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INTRODUCTION 

A m i n e r a l o g i c a l  s t u d y  by H a r r i s  E x p l o r a t i o n  S e r v i c e s  and a 

s o i l  s u r v e y  by Asarco p e r s o n n e l  were c a r r i e d  o u t  i n  August 1984 

on t h e  Spokane Group o f  m i n e r a 1 : c l a i m s .  

SUMMARY AND RECOJ~MENDATIONS 

M i n e r a l o g i c a l  s t u d i e s  i d e n t i f i e d  q u a r t z  c o n t a i n i n g  u s a b l e  

f l u i d  i n c l u s i o n s  f o r  a  f u t u r e  f l u i d  i n c l u s i o n  s t u d y .  Two s o i l  

l i n e s  e x t e n d  t h e  known v e i n  sys tem t o  t h e  e a s t .  

LOCATION AND ACCESS 

The Spokane Group is  l o c a t e d  approx imate ly  4 1  k i l o m e t e r s  - 
n o r t h w e s t  o f  L i l l o o e t  and 33 k i l o m e t e r s  n o r t h e a s t  o f  B r a l o r n e ,  

B.C. i n  s t e e p  mountainous t e r r a i n e  v a r y i n g  from 1980 t o  2500 m e t e r s  

i n  e l e v a t i o n .  ( F i g u r e  1 )  

Access t o  t h e  Spokane group is by h e l i c o p t e r  from Pemberton 

a p p r o x i m a t e l y  68 k i l o m e t e r s  s o u t h w e s t e r l y  from t h e  p r o p e r t y  o r  

from L i l l o o e t ,  approx imate ly  40 k i l o m e t e r s  e a s t e r l y  from t h e  pro-  
YI- p e r t y  . 

CLAIMS 
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HISTORY 

M i n e r a l i z a t i o n  on t h e  Spokane Group o f  c l a i m s  h a s  been known 

from approx imate ly  1910 t o  t h e  p r e s e n t  t i m e .  E a r l y  work i n c l u d e d  

2 a d i t s ,  now caved ,  2 s h a l l o w  s h a f t s  e i t h e r  s l o u g h e d  o r  f l o o d e d  

and numerous p i t s  and t r e n c h e s  a l l  o f  which a r e  now b a d l y  s l o u g h e d .  

Copper,  g o l d  and'  s i l v e r  m i n e r a l i z a t i o n  i s  c o n t a i n e d  i n  l a r g e  q u a r t z  

v e i n s  and s h e a r  zones .  No sh ipments  of  t h e s e  commodit ies  a r e  re- 

corded .  

I n  1983 Asarco c a r r i e d  o u t  G e o l o g i c a l ,  Geochemical ( s o i l ) ,  VLF 

and Mangetometer Surveys  on t h e  Spokane Group o f  c l a i m s .  The d a t a  

was f i l e d  f o r  a s sessment  c r e d i t s  on 29 August 1983 by D.  H .  Olson.  

GEOLOGY 

The Spokane Group is s i t u a t e d  on t h e  boundary between t h e  

I n t e r m o n t a i n e  T e c t o n i c  B e l t  t o  t h e  e a s t  and t h e  c o a s t  C r y s t a l l i n e  

B e l t  t o  t h e  w e s t .  A ser ies  of  g r a n o d i o r i t e  t o  q u a r t z  d i o r i t e  

p l u t o n s  known a s  t h e  Bendor I n t r u s i o n s  which range  i n  age  from 44- 

66 m i l l i o n  y e a r s ,  mark t h e  e a s t e r n  l i m i t  o f  t h e  Coas t  C r y s t a l l i n e  

B e l t .  The younges t  o f  t h e s e  i n t r u s i v e  p l u t o n s ,  u n d e r l i e s  a  p o r t i o n  

o f  t h e  Spokane Group. These i n t r u s i v e s  a r e  t r a n s g r e s s i v e  t o  t h e  

s o u t h w e s t e r n  f l a n k  of  a  b r o a d  n o r t h w e s t  t r e n d i n g  a n t i  form composed 

of  Middle T r i a s s i c  and O l d e r  Br idge  R i v e r  Group r o c k s .  The Upper 

T r i a s s i c  S h u l a p s  U l t r a m a f i t e  c o n s i s t i n g  of  s e r p e n t i n i t e ,  p e r i o d o t i t e ,  

gabbro  and p y r o x e n i t e  u n d e r l i e s  a  l a r g e  p o r t i o n  of t h e  Spokane 

Group and is  one o f  t h e  l a r g e s t  i n t r u s i v e s  of t h i s  t y p e  i n  B . C .  

