O[) 

BALANCE FORWARD 
AMOUNT 

+ i r  c .D -t :3 > . G! ]  

5;  Cj C) [) . 0 , j PLEASE PAY [ THIS AMOUNT 

REFERENCE 

8l / FklD 

7 9  

AMOUNT 

!L’t9S.i)0 

4 9 5 . 0 0  

I 

6 . , , . , . , . i . . . . , . . . . . . :. . . . . . . . . . . . . . . 12 ..................................... 



L 

TE 1 
This c 

COBRE EXPLORATION LTD., 

1289 EMERY P L A C E ,  

NORTH VANCOUVER, B C , AYCENTION: M . J , F I T Z G E R A L D  

':. V A N C O U V E R  I S L A N D  HELICOPTERS LTO. 1 
$; A.r<,>< ; ! . P.0. UOX 2095 TELEPHONE CGG-3907 S I D N E Y .  B.C. ' 

s 9  ' * , M U S * '  

F L Y I N G  S E R V I C E  FOR MONTH o ~ A u G - 3 0  &. SEm*4.&5 1.73 
A S  PER ATTACHED FLIGHT INVOICES.  

~~ ~ ~~~ 

BALANCE FORWARD 

-HOURS @ %  PER H R .  

-HOURS 6 :  55 0 s  150*00 P E R  H R .  

M I N I M U M  C H A R G E S  ( I F  APPLICABLE) 

C R E W  E X P E N S E S  

ADDITIONAL C H A R G E S  

8.L.P.O .".l"(.S. r01.4. 

TOTAL CHARGES 

z 

!$ 1,106.75 
nurns:  30 DAYS NET 

Iittersrt a f  1W')h par m o n f l t  (10 p e r  cent per  anitwit) charged on oucrdue accounts. 

This company complies with the CODE OF ETHICS of thc Hellcopter Association of America. 

.. . . .. . . . . . - . . - . .- . . . .- 

! 



N i ELSEN GEOPHYS I CS LTD, 

420-475 Howe S t r e e t  
Vancouver 1 ,  B . C .  

Telephone No. 688-0471 

September 17, 1973 

Cobre E x p l o r a t i o n  L t d .  
2467 K i  lmarnock Crescent 
Nor th  Vancouver, B. C .  

A t t e n t i o n :  M r .  M. F i t z g e r a l d  

I N V O I C E  # l o 2  

Re: E lec t romagnet ic  Survey P r o j e c t  #GE 73-21 
Pins Claims, Snippaker Creek Area, B. C .  

To Se r v  i ces Rende red 

1 .  P r o f e s s i o n a l  Serv ices 

a .  5 days @ $120.00 

b.  5 days @ $60.00 (standby and t r a v e l  1 i ng t ime) 

2. C.E.M.  Inst rument  Rental  
10 days @ $15.00 

3 .  Report 

4. Disbursements ( p l u s  15%) 

$ 600.00 

300.00 

150.00 

250.00 

150.48 

TOTAL OF I N V O I C E  $ 1,450.48 



MIN - EX SERVICES LTD. 

M. J .  F I T Z G E R A L D ,  P. E n q .  

G E O L O G I C A L  E N G I N E E R  

G E O L O G I C A L  CONSULTING 

A N D  
M I N E R A L  E X P L O R A T I O N  M A  N A G  E ME N T  

1 2 8 9  E M E R Y  P L A C E  
N O R T H  V A N C O U V E R ,  B. C .  

' T E L .  9 8 0 - 4 3 1 2  

October 2, 1973 

INVOICE # 19 A 

Part-Lal ---.- b i l l i n g  - Snippaker Pro jec t  
E14, Magnetometer, and Geochemical Surveys 

PI%,# 1 - 2 7 M - G w r n r  
- --- 

k w u s t  17 - September 9 ,  1973 

Professional  Services  - M.J. Fi tzgerald,  P.Eng. 

Contacts with geophysical consultant,  assembly 
of czmp s q p l i e s  and gear,  reservat ions,  purchase 
of camp suppl ies ,  t r a v e l  t o  property. 

