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I TNTRODUCTION w 
Three days were s p e n t  t r a v e r s i n g  t h e  Goat C l a i m s  and one day checking  

gossanous zones i n  t h e  c i r q u e  - a t  t h e  head of t h e  s o u t h  f o r k  o f  Cooper 

Creek. For ease o f  d e s c r i p t i o n ,  t h e  c r e e k  e n c l o s i n g  t h e  gossan w i l l  be  

c a l l e d  Adi t  Creek and t h e  c r e e k s  on e i t h e r  s i d e  w i l l  be  r e f e r r e d  t o  as  

E a s t  and West Creeks.  T rave r ses  w e r e  made up a l l  t h r e e  c r e e k s  as w e l l  as 

across t h e  i n t e r v e n i n g  h i l l s i d e s .  T rave r se  e l e v a t i o n s  r e f e r  t o  a b a s e  

e l e v a t i o n  of 4400 f e e t  a t  t h e  h e l i c o p t e r  pad. The purpose of  t h e s e  t r a v e r s e s  

w a s  t o  d e f i n e  t h e  mode of  occur rence  of massive s u l p h i d e  m i n e r a l i z a t i o n  

exposed i n  t h e  gossan on Adi t  Creek and t o  de te rmine  t h e  g e n e r a l  geology 

of t h e  su r round ing  area.  P rev ious  r e p o r t s  desc r ibed  t h e  mine ra l  occu r rence  

as a volcanogenic  massive s u l p h i d e  d e p o s i t ,  c o n s i s t i n g  predominant ly  of  

p y r r h o t i t e  w i t h  l esser  amounts of s p h a l e r i t e  and c h a l c o p y r i t e .  The s u l -  

ph ides  were s a i d  t o  be hos t ed  by r h y o l i t e  and enc losed  by a n d e s i t i c  f low 

rock .  

tv 

The a u t h o r  found t h a t  t h e  m i n e r a l i z a t i o n  i s  l i k e l y  t h e  r e s u l t  of 

remobi l ized  s u l p h i d e s  which were o r i g i n a l l y  hos t ed  i n  i n t e r m e d i a t e  v o l c a n i c s .  

The c l o s e  a s s o c i a t i o n  o f  ;he massive s u l p h i d e  occurrence  and leuco-quartz-  

monzanite dykes ( a s s o c i a t e d  w i t h  t h e  Cooper Creek s t o c k )  w a s  observed .  

The occur rences  and geology of  t h e  c l a i m  group w i l l  be  d e s c r i b e d  i n  more 

de t a i l  below. 

I1 GEOLOGY 

The C l a i m  group i s  u n d e r l a i n  by v o l c a n i c  and sed imentary  ( ? )  rocks  

o f  t h e  Kaslo Group and i n t r u s i v e  rocks  of  t h e  h e r e i n  named-Cooper Creek 

Stock ( a  s a t e l l i t e  p l u t o n  a s s o c i a t e d  w i t h  t h e  Kuskanax B a t h o l i t h ) .  

w 
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( a )  Volcanic  and Sedimentary Rocks 

The v o l c a n i c  and sedimentary rocks  were s e e n  t o  occur  i n  a l i n e a r  

f a s h i o n  a l o n g  Ad i t  and West Creeks.  The rocks  g e n e r a l l y  c o n s i s t  of meta- 

morphosed a n d e s i t e  f lows w i t h  narrow i n t e r f l o w  bands of metamorphosed 

t u f f s  a n d / o r  sedimentary rocks .  Due t o  t h e  f i n e  g ra ined  n a t u r e  o f  t h e  

bedded r o c k s ,  t h e  l a t t e r  c l a s s i f i c a t i o n  i s  tenuous.  

The a n d e s i t i c  rocks  va ry  from f i n e  g r a i n e d ,  b locky ,  d a r k  g reen  

meta-andesi te  (g reens tone )  t o  pseudo-hornblende-dior i te  when proximal  t o  

i n t r u s i v e  rocks .  A moderately developed f o l i a t i o n  i s  most pronounced i n  

Adit  Creek i n  t h e  g reens tone  and t h i s  f o l i a t i o n  v a r i e s  l o c a l l y  i n  i n t e n s i t y .  

