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INTRODUCTION 

The e x p l o r a t i o n  o f  t h e  b a s i c  Toe #1 - #23 c l a i m  b l o c k  i s  i n t e g r a l  
w i t h  t h a t  o f  t h e  Company's g e n e r a l  Toe g r o u p ,  a n d  c o o r d i n a t e d  w i t h  t h a t  o f  
t h e  w e s t e r l y - s i t u a t e d  a r e a  c o v e r e d  by t h e  Echo ,  N.E. Echo ,  C h a l c o c i t e  - 
Malachite, a n d  H N  - WEN c l a i m  g r o u p s .  

The p r e l i m i n a r y ,  o r  r e c o n n a i s s a n c e  g e o l o g i c a l - g e o c h e m i c a l  p h a s e s  of 
t h e  s c h e d u l e d  t o t a l  program a r e  a h o u t  t h r e e - f o u r t h s  c o m p l e t e d .  R e c o n n a i s s a n c e  
work o n  t h e  Toe #1 - #23 b l o c k  w a s  c a r r i e d  o u t ,  i n t e r m i t t e n t l y ,  d u r i n g  
October-December ,  1 9 6 6  a n d  J u n e  - J u l y ,  1967.  

The combined d a t a  a c c r u i n g  from t h e  a i r b o r n e  g e o p h y s i c a l  s u r v e y ,  
p r e l i m i n a r y  g e o c h e m i c a l  s u r v e y ,  a n d  g e o l o g i c a l  r e c o n n a i s s a n c e  h a v e  i n d i c a t e d  
a l a r g e  a r e a  o f  p m b a b l e  a n d  p o t e n t i a l  b e d r o c k  low-grade c o p p e r  m i n e r a l i z a -  
t i o n  t r a v e r s i n g  t h e  Toe #l - #23 c l a i m  b l o c k ,  w i t h  g e n e r a l  e a s t e r l y  e x t e n s i o n s  
i n t o  t h e  s u b s e q u e n t l y - s t a k e d  N.E. Toe b l o c k .  T h i s  w i l l  b e  f u r t h e r  d e l i m i t e d  
b y  d e t a i l e d  s o i l - s a m p l i n g ,  m a g n e t o m e t e r  s u r v e y s ,  a n d  p o s s i b l y  l o c a l i z e d  I.P. 
c h e c k s  p r i o r  t o  commencing p h y s i c a l  e x p l o r a t i o n  b y  t r e n c h i n g  a n d / o r  c o r e  o r  
p e r c u s s i o n - d r i l l i n g .  

The g e o c h e m i c a l - g e o l o g i c a l  s e c t i o n s  o f  t h i s  r e p o r t  a r e  b a s e d  l a r g e l y  
o n  d a t a  a c c r u i n g  from J.E. W h i t e ' s  f i e l d  work a n d  o b s e r v a t i o n s ;  t h o s e  b e i n g  
s u p p l e m e n t e d  by t h e  w r i t e r ' s  n o t e s  a c c r u i n g  f rom h i s  own f i e l d  e x a m i n a t i o n s  
a n d  o f f i c e  s t u d i e s  o f  p r e v i o u s  a n d  c o n c u r r e n t  l o c a l  e x p l o r a t i o n s ,  a n d  o f  t h e  
g e n e r a l  g e o l o g i c a l  l i t e r a t u r e .  I t  a l s o  i n c l u d e s  d a t a  fmm Messrs .  A. & G. 
B o e t t g e r ' s  p r e l i m i n a r y  g e o c h e m i c a l  i n v e s t i g a t i o n s  o f  t h e  Echo and Toe c l a i m s ,  
p e r f o r m e d  d u r i n g  J u l y  - O c t o b e r ,  1 9 6 6  - s u b j e c t  t o  s u b s e q u e n t  f i e l d  c h e c k s  
b y  Mr. White.  

PROPERTY 

( a )  L o c a t i o n  a n d  Access :  

T h e s e  d e t a i l s ,  a s  well as  t h e  o u t l i n e  o f  t h e  a r e a  c o v e r e d  by t h e  
a i r - b o r n e  g e o p h y s i c a l  s u r v e y  a r e  shown on t h e  accompany ing  1 i n c h  = 2  m i l e  
i n d e x  map. I n d i v i d u a l  c l a i m s  c o m p r i s i n g  t h e  Toe #1 - #23 b l o c k  a r e  shown 
on t h e  f o l l o w i n g  1" = 1 0 0 0 '  r e p o r t  map a n d  Drawing #2-A i n  t h e  map p o c k e t .  

The Toe  c l a i m  g m u p  l i e s  a b o u t  9 m i l e s  d u e  ea s t  o f  t h e  v i l l a g e  of 
Aspen Grove;  l o c a l l y  it a b u t s  t h e  s o u t h  e n d  o f  B o o t  Cake. 

L o c a l  access i s  b y  way o f  some 1 4  m i l e s  o f  main  l o g g i n g - f o r e s t  
access r o a d ,  b r a n c h  r o a d s ,  and t r a i l s ;  4-wheel d r i v e  v e h i c l e s  are n o r m a l l y  
r e q u i r e d  d u r i n g  t h e  g e n e r a l  w e t ,  t o  snowy w i n t e r  s e a s o n .  