More c l o s e l y  a l l i e d  w i t h  t h e  g o l d  b e a r i n g  q u a r t z  v e i n s  a r e  e x t e n s i v e  

d a c i t e  porphyry  d i k e s  and s i l ls  o f  Miocene Age. 

Major n o r t h w e s t  t r e n d i n g  f a u l t  zones  b o r d e r  t h e  a r e a  o f  i n t e r -  

est  t o  t h e  n o r t h e a s t  and s o u t h w e s t .  To t h e  n o r t h e a s t  t h e  Yalakom 

F a u l t  Zone marks t h e  n o r t h e a s t  margin of t h e  S h u l a p s  U l t r a m a f i t e  

w h i l e  t o  t h e  southwest t h e  M a r s h a l l  Creek ,  Taseko and Tchaikagan 

F a u l t  Sys tems a r e  s t r o n g l y  e v i d e n t  a l o n g  t h e  e a s t e r n  margin of t h e  

Coas t  C r y s t a l l i n e  Complex. 

L o c a l l y ,  t h e  a r e a  of  i n t e r e s t  w i t h i n  t h e  c e n t r a l  p a r t  o f  t h e  

c l a i m  g r o u p ,  i s  u n d e r l a i n  by t h e  rock  u n i t s  shown on F i g u r e  2 .  The 

o l d e s t  r o c k s  mapped (TJnit 5)  a r e  t h e  Middle T r i a s s i c  and O l d e r  



B r i d g e  R i v e r  ( F e r g u s o n )  Group which  c o n s i s t  o f  an i n t e r b e d d e d  

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

s i l t s t o n e  w i t h  minor  l i m e s t o n e .  T h i s  g r o u p  i n  g e n e r a l  t r e n d s  

8 0 - l l o O  a n d  d i p s  60-80° n o r t h e r l y .  

The B r i d g e  R i v e r  Group r o c k s  h a v e  been  i n t r u d e d  by t h e  

S h u l a p s  U l t r a m a f i t e  complex which  a p p e a r s  t o  s andwich  t h e  q u a r t z  

v e i n i n g  a n d  t h e  younge r  i g n e o u s  h o s t  r o c k s .  Approx ima te ly  h a l f  

t h e  a r e a  mapped i n  1983  is  u n d e r l a i n  by t h i s  TJnit 4 .  Gabhro and  

p e r i d o t i t e  are most a b u n d a n t .  P y r o x e n i t e  o c c u r s  a s  d i k e s  t r a v -  

e r s i n g  o t h e r  u l t r a m a f i c  r o c k s .  S e r p e n t i n i z a t i o n  is  w i d e s p r e a d  

w i t h i n  t h e  u l t r a m a f i c  g r o u p  o f  r o c k s .  

U n i t  3 ,  which  i s  a  f i n e  t o  medium g r a i n e d  b i o t i t e  (10-15%) 

g r a n o d i o r i t e ,  is g e n e r a l l y  u n a l t e r e d  and  is d i s p l a y e d  a s  an  i r r e g -  

u l a r  e a s t - w e s t  t r e n d i n g  d i k e  o r  s i l l - l i k e  p l u t o n .  T h i s  r o c k  which  

c o n t a i n s  x e n o l i t h s  o f  u l t r a m a f i c  r o c k  must  b e  younge r  ( 4 4  my - GSC) 

t h a n  t h e  u l t r a m a f i c  s u i t e .  I n  t h e  v a l l e y  f l o o r  a t  t h e  most  e a s t e r l y  

v e i n  e x p o s u r e ,  t h e  g r a n o d i o r i t e  h o s t s  t h e  p r e c i o u s  m e t a l - b e a r i n g  

q u a r t z  v e i n  o r  v e i n s .  

