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Summary 

The Doubt Claims w e r e  s t a k e d  a s  a  r e s u l t  o f  a  

r e g i o n a l  li thogeochemical  programme c a r r i e d  o u t  by 

F a l c o n b r i d g e  L imi ted  i n  19 84. 

Work i n  1985 c o n s i s t e d  o f  1: 10,000 s c a l e  mapping, 

p r o s p e c t i n g  and sampl ing .  



1. I n t r o d u c t i o n  

The Doubt Claims a r e  l o c a t e d  i n  t h e  Nelson Mining 

D i v i s i o n ,  i n  t h e  v a l l e y  of  t h e  Query  and Doubt fu l  Creeks ,  

a b o u t  12.5 k i l o m e t e r s  s o u t h w e s t  o f  Salmo, a s  shown on 

F i g u r e  1. Access i s  by l o g g i n g  r o a d  a l o n g  Query Creek,  

one k i l o m e t e r  w e s t  of  t h e  j u n c t i o n  o f  Highways 3  and 

3B. 

A t o t a l  of  4 4  l i t h o g e o c h e m i c a l  samples  were c o l l e c t e d  

and 1: 10,000 s c a l e  g e o l o g i c a l  mapping and p r o s p e c t i n g  

w a s  completed.  Beyond t h i s ,  a p p a r e n t l y  l i t t l e  r e c e n t  

work h a s  been c a r r i e d  o u t  on  t h e  b lock .  

A l l  work was comple ted  by a  2-man crew b a s e d  i n  

Salmo o v e r  t h e  p e r i o d  August  27 t o  September 2,  1985. 

2. L o c a t i o n  and A c c e s s  

The Doubt Claims a r e  l o c a t e d  i n  t h e  Nelson Mining 

D i v i s i o n ,  c e n t e r e d  a t  a b o u t  117O 26' l o n g i t u d e  and 

49°10' l a t i t u d e ,  w i t h i n  NTS 82F/3W. They a r e  b e s t  

r e a c h e d  by a  good l o g g i n g  r o a d  a l o n g  Query Creek,  

which l e a v e s  Highway 3B a b o u t  1200 m e t r e s  w e s t  o f  i t s  

j u n c t i o n  w i t h  Highway 3. Access r o a d s  a l s o  run  a l o n g  

A r c h i b a l d  Creek t o  t h e  e a s t  and a l o n g  B e l l  Creek t o  t h e  

w e s t .  



I LOCATION MAP 
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3. Reg iona l  Geology 

The a r e a  i s  u n d e r l a i n  by P a l e o z o i c  and Lower 

J u r a s s i c  v o l c a n i c s  and sed iments  i n t r u d e d  by Cre taceous  

p l u t o n s .  The Lower J u r a s s i c  Ross land Group o u t c r o p s  i n  

a n  a r c u a t e  b e l t  70km l o n g  and 7-12km wide. I t  i s  a b o u t  

2000-3000m t h i c k ,  and i s  i n t e r c a l a t e d  w i t h  f i n e  c l a s t i c s  

of t h e  A r c h i b a l d  and H a l l  Format ions .  V o l c a n i c  r o c k s  

i n  t h e  Ross land Group a r e  r e p r e s e n t e d  by t h e  E l i s e  Frn, 

which was d e p o s i t e d  i n  t h e  Ross land Trough, t h e  w e s t e r n  

margin of a  l a r g e r  sed imenta ry  b a s i n  which i n c l u d e d  t h e  

Q u e s n e l  Trough. Subsequen t  t e c t o n i s m  and i n t e n s i v e  

p l u t o n i s m  have d e s t r o y e d  t h i s  c o n t i n u i t y .  

The p r e s e r v e d  Ross land Group c o n s i s t s  o f  t h e  pyro- 

c l a s t i c  and e p i c l a s t i c  d e b r i s  which accumula ted  around 

i s o l a t e d  v o l c a n i c  c e n t e r s ,  a s  i n  a n  a c t i v e  i s l a n d  a r c .  

