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SUMMARY --- 

On t h e  P y r i t e  and P e r t h  Crown G r a n t s  and a d j a c e n t  Goat 1 t o  3 C l a i m s ,  

A q u i t a i n e  Company of  Canada h a s  conduc ted ,  i n  t h e  c o u r s e  o f  t h e  1979 f i e l d  

s e a s o n ,  i n v e s t i g a t i o n  t o  e x p l o r e  t h e  geology and e x t e n s i o n  o f  t h e  o r i g i n a l  

Cu-Zn-Pb-Ag "vein" showing o u t c r o p p i n g  on t h e  s i d e  of a small  canyon, c a l l e d  

h e r e  A d i t  Creek. 

Due t o  t h e  roughness  of t h e  t e r r a i n ,  zones o f  a v a l a n c h e s  and v e g e t a t i o n  

ou tg rowth ,  p r o g r e s s  h a s  been ex t r eme ly  s low t o  complete  l i n e - c u t t i n g ,  s o i l  

geochemis t ry  and Mag-EM geophys ic s .  Although t h e  r e s u l t s  were n o t  up t o  

e x p e c t a t i o n s ,  t h e  g e o l o g i c a l  environment  of Pe rmo-Tr i a s s i c  v o l c a n i c  r eg imes ,  

p r o x i m i t y  t o  an i n t r u s i v e  g r a n i t i c  s t o c k  r e l a t e d  t o  t h e  C r e t a c e o u s  Kuskanax 

B a t h o l i t h  p l u s  a series o f  Cu and An s o i l  geochemical  a n o m a l i e s ,  s u g g e s t  t h e  

p r o p e r t y  s t i l l  h a s  p o t e n t i a l  and s h o u l d  be  d r i l l e d .  

c 
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I INTRODUCTION 

The Cooper Creek p r o p e r t y  i s  composed of  two r e v e r t e d  Crown g r a n t s  

and t h r e e  claims c o n t a i n i n g  48 u n i t s .  These r e c o r d  numbers a re  as f o l l o w s :  

PERTH C . G .  Record N o .  18105 

PYRITE C.G.  Record No. 18104 

GOAT 1 (16 u n i t s )  Record No. 1094 

GOAT 2 (16 u n i t s )  Record No. 1095 

GOAT 3 (16 u n i t s )  Record N o .  1096 

O r i g i n a l l y  t h e  Crown g r a n t s  PE.RTH qnd PYRITE belonged t o  M r .  O t t o  and 

M r .  O t t o k a r  J a n o u t  of Whiterock,  R . C ,  and were o p t i o n e d  i n  1978 t o  A q u i t a i n e  

Company of  Canada which s u c c e s s i v e l y  s t a k e d  t h e  GOAT 1 t o  3 claims t o  b roaden  

t h e  area s u r r o u n d i n g  t h e  Crown g r a n t s  and i t s  m i n e r a l i z e d  o c c u r r e n c e .  

The P e r t h  and P y r i t e  and o l d  c l a i m s  s t a k e d  and worked i n  t h e  1905 - 
1910 era o v e r  a r u s t y  gossaneous c l i f f .  P r o s p e c t i o n  d i s c o v e r e d  t h e r e  some 

massive bands ,  v e r y  r i c h  i n  c h a l c o p y r i t e ,  s p a l e r i t e  and a b i t  of g a l e n a  

and two a d i t s  were d r i v e n  by hand th rough  t h e  w a l l  o f  t h e  c l i f f  a t  1 5  metre 

i n t e r v a l s .  The f i r s t  r e p r e s e n t a t i o n  work r e p o r t e d .  by  t h e  B . C .  Department 

of  Mines d a t e s  back  t o  1907 when 6 men s p e n t  f i v e  months on t h e  p r o p e r t y  

(BCDM r e p o r t  1907,  p .  96 and GSC Summary Report  1908,  p .  86-87). The lower 

a d i t  went f o r  25 metres b u t  was s topped  w i t h o u t  i n t e r s e c t i n g  downdip miner- 

a l i z a t i o n ;  t h e  uppe r  o n e ,  though, c u t  t h rough  2 metres (6 f e e t )  of mass ive  

s u l f i d e  and s topped  4 metres from t h e  e n t r a n c e .  Behind, on t h e  t r e e d  s l o p e ,  

as t h e  m i n e r a l i z e d  zone w a s  a g a i n  exposed,  two small  t r e n c h e s  were dug, 

many o l d  h a n d s t e e l s  and one a n v i l  were found i n  one  o f  them. 

P a s t  h i s t o r y  o f  t h i s  p r o s p e c t  is l i t t l e  known. The more r e c e n t  r e p o r t  

on t h e  p r o p e r t y  i s  p rov ided  by Canadian S u p e r i o r  E x p l o r a t i o n  L t d .  who s p e n t  

a few d a y s  i n  1976 c a r r y i n g  o u t  some v e r y  i n c o n c l u s i v e  work, and dropped 

t h e  claims. I n  l i g h t  of t h e  geology and o c c u r r e n c e s ,  much f u r t h e r  work 

w a s  war ran ted  t o  a p p r a i s e  t h e  p r o p e r t y .  
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I1 LOCATION,  ACCESS, PHYSIOGRAPHY 

The m i n e r a l  o c c u r r e n c e  s i t s  on t h e  n o r t h e r n  s i d e  of Cooper Creek on 

t h e  edge of  a canyon c u t  by a smal l  t r i b u t a r y  f lowing  r i g h t  o u t  o f f  t h e  

s t e e p  f a c e  o f  Mount Cooper. The two Crown g r a n t s  t h a t  cove r  t h e  showing 

are  15  km s t r a i g h t  w e s t  o f  La rdeau ,  on Kootenay Lake; Cooper Creek i t s e l f  

f l ows  e a s t w a r d  and j o i n s  t h e  Duncan River 3.5 km n o r t h  of  t h e  t i p  of  Kootenay 

Lake ( A i r  p h o t o s  B.C.  5386, No. 157-158).  

The c l o s e s t  road  t o  t h e  p r o p e r t y  i s  a f o r e s t r y  g r a v e l  road  wind ing  

up on t h e  s i d e  of  Meadow Mountain,  10 km away. O the rwise ,  no o t h e r  access 

is  p o s s i b l e  except f o r  u s e  of  a h e l i c o p t e r  which c a n  l a n d  o n l y  by Cooper 

Creek on a g r a v e l  b a r .  Although t h e  o l d  t imers  who d i d  work on t h e  showing 

must have come up a l o n g  a pack t r a i l  w i t h  h o r s e s ,  t h e r e  i s  no ev idence  l e f t  

of  i t s  e x i s t e n c e .  

The topography i s  e x t r e m e l y  rugged and t y p i c a l  o f  t h e  S e l k i r k  Mountains 

w i t h  i ce  covered peaks  o v e r  3000 metres i n  e l e v a t i o n  (Mt. Cooper i s  3089 m 

a s l ) ,  c u t  by deep narrow v a l l e y s  occup ied  by t o r r e n t u o u s  stream. However, 

s p r u c e  and c e d a r  t i m b e r ,  some of  i t  b e i n g  of p r i m e  n a t u r e ,  c l imbs  up w e l l  

above t h e  2000 metre mark, b u t  u n f o r t u n a t e l y  t h e  f o r e s t  i s  o f t e n  i n t e r r u p t e d  

by wide snow a v a l a n c h e  zones w i t h  f a l l e n  t rees  and new regrowth of  s h r u b s  

and w i l l o w s .  Most o f  t h e s e  a v a l a n c h e  s t r i p s  are a lmos t  impassab le  t o  

t r a v e r s i n g .  

W 

Along t h e  s i d e  o f  Cooper Creek,  v e r y  l i t t l e  f auna  w a s  obse rved  b e s i d e s  

some mountain g o a t s  on t h e  h i g h e r  c l i f f s ,  one g r i z z l y  b e a r  and a few r a b b i t s .  

I11 GEOLOGY 

a )  Genera l  Geology 

According t o  GSC map of  La rdeau ,  West h a l f  (GSC Open F i l e  288, 1975) 

by J . O .  Wheeler and P.B.  Read, Cooper Creek f lows  th rough  Permo-Triassic  

v o l c a n i c  r o c k s  a s s i g n e d  t o  t h e  Kas lo  Group; t h e y  c o n s i s t  of  “me ta -andes i t e  w 
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f lows ,  t u f f ,  b r e c c i a ;  minor m e t a - d a c i t e ,  rare  t u f f a c e o u s  p h y l l i t e " .  These 

mass ive  v o l c a n i c  f l o w s ,  b e a u t i f u l l y  e x p e m p l i f i e d  a t  t h e  headwater  of t h e  

c r e e k  j u s t  w e s t  and p a r a l l e l  t o  South Cooper Creek by g reen  p i l l o w e d  a n d e s i t e  

w i t h  minor p y r o c l a s t i c ,  c o n t r a s t  w i t h  t h e  brown w e a t h e r i n g  w e l l  l a y e r e d  

u n d e r l y i n g  sediment  of  t h e  M i l f o r d  Group t o  t h e  ea s t .  