A s  t h e  p r i n c i p a l  h o s t  r o c k  f o r  t h e  g o l d - s i l v e r - b e a r i n g  q u a r t z  

v e i n s ,  U n i t  2 ,  a medium g r a i n e d  h o r n b l e n d e  f e l d s p a r  p o r p h y r y  o f  

Miocene a g e ,  is e x p o s e d  as p a r t  o f  t h e  Rexmount P o r p h y r y  which  

f o r m s  an i r r e g u l a r  east-west t r e n d i n g  d i k e - l i k e  p l u t o n  t h r u  t h e  

a r e a  o f  i n t e r e s t  and  w i t h  e x t e n s i o n s  w e s t e r l y  o f  Rex Peak .  Numerous 

o t h e r  d i k e s  a n d  s i l l s  o f  TJnit 2 a r e  n o t e d  t r a n s e c t i n g  a l l  o f  t h e  

o l d e r  r o c k s .  

I n t e r e s t i n g  g o l d ,  s i l v e r ,  b i s m u t h  and t u n g s t e n  v a l u e s  a r e  con- 

t a i n e d  i n  a  q u a r t z  v e i n  o r  v e i n s  o v e r  a mapped s t r i k e  l e n g t h  o f  

700  meters a n d  a v e r t i c a l  r a n g e  o f  250 meters. The v e i n  which  w a s  

w e l l  e x p o s e d  by  2 a d i t s ,  a  s h a f t  and  numerous t r e n c h e s  and  p i t s  i n  

t h e  e a r l i e r  y e a r s ,  is now p o o r l y  e x p o s e d  b e c a u s e  o f  t h e  s l o u g h e d  

n a t u r e  o f  t h e  o l d  w o r k i n g s .  

F o l l o w i n g  w i t h i n  a n d  a l o n g  t h e  f o o t w a l l  o r  s o u t h  s i d e  o f  t h e  

h o s t i n g  h o r n b l e n d e  p o r p h y r y  d i k e ,  TJnit 2 ,  t h e  v e i n  t r e n d s  105O a n d  

d i p s  50-70° n o r t h e r l y .  W e s t e r l y  a t  a p p r o x i m a t e l y  2350 meters ele-  

v a t i o n  t h e  v e i n  e n t e r s  i n t o  a n d  a p p e a r s  t o  d i s s i p a t e  w i t h i n  g rano-  

d i o r i t e  h o s t  r o c k .  E a s t  o f  t h e  most e a s t e r l y  v e i n  e x p o s u r e  i n  a  

l a r g e  p i t ,  a t  e l e v a t i o n  2070 m e t e r s ,  t h e  v e i n  i s  o b s c u r e d  by o v e r -  

b u r d e n  and  t a l u s .  C o r r e l a t i o n  o f  t h e  v e i n  o r  v e i n s  e x p o s e d  by 



t h e s e  lower  p i t s  w i t h  v e i n  e x p o s u r e s  u p s l o p e  from t h e  lower  a d i t  

may b e  somewhat c o n j e c t u r a l .  
'*r The p r i n c i p a l  v e i n  is p r e d o m i n a t e l y  mass ive  q u a r t z  b u t  l o c a l l y  

e x h i b i t s  a  r i b b o n e d  appearance .  The r i b b o n e d  appearance  i s  impar ted  

by c h l o r i t e  a l o n g  s u b s i d i a r y  f r a c t u r e s  p a r a l l e l  t o  t h e  v e i n  w a l l s .  

L o c a l l y ,  vugs a r e  r e a d i l y  n o t e d  i n  t h e  v e i n  q u a r t z .  Many Of t h e  

vugs a r e  l i n e d  w i t h  s m a l l  q u a r t z  c r y s t a l s  and o r  s u l f i d e s  of  i r o n  

o r  copper .  B l e b s  and d i s s e m i n a t i o n s  o f  p y r i t e  and c h a l c o p y r i t e  

c o n s t i t u t e  1-3% o f  t h e  v e i n  m a t e r i a l .  S u l f i d e  d i s t r i b u t i o n  and 

a s s o c i a t e d  p r e c i o u s  m e t a l  v a l u e s  a r e  unevenly  d i s t r i b u t e d .  

