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SCALE- 1 : 50000 I GEOLOGIST: W .  MORTON 



INTRODUCTION 

( i )  G e n e r a l  G e o g r a p h i c a l  a n d  P h y s i o g r a p h i c a l  P o s i t i o n  

The  I n d i o - S c h n a p p s  c l a i m s  a r e  l o c a t e d  i n  N o r t h  C e n t r a l  B r i t i s h  
C o l u m b i a  a p p r o x i m a t e l y  1 2 5  k i l o m e t e r s  n o r t h w e s t  o f  F o r t  S t .  James,  
B.C. a n d  1 3 5  k i l o m e t e r s  e a s t  n o r t h e a s t  o f  S m i t h e r s ,  B.C. They  a r e  
s i t u a t e d  o n  t h e  e a s t  s i d e  o f  I n d a t a  L a k e  a t  e l e v a t i o n s  v a r y i n g  b e t w e e n  
8 7 5  a n d  1 ,250  m e t e r s  ( 2 , 8 5 0  a n d  4 ,100  f t . ) .  T e r r a i n  w i t h i n  t h e  c l a i m s  
i s  g e n e r a l l y  m o d e r a t e l y  u n d u l a t i n g  e x c e p t  a l o n g  a  l i m e s t o n e  r i d g e  
o c c u p y i n g  t h e  e a s t e r n  s i d e  o f  t h e  c l a i m s .  The  1  i m e s t o n e  r i d g e  s t r i k e s  
n o r t h s o u t h  a n d  i s  e x p r e s s e d  i n  a  s e r i e s  o f  d i s c o n t i n u o u s  c l i f f s ,  
g e n e r a l  l y  f a c i n g  e a s t e r l y .  

T h e  I n d i  o - S c h n a p p s  c l a i m s  a r e  a c c e s s i b l e  b y  b o a t  c o n t i n u i n g  f r o m  
t h e  e n d  o f  a  l o g g i n g  r o a d  a t  t h e  n o r t h w e s t  e n d  o f  T c h e n t l o  L a k e .  
A l t e r n a t i v e l y  t h e  I n d i o - S c h n a p p s  c l a i m s  a r e  a c c e s s i b l e  b y  h e l i c o p t e r .  

A l m o s t  a l l  o f  t h e  c l a i m s  a r e  v e g e t a t e d  b y  m a t u r e  s p r u c e  f o r e s t .  

S o i l s  o c c u r i n g  o n  t h e  c l a i m s  a r e  o f t e n  t h i n  a n d  a r e  p r e d o m i n a n t l y  
B r u n i  s o l  i c  t y p e s .  

( i  i )  P r o p e r t y  D e f i n i t i o n  ( P u b l i s h e d  G e o l o g y )  

' Jhe I n d i o - S c h n a p p s  p r o p e r t y  o c c u r s  w i t h i n  a  s t r u c t u r a l  f e a t u r e  
known a s  t h e  P i n c h i  F a u l t .  The P i n c h i  F a u l t  i s  a  m a c r o s c o p i c  
s t r u c t u r e  e x t e n d i n g  f o r  s e v e r a l  h u n d r e d  m i l e s  i n  a  n o r t h  n o r t h w e s t  
d i r e c t i o n .  I n  t h e  I n d a t a  L a k e  a r e a  t h e  p r i n c i p a l  f a u l t  z o n e  i s  
d e s c r i b e d  a s  b e i n g  i n  e x c e s s  o f  5 ,000  f e e t  w i d e .  I t  a p p e a r s  t o  b e  
s t e e p l y  d i p p i n g  t o  t h e  w e s t  b u t  may f l a t t e n  a n d  assume t h e  c h a r a c t e r  
o f  a  l o w  a n g l e  t h r u s t  f a u l t  a t  d e p t h .  

