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INTRODUCTION 

Th i s  r e p o r t  d e s c r i b e s  t h e  r e s u l t s  of work conducted 
d u r i n g  1 9 7 2  on t h e  PINS 1-40  m i n e r a l  claims located 
approximately 2-1/2 m i l e s  sou thwes t  cf t h e  Snippaker  Creek 
a i r s t r i p  and 55 air-miles nor th-nor thwes t  of S t e w a r t .  The 
claims are owned by Cobre E x p l o r a t i o n  L td .  and t h e  work \ 

w a s  conducted by Min-Ex S e r v i c e s  Ltd.  f r o m  September 8 t o  
September 1 2 ,  1 9 7 2 .  T h e  40 cont iguous  f u l l - s i z e d  M.C. ' s  
were s taked  on October  7 ,  1971 and w e r e  r eco rded  on 
October 15 ,  1 9 7 1 .  

Examination d u r i n g  1 9 7 1  i n d i c a t e d  t h e  p re sence  of a 
f e l d s p a r  porphyry i n t r u s i v e  c o n t a i n i n g  abundant p y r i t e  and 
s m a l l  amounts of c h a l c o p y r i t e  on t h e  claims and a l so  
r e s u l t e d  i n  t h e  d i scove ry  of an i n t e r e s t i n g  low-grade 
copper  showing s o u t h  of t h e  porphyry i n t r u s i v e  i n  an area 
l a r g e l y  covered by snow. Copper-bearing f l o a t  w a s  found i n  
a n o t h e r  area and s i l t  samples from streams i n  t h e  n o r t h e r n  
p a r t  of t h e  claim group r e v e a l e d  t h e  p re sence  of anomalous 
amounts of copper  a n 2  molybdenum. The 1972 work program 
was designed t o  follob7 up t h e  1 9 7 1  work and r e s u l t  i n  a 
b e t t e r  unde r s t and ing  of t h e  g e o l o g i c  environment .  The 
program c o n s i s t e d  of g e o l o g i c  rnappi ny and geochemical  
sampling surveys w h i c h  07ere conducted. from September 8 t o  
September 1 2 .  

LOCATION AND ACCESS 

Layout of t h e  40  PINS claims i n  r e l a t i o n  t o  t h e  mapping 
and sampliny g r i d  i s  shown on F i g u r e  1. Record numbers of 
t h e  claims are 57488-57527 i n c l u s i v e .  The claim group 
s t raddles  a f l a t - t o p p e d  r i d g e  which l i es  between two fo rks  
o f  Snippalter Creek ,  a t r i b u t a r y  of t h e  I s k u t  River .  The 
suicveys were conducted 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 of g e n e r a l l y  rugyed 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  of t h e  r i d g e  and a v a l l e y  
g l a c i e r  ends aidway 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 s e  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  n o r t h w e s 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 .  

Rock exposures  are good on t h e  s t e e p  s l o p e s  b u t  are 
o n l y  f a i r  t o  poor  on t h e  c e n t r a l  r idge t o p .  Timber i s  
abundant on t h e  lower s l o p e s  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 .  

Access t o  the claims w a s  by scheduled  f i x e d  wing 
s e r v i c e  from Terrace t o  the Snippakcr- 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  remaining 2-1 /2  m i l e s .  
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The on ly  topograph ic  coverage of t h e  area is on NTS 
s h e e t  1 0 4 B  ( 1 : 2 5 0 , 0 0 0 ) ;  however, one i n c h  e q u a l s  one-half  
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  c l a i m  group 
are 56'33'N and 13Oo45'W, r e s p e c t i v e l y .  

HISTORY 

The area covered by t h e  PINS claims w a s  p r e v i o u s l y  
s t a k e d  by S i l v e r  S tandard  Mines Ltd.  i n  t h e  mid-1960's 
b u t  no work was f i l e d  and r e s u l t s  o f  any work done are  n o t  
known t o  t h e  writer.  

MAPPING AND SAMPLING G R I D  

. A p i c k e t - l i n e  g r i d  w a s  e s t a b l i s h e d  i n  t h e  su rvey  area 
t o  p rov ide  c o n t r o l  for both  t h e  g e o l o g i c  mapping and t h e  
geochemical su rvey .  The base  l i n e  i s  7 , 6 0 0  f e e t  l ong  and  
i s  o r i e n t e d  SL?OW-N40E n e a r  t h e  edge o f  t h e  c l i f f s  which 
b o r d e r  t h e  no r thwes t  s i d e  of  t h e  r i d g e .  C r o s s - l i n e s  w e r e  
ex tended  nc rm-1  t o  t h e  base  l i n e  a t  8Or?-foo+, i n t e r v a l s  
roughly from t h e  c l i f f s  on t h e  no r 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  s o u t h e a s t  s i d e ,  where p r e s e n t ,  
or t o  t h e  major break- 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 .  I n  t h e  p o r t i o n  of  t h e  g r i d  between 
20E and 50E ,  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  of 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 .  

REGIONAL GEOLOGY 

The only  a v a i l a b l e  map showing r e g i o n a l  geology i n  
t h e  Iskut-Unuk Rivers-Snippaker  Creek r eg ion  i s  t h e  
Geo log ica l  Survey of Canada Map 9-1957. This  map i n d i c a t e s  
t h e  p re sence  of a no r thwes t - t r end ing  b e l t  of Tr iass ic  s i l t -  
s t o n e  a n d  a r g i l l i t e  which i s  e x t e n s i v e l y  i n t r u d e d  by rocks 
of t h c  Coast  I n t r u s i o n s  and a l s o  l o c a l l y  by younger f e l s i t e  
porphyry i n t r u s i o n s .  F u r t h e r  t o  t h e  s o u t h e a s t ,  t h e  p re sence  
of pre-Upper J u r a s s i c  v o l c a n i c s  and sed iments  of Upper 
J u r a s s j - c  t o  Lower Cre taceous  age i s  i n d i c a t e d .  

The. map a l s o  shows a f e l s i t e  porphyry s t o c k  i n t r u d i n g  
i n t e r m e d i a t e  rocks  of  t h e  Coast Range B a t h o l i t h  w i t h i n  t h e  
area of t h e  "PINS" c l a i m  group. Obse rva t ions  on t h e  c l a i m  
group i n d i c a t e ,  however, t h a t  t h e  a c t u a l  geology i s  q u i t e  
d i f f e r e n t  €rom that :  shown on Map 9-1957.  Reconnaissance 
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examinat ion i n  1 9 7 1  a t  t h e  t i m e  t h e  claims were s t a k e d  
i n d i c a t e d  t h e  p re sence  of a p y r i t i z e d  f e l d s p a r  porphyry 
i n t r u s i v e  on t h e  n o r t h  s l o p e s  of t h e  cen t r a l  r i d g e .  Th i s  
work r e v e a l e d ,  however, t h a t  t h e  porphyry i n t r u d e d  v o l c a n i c s  
of p robab le  Triassic  age r a t h e r  t h a n  Coast Range i n t r u s i v e s .  
Work d u r i n g  1 9 7 2  f u r t h e r  i n d i c a t e s  t h a t  no s u b s t a n t i a l  areas 
of Coast I n t r u s i o n s  are p r e s e n t  on t h e  claims and a l so  t h a t  
t h e  main body o f  t h e  f e l d s p a r  porphyry i n t r u s i v e  i s  l i m i t e d  
t o  an area on t h e  lower s l o p e s  of t h e  c e n t r a l  r i d g e  which i s  
much smaller than  t h a t  i n d i c a t e d  on Map 9-1957. 