The compos i t ions  a r e  compat ib le  w i t h  modern i s l a n d  a r c  

v o l c a n i c s  which form i n  t h e  l a t e  s t a g e s  of  a r c  develop- 

ment i n  a  back a r c  e x t e n s i o n a l  regime.  Modern a n a l o g s  

s u g g e s t  t h e  v o l c a n i c s  may have formed i n  a l o c a l i z e d  

ocean b a s i n  e x t r u d i n g  a l o n g  f a u l t s  bounding t h e  w e s t e r n  

b a s i n  edge.  

I n  t h e  regime a r e a  t h e  A r c h i b a l d  Format ion  h a s  a  

l i m i t e d  a e r i a l  e x t e n t  and c o n s i s t s  of  mos t ly  h a r d ,  

b r i t t l e ,  da rk  g r e y  t o  b l a c k  a r g i l l a c e o u s  s i l t s  t o n e s  and 

a r e n a c e o u s  a r g i l l i t e s .  The H a l l  Format ion  h a s  a  s i m i l a r l y  

l i m i t e d  a e r i a l  e x t e n t  and c o n s i s t s  mos t ly  o f  b l a c k ,  

carbonaceous  s h a l e s  and brown, s o f t  a r g i l l a c e o u s  s a n d s  t o n e s  

( L i t t l e ,  1 9 8 2 ) .  Because o f  l i m i t e d  a e r i a l  e x t e n t  and 

u n f a v o u r a b l e  l i t h o l o g i e s ,  t h e  A r c h i b a l d  and H a l l  Form- 

a t i o n s  w e r e  n o t  c o n s i d e r e d  t o  be  f a v o u r a b l e  f o r  volcano- 

g e n i c  t a r g e t s  and no s y s t e m a t i c  sampl ing  was c a r r i e d  o u t .  



The E l i s e  Formation was t h e  most  a p p e a l i n g  t a r g e t  

f o r  a n  e x h a l i t i v e  t y p e  d e p o s i t  due t o  i t s  l a r g e  a e r i a l  

e x t e n t ,  f a v o u r a b l e  l i t h o l o g i e s ,  and numerous b a s e  and 

p r e c i o u s  m e t a l  showings. The l i t h o l o g y  o f  t h e  E l i s e  

Format ion  i n  t h e  Rossland-Trai l-Salmo a r e a  i s  predom- 

i n a n t l y  v o l c a n i c .  These r o c k s  c o n s i s t  mainly  o f  f low 

b r e c c i a s ,  mass ive  l a v a  f l o w s ,  a g g l o m e r a t e s ,  v o l c a n i c  

b r e c c i a s ,  minor t u f f s  and r e l a t e d  i n t r u s i v e  r o c k .  



4.  P r o p e r t y  Geology 

The l i t h o l o g i e s  on t h e  Doubt Claims a r e  p re -  

dominant ly  f r a g m e n t a l  m a f i c  v o l c a n i c s  i n t e r c a l a t e d  

w i t h  t h i n l y  l a m i n a t e d  a r g i l l i  tes and greywackes. The 

bu lk  of  t h e  o u t c r o p s  examined r e v e a l  very '  l i t t l e  i n  

t h e  way of  a l t e r a t i o n  o r  a p p r e c i a b l e  s u l p h i d e  c o n t e n t .  

The c o a r s e s t  f r a g m e n t a l  u n i t  p r e s e n t  i s  a  vo lc -  

a n i c  f low b r e c c i a  o f  t h e  E l i s e  Formation.  T h i s  fragment-  

s u p p o r t e d  u n i t  i s  t y p i f i e d  by b l o c k s  of  l a p i l l i - s i z e d  

sub-rounded c l a s t s  of  c r y s t a l l i n e  r o c k ,  o t h e r  v o l c a n i c  

u n i t s ,  and even l i m e s t o n e  i n  t h e  b a s a l  sequence .  

The maf ic  c r y s t a l  t u f f  r e p r e s e n t e d  i n  t h e  Doubt 

Claims c o n s i s t s  o f  1-2mm c r y s t a l s  o f  pyroxene w i t h  a  

d e f i n i t e  p r e f e r r e d  o r i e n t a t i o n  forming t h e  framework 

i n  a  f i n e - g r a i n e d  v o l c a n i c  m a t r i x .  