A t t i t u d e s  on f o l i a t i o n  as w e l l  as bedding almost  i n v a r i a b l y  s t r i k e  340 

w i t h  ve r t i ca l  t o  n e a r  v e r t i c a l  d i p s .  F o l i a t i o n  i s  w e l l  developed i n  

pseudo-hornblende-dior i te  around t h e  5500 f o o t  e l e v a t i o n  on  E a s t  Creek 

where amphibole c r y s t a l s  (probably hornblende)  are  a l l i g n e d  w i t h  t h e i r  

l ong  ax is  p a r a l l e l  t o  f o l i a t i o n  and are commonly a t t e n u a t e d ;  o f t e n  t a k i n g  

an  e l l i p t i c a l  shape.  The rock  l o c a l l y  t a k e s  on a sub g n e i s s i c  appearance.  

The meta-andesi te  g rades  l o c a l l y  t o  amph ibo l i t e ,  as a t  t h e  5 4 4 0  f o o t  

e l e v a t i o n  on Adit  Creek. A t  t h e  5 6 6 0  f o o t  e l e v a t i o n  on East Creek a 

0 

hornblende porphyry i n t r u s i v e  rock w a s  observed.  T h i s  rock  t y p e  w a s  

a l s o  n o t e d  t o  occur  on t h e  lower s l o p e s  between Adi t  and East Creeks 

and i s  b e l i e v e d  t o  r e p r e s e n t  a b o r d e r  phase of t h e  s t o c k .  The meta- 

a n d e s i t e s  i n  t h e s e  areas have been s u b j e c t i v e l y  d i s t i n g u i s h e d  from t h e  

hornblende i n t r u s i v e s  by t h e  occur rence  of f o l i a t i o n .  Fe idspa r  pheno- 

c r y s t s  are r a r e l y  v i s i b l e  i n  t h e  meta-andesi te  b u t  were observed a t  

s e v e r a l  l o c a l i t i e s .  

L 
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The bedded rocks  are b e s t  observed i n  t h e  lower ou tc rop  zones of  

Adi t  Creek. They c o n s i s t  o f  bands of ve ry  f i n e  g r a i n e d ,  t h i n  bedded 

u n i t s .  These bands are enc losed  i n  meta-andes i te  and r a r e l y  exceed t e n  

f e e t  i n  t h i c k n e s s .  I n d i v i d u a l  beds are l i g h t  t o  d a r k  g reen ,  o f t e n  s i l i c e o u s  

and a d j a c e n t  t o  dykes o r  i n t r u s i v e  rocks  have been h o r n f e l s e d .  The h o r n f e l s  

appear  as ve ry  f i n e  g r a i n e d ,  i n d u r a t e ,  da rk  t o  l i g h t  brown ( b u f f )  rocks .  

Loca l ly  t h e  h o r n f e l s  c o n s i s t  of a mot t l ed  red-brown and green  c o l o r a t i o n .  

I n  t h e  gossan zone of  Adi t  Creek t h e  bedded rocks  have been l o c a l l y  a l t e r e d  

t o  a l i g h t  brown t o  ye l low wea the r ing  p h y l l i t e  a long  t h e  b o r d e r s  of  a leuco-  

quartz-monzoni te  dyke. Where t h e  development of  p h y l l i t e  i s  n o t  a s  i n t e n s e  

t h e  rocks  are of  a b leached ,  l i g h t  brown appearance  due t o  c l a y  a l t e r a t i o n ,  

( k a o l i n ) .  T h i s  can  be  observed a t  Line  5 + 8 E  above t h e  c l i f f s  on t h e  

e a s t e r n  edge of  Adi t  Creek. The bedded u n i t s  are  o f t e n  s i l i c i f i e d  and 

1 t o  2 mm g l a s s y  q u a r t z  v e i n l e t s  can be observed t o  roughly p a r a l l e l  

bedding. The s i l i c i f i c a t i o n  i s  b e s t  s een  i n  t h e  gossan zone of Ad i t  

Creek and n e a r  Line  6 + 16W, w e s t  o f  t h e  gossan zone, where s e r i c i t e  

accompanies t h e  s i l i c i f i c a t i o n ;  and a t  t h e  4990 f o o t  e l e v a t i o n  of  E a s t  