SOIL GEOCHEMISTRY 

A t o t a l  o f  5 1  s o i l  samples  were c o l l e c t e d  a t  1 0  meter i n t e r v a l s  

a l o n g  2 l i n e s  100 m e t e r s  a p a r t .  ( F i g u r e  2 )  The s o i l s  were a n a l y z e d  

f o r  numerous e l e m e n t s  a s  p e r  Appendix I3 and t h e  r e s u l t s  p l o t t e d  i n  

F i g u r e s  3  t o  8.  T h i s  s o i l  s u r v e y  was under taken  w i t h  t h e  o b j e c t i v e  

o f  a v o i d i n g  Br idge  R i v e r  a s h  which c o n t a m i n a t e d  p a r t s  of  t h e  1983 

s o i l  s u r v e y .  To meet t h i s  o b j e c t i v e ,  s o i l  samples  were t a k e n  a t  

d e p t h s  o f  40 t o  90 cm i n  t h e  R h o r i z o n  j u s t  below t h e  ash  l a y e r .  

MINERALOGY STUDY 

A t o t a l  o f  9 t h i n  s e c t i o n s  w e r e  s t u d i e d  by J e f f  H a r r i s  PhD of 

H a r r i s  E x p l o r a t i o n  S e r v i c e s  d u r i n g  August .  The o b j e c t i v e  of  t h i s  

work was t o  de te rmine  i f  q u a r t z  v e i n  m a t e r i a l  from t h e  Spokane 

Group o f  c l a i m s  i s  u s a b l e  f o r  f l u i d  i n c l u s i o n  s t u d i e s .  T h i s  d a t a  

i s  i n c l u d e d  i n  Appendix C .  

CONCLUS IONS 

Geochemical s o i l  sampl ing  i n d i c a t e s  an e a s t e r l y  e x t e n s i o n  t o  

t h e  known v e i n  sys tem.  P o s s i b l y ,  two v e i n s ,  one  n o r t h  and one 

s o u t h  o f  t h e  b a s e  l i n e  a r e  p r e s e n t .  Trench ing  o r  diamond d r i l l i n g  

i s  r e q u i r e d  t o  conf i rm t h e  number and p o s i t i o n  o f  i n d i v i d u a l  v e i n s .  

Q u a r t z  i n  t h e  v e i n  sys tem c o n t a i n s  u s a b l e  f l u i d  i n c l u s i o n s .  

Michael  L a n c a s t e r  
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APPENDIX "A" 

EXPENDITURES - SPOKANE GROUP 

WAGES 

M .  L a n c a s t e r  - August 22,23184 - 2 days  @ $170 = $340.00 

A .  Hamil ton  - August 22 ,23184 - 2 d a y s  @ $52 = 104 .00  

D. F l e t c h e r  - August 22,23184 - 2 days  @ $40 = 80 .00  

A .  Rober t son  - August 22,23184 - 2 days  @ $40 = 80 .00  

TRANSP.ORTATION 

H e l i c o p t e r  - W h i t e s a d d l e  H e l i c o p t e r s  

Company V e h i c l e s  - Two 4 x 4 Trucks  
Q $80/day i n c l u d i n g  g a s  

MEALS 

ACCOMMODATION 

ASSAYING - ACME ANALYTICAL LABORATOR,IES LTD. 

THIN SECTIONS - VANCOUVER PETROGRAPHICS LTD. 9 x $7 

HARRIS EXPLORATION SERVICES 

TOTAL EXPENDITURES 
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APPENDIX "C" 



EXPLORATION 
SERVICES 

MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867 

August 30th,  1984 

Report fo r :  Mike Lancaster, 
Asarco Ltd., 
504-535 Thurlow S t . ,  
Vancouver, B.C. 
V6E 3L2 

Introduction:  

12 doubly polished t h in  sec t ions  of vein quartz were submitted fo r  
evaluation of s u i t a b l i l i t y  f o r  heating/cooling measurements on f l u i d  inclus ions .  

The samples consisted of 9 from the  Bridge River area ,  numbered 74, 50, 52, 
53, 54, 57, 59, 60A and 608; and 3  from Bralorne, numbered N - l A ,  N-4B and N-10. 

Each sample was scanned under 400X magnification and an appraisa l  made of 
the  abundance and s u i t a b i l i t y  of f l u id  inclusions.  The f indings a r e  summarized 
below. 

L Results: 

Bridge River s u i t e :  

#47 Much of the  s l i d e  is not quartz ( f ib rous  amphibole?). S ign i f i can t  
su l f i de s .  The quartz has low transparency and w i l l  be hard t o  work 
w i t h .  One rectangular  inclusion of 15 microns w i t h  a  4  micron bubble 
was seen - possibly associated w i t h  a  f rac tu re .  