F i n a l l y  a n  amygdaloidal  o l i v i n e  b a s a l t  u n i t  w i t h  

some o f  t h e  amygdules c a l c i t e - f i l l e d ,  o c c u r s  a t  t h e  

s o u t h  end  o f  t h e  p r o p e r t y .  The amygdules have compressed 

somewhat t o  conform t o  the f o l i a t i o n  of  t h e  f r a g m e n t a l  

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

The s t r u c t u r e  a p p e a r s  r e a l a t i v e l y  s i m p l e  w i t h  v e r y  

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

examined. 

Two zones of c a r b o n a t e  a l t e r e d  v o l c a n i c s  w i t h  

a s s o c i a t e d  p y r i t e  have  been marked on t h e  g e o l o g i c a l  

map ( F i g u r e  2 ) .  U n f o r t u n a t e l y  no s i g n i f i c a n t  a s s a y s  

f o r  base  and p r e c i o u s  m e t a l s  w e r e  o b t a i n e d .  



5.  Li thogeochemis t r y  

5 . 1  I n t r o d u c t i o n  

A s y s t e m a t i c  e x p l o r a t i o n  programme w i t h  f o c u s  on 

l i t h o g e o c h e m i s t r y  was c a r r i e d  o u t  t o  i n v e s t i g a t e  

p o t e n t i a l  o f  t h e  u n i t s  o f  t h e  E l i s e  Fm o f  t h e  Ross land 

v o l c a n i c  Group. 

A two-man crew c o n s i s t i n g  o f  t h e  w r i t e r  and a n  

a s s i s t a n t  c a r r i e d  o u t  a  s y s t e m a t i c  l i t h o g e o c h e m i c a l  and 

geochemical  programme d u r i n g  t h e  p e r i o d  August  27 t o  

September 2, 1985. 

The purpose  o f  t h e  Programme was t o  conf i rm t h e  

p r e s e n c e  o f  t o  d a t e ,  unrecogn ized  a l t e r a t i o n  a r e a s  o r  

h a l o s .  

5 .2  Sampling 

Sampling i n v o l v e d  t h e  c o l l e c t i o n  o f  samples from 

a l l  v o l c a n i c  rock t y p e s  b e l o n g i n g  t o  t h e  E l i s e  Formation.  

Two samples  o f  a b o u t  +kg e a c h  w e r e  c o l l e c t e d  a t  each  s i t e  

- one f o r  a  l i t h o g e o c h e m i c a l  a n a l y s i s  and one f o r  l a t e r  

r e f e r e n c e  and/or  t o  p r e p a r e  t h i n  s e c t i o n s  from. Samples 

w e r e  c o l l e c t e d  a c r o s s  wel l -exposed s e c t i o n s  wherever  

p o s s i b l e ,  however, i n  a r e a s  of  p o o r  exposure ,  o r  l a reas  

of  h i g h  i n t e r e s t ,  e . g .  a l t e r a t i o n ,  samples  w e r e  t a k e n  

from a l l  a v a i l a b l e  o u t c r o p s .  Care was t aken  t o  e n s u r e  

t h a t  o n l y  t h e  most  r e p r e s e n t a t i v e ,  non-weathered samples 

w e r e  c o l l e c t e d .  I n  he te rogeneous  o u t c r o p s ,  p a r t i c u l a r l y  

t h o s e  of  l a y e r e d  r o c k s ,  a t t e n t i o n  was p a i d  tosampl ing  t h e  

d i f f e r e n t  components. D e t a i l s  of  t h e  sample v a r i a b i l i t y  

such a s  c o l o u r ,  minera logy ,  a l t e r a t i o n ,  w e a t h e r i n g ,  rock 

name, p r e s e n c e  o f  s u l p h i d e s  and  t e x t u r e s  w e r e  k e p t  on  

a  s t a n d a r d i z e d  t a b l e  form. Sample r e s u l t s  la re  shown i n  

t h e  F i g u r e s .  