On - s i t e  work including: 

Et4 Survey 
1 4 dzys @ $135/day 

2 ?/8 days @ $135/day 

2 5/8 days @ $135/day 

Nagnetometer Survey 

Geochemical Survey and geological  mapping 

Standby (weather) ; compilation of r e s u l t s  
and comparison EM r e s u l t s  w i t h  magnetometer 
da ta  and geology; t r a v e l  Terrace t o  Vancouver; 
v i s i t s  t o  assayer,  compile analyses.  

6 1/8 days B $85/day 
, 

Fie ld  Assis tant ,  EPl Survey Helper 

13 days 
Matthew Fi tzgera ld  

@ $ W a y  

Tota l  Services  

202 . 50 

388.13 

354.37 

520 . 62 

156.00 



MIN - EX SERVICES LTD. 

'v 

M .  J .  F I T Z G E R A L D ,  P. E n g .  

G E O L O G I C A L  E N G I N E E R  

G E O L O G I C A L  C O N S U L T I N G  
A N D  

M I N E R A L  E X P L O R A T I O N  M A N A G E M E N T  

1 2 8 9  E M E R Y  P L A C E  
N O R T H  V A N C O U V E R ,  B. C .  
T E L .  9 8 0 - 4 3 1 2  

October  2, 1973 

I N V O I C S  # I9E 

SniDpaker Prospect  Nork 
Ren ta l ,  Exoense and illileame C h a r ?  

Au,rust 17-September-9,1973 - 

Camp Gear  R e n t a l  
8 days  @ $lO/day 

Camp Meals 
3 men @ 8 d a y s  
Q $lO/man-day 

Radio R e n t a l  
8 days  @ $8.50/day 

Auto Mileage 
I n c l u d e s  t r a v e l  S n i t h e r s ,  Terrace, r e t u r n ;  
Smithers-Vancouver,  e x p e d i t i n g  of  s u p p l i e s .  

1035 n i l e s  Q l5$ 

A i r  T r a v e l  
P a c i f i c  Western A i r l i n e s  

Vancouver - S m i t h e r s  

Taxi, Limo. 

S u p p l i e s  

Eo t e l  
August 28, 29: 
September 7 - 9 

N e a l s  - T r a v e l i n g  
G e o l o g i s t ,  G e o p h y s i c i s t ,  Assis tant  

$ 80.00 

240.00 

68.00 

155 *25 

90.00 

5.50 

114.25 

83 . 85 

111 .oo 

. . e e . . ./2 



Irr 

M .  J .  F I T Z G E R A L D ,  P .  E n q .  

G E O L O G I C A L  E N G I N E E R  

M I N  - EX SERVICES LTD. 

G E O L O G I C A L  C O N S U L T I N G  
A N D  

M I N E R A L  E X P L O R A T I O N  M A N A G E M E N T  

1 2 8 9  E M E R Y  P L A C E  
N O R T H  V A N C O U V E R ,  8 .  C .  
T E L .  9 8 0 - 4 3 1 2  

Page 2 

T o t a l  Rentals and Exps~ses 

Less Expense Advance 

Tota l  Due 

October 2, 1973 

404.60 

$543.23, -- 

I .  

c 



M I N  - EX SERVlCES LTD. 

G E O L O G I C A L  CONSU L T l N G  
A N D  

M I N E R A L  E X P L O R A T I O N  M A N A G E M E N T  

M .  J .  F I T Z G E R A L D ,  P. E n g .  

G E O L O G I C A L  E N G I N E E R  

October 3 

INVOIGZ B 19 c 

.p----- He o r t  on Geolomical,  Geochemical, 
Fagnetoneter ana  Electromamietic Surveys 

SNIPIAra  3;IOS;OEC" 
PINS 1 - 40 :!inera1 claims 

-----__----_ --- - 

P1.J. Fitzg-erald, P.Eng. 

Report 
4 days $85/day 

Compilation, reduct ion of data ,  
P l o t t i n g  of r e s u l t s  

3 days @ $85/day 

Draf t ing of  maps (estimated) 

To tal 

1 2 8 9  E M E R Y  P L A C E  
N O R T H  V A N C O U V E R ,  B .  C .  
T E L .  9 8 0 - 4 3 1 2  

973 

$340.00 

150.00 

$780.00 



P H O N E  608.8566 

B . C .  REGISTERED ASSAYERS 
INDUSTRIAL ond RESEARCH CHEMISTS 

. Cobre E x p l o r a t i o n s  L t d . ,  
r 

1289 Emery P l a c e ,  

North Vancouver, ,B.C. 