Creek. The bedded u n i t s  d e s c r i b e d  above are b e l i e v e d  t o  r e p r e s e n t  s e c t i o n s  

of  predominant ly  me ta - tu f f s .  I n  c o n t r a s t  a r e  rare ou tc rops  o f  meta-sediments 

such a s  b lack ,  very  f i n e  g ra ined ,  p y r i t i c  s h a l e  a t  t h e  5280 f o o t  e l e v a t i o n  

of  Ad i t  Creek; an  a n g u l a r  f l o a t  bou lde r  of  weakly g r a p h i t i c  grey  p h y l l i t e  

(wi th  c h a l c o p y r i t e  on c r o s s  f r a c t u r e s )  a t  BLN No. 9 ( southwes t  of  gossan ) ;  

and an ou tc rop  of f o l i a t e d ,  ve ry  f i n e  g ra ined  grey  t o  b l a c k  rock  l o c a t e d  

a t  Line  6 + 14-15W. F l o a t  b o u l d e r s  of medium t o  f i n e  g ra ined  q u a r t z i t e  

w e r e  r a r e l y  observed i n  Adi t  Creek bu t  w e r e  n o t  observed i n  o u t c r o p .  
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(b) I n t r u s i v e  Rocks 

I n t r u s i v e  rocks  on t h e  p r o p e r t y  are r e l a t e d  t o  t h e  J u r a s s i c  Kuskanax 

B a t h o l i t h .  

w i l l  h e r e i n  b e  c a l l e d  t h e  Cooper Creek Stock.  

t o  ex tend  f u r t h e r  east than  shown on t h e  Open F i l e  Map, a l though  a s e p a r a t e  

s t o c k ,  between Adi t  and East Creeks, might b e t t e r  e x p l a i n  t h i s  appa ren t  

eas tward  e x t e n s i o n  of t h e  Cooper Creek Stock. 

claim group, t h e  i n t r u s i v e  appears  as a massive,  r e l a t i v e l y  homogenous 

The unnamed s t o c k  on Cooper Creek, shown on GSC Open F i l e  288 

T h i s  i n t r u s i v e  body appea r s  

I n  t h e  area unde r ly ing  t h e  

medium t o  c o a r s e  g ra ined  l eucoquar t z  monzonite which weathers  w h i t e  t o  

grey-white and forms l a r g e  blocky t a l u s  i n  s t e e p  a r e a s .  P r o l i f i c  dyke 

a c t i v i t y  a s s o c i a t e d  w i t h  t h e  s t o c k  occur s  i n  t h e  c r e e k  areas, c u t t i n g  

through o r  fo l lowing  f o l i a t i o n  i n  t h e  volcanic-sedimentary  rocks.  

dykes are f i n e r  g ra ined  e q u i v a l e n t s  of t h e  s t o c k  and are c h a r a c t e r i z e d  

by weak t o  moderate magnetism due t o  f i n e l y  d i s semina ted  magne t i t e .  

Loca l ly  t h e  dykes develop a f e l d s p a r  o r  q u a r t z - f e l d s p a r  porphyry t e x t u r e  

and l o c a l l y ,  e s p e c i a l l y  i n  t h e  gossan zone of Adi t  Creek, may show saussu r -  

i t i z a t i o n .  

1 - 2 mm c h l o r i t i c  c r y s t a l s  of amphibole (hornblende) may be  seen .  

These 

Mafic m i n e r a l s  are uncommon i n  t h e  dykes b u t  l o c a l l y ,  f i n e  

The 

i n t r u s i v e  s t o c k  on t h e  o t h e r  hand appears  t o  have a hornblende  prophyry 

p e r i p h e r a l  phase as evidenced a t  t h e  5660 f o o t  e l e v a t i o n  of  E a s t  Creek 

and i n  t h e  v i c i n i t y  of Line  5 -I- 9E and Line  4 + 1 5 E  between Adi t  and 

East Creeks. 

mm long  c r y s t a l s  of hornblende .  

The hornblende phase carries e u h e d r a l  t o  s u b h e d r a l ,  1 - 5 

The dykes average  about  t h r e e  t o  f o u r  

f e e t  wide and range  from one t o  f i f t e e n  f e e t .  

with s h a r p ,  l i n e a r  c o n t a c t s .  