GEOLOGY OF THE PINS CLAIM GROUP 

As mentioned e a r l i e r ,  approximate ly  3 1 , 0 0 0  feet  of 
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  c e n t r a l  r i d g e  which 
b i s e c t s  t h e  claim group. Geologic  mapping of  t h e  exposed 
rock ou tc rops  was conducted contemporaneously w i t h  t h e  geo- 
c h e m i c a l  sampling and also a f t e r  t h e  sampling w a s  c o m p l e t e d .  
Mapping was done a t  t h e  scale of 1 i n c h  e q u a l s  400  f e e t  and 
1 inch  e q u a l s  200 f e e t ;  t h e  f i n a l  g e o l o g i c  map, shown as 
P l a t e  I ,  w a s  compiled a t  1 i n c h  e q u a l s  2 0 0  f e e t .  

F ive  rock u n i t s  were mapped; t h r e e  of vol.canic o r i g i n  
and t w o  of appa ren t  i n t r u s i v e  o r i g i n .  The names shown on 
P la t e  I are f i e l d  terms and might  be changed when p e t r o -  
g r a p h i c  s t u d i e s  of  hand specimens t a k e n  d u r i n g  t h e  mapping 
are Completed. T h e  t h r e e  v o l c a n i c  u n i t s  r ecogn ized  were 
termed r h y o l i t e  (or  l a t i t e )  , a n d e s i t e ,  and c h l o r i t e - e p i d o t e -  
p y r i t e  rock.  The two i n t r u s i v e  u n i t s  w e r e  termed d i o r i t e  
porphyry and a n d e s i t e  porphyry.  Each rock  u n i t  w i l l  be  
d e s c r i b e d  s e p a r a t e l y .  

-. Rhyo l i t e  o r  L a t i t e  

The r h y o l i t e  u n i t  u s u a l l y  appea r s  t o  c o n s i s t  of f lows 
b u t  l0calJ.y may be  p r e s e n t  as s i l l s .  I t  i s  g e n e r a l l y  l i g h t  
c o l o r e d ,  massive,  and dense b u t  l o c a l l y  i s  f r a c t u r e d ,  s i l i c i -  
fied, aiid c o n t a i n s  c r o s s - c u t t i n g  q u a r t z  v e i n l e t s .  Where 
p r e s e n t  i n  t h e  r h y o l i t i c  un i t . ,  v i s i b l e  m i n e r a l i z a t i o n  u s u a l l y  
c o n s i s t s  of d i s semina ted  p y r i t e .  

Andes i t e  
I- 

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  da rk  g r e e n i s h  
g r a y ,  f i n e  g r a i n e d  and ranges  from p l a t y  t o  massive i n  o u t -  
c rop .  Fragrcental u n i t s  ( agg lomcra t i c? )  are  p r e s e n t  l o c a l l y  
which a r e  c h a r a c t e r i s t i c  of t h i c k  a n d e s i t i c  sec t ions  mapped 



- 4 -  

e l sewhere  by t h e  w r i t e r .  I t  should  also be no ted  t h a t  
v e r y  f i n e  g r a i n e d  bands were a l s o  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  and  i t  i s  p o s s i b l e  t h a t  a 
p o r t i o n  of  t h e  a n d e s i t i c  u n i t  may be  of sed imentary  o r i g i n .  
Rocks of t h e  a n d e s i t e  u n i t  u s u a l l y  e r 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  p o r t i o n s  of t h e  area mapped are  
more i n t e n s e l y  a l tered t o  c h l o r i t e ,  e p i d o t e ,  and p y r i t e .  
Carbonate-epidote-pyrite v e i n l e t s  are u s u a l l y  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 .  

Ch lo r i t e -Ep ido te -Pyr i t e  Rock 

The t h i r d  v o l c a n i c  u n i t  mapped w a s  s imply  termed c h l o r i t e -  
e p i d o t e - p y r i t e  rock (c-e-p) a f t e r  i t s  main mine ra 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 e s e  m i n e r a l s  i s  s o  i n t e n s e  t h a t  it i s  
imposs ib l e  t o  megascopica l ly  de te rmine  o r i g i n a l  composi t ion  
of t h e  rocks i n  t h e  u n i t .  I n  m o s t  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 %  of t h e  rock even though 
t h e  r e l a t ive  pe rcen tages  o f  t h e  t h r e e  m i n e r a l s  va ry  somewhat. 

Rocks of  t h e  u n i t  g e n e r a l l y  are a p p l e  g r e e n  t o  da rk  g reen  
i n  color and are medium f i n e  t o  very  f i n e  g r a i n e d .  P y r i t e  i s  
o f t e n  very  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  averages  1 5 %  t o  2 0 %  by volume and ranges  between 7% 
and 8 0 % .  A g e n e r a l  gu ide  t o  t h e  s t r e n g t h  of p y r i t i z a t i o n  is 
shown on Plat3 I f o r  all rock u n i t s  and t h e  v a r i a t i o n  i n  
p y r i t e  c o n t e n t  i n  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  can 
b e  r e a d i l y  s e e n .  Much o f  t h e  p y r i t e  i n  t h i s  u n i t  i s  d i s t i n c t l y  
c r y s t a l l i n e .  Fragmental  t e x t u r e  very  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  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-e-p u n i t  may r e p r e s e n t ,  a t  l e a s t  i n  p a r t ,  i n t e n s e l y  
altered p o r t i o n s  of t h e  a n d e s i t e  u n i t .  

D i o r i t e  Porphyry 

O f  t h e  t w o  i n t r u s i v e  rock u n i t s ,  t h e  d i o r i t e  porphyry i s  
f a r  more abundant and a s m a l l  s t o c k  may be p r e s e n t  a d j o i n i n g  
t h e  extreme wes t -southwes ter ly  p o r t i o n  o f  t h e  g r i d .  Within 
t h e  g r i d - a r e a  t h e  porphyry appea r s  t o  be p resen t .  mainly as 
d i k e s  and i r r e g u l a r  masses. N o  d e f i n i t e  t r e n d  o r  o r i e n t a t i o n  
of d i o r i t e  porphyry i n t r u s i o n  was n o t e d .  I n  appearance ,  it i s  
somewhat s i m i l a r  t o  t h e  f e l s i t e  o r  f e l d s p a r  porphyry mapped by 
t h e  GSC i n  t h e  g e n e r a l  Snippaker  Creek r e g i o n  b u t  g e n e r a l l y  
h a s  a g r e a t e r  phenocrys t  t o  groundmass r a t i o ,  i s  d a r k e r  i n  
color and ,  a l though  l o c a l l y  w e l l  p y r i t i z e d ,  does n o t  have t h e  
u b i q u i t o u s  d i s semina ted  p y r i t e  which c h a r a c t e r i z e s  t h e  former.  
Where n o t  b l eached  by t h e  o x i d a t i o n  of c o n t a i n e d  p y r i t e ,  t h e  
rock i s  g e n e r a l l y  medium gray  i n  c o l o r  and blocky i n  o u t c r o p .  
P l a g i o c l a s e  phenoc rys t s  ave rag ing  0 . 1  t o  0 . 2  i n c h e s  a c r o s s  
are dominant b u t ,  i n  some areas, s m a l l  phenoc rys t s  o f  a ferro-  
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magnesian m i n e r a l  now a l t e r e d  t o  c h l o r i t e  are a l so  e v i d e n t .  
The groundmass i s  s u b o r d i n a t e  and q u i t e  f i n e  g r a i n e d .  
A l t e r a t i o n  o f  t h e  d i o r i t e  porphyry r anges  from s l i g h t  t o  
moderate;  secondary m i n e r a l s  i n c l u d e  ch lo r i t e ,  c l a y ,  and 
ser ic i te .  