To t h e  w e s t ,  t h e  v o l c a n i c s  a re  o v e r l a p p e d  by t h e  t h i c k  p i l e  of  b l a c k  

p y r i t i c  s h a l e  o f  t h e  S locan  group w e l l  known f o r  i t s  numerous Pb-Ag mines 

and p r o s p e c t s .  A l l  t h e  assemblages a re  i n t r u d e d  by s m a l l  p l u g s  r e l a t e d  t o  

t h e  Cre t aceous  McKian Creek s t o c k ,  a s a t e l l i t e  of  t h e  huge Kuskanex b a t h o l i t h  

t o  t h e  n o r t h .  

b )  P r o p e r t y  Geology 

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

and bush ,  t h e  d e t a i l e d  s u r v e y  was done a l o n g  t h e  c r e e k s  by Mr. G .  Garrat t  

of Garratt  G e o s e r v i c e s ,  C a l g a r y ,  ( s e e  a t t a c h e d  r e p o r t )  and by t h e  a u t h o r  

a l s o  a l o n g  c r e e k  s i d e s  and canyon and a l o n g  g r i d  l i n e s .  

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

w i t h i n  t h e  volcano-sedimentary s u i t e .  The r o c k s  c a n  be  a r r a n g e d  i n  two 

d i s t i n c t  s equences  a s  i n d i c a t e d  on t h e  g e o l o g i c a l  map. One i s  composed 

of  c h l o r i t i c  q u a r t z  s c h i s t s  more o r  less mass ive  o r  s c h i s t o s e  w i t h  some 

f e l d s p a r s  and p l a g i o c l a s e ;  t h e y  are l i t t l e  d i f f e r e n c i a t e d  and are though t  

t o  r e p r e s e n t  a n d e s i t i c  r o c k s .  

On t h e  o t h e r  hand,  t h e  more a c i d i c  assemblage i n c l u d e s  ma in ly  r h y o l i t i c  

t u f f ,  c h e r t ,  q u a r t z o s e  s c h i s t ,  c a l c a r e o u s  p e l i t e s  and t u f f a c e o u s  s i l t s t o n e .  

These t u f f s  and s i l t s t o n e  make up most o f  t h e  p r o p e r t y ,  e s p e c i a l l y  t h e  w e s t e r n  

p o r t i o n  b u t  a l s o  i n c l u d e  many s h o r t  i n t e r l a y e r i n g  e p i s o d e s  of  c h l o r i t i c  

me ta -andes i t e ,  u s u a l l y  c l o s e  t o  t h e  m i n e r a l i z e d  showing, which a p p e a r s  t o  

b r  n e a r  t h e  b a s e  o f  t h e  sequence.  Away, toward t o p ,  t h e  r o c k s  are  more 

and more c h e r t y  l o o k i n g .  

L 
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To t h e  n o r t h  and n o r t h w e s t ,  t h e  volcano-sedimentary u n i t s  a r e  i n t r u d e d  

by a l e u c o g r a n i t e  which i s  p robab ly  t h e  c o n t i n u a t i o n  of  t h e  s t o c k  mapped 

j u s t  s o u t h  o f  Mount Cooper on GSC map OF 288. T h i s  l e u c o g r a n i t e  c o n t a i n  

v e r y  l i t t l e  femic m i n e r a l  (brown and g r e e n  ho rnb lende )  and i s  r e l a y e d  w i t h i n  

t h e  v o l c a n i c s  and s e d i m e n t s  by q u i t e  a f e w  a p l i t i c  dykes o f  i d e n t i c a l  com- 

p o s i t i o n .  Two major  dykes  have been mapped, one of which a p p e a r s  v e r y  c l o s e  

and c u t t i n g  a c r o s s  t h e  m i n e r a l i z a t i o n  o c c u r r e n c e  ( s e e  P l a t e  IIT). 

c )  Metamorphism, S t r u c t u r e ,  A l t e r a t i o n  

The r o c k s  of  t h e  Kaslo Group i n  t h e  area have undergone r e g i o n a l  

metamorphism of g reen  s c h i s t  f a c i e s  a s  i n d i c a t e d  by l a r g e  development o f  

c h l o r i t e .  The v o l c a n i c  r o c k  u s u a l l y  see t h e i r  b i o t i t e  r e t romorphosed  i n t o  

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

and c o - e x i s t  w i t h  c h l o r i t e ,  i n d i c a t i n g  t h e  p r o x i m i t y  t o  t h e  b i o t i t e  f a c i e s .  

On t o p  o f  t h e  r e g i o n a l  metamorphism, as one moves toward t h e  g r a n i t i c  

s t o c k ,  h o r n f e l s  s t a r t  t o  a p p e a r ,  f i r s t  w i t h  abundant s i l i c i f i c a t i o n  and 

r e - c r y s t a l l i z a t i o n  o f  t h e  more a c i d i c  t u f f  and s c h i s t .  The m e t a - a n d e s i t e  

have t h e i r  b i o t i t e  t u r n i n g  i n t o  ho rnb lende  and r i g h t  a g a i n s t  t h e  lenco-  

g r a n i t e  are t r ans fo rmed  i n t o  l a r g e  c r y s t a l  h o r b l e n d i t e  o r  d i o r i t e .  

The same g r a d a t i o n  i s  less obv ious  i n  t h e  q u a r t z o s e  s c h i s t  b u t  i s  

r ea l  w i t h  some h o r i z o n s  v e r y  r i c h  i n  s i l l i m a n i t e ,  b i o t i t e  and g a r n e t .  

T h i s  c o n t a c t  zone seems t o  e x t e n d  a t  t h e  most 200 t o  250 metres away from 

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

0 
A l l  t h e  beds  on t h e  p r o p e r t y  are  r e g u l a r l y  d i p p i n g  65 westward t o  

ve r t i ca l  w i t h  a s t r i k e  a t  N 150° E t o  N 165' E .  They a p p e a r  t i g h t l y  i s o -  

c l i n a l l y  f o l d e d  and where l i t h o f a c i e s  p e r m i t s  i t ,  f o l i a t i o n  i s  concordan t  

i n  t h e  bedding.  T h i s  i s  w e l l  marked by some " se r i c i t i c "  q u a r t z  u n i t  which 

shows good f o l i a t i o n  a s s o c i a t e d  w i t h  t i g h t  minor f o l d i n g  w i t h  f o l d  a x i s  a t  

N 160' E p l u n g i n g  t o  45' t o  t h e  s o u t h .  

of  t h e  c r e e k  from t h e  a d i t s ,  have a w e s t  d i p  a t  35 i n d i c a t i n g  e i t h e r  prox- 

i m i t y  t o  a x i a l  zone of u p r i g h t  f o l d  on a secondary  k i n k  f o l d .  Although 

Some sed imen t s  on t h e  o t h e r  s i d e  
0 
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no t o p s  can be  r e c o g n i z e d ,  t h e r e  i s  no r e a s o n  from t h e  r e g i o n a l  geology t o  

assume t h e s e  beds are  n o t  i n  normal p o s i t i o n ,  as t h e y  are  r e g u l a r l y  succeeded 

t o  t h e  w e s t ,  by younger S locan  s e d i m e n t s .  

c 

Very l i t t l e  a l t e r a t i o n  i s  v i s i b l e  a l o n g  a d i t  c r e e k  e x c e p t  r i g h t  a t  

t h e  mass ive  s u l f i d e  m i n e r a l i z a t i o n  c o n t a c t  where a complete  l e a c h i n g  of 

r o c k  o c c u r s  e s p e c i a l l y  i n  t h e  f e l s i c  u n i t s .  Most of  t h e  r h y o l i t i c  t u f f s  

are t r ans fo rmed  i n t o  I f fe ls i te" ,  w h i t e ,  s u g a r y ,  crumbling r o c k  w i t h  a t a l c o s e  

s u r f a c e .  Right  i n s i d e ,  one does  see minu te  specks  of p y r i t e .  Also near  

t h e  upper  a d i t  where a n  a p l i t e  dyke i s  c r o s s  c u t t i n g  a t  v e r y  low a n g l e ,  

t h e  i n t r u s i v e  i s  a l s o  a f f e c t e d  and t u r n e d  i n t o  a " s e r i c i t i c  f e l s i t e  w i t h  

minor magnet i t  e". 

F u r t h e r  away, t h e  me ta -andes i t e  are n o t  a f f e c t e d  and on t h e  east  s i d e  

( f o o t w a l l )  of  t h e  t r e n c h e s ,  o n l y  s t r i n g e r s  o f  p y r i t e  and c h a l c o p y r i t e  a re  

w e l l  a p p a r e n t  and o x i d i z e d  a t  t h e  rock  s u r f a c e .  