I n  t h e  I n d a t a  L a k e  a r e a  P a l e o z o i c  r o c k s  ( m a r i n e  s e d i m e n t s ,  
c a r b o n a t e s  a n d  m e t a v o l c a n i c s )  a p p e a r  t o  h a v e  b e e n  moved e a s t e r l y  o v e r  
M e s o z o i c  T a k l  a  G r o u p  v o l c a n i c s .  Numerous  s u b s i d i a r y  f a u l t s  b r a n c h  o f f  
t h e  m a i n  t r e n d .  M e r c u r y  m i n e r a l i z a t i o n ,  c a r b o n a t i z a t i o n  a n d  
s e r p e n t i n i t e  i n t r u s i o n  o c c u r  i n  n u m e r o u s  l o c a t i o n s  i n  t h i s  s e c t i o n  o f  
t h e  f a u l t . * l  A t  A l b e r t  L a k e  ( W e s t e r n  p o r t i o n  o f  t h e  c l a i m  g r o u p )  an  
i n t r u s i v e  o f  i n t e r m e d i a t e  c o m p o s i t i o n  h a s  b e e n  mapped.  ( I t  i s  mapped 
a s  an Omineca  i n t r u s i v e  o f  U p p e r  J u r a s s i c  t o  L o w e r  C r e t a c e o u s  ~ ~ e ) . * ~  



A v e r y  s t r o n g  a e r o m a g n e t i c  a n o m a l y  h a s  b e e n  mapped a l o n g  t h e  
n o r t h e r l y  t r e n d i n g  a x i s  o f  t h e  c l a i m  g r o u p . * 3  

An a c t i v e  h o t  s p r i n g  i s  p r e s e n t l y  p r e c i p i t a t i n g  m e r c u r y  
a p p r o x i m a t e l y  e i g h t e e n  k i l o m e t e r s  s o u t h  o f  t h e  c l a i m  g r o u p .  

*1 A r m s t r o n g ,  J.E ., 1 9 4 6 ,  Map 8 4 4 A - T a k l  a :  The  G e o l o g i c a l  S u r v e y  
o f  Canada .  

* 2  R i c e ,  H.M., 1 9 4 9 ,  Map 9 7 1 A -  S m i t h e r s - F t .  S t .  James :  The  
G e o l o g i c a l  S u r v e y  o f  Canada.  

* 3  D e p t .  o f  E n e r g y  M i n e s  a n d  R e s o u r c e s ,  1 9 6 9 ,  G e o p h y s i c a l  P a p e r  
5 2 6 0 - I n d a t a  L a k e .  

( i  i )  P r o p e r t y  D e f i n i t i o n  ( A d d i t i o n a l  G e o l o g y )  

S y s t e m a t i c  g e o l o g i c a l  m a p p i n g  o f  t h e  I n d i o - S c h n a p p s  c l a i m s  h a s  
n o t  y e t  b e e n  u n d e r t a k e n .  N e v e r - t h e - l e s s  g e o l o g i c a l  o b s e r v a t i o n s  
o b t a i n e d  w h i  l e  s u p e r v i  s i n g  t h e  g e o c h e m i  c a l  s u r v e y  h a v e  c o n t r i b u t e d  t h e  
f o l l o w i n g  g e o l o g i c a l  i n f o r m a t i o n :  

- The  i n t e r m e d i a t e  c o m p o s i t i o n  i n t r u s i v e  p r e v i o u s l y  mapped i n  t h e  

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

- A v e r y  h a r d  f i n e  g r a i n e d  a n d  w e l l  a l t e r e d  i n t e r m e d i a t e  t o  b a s i c  

v o l c a n i c  h a s  b e e n  o b s e r v e d  i n  t h e  n o r t h w e s t e r n  p o r t i o n  o f  t h e  
c l a i m  g r o u p .  T h i s  u n i t  h a s  b e e n  p e r v a s i v e l y  s i l i c i f i e d  and  now 
c a n  b e  d e s c r i b e d  a s  a  p l a g i o c l a s e - q u a r t z - a c t i n o l  i t e  r o c k  ( t w o  
p e t r o g r a p h i c a l  d e s c r i p t i o n s  o c c u r  i n  t h e  a p p e n d i x  o f  t h i s  
r e p o r t ) .  T h e  p r e c u r s o r  t o  t h e  p l a g i o c l  a s e - q u a r t z - a c t i n o l  i t e  r o c k  
i s  b e l i e v e d  t o  h a v e  b e e n  a  d a c i t e  o r  an  a n d e s i t e .  

- The l i m e s t o n e  r i d g e  o c c u p y i n g  t h e  e a s t e r n  p o r t i o n  o f  t h e  c l a i m s  

h a s  b e e n  i n t r u d e d  b y  s e r p e n t i n i t e  b o d i e s  i n  s e v e r a l  p l a c e s .  The  
s e r p e n t i n i t e  i n t r u s i v e s  f o r m  a  n o r t h - s o u t h  t r e n d  t h a t  i n  a l l  
l i k e l y h o o d  d e f i n e s  t h e  l o c u s  o f  t h e  P i n c h i  F a u l t .  