The l o c a l  t e r r a i n  is m o d e r a t e l y  l e v a 1  t o  s l i g h t l y  h i l l y ,  c o v e r e d  by 
small t i m b e r  w i t h  l i t t l e  u n d e r b r u s h .  Bedrock  i s  r a t h e r  u n i f o r m l y  c o v e r e d  b y  
m o d e r a t e  d e p t h s  o f  d r i f t ;  however ,  o u t c r o p s  a r e  f r e q u e n t  enough f o r  a  g e n e r a l  
d e l i n e a t i o n  o f  t h e  u n d e r l y i n g  i n t r u s i v e s  a n d  v o l c a n i c s .  

The o r i g i n a l  g r o u p  was s t a k e d  b y  A l b e r t  B o e t t g e r  f o r  C o n s o l i d a t e d  
Skeena  Mines  Ltd .  (N.P.L.) d u r i n g  t h e  f i rs t  two weeks  o f  O c t o b e r ,  1966 .  They 
were  r e c o r d e d  a t  M e r r i t t ,  B.C. o n  O c t o b e r  1 8 ,  1966.  R e c o r d  numbers  c o r r e s -  
o n d i n g  t o  Toe # 1 t o  #23 M.C's., i n c l u s i v e  are 32702 t o  32724. On t h e  b a s i s  
o f  t h e  p r e l i m i n a r y  g e o c h e m i c a l  i n d i c a t i o n s  a n d  a i r b o r n e  g e o p h y s i c a l  s u r v e y  
d a t a  g a i n e d  d u r i n g  s u b s e q u e n t  e x p l o r a t i o n ,  t h e  g r o u p  was expanded  b y  
a d d i t i o n a l  s t a k i n g  d u r i n g  J u n e  a n d  J u l y ,  1967.  The p r o p e r t y  i s  s i t u a t e d  
w i t h i n  t h e  N i c o l a  Min ing  D i v i s i o n .  



SUMMARY OF EXPLORATION EXPENSE, TOE #1 - #23 M.C. 's 

( A  ) GEOCHEMICAL INVESTIGATION : 

1966 S o i l  Sampling, 

J. White, Oct. 20, 21,  Nov. 24, 25 ,  1966 - 4 @ $30.00 
G. Boe t tge r ,  Oct. 20, 21,  Nov. 24, 1966 - 3 @ $20.00 

F i e l d  g e o l o g i c a l  c o n s u l t a t i o n ,  Nov. 25 ,  1966 - 1 @ $100.00 

Truck r e n t a l  and o p e r a t i o n ;  5 days  @ $10.00 

Motel,  G. Boe t tge r ;  O c t .  20 - 31, 1966,  1 2  days  @ $5.00 

Sample bags ,  e s t i m a t e  t o t a l  200 @ 3$ 

Rubeanic f i e 1 6  t e s t  m a t e r i a l s ,  100  @ 10$ each  

Bin Meta ls  Corp., sample prep.  and CU a n a l y s e s ,  1 0 1  @ $1.20 

1967 S o i l  Sampling, 

J. White, J u l y  3 days @ $30.00 
G. Mason, J u l y  3 days @ $20.00 
Camp and t r u c k  3 days @ $10.00 

B a r r i n g e r  Research Ltd . ,  Aug. 1967; 27 CU-Mo @ $3.50 
20 H G  @ $2.00 

Sub-Total,  D i r e c t  Expense 

(B) AIRBORNE GEOPHYSICAL SURVEY 

Waterton Aeronaut ics  and Exp lo ra t ions  Ltd., May 13 ,  1967 

(C) GEOLOGICAL SUPERVISION, f i e l d  map compi l a t ions ,  
and r e p o r t  p r e p a r a t i o n ,  W.M. Sharp ,  P.Eng., June 5-8; 
October  12-15, 1967; 5 o f f i c e  days @ $50.00 

T o t a l ,  g e o l o g i c a l ,  geochemical and geophys ica l  $4,741.70 



GEOLOGY 

T h i s  i s  b m a d l y  i l l u s t i a t e d  b y  t h e  r e p o r t  I n d e x  Map. 

The Echo claim g r o u p  i s  s i t u a t e d  o n  t h e  c o n t a c t  o f  t h e  Pennask  
g r a n o d i o r i t e  body  a n d  t h e  N i c o l a  v o l c a n i c  g m u p .  R e g i o n a l l y  t h e  l a t t e r  
o c c u p i e s  a p r o m i n e n t  e a s t - w e s t  t r e n d i n g  embayment be tween  t h e  l a r g e r  
P r i n c e t o n ,  a n d  s m a l l e r  Pennask  g r a n o d i o r i t a  b o d i e s  t o  t h e  s o u t h  a n d  n o r t h ,  
r e s p e c t i v e l y .  