However, s imilar " f e l s i t e "  l a t e r a t i o n  i s  w e l l  deve loped  on L i n e  5 N  

150 metres east  o f  b a s e l i n e .  The re ,  heavy p y r i t e  and s e r i c i t e  r e p l a c e s  

a l a r g e r  p o r t i o n  of t h e  r o c k  and seems t o  be  a s s o c i a t e d  w i t h  t h e  geochemical  

anomaly, ( s e e  n e x t  p a r a g r a p h ) .  T h i s  t y p e  of a l t e r a t i o n  i s  a l s o  common i n  

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

d )  M i n e r a l i z a t i o n  

I t  c o n s i s t s  b a s i c a l l y  o f  two h o r i z o n s  o f  massive s u l f i d e s  ( p y r r h o t i t e ,  

p y r i t e ,  c h a l c o p y r i t e ,  s p a l e r i t e ,  minor g a l e n a ) .  The main h o r i z o n  i s  q u i t e  

c o n t i n u o u s  a l s o  i r r e g u l a r  i n  s h a p e  and c o n t a c t  w i t h  i t s  h o s t  r o c k  as w e l l  

i l l u s t r a t e d  n e a r  t h e  upper  a d i t  ( s e e  P l a t e  111). T h e r e ,  t h e  a d i t ,  c u t  

t h r o u g h  1 .5  t o  2 m o f  mass ive  s u l f i d e  and a l o n g  t h e  c l i f f  i t  swells and 

p i n c h e s  o u t  a t  l eas t  i n  terms o f  v a l u a b l e  m i n e r a l s .  From t h e  s ta r t  of t h e  

c l i f f  f a c e  toward t h e  v a l l e y ,  and up t h e  c r e e k  no r thward ,  t h i s  h o r i z o n  can  

b e  fo l lowed  o v e r  250 metres. 
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There,  n o r t h  o f  t h e  bend % i n t o  t h e  c r e e k  above t h e  f i r s t  w a t e r f a l l  

( s e e  P l a t e s  I1 & V ) ,  a n o t h e r  t h i n  h o r i z o n  p a r a l l e l s  i t  Tor approx ima te ly  

50 metres; i t  is o n l y  20 t o  30 c m  t h i c k  and p robab ly  of t h e  same g r a d e .  

Here w e  w i l l  r e p o r t  d a t a  o b t a i n e d  from Canadian S u p e r i o r  E x p l o r a t i o n  L t d .  

Upper a d i t :  8’ c h i p  sample: 5 .35% Cu, .09% Pb, 1.86% Zn, 1.85 o z  Ag. 

P robab ly  on s t r i k e  w i t h  t h e  main h o r i z o n ,  two o l d  t r e n c h e s  had exposed 

m i n e r a l i z a t i o n ;  b u t  Trench 1 ( l o c a t e d  3 metres east  of t h e  b a s e l i n e ,  a t  t h e  

l e v e l  o f  245 metres from s t a t i o n  0 on same b a s e l i n e ) ,  h a s  s louched  down and 

covered by v e g e t a t i o n .  Consequent ly  no good exposure  i s  obse rved :  t h e  

r u s t y  brown r o c k s  y e t  o u t c r o p p i n g  i s  weakly m i n e r a l i z e d  i n  c h a l c o p y r i t e  and 

p y r i t e  i n t o  a q u a r t z - b i o t i t e  s c h i s t  (Sample SM 79.18) .  On t h e  o t h e r  hand 

Trench 2 (5 metres eas t  o f  b a s e l i n e ,  6 metres u p h i l l  from s t a t i o n  11 o r  

2 2 5  m e t r e s  h o r i z o n t a l l y  from s t a t i o n  0 on b a s e l i n e ) ,  i n  l i n e  w i t h  Trench 1, 

i s  2 x 4 metres and d i s p l a y s  a mass ive  s u l f i d e  h o r i z o n  v e r y  r i c h  i n  cha lco -  

p y r i t e  and s p h a l e r i t e ;  t h i s  h o r i z o n ,  n e a r l y  v e r t i c a l  i s  60 cm wide a t  t h e  

b a s e  and 90 c m  a t  t o p  and i s  s e p a r a t e d  from a n o t h e r  b a r r e n  mass ive  p y r i t e  

h o r i z o n  (30 c m  wide)  by a w e l l  s e r i c i t i z e d  q u a r t z o s e  a l t e r e d  l a y e r .  The 

h o s t  r o c k ,  c o n s i s t s  o f  a f i n e  p y r o c l a s t i c  r h y o l i t i c  t u f f  ( f r agmen t s  up t o  

5 mm o f  r h u o l i t e  and a l s o  a n d e s i t e ) .  

O u t s i d e  t h e  heavy s u l f i d e  zone,  and e s p e c i a l l y  i n  t h e  f o o t w a l l  ( e a s t  

s i d e  of  t h e  t r e n c h )  t h e  p y r o c l a s t i c  c o n t a i n s  many s m a l l  l e n s e s  of  p y r i t e  

and c h a l c o p y r i t e  e l o n g a t e d  w i t h  t h e  s c h i s t o s i t y  bedd ing  of t h e  r o c k .  

This p y r o c l a s t i c  u n i t ,  i s  t o  c o r r e l a t e  w i t h  a smal l  l e n s  o f  d a c i t i c  

c o a r s e r  b r e c c i a  found j u s t  10 metres n o r t h  of  t h e  main m i n e r a l i z e d  h o r i z o n  

above t h e  w a t e r f a l l s .  Along w i t h  t h e  f a c t ,  t h a t  t h e  m i n e r a l i z a t i o n  i s  

found a t  t h e  b a s e  of  t h e  more a c i d i c  sequence of v o l c a n i c  and s e d i m e n t a r y  

i n t e r v a l s  a l o n g  w i t h  some r e s u r g i n g  a n d e s i t i c  e p i s o d e s ,  which upho lds  a 

vo lcanogen ic  o r i g i n  f o r  t h e  Cu-Zn-Pb o c c u r r e n c e ,  t h e  p r e s e n c e  of  d a c i t i c  

b r e c c i a  and p y r o c l a s t i c s  p o i n t s  toward a n  even b e t t e r  f i t  t o  t h i s  model,  

( p r o b a b l e  Kuroko t y p e ) .  The v a r i a b i l i t y  i n  f a c i e s  and d i s r u p t i v e  n a t u r e  
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of  b r e c c i a  i n d i c a t e  f a v o r a b l e  env i ronmen t s  and i n c r e a s e s  p o t e n t i a l  f o r  econ- 

omica l  d e p o s i t .  

IV Geochemistry 

I n  o r d e r  t o  keep a good ground c o n t r o l ,  a n  o r t h o p h o t o  a t  t h e  s c a l e  

of  1:10,000 w a s  o r d e r e d  t o  B u r n e t t  Resource Surveys of  Ca lga ry .  C o n t r o l l e d  

a i r  pho to  w a s  r e s t i t u t e d  a l o n g  w i t h  5 metre t o  10 metre c o n t o u r  l i n e s  de- 

pending on s t e e p n e s s  of  t h e  ground. 

I n  t h e  f i e l d ,  6 l i n e s  were c u t ,  app rox ima te ly  e v e r y  100 metres and 

ex tended  i n  a n  east-west d i r e c t i o n  between t h e  two c r e e k s  o r  b o t h  s i d e s  

of  t h e  Ad i t  Creek,  o v e r  a l e n g t h  o f  800 t o  1200 metres. A l o t  o f  d i f f i c u l t i e s  

were e n c o u n t e r e d  due t o  t h e  roughness  o f  t h e  t e r r a i n ,  plagued w i t h  many 

r a v i n e s  and canyons and a g r e a t  number of  enormous w i n d f a l l s  s t r e w n  h e l t e r  

s k e l t e r  on t h e  s t e e p  s i d e  of t h e  mountain;  t h e  s h e e r  s i z e  of t h e s e  t r u n k s  

made i t  i m p o s s i b l e  t o  s a w  o f f  w i t h  a r e g u l a r  c h a i n  s a w  and on t o p  o f  t h a t  

t h e  a v a l a n c h e  area had a n  i n c r e d i b l e  m a t  of  dwarf s p r u c e  t rees ,  and f l e x i b l e  

wi l low and a l d e r  bush ,  whipping back a t  anyone t r y i n g  t o  c u t  o r  t r a m p l e  

them. 

Anyway, i n  wake o f  t h e  g e o p h y s i c a l  crew, s o i l  s ampl ing  w a s  c a r r i e d  

o u t .  A t o t a l  of  165 s a m p l e s  were c o l l e c t e d  i n  a 10 x 20 c m  brown water 

res i s tan t  k r a f t  p a p e r  bags  and s e n t  f o r  a n a l y s i s  t o  L o r i n g  L a b o r a t o r i e s  

o f  Ca lga ry  where t h e y  w e r e  a s s a y e d  f o r  Cu, Pb, An and Ag. 

Also a few stream s e d i m e n t s  were t a k e n  on A d i t  Creek,  Cooper Creek 

and t h e  main s o u t h e r n  t r i b u t a r y ,  2 km east of  A d i t  Creek, r e f e r r e d  h e r e  

as P i l l o w  Creek. I t  i s  obv ious  t h a t  t h e  Adit  Creek i s  v e r y  anomalous i n  

t e r m s  o f  Cu and less w i t h  r e s p e c t  t o  Pb and Zn ( s e e  CC-79-1 t o  7 ) .  

