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L O C A T I O N  AND A C C E S S  

T h e  c l a i m s  a r e  s i t u a t e d  i n  w e s t  c e n t r a l  B r i t i s h  C o l u m b i a  

(53 '  2 8 ' N  l a t i t u d e  a n d  127'  1 7 '  W l o n g i t u d e ) ,  i n  t h e  W h i t e s a i l  

L a k e  m a p  a r e a  (93E/6W).  T h e  p r o p s r t y  i s  l o c a t e d  o n  t h e  s o u t h  

s h o r e  o f  C o l e s  L a k e  n e a r  t h e  e a s t e r n  f l a n k  o f  t h e  C o a s t  R a n g e  

M o u n t a i n s .  I t  i s  some 130 k i l o m e t e r s  s o u t h  o f  H o u s t o n ,  B . C .  

( F i g u r e  1 . )  

Access i s  b y  h e l i c o p t e r  f r o m  S m i t h e r s  o r  H o u s t o n  B . C . ,  o r  b y  

f l o a t  p l a n e  ' t o  C o l e s  L a k e  f r o m  S m i t h e r s .  T h e  p r o p e r t y  i s  
.( 

a b o u t  2 0  k i l o m e t e r s  s o u t h  o f  t h e  e n d  o f  t h e  K e m a n o - T a h t s a  

r o a d ,  a p o i n t  t h a t  r e p r e s e n t s  a c o n v e n i e n t  s e r v i c e  p o i n t  f o r  

s u p p l y i n g  t h e  p r o p e r t y .  
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PHYSIOGRAPHY 

T h e  p r o p e r t y  l i e s  b e t w e e n  4200 a n d  3000 f e e t  e l e v a t i o n ,  s o u t h  

o f  C o l e s  L a k e .  T h e  a r e a  i s  o n e  o f  m o d e r a t e  t o  g e n t l e  r e l i e f  

a l o n g  a n o r t h - f a c i n g  s l o p e .  Nume:sus  s m a l l  n o t h e r l y  t r e n d i n g  

c r e e k s  t r a n s e c t  t h e  s o u t h e r n  p o r t i o n  o f  t h e  p r o p e r t y .  T h e  

g r a i n  o f  t h e  n o r t h e r n  p o r t i o n  o f  t h e  p r o p e r t y  i s  e a s t - w e s t ,  

a l i g n e d  p a r a l l e l  t o  C o l e s  L a k e .  T h e  i n t e r s e c t i o n  o f  t h e  

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

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

l i n e  t r a v e r s e s .  
* 

M a t u r e  s u b  a l p i n e  b a l s a m  a n d  h e m l o c k  c o v e r  t h e  p r o p e r t y ,  w i t h  

w h i t e b a r k  p i n e  c o n s p i c u o u s  o n  r o c k y  k n o b s .  T h e  s o u t h e r n  

e x t r e m e  o f  t h e  p r o p e r t y  i s  u n d e r l a i n  b y  t h e  b e g i n n i n g  o f  a l p i n e  

m e a d o w s .  U n d e r  b r u s h  i s  t h i c k  b e t w e e n  3300 t o  4000 f e e t  o n  

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

p a r t  o f  t h e  S w i m m i n g  Bear .  
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LOCATION MAP 
NTS Q3 E OMINECA M.D. B.C. 

I 1 
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CLAIMS AND OWNERSHIP 

T h e  Swimming Bear G r o u p  c o n s i s t s  of 4 0  u n i t s  and c o m p r i s e s  

t h e  following blocks; 

C l a i m  U n i t s  ' Record No. Expiry 

J u n e  2 3  

S w i m m i n g  Bear 20 5 3 4 0  J u n e  2 3  

S l e e p i n g  G i a n t  20 5 3 3 9  

T h e  c l a i m s  w e r e  staked by T.A. R i c h a r d s  and w e r e  acquired b y  

N u s p a r  R e s o u r c e s  Ltd. under a n  o p t i o n  agreement. 

9 
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PREVIOUS W O R K  

T h e  1984 Assessent R e p o r t  for Nuspar R e s o u r c e s  Ltd., c o m p r i s e s  

t h e  only record of p r e v i o u s  w o r k  in the i m m e d i a t e  c l a i m s  area. 

Preliminary e x p l o r a t i o n  r e v e a l e d  4 set of northwest to north- 

east trending q u a r t z  veins, s t r i n g e r s  and s t o c k w a l k s  u p  to 

3 meters width, that c o n t a i n  a n o m a l o u s  gold u p  to 1690 p p b  

Au and silver u p  to 165 ppm. 
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PRESENT W O R K  

P r e s e n t  w o r k  c o n s i s t e d  o f  t w o  m e n  o p e r a t i n g  a P h o e n i c  VLF - 

EM-2 a n d  l a y i n g  o u t  a g r i d .  T h e  p u r p o s e  o f  t h e  s u r v e y  was t o  

d e t e r m i n e  i f  t h e  n o r t h e r l y  t r e n d i n g  v e i n s  a n d  t h e  e a s t e r l y  

t r e n d i n g  s t r u c t u r e s  o f  t h e  s o u t h e r n  m a r g i n  o f  t h e  T a h t s a  

C a l d e r a  c o u l d  b e  i n t e r p r e t e d  u s i n g  VLF g e o p h y s i c s .  P r i o r  t o  

t h i s  w o r k ,  a n  a i r  p h o t o  l i n e a r  m a p  w a s  p r e p a r e d  f o r  t h e  L i t t l e  

W h i t e s a i l  L a k e  C o l e s  L a k e  a r e a ,  a n d  i s  i n c l u d e d  i n  t h e  p o c k e t .  