W i t h i n  some a r e a s  o f  t h e  embayment N i c o l a  v o l c a n i c s  a n d  s e d i m e n t s  
h a v e  been  s t r o n g l y  warped a n d  s h e a r e d  a l o n g  axes which a r e  n o t e a b l y  d i v e r g e n t  
o r  t r a n s v e r s e  t o  t h e i r  u s u a l  n o r t h e r l y  t r e n d s  i n  t h e  r e g i o n .  Such " c r o s s -  
p a n e l s "  a p p e a r  t o  form optimum s t r u c t u r a l  s e t t i n g s  f o r  t h e  d i s t r i c t  CU-MO 
m i n e r a l i z a t i o n .  Such  s t r u c t u r a l l y - a n o m a l o u s  t r e n d s ,  i n v o l v i n g  b o t h  t h e  o l d e r  
N i c o l a  v o l c a n i c s ,  t h e  l o c a l  Pennask  i n t r u s i v e s ,  p l u s  " d i o r i t i z e d "  p a n e l s  a n d  
i n c l u s i o n s  o f  t h e  f o r m e r ,  are c o n s p i c u o u s  w i t h i n  t h e  B r e n d a  Lake a r e a ;  t h e  
o c c u r r e n c e  o f  t r a n s v e r s e  f r a c t u r i n g ,  s h e a r i n g ,  a n d  v e i n i n g  is  a c o n s p i c u o u s  
s t r u c t u r a l  f e a t u r e  of t h e  u p p e r  S iwash  C r e e k  Au-Ag-Pb-Zn m i n e r a l i z a t i o n .  

L o c a l l y ,  t h e  Pennask  g r a n i t e - N i c o l a  c o n t a c t  s t r i k e s  s o u t h w e s t e r l y  
a c r o s s  t h e  w e s t e r l y  Toe c l a i m s ;  i n  a d d i t i o n  it a p p e a r s ,  fmm r e c e n t  o b s e r v a -  
t i o n s ,  t h a t  t h e  i n t r u s i v e  b u l g e s  c o n s p i c u o u s l y  i n  t h i s  a r e a .  The i n t e r s e c t i o n  
o f  t h i s  w i t h  t h e  i n f e r r e d  Wart f r a c t u r e  l i n e a m e n t  may p r o v i d e  a f o c u s  f o r  t h e  
d e v e l o p m e n t  o f  s i g n i f i c a n t  f r a c t u r i n g .  

To t h e  e a s t  of t h e  a b o v e  c o n t a c t  t h e  a n d e s i t i c  t u f f s  a r e  l o c a l l y  
d i o r i t i z e d  a n d / o r  i n t r u d e d  by small  d i o r i t e  b o d i e s .  T r a c e - o c c u r r e n c e s  o f  
m a g n e t i t e - c h a l c o p y r i t e  m i n e r a l i z a t i o n  h a v e  bean  o b s e r v e d  w i t h i n  t h e s e  a l t e r e d ,  
d i o r i t i c  areas. A l t h o u g h  s e v e r a l  m i n o r  f r a c t u r e - f i l l i n g  o c c u r r e n c e s  o f  c o p p e r  
m i n e r a l i z a t i o n  o c c u r  w i t h i n  b o t h  v o l c a n i c  a n d  i n t r u s i v e  r o c k s  o f  t h e  w e s t e r l y -  
s i t u a t e d  Echo c l a i m  g r o u p ,  t h e s e  a r e  n o t  a s s o c i a t e d  w i t h  z o n e s  o f  s i g n i f i c a n t  
wal l  r o c k  a l t e r a t i o n  a n d  i n t r u s i o n  t h a t  c h a r a c t e r i z e  t h e  p o t e n t i a l  Toe a r e a s .  
I n  a d d i t i o n ,  t h e  l a t t e r  are a s s o c i a t e d  w i t h  a g e n e r a l l y  weak, b u t  e x t e n s i v e  
g e o c h e m i c a l  (CU) anomaly ,  a n d  a r e a l l y  r e l a t e d  t o  a  l a r g e r  s u b - p a r a l l e l  p o s i t i v e  
m a g n e t i c  anomaly  d e l i n e a t e d  v i a  t h e  a i r - b o r n e  g e o p h y s i c a l  s u r v e y .  

GEOCHEMICAL RECONNAISSANCE 

1. G e n e r a l :  

The f o l l o w i n g  t e x t  is s u p p l e m e n t e d  b y  t h e  accompany ing  11' = 1 0 0 0 '  map, 
" P r e l i m i n a r y  Geochemica l  S u r v e y ,  Toe Group,  B o o t  Lake Area".  

W i t h i n  t h e  Toe #1 - #23 c l a i m s  a r e a  r e c o n n a i s s a n c e  s o i l - s a m p l i n g  was 
c o n d u c t e d  a l o n g  t h e  F o r e s t  A c c e s s  Road, c l a i m  l o c a t i o n  l i n e s ,  a n d  a c e n t r a l ,  
t r a n s v e r s e  c l a i m  b o u n d a r y  l i n e .  A d d i t i o n a l  r e c o n n a i s s a n c e  s a m p l i n g ,  on a 





750 '  x  750 '  g r i d  p a t t e r n  similar t o  t h a t  on t h e  e a s t e r l y ,  and  w e s t e r l y -  
a d j o i n i n g  Toe c l a i m s ,  i s  y e t  t o  be completed. As no t ed  e a r l i e r  i n  t h e  r e p o r t ,  
t h e  Toe #1 - #23 a r e a  is g e n e r a l l y  b l a n k e t e d  by v a r i a b l e ,  b u t  a p p a r e n t l y  
modera te  d e p t h s  of g l a c i a l  d r i f t ;  w i t h i n  t h e  s u r f a c e  s o i l  l a y e r s  t h e  "B" s o i l  
ho r i zon  i s  c h a r a c t e r i s t i c a l l y  w e l l  developed.  