R e s u l t s  o f  s o i l  sampling are p l o t t e d  on maps f o r  Cu and Zn which a re  

t h e  o n l y  s i g n i f i c a n t  metals on t h e  p r o p e r t y .  Copper, which i s  much less 

hydromorph ica l ly  l e a c h e d  o u t ,  i n d i c a t e s  two anomalous zones :  one which i s  
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e x p e c t e d l y  i n  d i r e c t  c o r r e l a t i o n  w i t h  t h e  o u t c r o p p i n g  m i n e r a l i z a t i o n  around 

t h e  t r e n c h e s  and " a d i t "  c l i f f  t h e  anomaly shows a t y p i c a l  wash o u t  p a t t e r n  

downslope ( s e e  F i g u r e  6 & 7 ) .  

The o t h e r  Cu anomaly l i e s  between L i n e  4 N  and 5 N ,  100 t o  200 m w e s t  

of  t h e  b a s e l i n e .  From t h e  p r e v i o u s  o b s e r v a t i o n ,  no major  d i sp l acemen t  i s  

expec ted  and i t  i n d i c a t e s  some v e r y  p o t e n t i a l  m i n e r a l i z a t i o n  a s  v a l u e s  a re  

even b e t t e r  t han  t h e  f i r s t  anomaly. Ground o b s e r v a t i o n  of  r o c k  e x p o s u r e s  

have n o t  d i s c o v e r e d  any good m i n e r a l  o c c u r r e n c e  b u t  t h i s  i s  a n  area where 

a l t e r a t i o n  i s  encoun te red  w i t h  i n c r e a s i n g  amount of p y r i t i z a t i o n .  Source 

f o r  t h i s  anomaly i s  t o  s e a r c h  toward i t s  n o r t h e r n  t i p  between L i n e  5 N  and 

6 N  as t h e r e  h a s  been o n l y  mechanical  d i sp l acemen t  downslope. 

On t h e  o t h e r  hand,  z i n c  i s  more widesp read  due t o  i t s  more mob i l e  

geochemical  b e h a v i o r .  There i s  no c o r r e l a t i v e  Zn anomaly i n  v i c i n i t y  o f  

t h e  t r e n c h e s  and o c c u r r e n c e s  a l o n g  Ad i t  Creek. However, w e  o b s e r v e  a s t r o n g  

c o r r e l a t i o n  w i t h  t h e  Cu anomaly o f  L i n e  4 N  - 5 N ,  w e s t  o f  b a s e l i n e ;  t h e r e  

t h r e e  downsloping Zn anomal i e s  are c o n t o u r e d ,  showing t h e  l e a c h i n g  e f f e c t  

i n  t h e  brown f o r e s t e d  s o i l s .  Again t h i s  anomaly h a s  n o t  been t r a n s p o r t e d  

and h a s  deve loped  on r e s i d u a l  s o i l s .  I n  f a c t  t h i s  zone is  between t h e  

lodgement t i l l  l e f t  o u t  by t h e  a l p i n e  g l a c i e r s ,  and t h e  uppe r  benches 

developed by  maximum t h i c k n e s s  of g l a c i e r s .  S i n c e  g l a c i e r s  have r e t r e a t e d ,  

t h i s  zone w a s n ' t  cove red  and normal s o i l  development h a s  t a k e n  p l a c e  e x c e p t  

f o r  mechan ica l  downslope d e s t r u c t i o n  by f r o s t  a c t i o n  ( s c r e e  development) .  

The s h o r t  t i m e  o v e r  which new s o i l  w a s  c r e a t e d ,  a c c o u n t s  f o r  t h e  r e l a t i v e l y  

s m a l l  a m p l i t u d e  o f  t h e  geochemical  anomal i e s .  

A t  l ower  e l e v a t i o n ,  s t a r t i n g  between L i n e  3 N  and 4 N ,  scree i s  p r e s e n t  

as w e l l  as some g l a c i a l  t i l l .  

and t h e  Zn anomaly on L i n e  4 N  - 3 N ,  250 metres east  of  b a s e l i n e  c o u l d  be  

r e l a t e d  t o  t h e  m i n e r a l i z a t i o n  a l o n g  A d i t  Creek,  whereas  mechan ica l  d i s p e r s i o n  

and r eady  a v a i l a b i l i t y  of  t h e  mov i l e  zonc i o n s  were n o t  a l lowed  enough f o r  

z i n d  i o n s  t o  b e  r e t a i n e d  by s o i l s  around t h e  t r e n c h  area.  

T h i s  cou ld  e x p l a i n  a c e r t a i n  amount o f  t r a n s p o r t  

L 



- 9 -  

I n  any case, s o i l  geochemis t ry  i n d i c a t e s  t h a t  t h e  s o u r c e  of  t h e  b e s t  

Cu and Zn anomal i e s  are  l o c a t e d  westward from t h e  exposed m i n e r a l i z e d  occur-  

r e n c e ,  somewhere between L ine  4N and 6N. 

V CONCLUSION AND RECOMMENDATIONS 

Due t o  t h e  ex t r eme ly  d i f f i c u l t  n a t u r e  of  t h e  t e r r a i n ,  e x p l o r a t i o n  

and g e o l o g i c a l  o b s e r v a t i o n  h a s  n o t  been  up t o  what cou ld  be  e x p e c t e d ,  and 

a l o t  of t i m e  and e f f o r t  had t o  be p u t  i n t o  t h e  d i f f e r e n t  s u r v e y s .  However 

s e n s i b l e  r e s u l t s  have been ach ieved  which can  be  summed up i n  a f a v o r a b l e  

g e o l o g i c a l  s e t t i n g  o f  a c i d  v o l c a n i c s  ( f e l s i c s )  a s s o c i a t e d  w i t h  t u f f s  and 

q u a r t z o s e  sed imen t s ;  a l s o  i n t e r l a y e r e d  w i t h  s m a l l  a n d e s i t i c  e p i s o d e s ,  t h e  

f e l s i c  sequence  r e l a y s  t h e  more consequent  i n t e r m e d i a t e  a n d e s i t i c  p i l e  ob- 

s e r v e d  eas tward  and s o u t h  around P i l l o w  Creek and South  Cooper Creek where 

t h e  more f e l s i c  u n i t s  seem t o  b e  v e r y  minor .  Worth c o n s i d e r a t i o n ,  i s  t h e  

r e c o g n i t i o n  o f  b r e c c i a  and f e l s i c  p y r o c l a s t i c  n e a r  o r  d i r e c t l y  a s s o c i a t e d  

w i t h  exposed m i n e r a l i z a t i o n .  One shou ld  n o t  n e g l e c t  t h e  p o s s i b l e  enhancement 

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

economic m i n e r a l s .  

Geochemistry p o i n t s  toward a p o s s i b l e  new m i n e r a l i z e d  area a l t h o u g h  

geophys ic s  h a s  g iven  o n l y  poor  i n d i c a t i o n .  However o t h e r  t o o l s ,  such  as 

Induced p o l a r i z a t i o n ,  could  b e  b e t t e r  adap ted  t o  t h e  s i t u a t i o n .  

On t h e  b a s i s  o f  t h e s e  d a t a ,  diamond d r i l l i n g  of  a t  l e a s t  two t o  

t h r e e  h o l e s  shou ld  b e  recommended, a l t h o u g h  d i f f i c u l t  s e t -ups  a r e  r ecogn ized  

and shou ld  be  overcome. T h e i r  s i t e  l o c a t i o n  would be :  

0 - L i n e  3 N  4- 50 m ;  100 m w e s t  of  B a s e l i n e ;  azimuth N 120 

- L i n e  3N + 85 m ;  75 m w e s t  of  B a s e l i n e ;  az imuth  N 120' E a t  -45'. 

- Line  5N + 75 m ;  225 m w e s t  o f  B a s e l i n e ;  az imuth  N 120° E a t  -45O. 

E a t  -45'. 

Each h o l e  would be  150 m l o n g ;  t h e  f i r s t  two h o l e s  a r e  des igned  t o  

t es t  down d i p  from p r e s e n t  m i n e r a l i z a t i o n  a l o n g  w i t h  i t s  s l i g h t  and f i c k l e  

g e o p h y s i c a l  e x p r e s s i o n  ( s e e  accompanying r e p o r t  by M r .  G .  Hendr ickson) .  

The l a s t  one shou ld  r e c o g n i z e  t h e  g e o l o g i c a l  environment  a s s o c i a t e d  w i t h  
w 
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t h e  Cu-Zn anomaly between L ine  5 N  and 6N. 

An e f f o r t  shou ld  be  made t o  have t h e  g r i d  l i n e  r e -cu t  and opened 

c o r r e c t l y  t o  f a c i l i t a t e  t r a v e r s i n g  and a t  t h e  same t i m e  have two o r  t h r e e  

more l i n e s  c u t  and sampled a l o n g  w i t h  r e f i n i n g  t h e  g e o l o g i c a l  mapping. 