A l l  t h r e e  v o l c a n i c  u n i t s  are p e r c e p t i b l y  a l t e r e d  and 
p y r i t i z e d  n e a r  d i o r i t e  porphyry i n t r u s i o n s  b u t  it i s  n o t  
clear whether  or n o t  t h e  porphyry i s  r e s p o n s i b l e  f o r  t h e  
a l t e r a t i o n .  The widespread a l t e r a t i o n  r e f l e c t e d .  i n  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  and,  t o  a lesser e x t e n t ,  
p y r i t i z a t i o n  o f  t h e  r h y o l i t e  u n i t  does n o t  appear  t o  be  
s p a t i a l l y  r e l a t e d  t o  t h e  d i o r i t e  porphyry.  The i n t e n s i t y  
of c h l o r i t i z a t i o n  and p y r i t i z a t i o n  of t h e  a n d e s i t e  u n i t ,  
however, o f t e n  appears  t o  be d i r e c t l y  r e l a t e d  s p a t i a l l y  
t o  t h e  porphyry and t h e  i n t e n s i t y  o f t e n  p e r c e p t i b l y  i n c r e a s e s  
as a d i o r i t e  porphyry m a s s  i s  approached.  

Andes i t e  Porphyry 

The i n t r u s i v e  u n i t  termed a n d e s i t e  porphyry i s  g e n e r a l l y  
d a r k  g r a y ,  medium g r a i n e d ,  and i s  u s u a l l y  o n l y  s l i g h t l y  
a l t e r e d  and p y r i t i z e d .  Pyroxene phenoc rys t s  up t o  0 . 3  
i n c h e s  i n  l e n g t h  predominate a l though  smaller p l a g i o c l a s e  
phenoc rys t s  are p r e s e n t .  The groundmass i s  medium f i n e  
g r a i n e d  and i s  of e q u a l  o r  g r e a t e r  volume t h a n  t h e  phenoc rys t s .  
Contac t  r e l a t i o n s h i p s  s t r o n g l y  s u g g e s t  t h a t  t h e  a n d e s i t e  
porphyry i s  younger than  t h e  d i o r i t e  porphyry and it o f t e n  
i s  i n t r u d e d  a long  t h e  edges of d i o r i t e  porphyry d i k e s .  

A s  mentioned above, t h e  a n d e s i t e  porphyry i s  u s u a l l y  
u n a l t e r e d  and  only r a r e l y  c o n t a i n s  p y r i t e  even when a l l  
nearby rocks  cont .a in  abundant- p y r i t e  I ts  s p a t i a l  r e l a t i o n -  
s h i p  t o  t h e  d i o r i t e  porphyry i n d i c a t e s  t h a t  it w a s  i n t r u d e d  
a long  t h e  same zones of weakness b u t  t h e  l a c k  of a l t e r a t i o n  
and p y r i t i , z a t i o n  of t h e  a n d e s i t e  porphyry s u g g e s t s  r a t h e r  
s t r o n g l y  t h a t  i t  was i n t r u d e d  a t  a t i m e  s i g n i f i c a n t l y  l a t e r  
t h a n  the  d i o r i t e  porphyry.  

Genera l  

The mapping of t h e  u n i t s  shown on P la t e  I i s  b e l i e v e d  
t o  q u i t e  a c c u r a t e l y  i n d i c a t e  t h e  abundance and e x t e n t  of rock  
o u t c r o p  w i t h i n  t h e  g r i d  area on t h e  t o p  of t h e  r i d g e  a l though  
i t  i s  q u i t e  p o s s i b l e  t h a t  some small ,  s u b t l e  o u t c r o p s  may 
have been missed.  I n  a g e n e r a l  way, t h e  rough e x t e n t  of  t h e  
u n i t s  p r e s e n t  below t h e  c l i f f s  on t h e  nor thwes t  s i d e  of t h e  
r i d g e  are a l s o  shown b u t  it i s  emphasized t h a t  t h e  p o s i t i o n  
of t h e s e  u n i t s  i s  based on very  l i m i t e d  examinat ion  of o u t -  
c rops  and t h e  e x t e n t  of  t h e  u n i t s  p a r a l l e l  t o  t h e  t o p  of t h e  
c l i f f  was e s t i m a t e d  v i s u a l l y .  Obse rva t ions  of t h e  mapped 
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u n i t s  below t h e  c l i f f s  are t h u s  of l i m i t e d  accuracy  b u t  
are u s e f u l  as an a i d  i n  p r o j e c t i o n  of rock  d i s t r i b u t i o n  
t r e n d s  e v i d e n t  from t h e  m o r e  d e t a i l e d  mapping. 

The l i n i t e d  amount of t i m e  a v a i l a b l e  d i d  n o t  allow 
mapping i n  s u f f i c i e n t  d e t a i l  t o  a t t e m p t  cor re la t ion  of 
t h e  volcanic rock u n i t s  th rough t h e  g r i d  a r e a .  For 
i n s t a n c e ,  it i s  n o t  known i f  t h e  r h y o l i t e  u n i t  r e p r e s e n t s  
one o r  more f lows o r  whether  t h o s e  mapped are l e n t i c u l a r  
and of l o c a l  e x t e n t .  L i k e w i s e ,  t h e  a n d e s i t e  u n i t  a s  
observed  ranged from a t y p e  which n i g h t  b e  termed " p l a t y "  
t o  a t y p e  which i s  q u i t e  massive and b losky .  A d d i t i o n a l l y ,  
it i s  n o t  p o s s i b l e  t o  say  whether  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  r e p r e s e n t s  one f low u n i t  which i s  excep- 
t i o n a l l y  s u s c e p t i b l e  t o  a l t e r a t i o n  or whether  t h e  u n i t  
s imply d e f i n e s  t h e  l a t e r a l  and v e r t i c a l  e x t e n t  o f  p re -  
e x i s t i n g  rocks  which have been a l t e r e d .  I f  t h e  l a t t e r  i s  
t h e  case, i t  i s  obvious  from P l a t e  I t h a t  p o r t i o n  of  t h e  
g r i d  from 1 5 W  t o  28E r e p r e s e n t s  an a l t e r a t i o n  c e n t e r .  