2 .  Soil-Samplinq and A n a l y t i c a l  P rocedu re s :  

The normal  so i l - s amp l ing  p rocedu re s  were demons t r a t ed  t o  t h e  f i e l d  
crew p r i o r  t o  s t a r t i n g  i n i t i a l  r e c o n n a i s s a n c e  work on t h e  Company's p r o p e r t y  
i n  t h e  summer of  1966. 

I n i t i a l l y ,  o n l y  t h e  "B" h o r i z o n  was sampled (CU d e t e c t i o n )  v i a  6" - 12"  
deep p i t s  excava t ed  by means of  a  s t a n d a r d  p r o s p e c t  p i c k  (combina t ion  p ick-axe ,  
o r  axe  and  ma t tock ) .  During 1967  t h e  "B" samples  were augmented by a  "C"-zone 
sample a t  e ach  s t a t i o n ,  where s t i p u l a t e d ,  f o r  mercury h a l o  d e t e c t i o n ;  t h e r e f o r e ,  
sampl ing  t o  d e p t h s  up t o  3 f e e t  was nece s sa ry .  

During 1966 ,  t h e  a n a l y s i s  of  B-zone samples  compr ised  a  p r e l i m i n a r y  
f i e l d  tes t  f o r  co ld - so lub l e  coppe r ,  u s i n g  t h e  s t a n d a r d  r u b e a n i c  s p o t - t e a t ,  
supplemented by l a b o r a t o r y  t e s t i n g  f o r  p a r t s  p e r  m i l l i o n  (p.p.m.) of h o t  a c id -  
s o l u b l e  ( t o t a l )  coppe r  - t h e  d e t e r m i n a t i o n s  be ing  c a r r i e d  o u t  by  t h e  atomic-  
a b s o r p t i o n  method. Approximate ly  300, o r  a b o u t  one-half  o f  t h e  s amp le s  t a k e n  
were ana lyzed  a t  Bio  Me ta l s  Corp. ,  North Vancouver Labora tory .  Subsequent  
compar i sons  o f  t h e  r u b e a n i c  and A . A .  r e s u l t s  f a i l e d  t o  show any  s i g n i f i c a n t  
co r r e spondences ;  moreover ,  s e v e r a l  n e g a t i v e  r u b e a n i c s  were  shown t o  c o n t a i n  
anomalous c o n c e n t r a t i o n s  o f  coppe r  i n  r e l a t i v e l y  i n s o l u b l e  form. I n  a d d i t i o n ,  
g m u p s ,  o r  o c c a s i o n a l  samples  were l a b o r a t o r y - t e s t e d  f o r  t o t a l  Mo. 

With t h e  a d d i t i o n a l  r equ i r emen t  of t e s t i n g  f o r  mercury d u r i n g  1967 ,  a s  
w e l l  a s  coppe r  and  molybdenum, a l l  s amp le s  were  s e n t  t o  t h e  B a r r i n g e r  Research  
l a b o r a t o r y  n e a r  Toronto.  These  i n c l u d e d  s e p a r a t e  "0"-zone and "C"-zone s amp le s ,  
w i th  t h e  a d d i t i o n a l  r e q u i r e m e n t  t h a t  t h e  l a t t e r  be  d r i e d  a t  r e l a t i v e l y  l ower  
t e m p e r a t u r e s  ( unde r  100  d e g r e e s  Fah r . )  i n  o r d e r  n o t  t o  v o l a t i l i z e  any Hg p r e s e n t  
p r i o r  t o  t h e  l a b o r a t o r y  a n a l y s i s .  Consequent ly ,  a l l  s amp le s  were sun-dr ied  and 
s i e v e d  t h rough  80 mesh ny lon  s c r e e n  p r i o r  t o  s h i p p i n g  t o  B a r r i n g e r ' s  Vancouver 
r e c e i v i n g  depot .  O r i g i n a l l y ,  a l l  o f  t h e s e  were f i e l d - t e s t e d  by t h e  r u b e a n i c  
method,  b u t  t h i s  h a s  been t e m p o r a r i l y  d i s c o n t i n u e d  f o r  r e a s o n s  o f  g e n e r a l  
expediency .  

I n  a d d i t i o n  t o  d e t e r m i n i n g  t o t a l  CU and Mo by  t h e  A.A. method, B a r r i n g e r  
i s  a b l e  t o  d e t e c t  t r a c e  amounts of Hg by means o f  s p e c i a l l y  deve loped  equipment .  
Th i s  equipment  and t e c h n i q u e  p a r t i a l l y  overcomes t h e  masking e f f e c t s ,  o r  f a l s e  
anoma l i e s  c aused  by o r g a n i c  c o n t a m i n a n t s  i n  some samples .  Mercury is  d e t e r -  

mined i n  p a r t s - p e r - b i l l i o n  (p.p.b.1 o f  s o i l  sample by measur ing  t h e  d e g r e e  o f  
a b s o r p t i o n  o f  t h e  2537 A 0  mercury - emis s ion  l i n e  on  p a s s i n g  t h rough  t h e  h e a t e d  
sample vapour ;  t h e  s p e c i f i c  mu l t i - channe l  equipment  p e r m i t s  a  d e t e r m i n a t i o n  o f  
mercury c o n t e n t  i n  t h e  p r e s e n c e  of o r g a n i c  m a t e r i a l .  