/ hms 

-. 
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T H I N  SECTION STUDY OF SOPlE SELECTED SAMPLES 

Sample N a m e  

GG- 2 

GG- 3 

L 
GG- 4 

GG- 5 

FROM COOPER CREEK PROPERTY 

Very f i n e  g r a i n e d  t e x t u r e  ( 3 0  - 6 0 ~ ) ,  t h i n l y  l a m i n a t e d  

due t o  a l ignmen t  of  b i o t i t e  (10 t o  15%) and c h l o r i t e  

( 1 0 % ) ;  i n  between mainly q u a r t z  (70%) and s a n i d i n e  

(5 t o  1 5 % ) .  Some a p a t i t e  and a few c a l c i t e  v e i n i n g s .  

R h y o l i t i c  t u f f  

S c h i s t o s e ,  b i o t i t e  metamorphosed t o  c h l o r i t e  (80 t o  85%) 

some muscov i t e .  15% v e r y  f i n e  g r a i n e d  q u a r t z .  5% 

opaque m i n e r a l  ( p y r i t e ? ) .  

Q u a r t z - c h l o r i t e  s c h i s t  

Very, v e r y  f i n e  t e x t u r e ,  ve ry  f i n e l y  bedded and l a m i n a t e d ;  

75% of  c h l o r i t e - b i o t i t e  t h e  r ema in ing  b e i n g  314 q u a r t z  

and 1 1 4  s a n i d i n e .  

W a t e r l a i n  d a c i t i c  t u f f  

Mic rogranu la r  t e x t u r e  w i t h  p o r p h y r o b l a s t  of  m i c r o c l i n e  

(30%),  p l a g i o c l a s e  and a m a t r i x  of  f i n e  broken p i e c e s  

of  q u a r t z  ( 4 0 % ) .  Small  p ieces  of  c h l o r i t i z e d  b i o t i t e .  

M i c r o g r a n i t e  

GG- 5 B Coar se ,  p o r p h y r i t i c  and c a t a c l a s t i c .  b l i c r o c l i n e  ( 3 5 % ) ;  

v e r y  l a r g e  p o r p h y r o b l a s t  o f  p l a g i o c l a s e  (An 20) r e p r e -  

s e n t i n g  abou t  30% of  s e c t i o n .  N a t r i x  o f  q u a r t z  (25%) 

and some rare muscov i t e  (5  t o  10x1. 

G r a n i t e  
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GG-6 

GG- 7 

GG- 8 

GG-9 

GG-10 

GG- 11 

Very f i n e  t e x t u r e  (30 - 90 u) good s o r t i n g .  A l l  a l i g n e d  

b i o t i t e  (10 t o  20%);  rest i s  q u a r t z  (75%) and s a n i d i n e  

(5 t o  15%) p l u s  a f e w  g r a i n s  of  opaque m i n e r a l  ( p y r i t e )  

M e t a - r h y o l i t i c  t u f f  

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

and p l a g i o c l a s e  (An 1 0 )  and a f e w  q u a r t z .  The mat r ix  

c o n s i s t s  o f  c a t a c l a s t i c  q u a r t z  and a few o r t h o c l a s e .  

A few p e r t h i t i c  s t r u c t u r e s .  Few t o  rare  b i o t i t e  and 

muscov i t e .  Composition i s  i d e n t i c a l  t o  GG-5B. 

Micro g r n i t  i c  ap 1 i t e  

S c h i s t o s e ,  v e r y  f i n e  g r a i n e d  ( 6 2  p) b i o t i t e  (20%).  Some 

developed second g e n e r a t i o n  muscov i t e .  80% mainly 

rounded q u a r t z .  Maybe some vague s a n i d i n e .  

S c h i s t o s e  s i l t s t o n e  ( o r  t u f f )  

Laminated,  g raded ,  bedded and c r o s s  bedded, b u t  s c h i s t o s e  

b i o t i t e  r i c h  beds  ( b i o t i t e  4 0 % ) ,  each  l aminae  i s  3 t o  

5 mm. Some s a n i d i n e  b u t  mainly q u a r t z  g r a i n s  ( 6 0 % ) .  

S c h i s t o s e  s i l t s t o n e  

Huge l a t h s  of g r e e n  h o r n b l e n d e ,  some b e i n g  c h l o r i t i z e d  

(mainly s m a l l  l a t h s  of  c h l o r i t e )  30%. Some c h l o r i t e  

s t i l l  c o n t a i n s  remains of b i o t i t e .  Very l a r g e  l a t h  of 

o r t h o s e  (20%), w i t h  vague o u t l i n e s .  A few p l a g i o c l a s e ,  

n o t  w e l l  d e f i n e d  (5 t o  l o % ) ,  q u a r t z  ( 1  t o  5 % ) .  

Hornblende h o r n f e l s  ( d i o r i t e )  

Bedded, c h l o r i t i c  l aminae  w i t h  v e r y  f i n e  q u a r t z  and 

rare s a n i d i n e .  Quar t z  (70%) i s  sub-rounded t o  w e l l  

rounded,  i n  w e l l  s o r t e d  beds  w i t h  a f e w  n e e d l e s  of  

c h l o r i t e .  The re  a re  some neo-formed sheaves  o f  c h l o r i t e .  

Tuf faceous  ( ? )  c h l o r i t i c  s i l t s t o n e  
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GG12 

GG- 1 3  

Vaguely s c h i s t o s e ,  l a r g e  c h l o r i t e  ( 8 0 % ) ,  some are  

c l e a r l y  neo-formed l a r g e  l a t h s  o f  c h l o r i t e .  Some 

o r t h o c l a s e  and p l a g i o c l a s e  g r a i n s  v i s i b l e .  o f t e n  

c a t a c l a s t i c ,  10 t o  15%. Very rare  q u a r t z .  

C h l o r i t e - s c h i s t  (meta-andes i te )  

Mainly c h l o r i t e  70 t o  75%, invaded by q u a r t z  and 

newly formed c h l o r i t e  ( l a r g e  l a t h s ) ;  t h e  new q u a r t z  

i s  p a r t l y  r e - c r y s t a l l i z e d .  Remains of  o r t h o c l a s e  

and p l a g i o c l a s e .  A few g r a i n s  o f  sphene.  

Horn fe l sed  me ta -andes i t e  

G G 1 4  T h i n l y  l a m i n a t e d  s c h i s t o s e ;  graded-bedded,  ve ry  f i n e  

g r a i n e d  q u a r t z .  F ine  g r a i n e d  p y r i t e  d i s t r i b u t e d  a l o n g  

2nd o r d e r  s ed imen ta ry  s t r u c t u r e s  o f  c ros s -bedd ing  and 

minor f r a c t u r e s .  Quar t z  852 ,  c h l o r i t e  15%.  

S c h i s t o s e  D v r i t i c  s i l t s t o n e  

GG15 

GG-16 

S i m i l a r  t o  GG-10 w i t h  l a r g e  l a t h s  of  c h l o r i t e - h o r n b l e n d e  

speudormorph. Hornblende i s  deve lop ing  on and i n  c h l o r i t e  

l a t h s  o r  r e -a r r anged  c h l o r i t e ,  i n d i c a t i n g  p rox imi ty  o f  

c o n t a c t  metamorphism. Some c l e a r  q u a r t z  a p p e a r i n g .  

The normal  matr ix  of  s m a l l  c h l o r i t e - f e l d s p a r  q u a r t z  

g r a i n s  i s  eroded  and r e p l a c e d  by l a r g e  c r y s t a l s  o f  

q u a r t z ,  o r t h o c l a s e  and some p l a g i o c l a s e .  

Horn fe l sed  me ta -andes i t e  

Id iomorphic ,  i n t e r l o c k i n g  g r a i n s  of  m i c r o c l i n e  ( 5 0 % ) ,  

c l e a r  q u a r t z  (25%) and 5 t o  10% p l a g i o c l a s e  (An 10-15) 

and a few g r a i n s  of  g reen  and brown hornb lende .  Some 

p o r p h y r o b l a s t s  of  m i c r o c l i n e .  

Leuco-grani te  
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GG-19 

GG-20 

S c h i s t o s e ,  t h i n l y  l a m i n a t e d ,  very s m a l l  b i o t i t e  w i t h  

many smal l  p y r i t e  g r a i n s  a l i g n e d  a l o n g  c ross -bedd ing  

s t r u c t u r e s  l i k e  i n  GG-14 ( B i o t i t e  h e r e  h a s  r e p l a c e d  

c h l o r i t e ) .  

S c h i s t o s e  p y r i t i c  s i l t s t o n e  

S c h i s t o s e ,  c h l o r i t e - q u a r t z  s c h i s t  i n  t h e  p r o c e s s  o f  

b e i n g  metamorphosed w i t h  l a r g e  c r y s t a l  development 

o f  g r e e n  h o r n b l e n d e ,  o r t h o c l a s e  and c l e a r  q u a r t z  

s imi l a r  t o  G G - 1 0  and G G - 1 5 .  