They show g r e a t  c o n t i n u i t y  

The dykes are o r i e n t e d  i n  t h r e e  prominent 

d i r e c t i o n s  of 310 t o  340 degrees  ( g e n e r a l l y  pa ra l l e l  t o  f o l i a t i o n  and 
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bedding) ;  20 t o  40 n e a r  v e r t i c a l  d i p s .  

and bedding could b e  cons ide red  as s i l ls .  

The i n t r u s i v e  rocks  have v a r i a b l y  metamorphosed t h e  v o l c a n i c  and 

The dykes p a r a l l e l  t o  f o l i a t i o n  

sed imentary  rocks .  The meta-andes i tes  coa r sen  towards i n t r u s i v e  b o d i e s  

and bedded rocks  are e i t h e r  h o r n f e l s e d  o r  a l t e r e d  t o  p h y l l i t e  r o  f e l s i t e .  

S i l i c i f i c a t i o n  i s  widespread b u t  i s  g e n e r a l l y  r e s t r i c t e d  t o  t h e  sed imentary  

( i n c l u d i n g  t u f f s )  u n i t s .  

Quartz v e i n s  are most common i n  E a s t  Creek and occur  t h e r e  as t h i n  

(5 mm t o  5 cm) v e i n l e t s  p a r a l l e l i n g  dykes o r  fo l lowing  f r a c t u r e s  and 

f o l i a t i o n  i n  t h e  g reens tone .  They are o f t e n  p y r i t i c  w i th  small e u h e d r a l  

cubes of p y r i t e  d i s semina ted  throughout.  

s t e e p  t o  v e r t i c a l l y  d ipp ing  b u t  a few sha l low d ipp ing  v e i n s  were observed  

a t  t h e  5550 f o o t  e l e v a t i o n  i n  Adi t  Creek. Quar tz -ep idote  v e i n l e t s  were 

observed i n  a s t r o n g  v e i n  network (2 o r  3 v e i n l e t s  p e r  f o o t )  a t  t h e  5150 

f o o t  e l e v a t i o n  on East Creek. A s i x  inch  q u a r t z  v e i n  i n  t h e  gossan zone 

n e a r  t h e  a d i t s ,  runs  p a r a l l e l  t o  bedding and t h e  a d j a c e n t  me ta - tu f f s  are 

Quartz v e i n s  are g e n e r a l l y  . 

obv ious ly  s i l i c i f i e d .  S i l i c i f i e d  t u f f s  commonly h o s t  one t o  t h r e e  m i l l i -  

meter, g l a s s y  q u a r t z  v e i n l e t s  which roughly  p a r a l l e l  bedding. 

I11 STRUCTURE 

Minor f o l d s  w e r e  n o t  observed anywhere, b u t  mi ld  warping i n  t h e  

meta-tuff (sedimentary) u n i t s  i n  Adi t  Creek may i n d i c a t e  a broad  r e g i o n a l  

s t r u c t u r e .  A dyke p a r a l l e l i n g  t h e  bedding is  a l s o  warped. Th i s  warping 

has  caused minor p inch ing  and s w e l l i n g  i n  t h e  bedded u n i t s  r e s u l t i n g  i n  

a t h i c k n e s s  v a r i a t i o n  of only a f o o t  o r  two. The main s t r u c t u r a l  e lements  

i n  t h e  area r e f l e c t  t h e  o r i e n t a t i o n  of t h e  dykes. The f o l i a t i o n  and major 
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dykes in lower Adit Creek likely represent a major fault orientation of 

340 degrees. At the 5100 foot elevation in East Creek foliation inten- 

sifies near joints paralleling foliation (345 degrees). 

silicified tuffs at the 2990 foot elevation of East Creek has a shattered 

An outcrop of 

appearance due to intense fracturing along two strong fracture orientations 

of 3501’vertical and 4Oo/7O0W. The location of metavolcanic-metasedimentary 

rocks in East and Adit Creeks with an intrusive stock occupying the ridge 

and hillside between indicates further evidence for faults paralleling 

these creeks. 