F o r  r e c o n n a i s s a n c e  p u r p o s e s ,  f o r  which o n l y  m o d e r a t e  s e l e c t i v i t y  
i s  r e q u i r e d ,  o r  e v e n  s a f e ,  t h e  t o t a l  m e t a l  r e s u l t s  a r e  e v a l u a t e d  as :  

0 - t r a c e  r u b e a n i c  
B a c k g m u n d  @ 5 max. ; 0  - 1 9  P . P . ~ .  t o t a l  CU . . 

1 r u b e a n i c  
T h r e s h o l d  @ 5 max. ; 2 0  - 3 0  p.p.m. t o t a l  CU 

2 - 5 r u b e a n i c  
Anomalous @ 5 max. ; 4 0  p l u s  p.p.m. t o t a l  CU 

S i g n i f i c a n t  Mo @ 3  - p l u s  p.p.m. 

Anomalous Hg @ 1 0  - p l u s  p.p.b. 

3. R e s u l t s  a n d  I n t e r p r e t a t i o n s  

I n t e r i m  r e s u l t s  a n d  i n t e r p r e t a t i o n s  o f  t h i s  a n d  o t h e r  d a t a  h a v e  
i n d i c a t e d  w h e r e  a d d i t i o n a l  s t a k i n g  a n d / o r  g e o c h e m i c a l  r e c o n n a i s s a n c e  work i s  
n e c e s s a r y .  The f o l l o w i n g  a r e  i n t e r p r e t a t i o n s  o f  t h e  a c c u m u l a t e d  d a t a :  

A d i s t i n c t  c o p p e r  anomaly  o c c u p i e s  t h e  c e n t r a l ,  e a s t e r l y  p a r t  o f  t h e  
c l a i m  b l o c k ;  it e x t e n d s  f o r  some two c l a i m  l e n g t h s  e a s t - n o r t h e a s t  o f  t h e  east  
b o u n d a r y  of t h i s  area. The e x t e n s i o n s  o f  t h i s ,  p l u s  s p o r a d i c a l l y  anomalous  
a r e a s  t o  t h e  n o r t h  a n d  s o u t h  h a v e  b e e n  c o v e r e d  b y  a d d i t i o n a l  s t a k i n g s .  From 
g e o c h e m i c a l  d a t a  a t  h a n d ,  it a p p e a r s  t h a t  t h i ~  a n o m a l y  ( a n d  p o s s i b l e  z o n e  of 
m i n e r a l i z a t i o n )  o c c u r s  e n t i r e l y  w i t h i n  t h e  N i c o l a  r o c k s ,  o n  a t r e n d  which i s  
a b o u t  n o r m a l  t o  t h a t  o f  t h e  l o c a l  g r a n i t e  - v o l c a n i c  c o n t a c t .  The g e n e r a l ,  o r  
c o m p o s i t e  anomaly  h a s  a n  a p p a r e n t  w i d t h  o f  be tween  700  a n d  1 8 0 0  f e e t .  Over  
t h i s  a r e a  t o t a l  CU c o n c e n t r a t i o n s  r a n g e  f rom 2 0  t o  a l o c a l  l 'highll  o f  1 4 0  p.p.m.; 
t h e  a v e r a g e ,  e x c l u d i n g  ' l t h r e s h o l d "  o c c u r r e n c e s ,  b e i n g  a b o u t  60 p.p.m. The 
l o c a l  g e o c h e m i c a l  "background"  a v e r a g e s  a b o u t  1 2  p.p.m. W i t h i n  t h e  anomaly  
a n d  a l o n g  t h e  "0" b a s e - l i n e  t h e  c o r r e s p o n d i c  r u b e a n i c  v a l u e s  r a n g e  f r o m  1 t o  
3  o n  t h i s  s c a l e .  

The i n d i c a t e d  o c c u r r e n c e  o f  anomalous  c o n c e n t r a t i o n s  of Hg i n  f r i n g e  
r e l a t i o n s h i p  t o  e a s t e r l y  p a r t  o f  t h e  c o p p e r  anomaly  s u g g e s t s  t h e  p r e s e n c e  o f  
a n  Hg h a l o .  A l t h o u g h  t h e  r a t h e r  w i d e l y - s p r e a d  p a t t e r n  o f  t h e  i n d i v i d u a l  
o c c u r r e n c e s  d o e s  n o t  p e r m i t  c o n c l u s i v e  i n t e r p r e t a t i o n s ,  t h e  g e n e r a l  d i s t r i b u -  
t i o n  o f  t h e s e  w i t h  r e s p e c t  t o  t h e  CU anomaly  s u q q e s t s  a h y d r o t h e r m a l  h a l o  
r e l a t i o n s h i p  a n d ,  t h e r e f o r e ,  some d e g r e e  of p r o b a b i l i t y  t h a t  t h e  c o p p e r  
anomaly  is  r e l a t e d  t o  a c t u a l  o c c u r r e n c e s  o f  c o p p e r  m i n e r a l i z a t i o n  w i t h i n  t h e  
u n d e r l y i n g  b e d r o c k .  

E x t e n d e d  r e c o n n a i s s a n c e  s o i l  s a m p l i n g  h a s  p a r t l y  i n d i c a t e d  o t h e r  CU- 
anomalous  a r e a s  w i t h i n  t h e  e x p a n d e d  Toe claim group .  