Hornblende h o r n f e l s  

L.A.  1 S c h i s t o s e ,  many g r a i n s  of p y r i t e ,  development of  c o r r o d i n g  

(Lower A d i t )  q u a r t z .  O r t h o c l a s e  and a f e w  p l a g i o c l a s e .  Many c h l o r i t e  

i n t e r l a c e d  w i t h  ho rnb lende .  

Me ta -andes i t e  

L.A. 2 Very  f i n e  g r a i n e d  (75  t o  80%) rounded t o  sub-rounded 

w (Lower A d i t )  q u a r t z  and a few f e l d s p a r s  - 10% ( o r t h o c l a s e ) .  Many 

small  g r a i n s  o f  p y r i t e .  10  t o  1 5 %  of v e r y  t i n y  p i e c e s  

o f  b i o t i t e  a l l  a l i g n e d  i n t o  s c h i s t o s i t y .  

S c h i s t o s e  r h y o l i t i c  t u f f  

L 5  + 350 W 

L6 + 15W 

SM- 7 9 - 1 8 

Tiny l a t h s  o f  c h l o r i t e  and muscovi te  i n  two o r t h o g o n a l  

d i r e c t i o n s  (10%). O r t h o c l a s e  ( 2 0 % ) ;  t h e  rest i s  q u a r t z .  

Rh y o 1 i t e 

Some composi t ion as L5 + 350W b u t  s c h i s t o s e  b i o t i t e  (20%).  

R e s t  i s  q u a r t z  and o r t h o c l a s e .  

R h y o l i t e  

S c h i s t o s e ,  many opaque m i n e r a l s  ( p y r i t e ,  c h a l c o p y r i t e )  

a l i g n e d  a l o n g  bed p l a n e s ,  some b e i n g  q u i t e  an accumula t ion .  

Mainly q u a r t z  60% and b i o t i t e ,  w i t h  a s m a l l  i n t e r v a l  o f  

g reen  ho rnb lende  and a few i l l - d e f i n e d  f e l d s p a r  and q u a r t z  

( a  smal l  a n d e s i t i c  e p i s o d e ) .  

Q u a r t z - b i o t i t e  s c h i s t  
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SM- 7 9 - 1 8 

SM- 7 9- 1 9  
(Trench 2 )  

SM-79-20 

(Line  4N-10W) 

SM- 7 9 - 2.1 

(L ine  4N-7W) 

S c h i s t o s e ,  many opaque m i n e r a l s  ( p y r i t e ,  c h a l c o p y r i t e )  

a l i g n e d  a l o n g  bed p l a n e s ,  some b e i n g  q u i t e  an  accumula t ion .  

Mainly q u a r t z  60% and b i o t i t e ,  w i t h  a small  i n t e r v a l  

of g reen  ho rnb lende  and a few i l l - d e f i n e d  f e l d s p a r  and 

q y a r t z  (a small a n d e s i t i c  e p i s o d e ) .  

Quar t  z-bio t i t e  s c h i s t  

Fragments (up t o  5 mm i n  d i a m e t e r )  of r h y o l i t e  mos t ly  

b u t  a few are  more c h l o r i t i c  and hornblende  r i c h  

( a n d e s i t i c ) .  M a t r i x  is  mainly s i l i c e o u s  w i t h  some 

l a r g e  r e - c r y s t a l l i z e d  q u a r t z .  Lot  of  opaque m i n e r a l s  

( p y r i t e ,  c h a l c o p y r i t e ) .  

R h y o l i t i c  p y r o c l a s t i c  

S c a t t e r e d  a l though  s c h i s t o s e  t i n y  g r a i n s  of  b i o t i t e  

r e p r e s e n t i n g  25 t o  35% of s e c t i o n .  I n  between,  s m a l l  

g r a i n s  of q u a r t z  70 t o  75%. S c a t t e r e d ,  a l i g n e d  b l e b s  

of t i n y  g a r n e t  g r a i n s .  

Q u a r t z - b i o t i t e  s c h i s t  

Blobs ( . 3  t o  . 5  c m  i n  d i a m e t e r )  of p y r i t i z e d  m a t r i x  

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

(no p y r i t e )  s u r r o u n d i n g  t u f f  w i t h  w e l l  o u t l i n e d  t i n y  

c r y s t a l  o f  muscov i t e ,  q u a r t z  and o r t h o c l a s e .  

S p o t t e d  r h y o l i t i c  a s h - f a l l  

SM- 7 9- 2 2 S c h i s t o s e ,  c h l o r i t i c ,  d i s r u p t e d  by development of  

(L ine  4N-4W) l a r g e  f e l d s p a r  ( o r t h o c l a s e )  and a few p l a g i o c l a s e .  

Me ta -andes i t i c  t u f f  

SM- 7 9- 2 3 Very f i n e  g r a i n e d  ( 6 2 ~ )  b i o t i t e ,  q u a r t z  and o r t h o c l a s e .  

(L ine  4N-1 + low) S t y l o l i t i c  j o i n t s  u n d e r l i n e d  by p y r i t e .  

R h y o l i t i c  t u f f  
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SM- 7 9- 24 I d e n t i c a l  t o  SM-79-23 

(Line  5N-2 + 20W) R h y o l i t i c  t u f f  

SM- 7 9 - 2 5 S c h i s t o s e ,  t h i n l y  bedded w i t h  b i o t i t e  c r y s t a l  and a 

(Line  SN-4W) few q u a r t z  g r a i n s .  I n  between l aminae ,  q u a r t z  g r a i n s  

and v e r y  vague t i n y  f e l d s p a r  g r a i n s .  

Q u a r t z - b i o t i t e  s c h i s t  ( a  p e l i t e )  

S M- 7 9 - 2 6 S c h i s t o s e  w i t h  some a g g r e g a t e s  of g a r n e t .  Many 

(Line  5N-5W) s c a t t e r e d  ( a l though  a l i g n e d )  t i n y  g r a i n s  of  b i o t i t e  

20%. The remainder  i s  q u a r t z  i n t e r l o c k i n g  g r a i n s  and 

a few o r t h o c l a s e .  One i n t e r v a l  c o n t a i n s  a r g i l l a c e o u s  

mater ia l  and f i b r o u s  s i l l i m a n i t e .  

Q u a r t z - b i o t i t e - s i l l i m a n i t e  s ch i s t_  

SM- 7 9 - 2 7 S c h i s t o s e ,  s e v e r a l  l aminae  of l a r g e  i n t e r l o c k i n g  g r a i n s  

(Line 5N-6 + 1 O W )  o f  q u a r t z  w i t h  t h i n  laminae o f  ve ry  t i n y  i n t e r l o c k i n g  

g r a i n s  of q u a r t z  and o r t h o c l a s e .  Some laminae  of q u a r t z  

and a l i g n e d  b i o t i t e .  Many opaque m i n e r a l s  ( p y r i t e )  

and a few a g g r e g a t e s  o f  g a r n e t .  

S t r o n g  s i l i c i f i c a t i o n  w i t h  l a r g e  q u a r t z  c o r r o d i n g  and 

e a t i n g  up small  g r a i n s .  

S c h i s t o s e  q u a r t z i t e  w i t h  e x h a l a t i v e  c h e r t  

SM- 79- 2 8 I d e n t i c a l  t o  SM-69-27 b u t  s i l i c i f i c a t i o n  i s  more obvious .  

(Line  5N-7W) Compact f i b r e s  o f  s i l l i m a n i t e  are  c o n c e n t r a t e d  i n  some 

l aminae ,  w i t h  some b i o t i t e  g r a d i n g  i n t o  ho rnb lende .  Some 

f e l d s p a r  g r a i n s  and many b i g  w e l l  deve loped  g r a i n s  of  

g a r n e t .  

Horn fe l sed  b i o t i t e  q u a r t z i t e  

SM- 7 9 - 2 9 S c h i s t o s e ,  bedded,  q u a r t z  and laminae  f u l l  of a r g i l l i c  

(L ine  5N-8+10W) mater ia l  ( s l i g h t l y  c r y s t a l l i n e  b u t  y e t  a l o t  o f  opaque 

" c l a y " ) ,  poss i 'b le  s i l l i m a n i t e .  Some muscovi te .  

Ouar t zose  s c h i s t  
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SM- 7 9 - 30 Very f i n e  g r a i n e d  i n t e r l o c k i n g  q u a r t z  (95%) and 5% 

C (Line  5N-9+20W) muscovi te .  

Cher t  

SM- 7 9- 31 Many opaque m i n e r a l s  ( p y r i t e ) a l i g n e d  a l o n g  cross-bedding  

(Line  TN-12W) s t r u c t u r e  and minor  j o i n t s .  A l o t  of t i n y  c h l o r i t e  w i t h  

some muscovi te  and t h i n  bed o f  b i o t i t e  w i t h  some g a r n e t ,  

75% q u a r t z .  

Cher ty  q u a r t z - b i o t i t e ,  s c h i s t  

SM- 7 9 - 3 2 Quar t z  r i c h  (70%) i n  some l a r g e l y  c r y s t a l l i n e  beds ,  

(Line  5N-14W) i n  o t h e r s  ve ry  t i n y  ( c h e r t )  w i t h  5% muscovi te  and 

1 t o  5% z o i s i t e .  Some b l o b s  o f  g a r n e t .  A l o t  o f  

s u l f i d e  ( p y r i t e ) .  