Economi  c  P o t e n t i  a1 

The  I n d i o - S c h n a p p s  c l  a i m s  p r e d o m i  n a t e l y  o f f e r  p o t e n t i a l  f o r  t h e  
o c c u r r e n c e  o f  e p i t h e r m a l  p r e c i o u s  m e t a l  m i  n e r a l i  z a t i o n .  The  
s i g n i f i c a n c e  o f  t h e  s o i l  c o p p e r  a n o m a l y  a s s o c i a t e d  w i t h  t h e  s i l i c i f i e d  
v o l c a n i c  s e c t i o n  h a s  n o t  y e t  b e e n  a s s e s s e d  b u t  may w e l l  i n d i c a t e  
a d d i t i o n a l  p o t e n t i a l  f o r  t h e  o c c u r r e n c e  o f  b a s e  m e t a l  m i n e r a l i z a t i o n .  

( i i i )  Summary o f  Work C o m p l e t e d  

Two s o i l  g r i d s  ( G r i d  A  a n d  G r i d  B )  w e r e  e s t a b l i s h e d  o n  t h e  
p r o p e r t y .  A  t o t a l  o f  1 5  kms o f  g r i d  l i n e  was e s t a b l i s h e d  u s i n g  h i p  
c h a i n  a n d  c o m p a s s  f o r  c o n t r o l .  A  t o t a l  o f  3 3 0  s o i  1  s a m p l e s  w e r e  
c o l l e c t e d  a n d  w e r e  s h i p p e d  t o  Acme A n a l y t i c a l  L a b s  i n  V a n c o u v e r  f o r  
a n a l y s e s .  S a m p l e s  w e r e  a n a l y s e d  u s i n g  m u l t i - e l e m e n t  i n d u c t i v e l y  
c o u p 1  e d  a r g o n  p l  asma t e c h n i q u e s  w i t h  g o l d  a n a l y s e s  o b t a i n e d  b y  a t o m i c  
a b s o r p t i o n  m e t h o d s .  S o i l  s a m p l e s  w e r e  c o l l e c t e d  u s i n g  m a t t o c k s  f r o m  
t h e  Bmf h o r i z o n  ( a b o u t  2 0  cm d e e p )  a n d  w e r e  a i r  d r i e d  i n  p a p e r  b a g s  
b e f o r e  s h i p m e n t  t o  Acme L a b s  i n  V a n c o u v e r .  L a b  p r o c e d u r e s  a r e  
i n c l u d e d  i n  t h e  g e o c h e m i c a l  c e r t i f i c a t e s  a p p e a r i n g  i n  t h e  A p p e n d i x  o f  
t h i s  r e p o r t .  Two r o c k  s p e c i m e n s  w e r e  c o l l e c t e d  a n d  w e r e  s e t  t o  
V a n c o u v e r  P e t r o g r a p h i c s  L t d .  f o r  p e t r o g r a p h i c  a n a l y s e s .  

( i v )  G r i d s  A  a n d  B  o c c u r  o n  t h e  S c h n a p p s  1 a n d  2 c l a i m s .  



DETAILED TECHNICAL DATA AND INTERPRETATIONS 

The  r e s u l t s  o f  t h e  s o i l  s u r v e y s  a r e  o u t l i n e d  on  t h e  e n c l o s e d  
maps :  

F i g u r e  3 Geochemi  s t  r y  Cu, Au A  G r i d  ( E a s t  H a l f )  
F i g u r e  4 Geochemi  s t  r y  Cu, Au A G r i d  ( W e s t  H a l f )  
F i g u r e  5 G e o c h e m i s t r y  As, Sb A G r i d  ( E a s t  H a l f )  
F i g u r e  6 Geochemi  s t  r y  As, Sb A G r i d  ( W e s t  H a l f )  
F i g u r e  7  Geochemi  s t  r y  Cu, Au B G r i d  
F i g u r e  8 Geochemi  s t r y  As, Sb B G r i d  

A v e r y  s t r o n g  s o i l  c o p p e r  g e o c h e m i c a l  a n o m a l y  o c c u r s  on  t h e  A  
g r i d  t r e n d i n g  n o r t h w e s t e r l y  f r o m  1+00N,  0+50W o v e r  an  a r e a  o f  
a p p r o x i m a t e l y  5'00m b y  100m. C o p p e r  v a l u e s  o f  s e v e r a l  h u n d e r e d  p a r t s  
p e r  m i l l i o n  t o  s e v e r a l  t h o u s a n d  p a r t s  p e r  m i l l i o n  a r e  common w i t h i n  
t h i s  z o n e  ( 7 , 7 0 0  ppm max imum) .  