AIRBORNE GEOPHYSICAL SURVEY 

P r e l i m i n a r y  Remarks 

T h i s  was pe r fo rmed  by W a t e r t o n  A e r o n a u t i c s  a n d  E x p l o r a t i o n s  Ltd .  o n  
May 1 3 ,  1967 .  Drawing G - 1  a n d  o v e r - l a y  Dwgs. 6-2, G-3, a n d  6-4 c o n t a i n  
C. W a t e r t o n ' s  p l o t s  o f  t h e  r a d i o a c t i v i t y ,  e l e c t r o m a g n e t i c ,  a n d  m a g n e t i c  d a t a  
r e c o r d e d  by t h e  combined i n s t r u m e n t  package.  The area t e s t e d  b y  t h i s  s u r v e y  
is  shown o n  t h e  I n d e x  Map p r e f a c i n g  t h i s  r e p o r t .  The s e q u e n c e  o f  i n d i v i d u a l  
f l i g h t  l i n e s ,  w i t h  t r a n s c r i p t i o n s  o f  t h e  f i l m - r e c o r d e d  d a t a  o n  t h e m ,  a r e  
c o m p i l e d  on Dwg. G-1. 

Dwg. G-2 i s  a s t r a i g h t  p l o t  of t h e  r a d i o a c t i v i t y  d a t a ;  t h e  r e l a t i v e  
s t r e n g t h  o f  t h e  v a r i o u s  f l i g h t  r e a d i n g s  i s  r e p r e s e n t e d  b y  t h e  size o f  t h e  
c i r c l e s  shown. The r a d i o a c t i v i t y  r e a d i n g s  p l o t t e d  o n  G - 1  a r e  i n  u n i t s  o f  
0 .005  MR/hr ( M i l l i - R o e n t g e n s  p e r  h o u r ) .  

Dwg. 6-3 r e p r e s e n t s  a  s i m p l e  r e a d i n g - t o - r e a d i n g  c o r r e l a t i o n  o f  t h e  
e l e c t r o m a g n e t i c  d a t a  by W a t e r t o n  A e r o n a u t i c s .  T h i s  d o e s  n o t  c o n s i d e r  
p o s s i b l e  g e o l o g i c a l  i n f l u e n c e s  o r  c o n t r o l s .  The i n d i v i d u a l  i n s t r u m e n t  
r e a d i n g s  p l o t t e d  o n  Dwg. G- 1  r e p r e s e n t  t h e  r e l a t i v e  d e g r s e s  of e l e c t r o m a g n e t i c  
r e s p o n s e .  

Dwg. 6-4 a l s o  r e p r e s e n t s  a s i m p l e  c o r r e l a t i o n  o f  t h e  m a g n e t i c  d a t a ,  
w i t h  t h e  r e s u l t i n g  a n o m a l i e s  b e i n g  u n r e l a t e d  t o  p o s s i b l e  g e o l o g i c a l  i n f l u e n c e s .  
The b a s i c  d a t a  p l o t t e d  o n  Dwg. G - 1  a r e  i n  u n i t s  o f  1 0 0  gammas. 

Dwg. #2-A c o n t a i n s  t h e  w r i t e r ' s  i n t e r p r e t a t i o n  o f  t h e  g e o p h y s i c a l  d a t a .  
T h i s  c o n s i d e r s  t h e  p r o b a b l e  e f f e c t  o f  l o c a l  g e o l o g i c a l  f e a t u r e s ,  which i n c l u d e s  
c o n t a c t  a n d  s t r u c t u r a l  t r e n d s ;  t h e  r e l a t i v e  c o n d u c t i v i t y  ( r e  E.M. d a t a )  o f  t h e  
a d j o i n i n g  g r a n i t i c  a n d  v o l c a n i c  - s e d i m e n t a r y  ( l o c a l l y  c a r b o n a c e o u s - g r a p h i t i c )  
r o c k s ;  t h e  n o r m a l  d i f f e r e n c e s  o f  m a g n e t i c  a t t r a c t i o n ,  o r  e f f e c t  e x h i b i t e d  by 
t h e  a b o v e  r o c k  a s s e m b l a g e s ;  a n d  t h e  n o r m a l l y - g r e a t e r  r a d i o a c t i v i t y  a s s o c i a t e d  
w i t h  g r a n i t i c ,  r a t h e r  t h a n  w i t h  s e d i m e n t a r y - v o l c a n i c  r o c k  t y p e s  - e x c l u d i n g  
t h e  p o s s i b l e  e f f e c t  of c o n c e n t r a t i o n s  - however  u n l i k e l y  - o f  u ran ium m i n e r a l s  
w i t h i n  t h e  l a t t e r  m c k  t y p e s .  Drawing # 2 4  combines  g e n e r a l  g e o l o g i c a l  
f e a t u r e s ,  g e o c h e m i c a l  a n o m a l i e s ,  a n d  e h e  w r i t e r ' s  g e n e r a l  c o r r e l a t i o n s  o f  t h e  
g e o p h y s i c a l  d a t a  o n  o n e  p l a n ;  t h i s  p l a n  s e r v e s  a s  a g e n e r a l  o v e r - l a y  w i t h  
r e s p e c t  t o  t h e  "6" series o f  p l a n s .  