Horn fe l sed  q u a r t z i t e  
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STATEMENT OF EXPENDITURES 

LABOR 

F i e l d  Time 

H.  Sa la t  Geo log i s t  ( June  28-30, J u l y  5-13, O c t  19-23) 
1 7  days  @ $195.00 $ 3,315.00  

G. Hendrickson Geophys ic i s t  ( June  24-30) 7 days  @ $195.00 1 ,365 .00  
W. Heshka P r o s p e c t o r  Geo log i s t  ( June  2 4 ,  J u l y  9 ,  

October  15-21, 22 ) ,  24 days  @ $120.00 2 ,880 .00  
A 1  Mason Helper  ( June  26, 27 ) ,  2 days  @ $50/day 100.00 
Abram Davis  He lpe r  (June 26,  2 7 ) ,  2 days  @ $50/day 100.00 

O f f i c e  - Report  

H.  S a l a t  7 days a t  $195.00 
G .  Hendrickson 3 days a t  $195.00 

T o t a l  

L ine  c u t t i n g  and sampling c o n t r a c t e d  o u t  
t o  Zimex E x p l o r a t i o n  L td .  

G e o l o g i c a l  c o n s u l t i n g  - G a r r a t t  Geose rv ices  ( I n v .  J u l y  3) - 
T o t a l  

TRANSPORTATION 

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

Okanagan H e l i c o p t e r s  - Inv .  #H-08343, H-08414, H-08450, 

P.W.A. - Inv .  1167517, 27340 
p a r t  of  H-08555, H-10849 

To t a l  

Truck Ren ta l  

Bowmac Truck R e n t a l s ,  Inv .  11 p a r t  of 41909, 41910 
Rentway Trucks  - Inv .  /I24351 
Western Trucks - I n v .  fF-579 

T o t a l  

1 ,365 .00  
585.00 

9 ,710 .00  

9 ,186 .61  

1 ,443 .66  

10 ,630 .27  

10 ,847 .69  
61.72 

10 ,909 .41  

461.49 
308.62 
441.80 

1 , 2 1 1 . 9 1  
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C FOOD AND LODGING AND FIELD EXPENSES 

P e e b l e s  Motor I n n  - Inv .  2 9 0 1 ,  2902,  2964,  3 0 3 4 ,  3173,  3 1 7 5 ,  

H .  S a l a t ' s  expenses  ( food ,  g a s  and equipment)  
W. Heshka ' s  f i e l d  expenses  ( food ,  g a s  and s u p p l i e s )  
Mountain Equipment Co-op - Inv .  f l29479-3 

3286,  3289,  5 0 2 8 ,  5 0 6 5 ,  5100 

T o t a l  

LABORATORIES AND ASSAYS 

Lor ing  Lab - Inv .  !I 1 7 5 8 7 ,  1 7 9 0 7 ,  18072, 18110 
Vancouver P e t r o g r a p h i c s  I n v .  f l1802,  1837 

1 , 0 5 0 . 8 0  
1 , 0 3 9 . 9 0  

428.06  
7 5 . 0 0  

2 , 5 9 3 . 7 6 ,  

1 , 1 7 4 . 8 0  
233.00  

T o t a l  1 , 4 0 7 . 8 0  

REPRODUCTION AND MAP 

Orthophoto  - B u r n e t t  Resources  Survey,  Inv .  6 6 4 8 ,  6547 
Carter Mapping Inv .  f/ 53144 

T o t a l  

S u p e r v i s i o n  and a d m i n i s t r a t i o n  a t  10% 

1 , 0 7 6 . 2 5  
2 2 . 5 0  

1 , 1 0 8 . 7 5  

3 7 , 5 6 1 . 9 0  

3 , 7 5 6 . 1 9  

TOTAL $ 4 1 , 3 1 8 . 0 9  

L 
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Z l n e x  E x ? l o r a t i o n  L t d .  e s t f j t l l s t ~ e d  a 7,2CO met re  l i n e  c r l d .  
The ; r , i d  w a s  c b ; , l n ~ d  ? n d  s u r v i y e d  L y  C O G O ~ S S ;  I l r ~ ~ - s  were s F o c e d  
a t  one t-:undr-ed n e t . r c s ,  ; n d  s u r v e y  s t > t , l z n s  were r.u!rioercd and 
f leF. tged a t  twenty  f i v e  metrae I n t e r v s l s .  

- - 
._ c-- 

-7 - 4 . .  .. . 

M I N E R A L E X  P L u R A T  I u r J  s c. r2 v I r: t fi 
- .  

T C L L P t i O N E  4 U 3 - 2 4 2 - 3 U O  1 

3008-27 ST. 5.w. 
C A L G A R Y ,  ALBERTA 

T3E 2G7 
July 51, I L i 3  



d. .I ZIMEX EXPLORATION LTD. 
M I N E R A L  E X P L O R A T I O N  S f I i V l C C S  

-- 
I T E L E P H O N C  4 0 5 - 2 4 2 - 3 0 0 1  

I 



APPENDIX I11 

ASSAYS 



. . . ..... File No. 17 587 
............... Date Awus t~  21;f 1979 

.............. Samples Stream . .  'CI5-&5th-.Av.enue -5 .w 
Project: Cooper Creek 

TO : ACQU I TAIXE- COWANY. Lm. 
2OOO.Aquit-aine- T w e r  

.Calga?X,. Alberta- T2P .OM4 .~ 

L 

SAMPLE No. 

"STREAM SAMPLES" 

L1-'7?3 Str. 
L1-8E Str. 
Pillow Creek 

East 

.ATlXt ..... H .... Salat ......................... 

@-  A S S A Y  up 

LORINC LABORATORIES LTD. 

1 Pillow Creek 

Pillow Creek 

Pillow Creek 
Downstream 1 

Pillow Creek 
Downstream 2 

West 

Main 

CC-79-1 
cc-79-2 

02-79-3 
(33-79-4 

cc-79-5 
cc-79-6 

I cc-79-7 

(-*)=TO Follow. 

Page # 1 
PPM PPM PPM PPM 

c11 Ph Zn Ae 

61 17 58 0 -  5 
79 27 71 0.5 

30 36 58 0.2 

29 27 60 0.7 

33 34 7 'I 0.3 

29 24 49 0.1 

30 
101 

141 
-* 

140 
143 
127 

149 

23 49 0.4 
23 87 0.4 
27 89 0.3 

32 87 0.2 
26 89 0.2 

19 77 0.2 

27 77 0.1 

-* -* -* 

3 12EjpypbE Qertifu LII THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

Rejects  Retained one  month. 

Pulps unles s  Retained specific o n e  arrangements month Lc d 4 / ? 3 2  &-.-.- 
m a d e  in advance. 

1 i r r n s d  Aqsnver of British Columbia 



8 

File No. 17587 
Date August 24, 1979 
Samples Soils 
Project: Cooper Creek 

TO: - A Q K I T A I E L C W A N Y  LTD. 
2Of)fl - A q u i t  aine-.Tower 

.Calgary, Alberta T2P OM4 
w 5&5th Avenue S.W . 

. AT.TN.:.. . . . H,. . .S.ala.$.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SAMPLE No. F= 
"SOIL SAMPLES" 

I 

L6-06~ 
O W  
08W 
091 
low 
11w 
12w 
13W 
1WlJ 
15W 
16w 
l V  
18W 
19W 
20w 

L5S-01W 
L5-01W 

02w 
03W 
OW 
O Y  
06w 
O W  

L5-09W 
low 
11w 
12W 
13W 
Ikw 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

LORINC LABORATORIES LTD. , 

Page # 2 

PPM P P M  P P M  P P M  
A 1  1 Ph Zn A P  

21 39 78 0.8 
5 41 62 0.5 

28 109 0.3 
0.1 

7 
28 u5 

0.6 7 
25 152 

0.4 
15 

13 3k 
0.1 

5 
27 104 

0.1 
0.2 

lb 
14 
8 22 
l2 16 4.8 

21 103 0.3 
0.5 

64 
116 33 64 
53 30 31 0.6 

28 96 0.5 37 
27 14-4 39 
31 4.3 
22 95 41 
22 95 35 
23 44 
21 31 
25 189 41 

112 46 13 1 

113 
460 

520 

187 49 580 

0.8 
I22 0.8 

0.7 
1.1 

102 0.7 
68 0- 5 

0.5 
13 5 480 560 0-7 

1.1 
0.6 
0.6 

0.6 

70 
300 56 

103 81 3 70 0 -3 
72 3 40 0.3 

300 0.5 46 
0.4 

69 
65 
63 68 310 3 $jCrcbe &crtifU u THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 



. 

File No. . 17587 
Date . August .2k, 1979 
Samples Soi l s  . .  '115&5th. .Av.wu~ .So rc! . . ~. . . . . . . . . . . . 