L 

1 0 6 8  H O M E R  STREET 

VANCOUVER 3, B.C. 

1 
DATE October  9 ,  1973 ' 

LAB. No. 997G 
, ORDER No. 

For S e r v i c e s  RendereA : 

4 3  geochemical  d e t e r m i n a t i o n s  - 2 e lements  @ 1.50 64.50 

.37 s o i l  sample p r e p a r a t i o n s  @ 0.20 7.40 

6 rock  sample p r e p a r a t i o n s  @ 0.50 3.00 

$74.90 

I n  Account With 

B.C. REGISTERED ASSAYERS 
INDUSTRIAL ond RESEARCH CHEMISTS 

r Cobre E x p l o r a t i o n s  L td . ,  

1289 Emery P l a c e ,  

North Vancouver, B. C. 

L 

P H O N E  688-8566 

1 0 6 0  H O M E R  STREET 

VANCOUVER 3, B.C. 

1 
DATE September 17 ,  1973 

LAB. No. 5191 
ORDER No. 

For S e r v i c e s  Rendered: 

5 Gold and s i l v e r  d e t e r m i n a t i o n s  @ 5.00 ' $  25.00 

I . &  



CHEMEX 

DESCRIPTION PTEM 

LABS LTD. 

SUB-TOTAL TOTAL 

212 BROOKSBANK AVE., NORTH VANCOUVER, B.C. TELEPHONE 985-0648  

Nov. 20/73 

10 69 9 

265 18 

DATE Cobre Ex? l o r a t i o n  

254 E 4th St., 

Xorch Vancouver, B. C. 
1 

INVOICE NO. 

1 CERTIFICATE NO. 



D o n ,  21u STATPMKNT Phona 847-1548 

-+ 

+ + 



I 1  
J V  

1 I t  
R II I 1  l i I 



RAMAC CO NAME SHIP'S NAME/SlTE/VEHICLE 

0 0 0 0  

O R K  P E R F O R M E D  

_.__ 

I I LICENSE / EXEMPTION CERT. 
FED. SALES TAX L lCEi iSE I EXEMPTION CERT. ' PRO:' SALES TAX t- APPLICABLE 0 I 1 APPLICABLE 0 I 

flflf)'? L f l  c3 b flY?R.-'QRL2- - 5 j3 
;flAJ7c?n/n/A . 

BROUGHT F O R W A R D  FROM PAGE 2 

TOTAL PARTS & h lATERlALS USED 44r /3!/ ,L 
43 TAX CODE 

ci3 
I H O U R S  1 PER E X T E N S i O N  L A B O U R  H C U R  

R E G U L A R  HOU.RS 0.5 I isa= -7 iP 
, O V E R T I M E  H O U R S  

I 

I ! 

I ' .  i T R A V E L  TlhlE 

!<? 
1 53154 

W A I T I N G  T I M E  . I  I 
52 TAX COOE 

TOTAL LABOUR 

M I I  E4GE @-e PER NI. 

2 p  TOTAL A M O U N T  DUE bl$ 



4 t 
CREST LABORATORIES (B. C.) LTD. 

1 0 6 8  HOMER STREET 

VANCOUVER 3. B.C. 

PHONE 6 8 8 - 8 5 8 6  

CERTIFICATE OF ASSAY 

TO Cobre C x p t o r a t L w  L t . 1 . .  September 17 ,  1973 

1289 Zgiarp Place. Lab 5191 

I 

1 herthy rprtify THAT THE FOLLOWING ARE THE RESULTS OF ASSAYS MADE BY U S  UPON THE HEREIN DESCRIBED SAMPLES. 

MARKED 

23929 C 

33930 c 
33933 C 

33932 C 

33933 c 

NOTE: 

Rejects Retained One Month 
Pulps Retained Three Months 
Unless Otherwise Arranged. 

GOLD 

Ounces 
per T o n  

CL-W. 

t r m  

trace 

trace 
m8C. 

Value 
per Ton  

SILVER 

Ounces 
per Ton  

trace 
trace 
d .3  

d. 1 
trace 

Percent Percent Percent 

bp,p - Percent 

PCroTIO 
Percent 

1 - 
Percent Percent 

Gold calculated at $ ............... per ounce 
Registered Assayer; Province of British Columbia 

Percent 