2. A i r c r a f t ,  I n s t r u m e n t a t i o n ,  a n d  Methods  

The  a i r c r a f t  u s e d  is a  P i p e r  2 3 5  C h e r o k e e  s i n g l e - e n g i n e  monoplane .  
The t e s t  a r e a  was f l o w n  v i a  l e v e l ,  p a r a l l e l  l i n e s  s p a c e d  500  f e e t  a p a r t ,  a t  
a n  a l t i t u d e  of a b o u t  500 feet  o v e r  t h e  h i g h e s t  p o i n t  of g round  a l o n g  t h e  l i n e .  
S t a t i o n - k e e p i n g  was a c c o m p l i s h e d  b y  f l y i n g  b e t w e e n  two t o p o - r e f .  l i n e s  drawn 
o n  a 1 : 5 0 , 0 0 0  scale map. A d i r e c t i o n a l  g y r o ,  set t o  t r u e  h e a d i n g  by a s t r o  

compass ,  was a l s o  used .  W a t e r t o n  A e r o n a u t i c s  s t a t e  t h a t  g r o u n d  c h e c k s  f rom 
o v e r  2 0  areas h a v e  f o u n d  t h e  a c c u r a c y  o f  t h e  method t o  b e  be tween  2 5 0  a n d  5 0 0  
f e e t  o n  a 500  f o o t  g r i d .  



Ins t rumen ta t ion :  

Th i s  d e t a i l  i s  taken  from t h e  Company's brochure  "Waterton Airborne 
Geophysical  Reconnaissance": 

( a )  F luxgata  Magnetometer: PMF-3 Sharpe ,  a d j u s t e d  t o  r e t u r n  t o  "0" r a p i d l y  
enough f o r  t h e  speed of t h e  a i r c r a f t ;  r e a d i n g s  i n  u n i t s  of 100 gammas. 

( b )  Nucleometer: Detec t ron  - DR 229, 24 t u b e s ;  r e a d i n g s  a r e  i n  u n i t s  of . o m  M R / H R .  

( c )  Elec t romagnet ic :  A 55 f o o t  c a b l e  is a t t a c h e d  t o  t h e  b t t o m  o f  t h e  a i r -  
c raf t .  A s m a l l  1 0  oz. "b i rd"  i s  powered by i t s  own mercury c e l l .  A magnetic  
f i e l d  (from a 3500 wa t t  A.C. s o u r c e )  i s  t r a n s m i t t e d  a t  1000 c.p.s. by t h e  
c a b l e ,  and t h e  r e c e i v e r  i s  tuned t o  "0". The r e c e i v e r  c o i l  i s  s e t  a t  90° t o  
t h e  t r a n s m i t t e d  f i e l d  and, be ing  very  s e n s i t i v e ,  on ly  30% o f  i t s  r e c e i v i n g  
power i s  used. Th i s  s i g n a l  i s  t r a n s m i t t e d ,  a t  l O O O X  a m p l i f i c a t i o n ,  t o  a  
second r e c e i v e r  i n s i d e  t h e  a i r c r a f t .  The equipment i n d i c a t e s  t h e  p re sence  of 
m e t a l l i c  s u l p h i d e s  and/or o t h e r  g e o l o g i c a l  conductors .  

Geoloqical-Geophysical  I n t e r p r e t a t i o n s  (Dwg. 2-A) 

( a )  R a d i o a c t i v i t y :  Th i s  i s  i n f e r r e d  t o  be due t o  t h e  p re sence  o f  a  v a r i e t y  
of K-Feldspar; t h i s  may be a  normal primary c o n s t i t u e n t  of t h e  l o c a l  g r a n i t e ,  

7 o r  r e l a t e d  t o  younger p e g m a t i t i c  d i f f e r e n t i a t e s  and/or  hydrothermal agencies .  
The major  occu r rences  o f  r a d i o a c t i v i t y  fo l low a g e n e r a l  zone s u b - p a r a l l e l  t o  
t h e  g e n e r a l  g ran i t e -vo lcan ic  c o n t a c t .  With r e s p e c t  t o  t h e  Toe #1 - #23 c l a ims ,  
t h e  p r i n c i p a l  occu r rences  o f  r a d i o a c t i v i t y  l i e  c l o s e l y  west  and s o u t h  o f  t h e  
c l a i m  block.  These may, o r  may n o t  be  i n d i c a t o r s  o f  pegmat i t ic -hydrothermal  
zones o f  m i n e r a l i z a t i o n ;  however t h e i r  s p a t i a l  r e l a t i o n s h i p  t o  t h e  major  
magnetic anomaly and i n d i c a t e d  geochemical anomaly may be  s i g n i f i c a n t .  In 
any  c a s e ,  a  g e n e r a l  ground-check by s c i n t i l l o m e t e r  would be necessa ry  be fo re  
making s p e c i f i c  g e o l o g i c a l  i n f e r e n c e s  of t h e  importance o f  t h e  c u r r e n t l y  
i n d i c a t e d  r a d i o a c t i v e  a reas .  