TO: -. .AQUI'IXLNE.-I;WA6Y .LTD e.. .. 

20_CX>.-Aquitaine:T.wer- __._. -.. . . . . . . 

. Ca.lgxx, . Aloerta. ~-T2? ow. Project: Cooper Creek 

.mmr .... .I€.... salat ........... 

SAMPLE No. F 
I 

b,. 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

LORING LABORATORIES LTD. \ 

1 

', * 

Page # 3 

P P M  F T M  P P M  F T M  
cu Pb Zn An 

54 
29 
38 
14 
7 
7 
7 

53 
Lp 
32 
34 
48 
23 
101 
13 5 

240 
102 
88 
20 
53 
29 
16 
12 
8 

16 
19 
70 
12 
36 

16 5 

52 
52 
48 
59 
16 
35 
32 
18 
23 
18 
26 
24 
17 
44 

260 
40 
67 
h.8 
56 
112 
ks 
112 
30 
38 
25 
45 
52 
46 
18 
50 

320 
360 
240 
760 
70 

270 
185 
88 

158 

192 
145 
44 

3 10 
380 
260 
450 
510 
310 
145 
3 10 
290 
123 
280 
13 0 
193 
400 
3 40 

69 
185 

260 

32 230 0.2 323 3 $jercbp QJelrtifu u THAT THE ABOVE RESULTS ARE THOSE 
ASSAYS MADE B Y  M E  UPON THE HEREIN DESCRIBED SAMPLES , . . . 

1 irrnrpri Asnever of British Columbia 



. 
File No. 17587 
Date . .  August. 24, 1979 
Samples S o i l s  .. 

Project:  Cooper Creek 

TO: ---AQULTAINE..CCNPANY~ LTD. . . 

-2000-AcquiLaine Tower... -. -. .. . . . 

‘CI-.54.&5th-Avenue.- S .W . . .- . . ~ ~ ~ . . . ~ 

- .. Calgary, .. Alberta ... T2.P.. 0% 

.AT.~.:.....H.....S.~~~............... ... . ... . . . 

r 
‘. 

LORING LABORATORIES LT-D. 
i 

/ 

Page # 4 

SAMPLE No. 

L3 -1 5W 
16w 
l W  
18W 

20w 
21w 
22w 

L34W 
0% 
0 6 ~  
07E 
08E 

L3-1OE 
11E 
l2EA 
l2EB 
1lrE 
1% 
1 6 ~  
17E 
18E 
19E 
20E 

Ll-olE 
02E 
03E 
OlrE 
0% 
0 6 ~  

L1-09E 

L3-19W 4+75 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

PPM FTM P P M  FTM 

12 
18 
1 5  
8 
8 
9 
7 
9 

1.42 
71 
54 
4-4 
17 
98 
35 
16 
36 
19 
56 
70 
71 
69 
61 
47 
28 
61 
69 
56 
37 
b6 

18 
40 
50 
9 

21  
1 5  
14 
16 
28 
18 
21  
28 
14 
56 

134 
16 
78 
24 
kl 
33 
52 
70 
24 
14 
1 5  
23 
28 
20 
20 
20 

71 
240 
340 
29 

2 50 
13 9 
3l4 
44 
95 

121 
185 
104 

54 
320 
270 
121 
176 
116 
195 
12 5 
280 
16 5 
123 
46 

111 
4.8 
62 
52 
59 
37 

1 4  42 0.4 - ‘1 %erebE &ertifu u THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE B Y  ME UPON THE HEREIN DESCRIBED SAMPLES . . . . 



File No. 17587 
Date August 24, 1979 
Samples Soi l s  
Project: Cooper Creek 

TO: - a Q v I T . A ~ _ C O Y  LTn, 
-2CN.-Aquitaine-.Tmer _... - 

U Y+&5th.Aveme S.W. 
.Calgary, Alberta T2P OMk 

i 

..ATTaT: _.___ H.. ..Salat .___. . . _ _  

~~ ~ 

SAMPLE No. 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

. I .  . ,  

LORING LABORATORIES LTD. I .  

Page # 5 

P P M  P P M  PPM PPM 
cu Pb Zn A P  

29 
48 

6 
100 
21 
25 
19 
73 
11 

8 
10 
33 
25 
78 
39 
99 

100 
250 

I 2  
k3 
21 
90 
80 
52 
70 

370 
36 
22 
39 
rc;! 
12 
21 
16 
18 
18 
24 

0.6 
0.7 
0.2 
0-7 
0.8 
0.6 
0-4 
2 .o 
0.5 
0.2 
0.1 
0.5 
0.5 
0.8 
0.5 
0.5 
0.5 
0.4 

- 71 NerebE &ertifD Lc, THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY M E  UPON THE HEREIN DESCRIBED SAMPLES . . . . 



ATTN: ..... H. .. Salaf, ............................... 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

File No. 17587 
Date August 24, 1979 
Sam p les Stream. 

Project: Cooper Creek 

\ifin?f P 
bOc A S S A Y  

LORINC L A B O R A T O R I E S  LTD. 

Page # 6 

P P M  P P M  PPM P P M  

13 5 28 154 0.6 

P 4 Bcrebe &crtifu THAT THE ABOVE RESULTS ARE THOSE 
LI - 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  



ATTN t... . H. ... Salat ............. 

i 

"Soil Samples" 

L3-225 W 

L3-250 W 

L3-275 W 

L3-300 W 

L5-7 

L5-8 

L5-9 

L5-10 

Rejects Retained one month. 
Pulps Retained one month 
unless specific arrangements 
made in advance. 

File No, . 18072 
Date October 25, 1979 
Samples S o i l  

&jw A S S A Y  @p 

LORINC LABORATORIES LTD. 

Page # 1 

PPM PPM PPM 
cu Pb Zn 

14 

98 

19 

10 

173 

79 

98 

149 

11 

49 

33 

14 

34 

39 

54 

180 

35 

470 

118 

42 

300 

250 

570 

3 50 

c dl @errbp &ertifu THAT THE ABOVE RESULTS ARE THOSE - 
ASSAYS MADE BY M E  UPON THE HEREIN DESCRIBED SAMPLES . . . .  



ATTN.: ..... H n  ... Sa.la%. ................................. 

1 rr 

L2- BL 
1E 
2E 
3E 
4E 
5E 
6E 

L2- 1 w  
2w 
3w 
WrJ 
5w 
6w 
7w 
8 W  
9w 
1OW 
1 1 w  
12w 
13W 
Ikw 
15W 
16w 
1W 
18W 
1 9W 
20w 

L3-2 5E 
50E 
75E 

L3-OBS 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

LORING LABORATORIES LTD. 

Page # 2 

PPM PPM PPM 
cu Pb Zn 

46 
68 
99 

103 
82 
95 

124 
30 
29 
28 
28 
26 
29 
29 
11 
23 
79 
18 
28 
39 
34 
@ 
31 
40 
41 
35 
32 
98 

140 
189 

21 
24 
37 
33 
43 
44 
23 
39 
19 
12 
24 
16 
19 
23 
6 

34 
4 2  
24 
45 
19 
27 
37 
24 
29 
30 
37 
30 
61 
37 
29 

188 34 3 'jE1Ertbg acrtifu 0 THAT THE ABOVE RESULTS ARE THOSE 
ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . . . .  

85 
56 
49 
91 

145 
52 
69 

128 
52 
45 

101 
95 

103 
38 
35 

108 
280 
2 10 
189 
83 
63 
49 
39 
48 
4-4 
4.2 
45 

240 
56 
67 

128 



.......................................... 

ATTN. : ..... H..... .Sam! ............. 

I 

L3-2 5w 
5OW 
75w 

1oow 
12 5W 
150W 
175w 
200w 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

File No. 18072 
Date . October.25, 1979 
Samples Soil 

LORING LABORATORIES LTD. 

Page # 3 
PPM PPM PPM 

cu Pb Zn 

36 
41 
37 
76 
75 
53 
8 

43 

20 
27 
21 
31 
37 
39 

9 
32 

93 
109 
103 
3 10 
3ko 
300 

17 
147 

P 
' 4J Rcrobp &ertifu THAT THE ABOVE RESULTS ARE THOSE 'c u 

ASSAYS MADE BY M E  UPON THE HEREIN DESCRIBED SAMPLES . . . .  



n 
I . .  

. .  

SAMPLE No. 

b‘ A S S A Y  

LORING LABORATORIES LTD. 

# 19 
20 
21 
2 2  
23 
24 
25 
26 

127 

Rejects Retained one month. 

Pulps Retained one month 
unless specific arrangements 
made in advance. 

26 
51 

31 0 
27 
32 
28 
26 
18 
27 

13  
72 
30 
14  
18 
15 
1 4 .  
1 5  
15  

49 
102 

78 
51 
49 
50 
40 
44 
48 

c 

iI T!crcli11 @CrtifU THAT THE A B O V E  R E S U L T S  A R E  THOSE 
Y * - 

ASSAYS MADE BY M E ’ U P O N  THE HEREIN DESCRIBED SAMPLES . , . . 



PLATES 
