IV MINERALIZATION 

Of primary interest is the massive pyrrhotite (spalerite, chalco- 

pyrite) mineralization exposed in the gossan and adits in Adit Creek at 

approximately the 4960 foot elevation. 

sulphides were seen to occur adjacent to a leucoquartz monzonite dyke. 

The dyke carries minor magnetite, pyrite, chalcopyrite and pyrrhotite on 

At the Upper Adit the massive 

fractures and as minor disseminations. 

the dyke is in contact with the yellow weathering phyllite. 

and pyrrhotite also occurs in the phyllite. 

pyritic and the meta-andesite/greenstones almost invariably carries fine 

to coarse grains of pyrrhotite, often as attenuated grains paralleling 

foliation. 

Where no massive sulphides occur, 

Chalcopyrite 

The silicic tuffs are commonly 

Smallkpatchy gossans are common everywhere on the property and 

are generally due to minor accumulations of pyrite or pyrrhotite along 

fractures or quartz veinlets in the volcanics, or along the margins of 

dykes. Pyrrhotite occurs locally as 1 mm veinlets paralleling fractures w 



i n  t h e  g reens tones .  No mass ive  s u l p h i d e  occur rences  were found o u t s i d e  

t h e  gossan zone of Adi t  Creek, a l though minor occur rences  of c h a l c o p y r i t e  

a long  f r a c t u r e s  were observed on rare occas ions  ( f l o a t  occu r rence  a t  BLN 

No. 9). 

The m i n e r a l i z a t i o n  i n  t h e  gossan i s  a p p a r e n t l y  a r e m o b i l i z a t i o n  f o  

s u l p h i d e s  n e a r  t h e  t u f f  a n d e s i t e  c o n t a c t .  The dyke, which h e r e  p a r a l l e l s  

bedding and can b e  t r a c e d  f o r  a c o n s i d e r a b l e  d i s t a n c e  a long  s t r i k e ,  i s  

cons ide red  t o  be t h e  r emob i l i z ing  mechanism. Gossan zones exposed i n  a 

g l a c i a l  bowl t o  t h e  sou th  ( 2  t o  3 m i l e s )  of t h e  Cooper Creek occur rence  

(Adit  Creek) i n d i c a t e  t h a t  accumula t ions  of d i s semina ted  s u l p h i d e s  commonly 

occur  a t  o r  n e a r  s i l i c i c  c h e r t y  t u f f - a n d e s i t e  flow c o n t a c t s .  

are ve ry  r e s t r i c t e d  i n  dimension, u s u a l l y  be ing  a few f e e t  t o  a few t e n s  

These zones 

of f e e t  i n  l e n g t h  ( a long  s t r i k e )  and one t o  f i v e  f e e t  wide. The zones 

c o n t a i n  p a t c h e s ,  a few i n c h e s  i n  l e n g t h ,  of massive p y r i t e  bu t  are g e n e r a l l y  

low g rade ,  w i t h  r e s p e c t  o t  economic s u l p h i d e s .  

t h e  massive n a t u r e  of t h e  s u l p h i d e s  a t  Adi t  Creek is  due t o  r emob ih iza t ion  

of lesser s u l p h i d e  zones h o s t e d  i n  t h e  v o l c a n i c s .  

It i s  e v i d e n t  t hen ,  t h a t  

v SUMMARY AND CONCLUSIONS 

Massive s u l p h i d e  occur rences  a t  t h e  Cooper Creek p r o s p e c t  are re- 

s t r i c t e d  t o  a n  a l t e r e d  and metamorphosed sequence of i n t e r m e d i a t e  v o l c a n i c s  

of t h e  Triassic (Permian) Kaslo Group. I n t r u s i v e  dyke a c t i v i t y ,  p a r a l l e l i n g  

bedding, has  remobi l ized  weak s u l p h i d e  accumula t ions  t o  produce t h e  massive 

occurrence .  