( b )  E l e c t m m a g n e t i c  Anomalies: These anomal ies  appea r  t o  be most g e n e r a l l y  
a s s o c i a t e d  wi th  t h e  Nicola r o c k s ,  and a l s o  appear  t o  o c c u r  on t r e n d s  more-or- 
l e s s  p a r a l l e l  to t h e  g ran i t e -vo lcan ic  con tac t .  In t h i s  c o n t e x t  t hey  p m b a b l y  
i n d i c a t e  t he  r e l a t i v e l y  more conduct ing  t r a n s v e r s e l y  - t r e n d i n g  bedding 
s e c t i o n s ,  o r  zones of s i m i l a r l y - t r e n d i n g  g r a p h i t i c  s h e a r s .  Within t h e  g e n e r a l  

Toe c l a ims  a r e a  t h e y  may be r e l a t e d  t o  zones o f  d isseminated  p y r i t e ,  e t c .  
o c c u r r i n g  i n  f a i r l y  c l o s e  p rox imi ty  t o  t h e  l o c a l  magnetic-geochemical anomaly. 
A s  such ,  t h e  mine ra l  could r e p r e s e n t  metasometic  r e c o n s t i t u t i o n s  of i r o n  and 
su lphur  o r ,  perhaps ,  be of hydrothermal o r i g i n .  

(c )  Magnetic Anomalies: The p r i n c i p a l  + anomalies  l i e  w i t h i n  Nicola r o c k s ,  
and a l t e r e d ,  d i o r i t i z e d  s e c t i o n s  o f  t h e s e ;  t hey  a l s o  l i e  w i t h i n  a  g e n e r a l  zone 

p a r a l l e l l i n g  t h e  g ran i t e -vo lcan ic  con tac t .  The p l o t t e d  anomalies  have an 



i n t e n s i t y  o f  1000-plus  gammas; t h e y  a r e  p r o b a b l y  compos i t e s  of l o c a l  g roups  
o f  weaker and s t r o n g e r  anomal ies .  The more s i g n i f i c a n t  anoma l i e s ,  o r  p a r t s  
o f  t h e s e ,  a re  t h o s e  which a p p e a r  i n  c l o s e  s p a t i a l  r e l a t i o n s h i p  t o  ( 1 )  geo- 
chemica l  anoma l i e s  ( 2 )  e l e c t r o m a g n e t i c  anoma l i e s  ( 3 )  o c c u r r e n c e s  of  r a d i o -  
a c t i v i t y .  T h i s  combina t ion  o c c u r s  w i t h i n ,  on t h e  p r o j e c t e d  t r e n d ,  and 
m a r g i n a l l y  t o  t h e  i n d i c a t e d  geochemically-anomalous a r e a s .  

The l a r g e r  n e g a t i v e  magnet ic  anomaly l i e s  w i t h i n  t h e  main g r a n i t e  body. 
I t  may be due t o  hyd ro the rma l  a l t e r a t i o n  o f  t h e  g r a n i t e ,  o r  t o  a n  e x c e p t i o n a l l y  
t h i c k  accumula t ion  o f  overburden.  The p r o b a b l e  c a u s e  migh t  b e  de te rmined  by 
d i r e c t  o b s e r v a t i o n  o f  a v a i l a b l e  o u t c r o p s ,  supplemented by ground-magnetometer 
s u r v e y s ;  t h e  l a t t e r  p o s s i b i l i t y  may be  s u b s t a n t i a t e d  o r  nega t ed  by t o p o g r a p h i c  
s t u d i e s .  

RECOMMENDATIONS 

The c u r r e n t  geochemica l  r e c o n n a i s s a n c e  s h o u l d  be completed.  Fo l lowing  
t h i s ,  b r o a d l y  and/or  inconc lus ive ly-anomalous  a r e a s  may be  more c l o s e l y  
d e l i n e a t e d  and r educed  by fol low-up d e t a i l e d  geochemical  e x p l o r a t i o n .  These  
g e n e r a l  a r e a s  s h o u l d  b e  a d d i t i o n a l l y  t e s t e d  by magnetometer and I /P  su rvey  
methods p r i o r  t o  u n d e r t a k i n g  e x p l o r a t o r y  t r e n c h i n g  and /o r  d r i l l i n g .  

R e s p e c t f u l l y  s u b m i t t e d ,  

/ 

W. M. Sha rp ,  P. Eng. 



.-n, DOMINION OF CANADA: 1 
PROVINCE o r  BRITISH COLUMBIA. \ %a  UP^ of the current application for acceptance 

of geochemical and airborne geophysical exploration as assess- 
To WIT: 1 men+ work on the Toe 11-23 M.C.'s, and with reference to  Mineral 

Act, Chap. 244, Revised Stotutes of British Columbia, 1960: 

1 William M. Sharp, P.Eng., 

of 808 - 900 W. Hastings Street, Vancouver 1, B.C. 

in the Province of British Columbia, do solemnly declare that I am a Consulting Geological Engineer 
retained by Consolidated Skeena Mines Ltd. (N.P.L.), and that under my direction 
geochemical soil-sampling surveys and an airborne geophysical survey was carried 
out on the following mineral claims held by Consolidated Skeena Mines Ltd. in  
the Nicola Mining Division: 

Toe # 1  -#23 M .C .'s Record No's. 32702-32724 inc I. 

A total of $4,741.70 was expended on direct exploration in  regard to  such 
surveys and report thereon dated October 15, 1967, as detailed in  report under 
heading "Exploration Expenditures:' and summarized as follows: 

A. Geochemical Exploration $ 841.70 
B. Airborne Geophysical Survey $3,650.00 
C . Geological Supervision, field 

map compilation, and report 
preparation, and excluding fees for 
general geological consulting $ 250.00 

And I make this solemn declaration conscientiously believing it to be true, and knowing that it is of ,--. 
the same form and effect as if made under oath and by virtue of the "Canada Evidence Act." 

Declared betore me at the L 177 1 
I 
