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

A c o p p e r  g o l d  a n o m a l y  o c c u r s  w i t h i n  t h e  B g r i d  o v e r  an  a r e a  o f  
a p p r o x i m a t e l y  120m b y  30m i n  t h e  n o r t h e a s t  c o r n e r  o f  t h e  g r i d .  A  h i g h  
s o i l  a n t i m o n y  v a l u e  o f  3 7 3  ppm o c c u r s  w i t h i n  t h i s  a n o m a l y .  

Rock  s a m p l e s  c o l l e c t e d  f r o m  t h e  h i g h  c o p p e r  a n o m a l y  o c c u r r i n g  i n  
g r i d  A a n d  f r o m  t h e  c o p p e r  g o l d  a n o m a l y  o c c u r i n g  i n  g r i d  B h a v e  b e e n  
d e t e r m i  n e d  t o  b e  s i l i c i f i e d  f i n e  g r a i n e d  b a s i c  v o l c a n i c  t y p e s .  



I temized  Cost Statement 

Manpower 

Morton June 24 - June 25, 1984 2 days @ $200/day 

R. Boase June 21 - June 30, 1984 66 man days @ $75/day 
D. Dunlop J u l y  16 - J u l y  21, 1984 
P. Gundersen August 15 - August 21, 1984 

Camp Costs 68 man days @ $35/day 

He1 i cop te r  Costs 6.5 hours @ $450/hour 

Geochemi c a l  Costs 330 samples @ $10.50 each 

Consumabl es 

Pet rograph i  c Analyses, c o n t r a c t  cos ts  

Cornrnuni c a t i  on ( r a d i  o - t e l  1 ease e t c  .) 

Veh ic le  Costs 3,700 km @ 25q km 

Report  P repa ra t i on  and d r a f t i n g  

TOTAL $16,244 
-- 



AUTHOR'S QUAL IF ICAT IONS 

I, JAMES W .  MORTON, CERTIFY THE FOLLOWING: 

I g r a d u a t e d  f r o m  C a r e l t o n  U n i v e r s i t y  i n  1 9 7 1  w i t h  a  B a c h e l o r  o f  

S c i e n c e  i n  G e o l o g y .  

I g r a d u a t e d  f r o m  t h e  U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a  i n  1 9 7 6  w i t h  a  

M a s t e r  o f  S c i e n c e  i n  S o i l  S c i e n c e .  

I h a v e  w o r k e d  f o r  v a r i o u s  m i n i n g  a n d  e x p l o r a t i o n  c o m p a n i e s  s i n c e  1 9 6 8 .  

I am p r e s e n t l y  a  p e r m a n e n t  s t a f f  g e o l o g i s t  w i t h  I m p e r i a l  M e t a l s  

C o r p o r a t i o n  o f  V a n c o u v e r ,  B.C. 

I s u p e r v i s e d  a1  1  o f  t h e  w o r k  d e s c r i b e d  i n  t h i s  r e p o r t .  

J.W. M o r t o n ,  

E x p l  o r a t i o n  G e o l  o g i  s t  



S-AA-2: ALTERED (ACTINOLITE-QUARTZ) VOLCANIC (DACITE ?). 

This sample originally consisted mainly of an aggregate of fine shapeless 
to lath-like plagicolase grains, intergrown with some quartz. Pervasive 
alteration has resulted in the formation of quartz patches within the mass of 
plagioclase. Perhaps all the quartz (certainly most of it) has been 
introduced which would place the rock in the andesite classification field. 
Actinolite and opaques (pyrite, judging from hand specimen) are intergrown 
with the quartz. Minerals are: 

plagioclase 37% 
quartz 3 2 
actinolite 20 
opaque (pyrite) 6 
chlorite 4 
epidote 1 

Plagioclase forms shapeless to lath-like interlocking grains 0.05 to 0.3mm 
in size which are intergrown with some fine quartz. Extremely fine chlorite 
occurs between the plagioclase grains and is partly replacing them. The 
chlorite is concentrated in irregularly shaped patches up to lmm in size 
where it forms a mass of flakes 0.05 to O.lmm in size. In places rounded 
epidote grains less than 0.05mm in size occur in clusters within the 
plagioclase. 