5 . 3  Analyses  

Samples w e r e  s h i p p e d  t o  Terramin Research  

L a b o r a t o r i e s  i n  Ca lga ry .  Fo l lowing  p r e p a r a t i o n  o f  

minus 200-mesh p u l p s ,  t h e  samples  were a n a l y z e d  by 

XRF and a tomic  a b s o r p t i o n  spec t ropho tomet ry  f o r  a  t o t a l  

of  t e n  e lements :  S i 0 2 ,  MgO, K 2 0 ,  Na20, Ba, and Ti02. 

Cu, Zn, Pb ,  Ag and Au w e r e  a n a l y z e d  by a tomic  a b s o r p t i o n .  

Sample r e s u l t s  a r e  l i s t e d  i n  Appendix A .  



6. Recommendations and D i s c u s s i o n  

Although p r e c i o u s  m e t a l  v a l u e s  o b t a i n e d  w e r e  n o t  

e n c o u r a g i n g ,  I would recommend f u r t h e r  work be  c a r r i e d  

o u t  on t h i s  p r o p e r t y .  T h i s  would i n v o l v e  a more con- 

c e n t r a t e d  sampl ing  programme i n  t h e  a r e a  o f  Sample LR-81 

and i n  t h e  a r e a  o f  t h e  d a c i t e  r ange  i n t r u s i v e  rock .  

A good d e a l  o f  ground remains  t o  be  covered  on t h e s e  

claims. 

7. Conc lus ions  

R e g i o n a l l y  t h e  v o l c a n i c  rock s u i t e  r e p r e s e n t e d  on 

the Doubt Claims h a s  good p o t e n t i a l  f o r  h o s t i n g  n a s s i v e  

s u l p h i d e s .  The sampl ing  programme r e p o r t e d  h e r e  f a i l e d  

t o  o u t l i n e  any s i g n i f i c a n t  a l t e r a t i o n  o r  b a s e  m e t a l  

e n r i c h e d  zones. However, i n  l i e u  o f  t h e  l i m i t e d  coverage ,  

f u r t h e r  work s h o u l d  b e  c a r r i e d  o u t  w i t h  a  t a r g e t  of  t h i s  

k i n d  i n  mind. 
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APPENDIX A: LITHOGEOCHEMICAL DATA 



ANALYTICAL METHODS FOR WHOLE ROCK 

Geochemical samples  f o r  whole rock a n a l y t i c a l  
p r o c e d u r e  were  p r o c e s s e d  by Terra-Min L a b o r a t o r i e s  
L imi ted  a t  14-2235-30th Avenue, N E ,  Ca lga ry ,  A l b e r t a ,  
employing t h e  f o l l o w i n g  p r o c e d u r e s .  

Rock samples  are c r u s h e d  t o  approx imate ly  one- 
e i g h t h  o f  a n  i n c h  i n  a  j awcrusher ,  r i f f l e d  t o  o b t a i n  
a  r e p r e s e n t a t i v e  sample and p u l v e r i z e d  t o  1 0 0  mesh 
(180 micron p a r t i c l e  s i z e ) .  

A p o r t i o n  of t h e  p r e p a r e d  sample i s  mixed w i t h  
a l i t h i u m  m e t a b o r a t e  f l u x  and f u s e d .  The r e s u l t i n g  m e l t  
i s  poured  i n t o  a n  a c i d  m a t r i x  and  comple te ly  d i s s o l v e d .  
The s o l u t i o n  i s  a n a l y z e d  by AA t e c h n i q u e  f o r  t h e  
r e q u i r e d  major  e l e m e n t  and c a l c u l a t e d  a s  o x i d e s  o f  
t h e s e  e l e m e n t s .  

Base m e t a l  v a l u e s  c a l c u l a t e d  a r e  from a p o r t i o n  
o f  t h e  p r e p a r e d  sample t h a t  i s  d i g e s t e d  i n  h o t  n i t r i c /  
p e r c h l o r i c  a c i d  m i x t u r e ,  o r  h o t  aqua r e g i a  ( n i t r i c /  
h y d r o c h l o r i c  a c i d s )  . The e l e m e n t s  are t h e n  de te rmined  , I 

by a tomic  a b s o r p t i o n  spect rophotome t r y .  
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