(and/or  p y r i t e )  w i t h  c h a l c o p y r i t e ,  are  common i n  r e l a t i v e l y  unmetamorphosed 

These s u l p h i d e  zones,  c o n s i s t i n g  predominantly of p y r r h o t i t e  

rocks t o  t h e  sou th  of t h e  p rospec t .  One of t h e s e  zones is  d e s c r i b e d  by 

fo l lowing  diagram. 
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S i l i c i c  t i l f f s  ( c h e r t ? )  t h i n  bedded, p y r i t i c  

S i l i c e o u s  h e t e r o l i t h o l o g i c  p y r o c l a s t i c  
A A  A A A  

A A 

F l o a t  b o u l d e r s  of a n d e s i t e  p i l l o w s  and t h e  e x t e n s i v e  ou tc ropp ing  of 

w e l l  bedded s i l i c i c  t u f f s  ( c h e r t s )  i n d i c a t e s  subaqueous volcanism.  The 

h e t e r o l i t h o l o g i c  b r e c c i a s  which show a v a r i e t y  of  fragment s i z e  i n d i c a t e  

an  e x p l o s i v e  phase o f  volcanism which cou ld  re la te  t o  l a h a r i c  b r e c c i a t i o n  

o r  p rox imi ty  t o  a v e n t  where o l d e r  r o c k s  have been r i p p e d  o u t  of t h e  

s e c t i o n  and d e p o s i t e d  as a f low b r e c c i a  proximal  t o  t h e  v e n t .  D e t a i l e d  

mapping would be  necessa ry  t o  c l a r i f y  t h e  environment.  The rocks  observed 

i n  t h e  b r i e f  t r a v . e r s e  a c r o s s  t h e  g l a c i a l  bowl showed a dominance of an- 

d e s i t e  f lows.  

The environment i s  one o f  c y c l i c  volcanism dominated by a n d e s i t e  

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

r e l a t i v e l y  s h o r t  d u r a t i o n .  The s u l p h i d e s ,  predominant ly  p y r i t e  and /o r  

p y r r h o t i t e ,  are a s s o c i a t e d  w i t h  t h i s  act ive,  s i l i c e o u s ,  waving phase 

o f  t h e  c y c l e .  The r e l a t i v e l y  t h i n  build-up o f  a c i d i c  p y r o c l a s t i c  material ,  

and t h e  r e s t r i c t e d  occur rences  o f  s u l p h i d e s  i n d i c a t e s  a low p o t e n t i a l  

i n  t h e  immediate area f o r  l o c a t i n g  a s i z e a b l e  massive s u l p h i d e  body. 

It i s  l i k e l y ,  hcwever, t h a t  i n  t h e  r e g i o n ,  a l a r g e r  ven t  zone o r  v o l c a n i c  

c e n t r e  might be found where c o n d i t i o n s  f o r  economic s u l p h i d e  d e p o s i t i o n  

would be  p o s i t i v e .  Consider ing t h e  i n t e n s i t y  o f  s u r f a c e  p r o s p e c t i n g  i n  
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t h i s  d i s t r i c t ,  e x p l o r a t i o n  f o r  such a l o c a l e  would have t o  be c a r r i e d  o u t  

by r e g i o n a l  g e o l o g i c  mapping t o  l o c a t e  t h e  c o r r e c t  environment and t h e n  

sub- su r face  e x p l o r a t i o n  u t i l i z i n g  geophys ica l  t echn iques  a n d / o r  d r i l l i n g  

t o  determine economic s u l p h i d e  p o t e n t i a l .  Obviously t h i s  would i n v o l v e  

a l a r g e  sca le  program w i t h  a h igh  c o s t  a t t a c h e d .  

no t  be of much use  due t o  t h e  s e v e r e  l i m i t a t i o n s  imposed by  t h e  rugged,  

h igh  r e l i e f  o f  t h e  t e r r a i n .  

Airborne su rveys  would 

Although t h e  e l e c t r o m a g n e t i c  su rvey  on t h e  Cooper Creek p r o s p e c t  

w a s  o f  l i m i t e d  e x t e n t ,  i t  i n d i c a t e d  t h a t  t h e  massive s u l p h i d e s  are l o c a l l y  

r e s t r i c t e d .  Cons ide r ing  t h e  mode of occur rence  of t h e  s u l p h i d e s ,  t h i s  

is n o t  s u r p r i s i n g  and should n o t ,  t h e r e f o r e ,  r e q u i r e  f u r t h e r  e x p l o r a t i o n .  

G.L.  Garratt  

GLG/hs 
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