Quartz forms irregulalrly shaped to subrounded grains 0.1 to 0.6mm in size 
which occur in partly interconnected patches up to a few millimeters in size 
which have replaced the plagioclase. Small remnants of the plagioclase occur 
within the quartz patches. Sometimes there are small prismatic epidote grains 
within the quartz. There is also a veinlet of quartz about lrnm wide where the 
quartz is intergrown with tabular plagioclase grains about 0.3mm in size. 
Contacts with the rock are not sharp. 

The quartz is associated with actinolite and pyrite (identified in hand 
specimen). The actinolite forms ragged acicular grains 0.05 to 0.3mm in 
length which occur in aggregates and clusters replacing the plagioclase 
around the quartz patches and are also intergrown with and included within 
the quartz grains. Small radiating clusters occur within the plagioclase away 
from the quartz patches. Very fine actinolite grains are included in the 
quartz and plagioclase in the veinlet. 

The pyrite forms cubic to rounded grains 0.05 to 0.5mm in size. The larger 
ones usually occur in small aggregates which are intergrown with quartz; 
actinolite clusters around these and is sometimes intergrown with the pyrite. 
These actinolites are usually much broader than the more typical acicular 
grains. The smaller pyrite grains are disseminated throughout the plagioclase 
part of the rock. 



S-AB-1: ALTERED (ACTINOLITE - QUARTZ) VOLCANIC. 

This sample originally consisted of a mass of fine plagioclase grains and 
was probabaly an andesite. Pervasive silicification has resulted in the 
formation of a partly interconnected patchy network of quartz within the mass 
of plagioclase. Actitlolite is intergrown with the quartz and also occurs in 
patches within the volcanic parts of the rock. Further alteration 
(authigenic?) has resulted in bleaching and staining of the amphibole by 
limonite; this is associated with fine carbonate and chlorite. Minerals are: 

plagioclase 35% 
actinolite 35 
quartz 3 0 
Fe-Ti oxide minor 
chlorite minor 
sericite minor 
calcite trace 
opaque trace (altering to limonite) 

Plagioclase forms a mass of subrounded grains about 0.03mm in size. There 
are vague outlines of larger grains up to 0.2mm in size suggesting that the 
fine plagioclase has been recrystallised from these during the alteration. 
Extremely fine Fe-Ti oxides are disseminated within the plagioclase. In 
places there are very fine flakes of sericite within the plagioclase. 

Alteration has resulted in the formation of a closely spaced, partly 
interconnected patchy network of quartz and actinolite within the 
plagioclase. The quartz forms subrounded to irregularly shaped grains 0.05 to 
0 . 3 ~  in size. Interconnected patches may be a few millimeters in size; 
isolated ones are much smaller. In the larger patches actinolite occurs in a 
network amongst the quartz grains. It forms fine feathery or acicular grains 
up to 0.2mm in length which are growing into the quartz. The fine network of 
actinolite is continuous into the volcanic parts of the rock and it also 
occurs in patches within the plagioclase where it forms grains up to lmm in 
length. Sericite in the plagioclase tends to occur near the actinolitic 
patches. 

The actinolite has been bleached and stained a light brown colour by 
limonite; the green colour is preserved in the core of the patches. The 
limonite is derived from cubic opaque grains (altered pyrite??) up to O.lmm 
in size which occur scattered about the patchy network of actinolite. 
Bleaching is probably due to the addition of calcite and chlorite which have 
been introduced along very thin fractures. Small chlorite patches are 
sometimes intergrown with the actinolite and very fine chlorite occurs in 
thin discontinuous vein-like patches within the plagioclase. Calcite also 
forms very fine grains occuring in thin vein-like patches in the plagioclase 
or in places it occurs as fine specks. Some of the actinolites have been 
pseudomorphically replaced by fine calcite. 
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