/I50 Quar tz  i s  mostly a  granular mosaic, 0.05 - 0.2mm, with included patches 
of coarser  gra ins .  Fluid inclus ions  a r e  ra the r  abundant, 3  - 15 microns 
i n  s i z e .  Some have ac t ive  bubbles. Considerable d i spa r i t y  i n  bubble 
s i z e .  

/I52 S l i de  contains considerable micas. Quartz is c .  50% f ine  granular ,  50% 
coarse clumps. Abundant inclus ions  including usable ones t o  10 microns, 
w i t h  ac t ive  bubbles. Also many i r r egu l a r ,  elongate ones, sometimes i n  
swarms. 

/I53 Similar  gra in  s i z e  r e l a t i ons  as  52. The coarse s t u f f  has old healed 
f rac tu res .  Noticeable su l f ides .  Iriclusions mostly small ,  i r r egu l a r  i n  
shape. Usable ones t o  12 microns are. present .  

/I54 Quartz is  dominantly coarse grained (1 - 5 m m ) .  Abundant inclus ions  t o  
12.5 microns. 

{I57 Quartz a s  i n  54. Abundant usable inclus ions  t o  15 microns. A few 
la rger  ones seen but a  b i t  i r r egu l a r  i n  shape. 



/I59 Patches of coarse quartz cemented by f ine r .  Some areas  s t rong 
r ec ry s t a l l i z a t i on .  Inclusions l e s s  common than i n  54, 57, but usable 
ones can be found. Some have large  bubbles. Others have 2 f l u i d  phases. 

#60A ( C  16) Mostly fine-grained quartz cementing a few patches of coarser .  
Inclusions mostly small ,  elongate and i r r egu l a r .  Usable ones of 5 - 7 
microns s i z e  a r e  present .  

Il60B ( C  12) Mainly coarse grained, brecciated,  shadowy r ec ry s t a l l i z a t i on .  
Inclusions sparse ,  poor - probably the  worst of the  Bridge River group. 
Even so ,  ca re fu l  search would probably i s o l a t e  a few usable ones. 

Bralorne s u i t e  

N - 1 A  Coarse grained with multiphase brecciat ion and healed f rac tu res .  
Considerable opaque ( s o l i d )  inclusions.  Fluid inclus ions  generally 
small,  o f t en  s t rongly  oriented.  Rare usable(?)  ones i n  s i z e  range 
2 - 7 microns. 

N-4B Brecciated. Coarser patches cemented by very f i ne ,  cherty.  Fluid 
inclus ions  a r e  very small ,  not usable. 

N-10 Coarse grained,  cu t  by p a r a l l e l  f rac tu res .  Inclus iorssmal l ,of ten  i n  
or iented s t r i n g s  ( r e l a t ed  t o  the  f rac tu r ing?) .  A few c l ea r l y  defined 
?-phase inclus ions  seen but probably too small t o  use (2  - 5 microns). 

Conclusions: 

Usable inclus ions  can be found i n  most of the  Bridge River s u i t e .  /Is 50, 
52, 54, 57 a r e  probably the  bes t .  

The Bralorne material  w i l l  be d i f f i c u l t .  Usable ( b u t  small)  inclus ions  may 
be present  i n  N - 1 A  and N-10, but could be of secondary o r i g in  ( r e l a t ed  t o  
f rac tu r ing) .  

Recommendations: 

I f  you do go ahead and do f l u i d  inclusion measurements yoursel f ,  t h e  
following ge%ral h i n t s  may be helpful:  

Look fo r  c l e a r l y  defined,  r ead i ly  focussable inclus ions  ( i n  one plane).  

Go f o r  inclus ions  of simple shape (rounded or  rec tangular) .  I t  is easy t o  
lose  s i gh t  of t he  bubble i n  corners. 

Avoid inclus ions  c lose  t o  f rac tu res :  they may have leaked. 

Avoid l i n e s  o r  zones of small ,  oriented inclusions:  they may be secondary. 

Look f o r  large  individuals  o r  groups of same: you can then do several  
measurements i n  the  same area.  

Work i n  t he  c l e a r e r ,  b r igh te r  areas  of the  sample where poss ible  ( e a s i e r  on 
the  eyes!).  

' J . F .  Harr is  Ph.D. 
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