Some t e n t a t i v e  s u g g e s t i o n s  of rock u n i t  c o r r e l a t i o n  
can be made, however. The d i s t r i b u t i o n  of o u t c r o p s  mapped 
as r h y o l i t e  between 10E and 34E and s o u t h e a s t  of t h e  base -  
l i n e  s u g g e s t  g e n e r a l  c o n t i n u i t y  and may i n d i c a t e  a r h y o l i t i c  
ho r i zon  i s  p r e s e n t  th roughout  t h i s  p o r t i o n  of t h e  a r e a .  
The r h y o l i t e  ou tc rops  shown i n  t h e  sou thwes te rn  p o r t i o n  of 
t h e  g r i d  and southwes t  of c r o s s - l i n e  20W do n o t  appea r  t o  
be p a r t  o f  t h e  same hor i zon  as t h a t  f u r t h e r  n o r t h e a s t .  
T h i s  p o r t i o n  of t h e  g r i d  i s  s e v e r a l  hundred feet  h i g h e r  
t h a n  t h a t  t o  t h e  n o r t h e a s t  arid, a l t h o u g h  o n l y  a few flow 
bedding a t t i t u d e s  are shown on P l a t e  I due t o  t h e  d i f f i c u l t y  
i n  d i s c e r n i n g  flow bedding i n  t h e  a l t e r e d  rGCkS, a g e n e r a l  
f l o w  bed-ding w a s  observed  i n  t h e  r h y o l i t e  o u t c r o p  a t  
2+50S/24W of N60T4,20°NE. 
t o  f i t  t h e  d i s t r i b u t i o n  of r h y o l i t e  i n  t h e  area t o  t h e  n o r t h -  
e a s t  and it i s  p o s t u l a t e d  t h a t  two s e p a r a t e  r h y o l i t i c  
h o r i z o n s  are p r e s e n t .  

This  a t t i t u d e  does  n o t  Gppear 

The d i s t r i b u t i o n  of  rocks  mapped on t h e  t o p  o f  t h e  
r i d g e  and o b s e r v a t i o n s  of rock  d i s t r i b u t i o n  a t  the b a s e  o f  
t h e  no r thwes t  s l o p e  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  nor thwes t  s l o p e  s u g g e s t  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  s e c t i o n  o f  a n d e s i t i c  r o c k s ,  
l a r g e l y  f lows ,  which n e a r  t h e  t o p  of t h e  r i d g e  are i n t e r -  
c a l a t e d  w i t h  flows of r h y o l i t i c  composi t ion .  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 s m a l l  s tocks and  numerous d i k e s  
of  i n t e r m e d i a t e  t o  b a s i c  composi t ion .  I n  g e n e r a l ,  t h e  
g e o l o g i c  environment appea r s  t o  e x h i b i t  c h a r a c t e r i s t i c s  
of one  i n  which d e p o s i t s  of t h e  massive s u l f i d e  t y p e  might 
be  p r e s e n t .  
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MINERALIZATION AND ALTERATION 
t. 

The 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 .  
Notes w e r e  k e p t  d u r i n g  t h e  mapping and t h e  abundance of 
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 base  me ta l  s u l f i d e s  w a s  recorded .  A s  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  was mapped s e p a r a t e l y .  

P l a t e  I shows t h e  abundance of 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 l e t s  a r e  shown by symbols. N o  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  ca rbona te  b u t ,  i n  a g e n e r a l  way, t h e  abundance 
of 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 o f  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 ,  c a r b o n a t e  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  rare b u t  c h l o r i t e  
and ser ic i te  are abundant .  

M o s t  of 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 .  and p y r i t e ;  a few a l s o  c o n t a i n  s m a l l  amounts of 
cha lcopyr i t e ,  g a l e n a ,  and s p h a l e r i t e .  An area o f  copper  
n i n e r a l i z a t i o n  was no ted  i n  1 9 7 1  which cou ld  n o t  be mapped 
d u r i n g  t h e  1 9 7 2  program. T h i s  showing w a s  located a t  
approximate ly  28+50W/lN on t h e  c u r r e n t  g r i d  and c o n s i s t e d  
of c h a l c o p y r i t e ,  m a l a c h i t e ,  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  specks ,  coa.rser 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 .  The exposure ,  
which w a s  abou t  15 feet  w i d e  and 50 t o  75 f e e t  l ong ,  t r e n d e d  
s o u t h e r l y  and wi?s  surrounded a t  t h e  t i m e  by snow. During 
t h e  1972 work program, t h e  showing was e n t i r e l y  covered by 
snow remaining from t h e  p rev ious  w i n t e r  and c o u l d  n o t  be  
mapped. 

Copper-bearing f l o a t  was a l so  n o t e d  d u r i n g  t h e  1971 
examinat ion  i n  t h e  lower p o r t i o n s  of  t h e  s t e e p  gu lch  head- 
i n g  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 40E and 
48E. This  m a t e r i a l  c o n s i s t e d  of h o r n f e l s e d  a n d e s i t e  
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 chal .copyrsle ,  and an abundant n i x t u r e  of 
m a l a c h i t e  and  l i m o n i t e .  Th i s  m a t e r i a l  was n o t  found i n  
p l a c e  i n  1 9 7 1  no r  w a s  any s imi la r  m a t e r i a l  found i n  t h e  
a r e a  n e a r  t h e  head of t h e  gu lch  i n  1972. Consequent ly ,  it 
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  somewhere i n  t h e  middle  
r eaches  of t h e  gu lch .  

A 6-inch wide,  e a s t e r l y  t r e n d i n g  q u a r t z  v e i n  was no ted  
d u r i n g  t h e  mapping a t  24+50W/1+80S which c o n t a i n s  p y r i t e  
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and some c h a l c o p y r i t e ,  g a l e n a ,  and s p h a l e r i t e .  A rock  
c h i p  sample w a s  t a k e n  of t h e  v e i n  m a t e r i a l  and t h e  
a n a l y t i c a l  r e s u l t s  are shown on P la t e  11. Very small 
amounts of b a s e  m e t a l  s u l f i d e s  were no ted  a t  a few o t h e r  
l o c a l i t i e s  b u t ,  i r r  g e n e r a l ,  t h e  very  f i n e  g r a i n e d  
s u l f i d e s  observed  i n  t h e  remain ing  exposures  mapped 
appeared t o  c o n s i s t  e n t i r e l y  of p y r i t e .  The geochemical 
r e s u l t s  d e s c r i b e d  i n  t h e  n e x t  s e c t i o n ,  however, s u g g e s t  
t h a t  m O r e  i n t e n s e l y  m i n e r a l i z e d  zones may be  p r e s e n t  
benea th  overburden cover  i n  several p o r t i o n s  of t h e  area 
covered  by t h e  mapping. 

GEOCHEMICAL SURVEY 

As can b e  observed 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 t h a n  1 0 %  of  t h e  a r e a  s o  a geo- 
chemical  S o i l  sampling su rvey  w a s  under taken  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  of base m e t a l  v a l u e s  
w i t h i n  t h e  area mapped. The samples were t aken  from t h e  
I'B" soil hor i zon  a t  dep ths  r ang ing  from 9 t o  14 i n c h e s .  
I n  the area of t h e  su rvey ,  t h e  humic zone t h i c k n e s s  r anges  
from 0 t o  4 i n c h e s  and t h e  l eached  "A" h o r i z o n  t h i c k n e s s  
ranges  from 0 t o  as  much as 6 i n c h e s .  The "B" zone 
material  g e n e r a l l y  c o n s i s t s  of  t a n  t o  brown sandy l o a m  b u t  
t h e  c o l o r  of t h e  sampled m a t e r i a l  v a r i e s  from t a n  through 
brown t o  r e d  and l o c a l l y  t h e  m a t e r i a l  i s  c l ayey  or  s i l t y  
ra ther  t h a n  sandy. I n  some a r e a s  t h e  s o i l  i s  q u i t e  g r a v e l l y  
ar,d no samples w e r e  t a k e n  f r o m  areas where i n s u f f i c i e n t  
f i n e  m a t e r i a l  w a s  p r e s e n t .  
was about  1 1 - 1 2  i n c h e s .  

The average dep th  o f  sampiing 

The samples w e r e  t aken  i n  k r a f t  paper  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  of t h e  bag.  
a r e a s  where rock e-xposures w e r e  p r e s e n t ,  rock c h i p  samples 
w e r e  t a k e n  t o  supplement t h e  s o i l  sanyles. 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  15  
f e e t .  The average  weight  of t h e  rock c h i p  samples w a s  1 / 2  
t o  3/4  lb. and t h e  c h i p s  were s t o r e d  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  of t h e  s o i l  samples .  

I n  

D e s c r i p t i v e  n o t e s  r e c o r d i n g  sample d e p t h ,  t h i c k n e s s  
of  t h e  humic zone, "A" h o r i z o n ,  and 'IB" h o r i z o n ,  and 
c h a r a c t e r i s t i c s  o f  t h e  "B" hor i zon  were k e p t  for  each s o i l  
sample. S i m i l a r  not.es r e c o r d i n g  rock t y p e ,  a p p a r e n t  a l te r -  
a t i o n ,  and abundance and t y p e  of s u l f i d e s  were k e p t  f o r  
each rock c h i p  sample. A t o t a l  of 1 4 6  s o i l  and 27  rock c h i p  
samples were t aken .  Of t h e s e ,  1 1 0  s o i l  samples and all 27  
rock chi.p samples were ana lyzed .  
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The samples w e r e  t aken  t o  Crest L a b o r a t o r i e s  i n  
Vancouver and each was ana lyzed  f o r  coppe r ,  l e a d  and 
z i n c  c o n t e n t .  I n  a d d i t i o n ,  7 4  s o i l  and 1 0  rock c h i p  
samples were ana lyzed  for s i l v e r  and go ld .  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  wi th  a 
mix tu re  of  n i t r i c  and p e r c h l o r i c  a c i d s .  Metal c o n t e n t s  
were then  determined w i t h  a Tec t ron  AA5 atomic adsorp-  
t i o n  spec t ropho tomete r .  The rock c h i p  samples w e r e  
p u l v e r i z e d  t o  -100  mesh and s i m i l a r l y  d i g e s t e d  w i t h  n i t r i c  
and p e r c h l o r i c  acids ; meta l  c o n t e n t s  w e r e  a l s o  de te rmined  
by atomic a d s o r p t i o n .  The go ld  d e t e r m i n a t i o n s  w e r e  s i m i l a r  
t o  t h o s e  f o r  t h e  o t h e r  f o u r  metals w i t h  t h e  e x c e p t i o n  
t h a t  t h e  samples were d i g e s t e d  w i t h  aqua r e g i a  and t h e  
go ld  was s t r i p p e d  o r g a n i c a l l y  wi th  me thy l i sobu ty lke tone .  
A l l  me ta l  c o n t e n t s  were r e p o r t e d  i n  p a r t s - p e r - m i l l i o n .  

R e s u l t s  of t h e  survey  are shown on P la t e  I1 (Composite 
Metal) ,  P l a t e  111 (Copper) ,  Plate  I V  ( L e a d ) ,  and P la t e  V 
( Z i n c ) .  Histograms were compiled f o r  copper ,  l e a d ,  and 
z i n c  i n  s o i l  and threshold  anomalous, anomalous, and 
s t r o n g l y  anomalous l e v e l s  were de termined  f o r  each m e t a l .  
The sampled l i n e s  are too wide ly  spaced  t o  a l low f i r m  
con tour ing  of t h e  v a l u e s  f o r  each metal shown on P la tes  111, 
Ii7, and V but: Lerit-.dtive cvri tours  a r e  shown on each  P l a t e  
t o  be t t e r  d e f i n e  anomalous t r e n d s .  

Copper 

Histograms of  copper  c o n t e n t  i n  s o i l  i n d i c a t e  back- 
ground i n  t h e  .surveyed a r e a  i s  50 ppm; t h r e s h o l d  anomalous 
v a l u e s  w e r e  selected a t  1 0 0 - 1 4 9  ppm, anomalous a t  150-299 ppm, 
and s t r o n g l y  anomalous a t  300 ppm and above. Plate  I11 
i n d i c a t e s  t h a t  copper  c o n t e n t  i n  t h e  southwes tern  p o r t i o n  
of t h e  g r i d  i s  above t h r e s h o l d  v a l u e s  i n  a zone approximate ly  
4 , 0 0 0  f e e t  long  and 300 t o  1 , 6 0 0  f e e t  wide. Within t h i s  
area, a p o r t i o n  2 , 2 0 0  feet  long  and 300 t o  1 , 5 0 0  f e e t  wide 
c o n t a i n s  i n  excess  of 1 5 0  ppm copper .  I n  bo th  i n s t a n c e s ,  
t h e  anomalous zones are open t o  t h e  southwes t  and nor thwes t .  
The h i g h e s t  v a l u e  i n  t h e  area d e s c r i b e d  i s  520 ppm. Four 
s c a t t e r e d  rock c h i p  samples were t aken  from t h e  anomalous 
zone but only  one had v a l u e s  comparable t o  t h e  s o i l  v a l u e s ,  
possib1.y i n d i c a t i n g  t h a t  t h e  sou rce  of copper  i s  one o r  a 
s e r i e s  of r e l a t i v e l y  h igh  grade  occur rences  w i t h i n  t h e  
anomal.cus area. 

The p resence  of anomalous copper  c o n t e n t  i n  s o i l  does  
n o t  appea r  t o  be r e l a t e d  t o  t h e  p re sence  of  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 .  There i s ,  however, a s p a t i a l  
r e l a t i o n s h i p  t o  the presence  of t h e  r h y o l i t e  u n i t  and a l s o  
t o  d i o r i t e  porphyry i n t r u s i v e s .  
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N o  o t h e r  s i g n i f i c a n t  copper  anomalous areas w e r e  
no ted  w i t h i n  t h e  surveyed  area. 

Lead - 
Histograms of l e a d  c o n t e n t  i n  soil i n d i c a t e  background 

i n  t h e  surveyed a r e a  i s  35 ppm; t h r e s h o l d  anomalous v a l u e s  
w e r e  s e l e c t e d  a t  60-79 pprn, anomalous a t  80-109 ppm, and 
s t r o n g l y  anomalous a t  1 1 0  ppm a.nd above. P la te  IV i n d i c a t e s  
t h a t  anomalous l e a d  c o n t e n t  i s  p r e s e n t  i n  t h r e e  p r i n c i p a l  
p o r t i o n s  of t h e  su.rveyed area; 1) t h e  southwes t  end o f  t h e  
g r i d  w i t h i n  t h e  area of anomalous copper  c o n t e n t ,  2 )  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  on l i n e s  4E and 1 2 E  
roughly  w i t h i n  and f r i n g i n g  t h e  long  " t a i l "  of th reshold  
anomalous copper  c o n t e n t  which ex tends  eas tward  i n t o  t h i s  
a r e a ,  and 3 )  i n  t h e  n o r t h e a s t  p o r t i o n  of t h e  g r i d  on l i n e s  
36E, 40E, and 44E i n  an  area where no  anomalous copper  
c o n t e n t  w a s  no ted .  

The area o f  anomal.ous l e a d  c o n t e n t  i n  t h e  sou thwes te rn  
p o r t i o n  of t h e  g r i d  (#1 above) i s  9 G O  f ee t  long  by 500 feet  
wide and i s  opeii t o  t h e  west. The anomaly i s  of moderate 
i n t e n s i t y  w i t h  a maximum v a l u e  of 1 2 4  ppm. 

The anomalous area 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 
the g r i d  (#2 above) w a s  n o t  contoured  due t o  t h e  p re sence  
of a number of l o w  rock c h i p  samples which were t aken  between 
t h e  g r i d  l i n e s .  The maximum l e a d  v a l u e  i n  t h i s  arca i s  on ly  
88 ppill b u t  the anomaly nay b e  of s i g n i f i c a n c e  as it i s  
l a r g e l y  c o i n c i d e n t  w i t h  areas of anomalous o r  t h r e s h o l d  
anonlalous copper and z i n c  c o n t e n t .  

The l e a d  anomaly i n  t h e  n o r t h e a s t  p o r t i o n  of t h e  g r i d  
( # 3  above) i s  approximately 950  f e e t  l o n g  and 3 0 0  t o  600  
feet  wide. The anomaly i s  open t o  t h e  s o u t h  and i t s  a c t u a l  
e x t e n t  i s  unknown. The h i g h e s t  v a l u e  i s  1 6 5  ppm and t h e  
anomaly a l so  may b e  s i g n i f i c a n t  as it 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  a z i n c  anomaly. 

As i s  t h e  c a s e  w i t h  areas of anomalous copper  c o n t e n t ,  
t h e  a r e a s  anomalous i n  l e a d  do n o t  appea r  t o  be r e l a t e d  t o  
t h e  d i s t r i b u t i o n  of 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  
b u t  do appear  t o  be  s p a t i a l l y  r e l a t e d  t o  e i t h e r  t h e  r h y o l i t e  
u n i t  or  t o  i n t r u s i . o n s  of d i o r i t e  porphyry.  The #1 anomalous 
area appea r s  t o  be most cl .osely a s s o c i a t e d  w i t h  t h e  r h y o l i t e  
u n i t ,  t h e  H2 p o s s i b l y  w i t h  porphyry and r h y o l i t e ,  and t h e  # 3  
w i t h  t h e  t r e n d  of r h y o l i t e  d i s t r i b u t i o n  i n  the a r e a  and a l so ,  
p o s s i b l y ,  w i t h  t h e  p re sence  of a l t e r e d  p y r i t i z e d  a n d e s i t e .  
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Zinc 

H i s t o g r a m  of  z i n c  c o n t e n t  i n  s o i l  i n d i c a t e  b a c k g r o m d  
i n  t h e  surveyed area i s  75 ppm; t h r e s h o l d  anomalous v a l u e s  
w e r e  selected a t  125-174 ppm, anomalous a t  175-249 ppm, and  
s t r o n g l y  anomalous a t  250 ppm and above. As i n  t h e  case 
w i t h  l e a d ,  P l a t e  V i n d i c a t e s  anomalous z i n c  c o n t e n t  i s  
p r e s e n t  i n  t h r e e  p r i n c i p a l  a r e a s ;  1) t h e  southwes t  p o r t i o n  
o f  t h e  g r i d  c e n t e r e d  on Line  20W and t h e  base  l i n e ,  2 )  i n  
t h e  s o u t h - c e n t r a l  p a r t  of t h e  g r i d  c e n t e r e d  on 4E/8S,  and 
3 )  i n  t h e  n o r t h e a s t  p o r t i o n  of  t h e  g r i d  on L ines  36E and 
40E. 

The anomaly i n  t h e  sou thwes te rn  p o r t i o n  of  t h e  g r i d  
(#1 above) i s  c o i n c i d e n t  w i th  b u t  larger  t h a n  t h e  l e a d  
anomaly i n  t h i s  area and. co inc id .en t  w i t h  b u t  smaller t h a n  
t h e  copper  anomaly. The area o f  anomalous z i n c  c o n t e n t  i s  
1 , 4 0 0  f e e t  long  by 1 , 1 0 0  f e e t  wide and i s  open t o  t h e  w e s t .  
Tlie h i g h e s t  value i s  330  ppm. 

The anomaly i n  t h e  s o u t h - c e n t r a l  p a r t  o f  t h e  g r i d  ( # 2  
above) i s  c o i n c i d e n t  w i t h  t h e  " t a i l "  of  t h r e s h o l d  anomalous 
copper  c o n t e n t  i n  t h e  area and  i s  l a r g e l y  c o i n c i d e n t  w i t h  
t h e  zone of anomalous l e a d  c o n t e n t .  T h e  area o f  t h r e s h o l d  
anomalous z i n c  c o n t e n t  i s  1 , 4 0 0  f e e t  l ong  by 1 0 0  t o  600  f e e t  
wide and i s  c o n t a i n e d  on a l l  s i d e s  by samples of  lower  z i n c  
c o n t e n t .  

w 

T h e  anomaly i n  t h e  n o r t h e a s t  p o r t i o n  of  t h e  g r i d  ( # 3  
above) 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  anomaly p r e s e n t  
i n  t h e  area. The area of t h r e s h o l d  anomalous z i n c  c o n t e n t  
i s  700 f e e t  long by 200 t o  400  f e e t  wide and,  as i s  t h e  case 
wi th  lead, t h e  anomaly i s  open t o  t h e  s o u t h .  

The areas of anomalous z i n c  c o n t e n t  a l so  appea r  t o  be 
most c l o s e l y  a s s o c i a t e d  w i t h  t h e  d i s t r i b u t i o n  of t h e  r h y o l i t e  
u n i t  aiid/or t h e  p re sence  of  d i o r i t e  porphyry i n t r u s i o n s .  
i s  t h e  case wi th  copper  and lead, t h e  #l anomalous area 
appea r s  t o  be  most c l o s e l y  a s s o c i a t e d  w i t h  t h e  p re sence  of  
t h e  r h y o l i t e  u n i t .  The # 2  anomalous a r e a  appea r s  t o  b e  
r e l a t e d ,  s p a t i a l l y  a t  l eas t ,  t o  t h e  p re sence  of bo th  d i o r i t e  
porphyry and r h y o l i t e .  The # 3  anomaly does n o t ,  however, 
f i t  t h e  t r e n d  of  r h y o l i t e  d i s t r i b u t i o n  and appea r s  t o  be  
r e l a t e d  t o  t h e  p re sence  of a l t e r e d ,  p y r i t i z e d  a n d e s i t e .  

S i l v e r  and Gold 

A s  

-_I_ 

A s  o n l y  a p o r t i o n  o f  t h e  samples t aken  were ana lyzed  
for  s i l v e r  and g o l d ,  s e p a r a t e  P la tes  showing t h e i r  d i s t r i b u -  
t i o n  were n o t  p rcpa red  and i n s t e a d  r e f e r e n c e  i s  made t o  t h e  
composite metal r e s u l t s  shown on P la t e  11. N o  s t r o n g  anomalies  
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fo r  e i t h e r  s i lver  o r  g o l d  w e r e  r e v e a l e d  by t h e  su rvey  b u t  
b o t h  m e t a l s  are p r e s e n t  i n  unusual  amounts i n  a background 
s e n s e  throughout  t h e  surveyed areas. 

S i l v e r  c o n t e n t  i n  excess of 2 .0  ppm i s  p r e s e n t  a t  a 
number of sample si tes i n  t h e  area of t h e  c o i n c i d e n t  
Cu-Pb-Zn anomaly i n  t h e  sou thwes te rn  p a r t  of t h e  g r i d  area. 
S i lve r  c o n t e n t  i n  t h i s  range  i s  also p r e s e n t  t o  the n o r t h -  
east  of t h i s  anomaly a l o n g  t h e  b a s e  l i n e .  One anomalous 
g o l d  sample ( 0 . 2 2  ppn) was a l so  t aken  a t  20W/base l i n e  
w i t h i n  t h e  area of t h i s  c o i n c i d e n t  anomaly. 

One o t h e r  anomalous g o l d  sample ( 0 . 3 0  ppm) w a s  t a k e n  
a t  28E/4S b u t  no c o r r e l a t i o n  w i t h  o t h e r  anomalous m e t a l  
c o n t e n t  is  e v i d e n t .  The sample a t  12E/12S  r e t u r n e d  a 
2.0 ppm s i l v e r  v a l u e  a s s o c i a t e d  w i t h  1 0 0  ppm l e a d  c o n t e n t .  
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SUbDIARY AND CONCLUSIONS 

The o v e r a l l  g e o l o g i c  environment appea r s  t o  b e  
c h a r a c t e r i z e d  by t h e  p re sence  of a t h i c k  series of a n d e s i t i c  
f l O t 7 S  and,  p o s s i b l y ,  sed iments  which become more a c i d i c  o r  
r h y o l i t i c  upward. The v o l c a n i c  series is i n t r u d e d  by t w o  o r  
p o s s i b l y  t h r e e  t y p e s  of p o r p h y r i t i c  rocks  i n  a p a t t e r n  
which does n o t  reveal any p a r t i c u l a r  i n t r u s i v e  t r e n d .  

Rocks which are i n t e n s e l y  altered t o  c h l o r i t e ,  e p i d o t e ,  
and p y r i t e  form an  i n t e g r a l  p a r t  of t h e  v o l c a n i c  series 
and may r e p r e s e n t  e i t h e r  a v o l c a n i c  h o r i z o n  which i s  v e r y  
s u s c e p t i b l e  t o  a l t e r a t i o n  or may i n s t e a d  r e v e a l  t h e  p re sence  
of a n  a l t e r a t i o n  c e n t e r  w i t h i n  which most of t h e  p r e - e x i s t i n g  
rocks  have been e x t e n s i v e l y  a l t e r e d .  

Two p r e v i o u s l y  known l e a d s  t o  p o s s i b l e  economic s u l f i d e  
m i n e r a l i z a t i o n  could  n o t  be  fo l lowed up d u r i n g  t h e  1 9 7 2  
program and no  a r e a s  s t r o n g l y  m i n e r a l i z e d  with base metal 
s u l f i d e s  were found w i t h i n  t h e  l i m i t s  of t h e  survey .  However, 
t h e  s o i l  geGchemica1 program did reveal t h e  p resence  of one 
l a r g e  and two medium s i z e d  areas which c o n t a i n  anomalous 
amounts of copper, lead, and z i n c .  I n  a d d i t i o n ,  s i l v e r  and 
go ld  c o n t e n t  i n  t h e  area of t h e  survey  was o f  an  abnormally 
h i g h  background a l though  no s i g n i f i c a n t ,  d i s t i n c t l y  anomalous 
areas w e r e  d e t e c t e d .  T h e  l a r g e  r a t i o  of cover  t o  rock 
exposure coupled wi th  t h e  p re sence  of t h e  geochemical anoma- 
l i es  s u g g e s t s  t h a t  s i g n i f i c a n t  areas of  m i n e r a l i z a t i o n  may 
be  p r e s e n t  w i t h i n  t h e  areas covered  w i t h  overburden.  

I n  g e n e r a l ,  t h e  g e o l o g i c  environment  appea r s  t o  e x h i b i t  
t h e  c h a r a c t e r i s t i c s  of one i n  which r e l a t i v e l y  h igh  grade  
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 .  

F u r t h e r  work, i n c l u d i n g  expanded and more d e t a i l e d  geo- 
l o g i c  mapping and geophys ica l  s u r v e y s ,  i s  j u s t i f i e d .  
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1 , 9 8 7 . 5 0  
424 .09  
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T o t a l :  9 iJ& 
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Analytical Method: Atomic Absorption 
Digestion Method: HC104 + HNo3 
Sample Marked: CoEer Lea4 Zinc Silver GoAd 

BL 0 W 50 30 60 2 -0 .11 

Geochemical analysis for copper, lead, zinc, s i lver  and gold , 

ppm 

2 

4 
. 6  

8 
10 

12 

14 

16 
18 

20 

22 

24 

BL 26 W 

BL 2 E 

4 
6 

8 
10 

. ' 12 

14 
16 

18 
20 

22 
24 

BL 26 E 

65 
106 

68 

69 
62 

35 0 

18 0 

2 10 
275 
175 
330 

370 
25 0 

44 
115 
92 
40 

32 

117 

22 
100 

34 

33 

42 
46 

36 

46 

38 

36 

32 
28 
48 

48 

54 
100 

68 

78 

124 

36 
26 

50 

30 
40 
20 

36 
22 

54 

30 

32 

34 
30 

34 

85 3.0 

135 1.3 

75 1.8 

60 2.0 
50 1.5 

165 2.0 

113 2.0 

15 0 1.5 
330 2.8 

2 10 2 e3 

255 3.0 

2 65 2.3 

125 1.3 
60 1.8 

145 1.3 
120 1.8 
60 1.3 

65 1.3 

135 1.9 

70 1.8 

15 0 1.8 

63 1.9 

68 1.8 

60 104 
68 1.6 

65 2.0 

.ll 

. 11 

.14 

.12 

.14 

09 

.12 

.10 

.22 

.09 

.12 

.10 

.12 

.14 

. 12 

.12 

.18 

.14 

.12 

. .12 

.10 

.12 

.12 

. 13 

.17 

.14 



- 2  - 
Mr. Michael J .  F i t z g e r a l d ,  
Lab 928G 

Sample Marked: Cogger Lea$ Zinc S i  lver Go Id  ppm m 

28E 0+50 S 56 30 70 1.3 15 - 2s 26 E 28 24 53 1.9 . 11 
28 58 54 115 1.9 .18 

30 34 32 68 1.5 .13 
32 31 28 60 1.6 .13 

34 39 36 75 1.5 .12 
36 24 27 70 1.4 .12 
38 21 28 60 1.6 .13 

2s 40 E 29 30 70 1.5 08 

BL 40 E 28 32 75 1.5 .08 
42 25 34 80 1.6 .10 

44 36 40 78 1.6 .10 

46 24 26 70 2.1 .10 

BL 48 E 31 28 85 1.5 .11 

BL 49+60 E 51 22 90 1.5 13 
20W 2 N 3 05 136 330 1.9 .ll 

4 N  

6 N  

6 s  
8 s  

10 s 
12 s 

20W 14 S 

4 W  2 N  

4 s  
6 s  

8 s  

10 s 
12 s 

4W 14 S 
12E 6 N 

8 N  
12E 2 S 

4 s  
6 s  
8 s  

10 s 
12E 12 S 

w 

190 

345 

184 

375 

56 

114 

106 

355 

15 0 

93 
64 

54 

55 

50 
48 
12 6 

148 

72 

38 

72 

100 

58 

62 

42 

42 
104 

26 

32 

40 

54 

36 
36 
40 
28 

24 

30 
28 

40 

56 
38 

118 

145 

18 0 
190 

105 

15 0 

143 

165 

93 

2.1 

2.0 

1.8 
2.0 

1.6 

1.8 
1.8 
1.5 

1.3 
125 1.4 

85 1.6 

70 2.1 

98 1.5 

115 1.4 
60 1.5 
105 1.1 . 

200 1.6 

115 1.8 

.07 

.09 

.09 

.09 

.04 
12 

.14 

.12 

13 

.11 

.12 

.13 

.13 

.08 

.08 

.04 

.11 

.11 

36 75 1.3 .10 

80 110 1.5 .11 

38 130 1.8 .08 

94 100 2.0 .10 



- 3 -  
K r .  Michael J. F i t z g e r a l d ,  

1 Lab 9286 

i 

i 
1 C o  er Lead Zinc S iAver g014 

ppm 

2 95 42 190 1.6 .08 26N 2+50 

28E 4 S 30 30 55 1.0 .30 

6 s  21 28 40 0.9 .14 

28E 8 S 29 36 68 1.3 .13 

Sample Marked: p{X 

40E 4 S 61 144 78 1.6 .12 

6 s  18 34 73 1.6 . 11 

10 s 75 30 93 105 .10 
I.S. * 62 38 163 1.8 8 s  

40E 12 S 18 18 60 1.0 .16 

Rock Geochem 

RC J 

M-N 270 

Wl50 
U 

w-x 
30W - 1s 
20E -4N 
32E -BL 

36E -BL 

RC 12E -4N 

13 0 

68 

7 
12 

33 
80 
18 

22 

12 

10 

365 930 2.9 

30 28 2.4 

10 6 0.2 

22 55 1.0 

30 83 1.0 
38 2 15 2.0 

12 30 1.3 

34 15 104 

22 65 1.4 

14 40 1.5 

.07 

.19 

.07 

.06 

.07 

.07 

.08 

.07 

.09 

. 09 

* I n s u f f i c i e n t  sample 

Yours t r u l y ,  

CREST LABOMTORUS (B.C.) LTD-, 

F8;C. Burgess 

Chief Assayer 

-. 
, .. . . . - .  
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CREST LABORATORIES (B.C.) LTD. 
B.C. REGISTERED ASSAYERS 

GEOCHEMISTS 

PHONE 688-8586 

1068 HOMER STREET, 

VANCOUVER 3, B.C. 

October 6, 1972 

Cobre Explora t ions  Ltd. ,  
2467 Kilmarnock Crescent ,  
North Vancouver, B.C. 

Lab 9366 Geochemical a n a l y s i s  f o r  copper,  l e a d  and z i n c  

Mesh S ize :  
A n a l y t i c a l  Method: 
Diges t ion  Method: 

- 80 and - 100 
A t o m i c  Absorpt ion 
HC104 + HN03 

Sample Marked: Cogger m Lead Zinc ppm Sample Marked: CoEger Lea$ Zinc * 
4 E  

4 E  
2 OE 

2 OE 

3 6E 

3 6E 

443 

44E 
463 

48E 

2 N  
4 N  
2 s  

4 s  
6 s  

8 s  

10 s 
12 s 
13 S 

2 N  

4 N  

2 s  
4 s  
6 s  

8 s  

10 s 
4 s  
6 s  

8 s  

10 s 
2 s  

4 s  
6 s  
8 s  

10 s 
2 N  

4 N  

110 
50 
44 
54 
89 

132 

105 
70 
68 

32 
60 

130 
30 
28 

44 
33 

25 
66 

44 
84 

30 

54 

30 

43 

54 
24 

42 

88 
68 
68 

52 
80 

74 

88 

58 
53 

64 
66 

90 
50 

56 

52 

56 
54 

165 

84 

88 

62.. 
60 

58 

56 

58 
54 

64 

145 12W 2+2 ON 520 98 180 
83 
75 
88 

135 

.. 230 

195 

83 
80 

68 

95 
100 

50 
65 

83 

55 
70 

125 

83 
220 

, 80 

110 

-75 
90 

80 
58 

70 

2 s  170 70 

4 s  160 59 
6 s  no sample 

8 s  88 56 
10 s 51 50 
12 s 160 105 

14 S 75 60 
12W 16 S 78 64 

Rocks 
~ "0" 14 42 

-P 30 70 

* Q  
bR 
-S 

'Z 

AA 

BB 

GG 

JJ 

78 40 
30 72 

53 64 

18 38 

13 

10 - 

48 

30 
120 40 
29 52 

'12E 2 S 22 . 155 
10 s 22 30 

24E 4 S 12 40 
-26E 4 S 10 57 
'30E 6 s 23 44 
-42E 4 S 42 44 

125 
115 

70 
85 
165 
100 

100 

48 
35 

38 
93 
140 
48 
100 

60 

155 

63 

340 
35 

80 
90 
85 
18 0 
195 

F.C. B u r g e s g C h i e f  Assayer 
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1 INTEREST OF 1 %  PER MONTH CHARGED ON OVERDUE ACCOUNTS 



COBRE ExpIx1FUL'IOli LIHITGD 

2467 ILIIMAlWXK CREScSi" 

NO€U!H VANCOUVEB,, B.C. 
f 

INVOICES 510 B 518 REFERENCE 

1 r 1 

FLYING SERVICE FOR MONTH OF S ~ B J B ~  8 SC 12 i s 7 2  
A S  PER ATTACHED FLIGHT INVOICES. 

HELICOPTER TYPE Bell L7 L3B-q REG. No. C.F.& 

STEtvART, B.C. BASE OF OPERATION 

BALANCE FORWARD 

-HOURS @ S  PER H R .  

-HOURS @ S  PER H R .  

-HOURS A* 10 V. I .H.  FUEL @ S 155e00 PER H R .  

MINIMUM CHARGES ( IF  APPLICABLE) 

CREW EXPENSES 

ADWTIONAL CHARGES 

i 
,.L."D .".I*U .OII 

TOTAL CHARGES .. 645 e 8 0  

/ STATE w E NT 

i l  
I 

/77) 00 

-t-- 
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LTD. 

Abbot s fo r i t ,  b.C 



Abbotsf 'ord,  5 . C  

TERMS: 30 DAYS NET 



IN ACCOUNT WITH: 

NQ NQ 

T R A C I N G S  R E O  T Y P E  P R I N T S  S I Z E  9 0  F T  

D \ E w +  u q < - - e  L \N 3 5 K - 3 .  c: S-3 

- 
‘0 

r 0‘ 
n \ f  

\ J  
- I” 

FEDERAL SALES TAX 

T O T A L  

PROVINCIAL SALES TAX 
-----*- 

T O T A L  
-/--.< -* 

VERSATILE REPRODUCTIONS 81 SUPPLY CO. LTD. 

33771 CYPRUS ST., ABBOTSFORD, B.C. 

R A T E  

- h - 3 0  , 

I 

G 423 
5 - 4 3  

1Z0/o 

5 O/O 

? X  

PHONE: 053-0914 

NVO 



IN ACCOUNT WITH: 

NO NQ 
T R A C I N O S  R E O .  T Y P E  P R I N T S  

1 

I 

I I 

ORDERED B Y :  

VERSATILE REPRODUCTIONS 81 SUPPLY CO. LTD. 

33771 CYPRUS ST., ABBOTSFORD, B.C. 

PHONE: 8530914 

S I Z E  I S O .  F T .  

I T O T A L  (1 
I 

T O T A L  r7- 2 8  I 