* 
W o r k  was - c o m p l e t e d  i n  e a r l y  J u n e ,  1985 .  C o n d i t i o n s  c o u l d  b e  

d e s c r i b e d  a s  h i g h l y  u n p r e d i c t a b l - e ,  w i t h  s o u t h  f a c i n g  s l o p e s  

m o s t l y  o p e n ;  , a n d  h e a v i l y  t i m b e r e d  a r e a s  a n d  n o r t h  s l o p e s  s n o w -  

b o u n d .  F i f t e e n  k i l o m e t e r s  o f  l i n e  was r u n ,  w i t h  VLF-EM r e c o r d -  

i n g s  m a d e  a t  50 m e t e r  i n t e r v a l s .  L i n e s  were p l a c 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 ,  a n d  r i b b o n e d  a t  a p p r o p r i a t e  i n t e r v a l s .  An 

e a s t  wes t  b a s e  l i n e  was l o c a t e d  u s i n g  a 100 meter  n y l o n  c h a i n  

f o r  t i e - i n  p u r p o s e s .  



GEOLOGICAL S E T T I N G  

T h e  W h i t e s a i l  a r e a  l i e s  a l o n g  t h e  e a s t e r n  m a r g i n  o f  t h e  C o a s t  

P l u t o n i c  C o m p l e x .  U p p e r  P a l e o z o i x  m e t a m o r p h i c  r o c k s  w i t h i n  

t h e  C o a s t  P l u t o n i c  C o m p l e x  r e p r e s e n t  t h e  o l d e s t  r o c k s  k n o w n  

i n  t h e  a r e a .  I m m e d i a t e l y  e a s t  o f  t h e  C o a s t  P l u t o n i c  C o m p l e x ,  
* 

L o w e r  J u i a s s i c  v o l c a n i s  a n d  s e d i m e n t a r y  r o c k s  o f  t h e  H a z e l t o n  

G r o u p  p r e d o m i n a t e .  T h e s e  a r e  o v e r l a i n  b y  g e n e r a l l y  e p i c l a s t i c  

r o c k s  o f  t h e  U p p e r  J u r a s s i c  A s h r n a n  F o r m a t i o n  a n d  t h e  L o w e r  C r e -  

t a c e o u s  S k e e n a  G r o u p ,  f o l l o w e d  b y  v o l c a n i c  r o c k s  o f  t h e  U p p e r  

C r e t a c e o u s  K . a s a l k a  G r o u p .  T h e  f i n a l  m a j o r  r o c k - f o r m i n g  e v e n t s  

_- 

* 

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

t h e  s i l i c e o u ~ s  v o l c a n i c  r o c k s  o f  t h e  O o t s a  L a k e  G r o u p  a n d  t h e  

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

o u t c r o p  i n  t h e  a r e a .  T h e y  r a n g e  i n  c o m p o s i t i o n  f r o m  g r a n i t e  

t o  g a b b r o  a n d  t h e y  r a n g e  i n  a g e  f r o m  P a l e o z i c  ( ? )  t o  T e r t i a r y .  

T h e  a r e a  i s  c u t  b y  m a j o r  s y s t e m s  o f  g e n e r a l l y  n o r t h - e a s t e r l y  

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

c r i p t i o n s  s e e  D u f f e l l  ( 1 9 5 9 ) ,  H o d d e r  a n d  M a c I n t y r e  ( 1 9 8 0 ) ,  

T i p p e r  et &. ( 1 9 7 9 )  a n d  W o o d s w o r t h  ( 1 9 8 0 ) .  

A r e s u r g e n t  c a l d e r a  ( T a h t s a  c a l d e r a ) ,  a t  l e a s t  20 km i n  

d i a m e t e r ,  w a s  m a p p e d  a b o u t  7 km n o r t h  o f  t h e  c l a i m s  b y  D . G .  

M a c I n t y r e .  T h e  c o l l a p s e d  c a l d e r a  c e n t r e  i s  o c c u p i e d  b y  r ' o c k s  
9 
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o f  t h e  K a s a l k , i  a n d  S k e e n a  G r o u p s  a n d  b y  a v a r i e t y  o f  i n t r u s i o n s .  

S e v c r , i l  p o ~ c ’ r i ~ i a l l y  e c o n o m i c  m i n e r a l  d e p o s i t s  a r e  a s s o c i a t e d  

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

c a l d e r a ,  p o s s i b l y  l o c a l i z e d  a t  i n t e r s e c t i o n s  b e t w e e n  r i n g  a n d  

r a d i a l  t r c t ( - [ u r ( ’ s  r e l a t e d  t o  c a l d e r a  d e v e l o p m e n t  ( H o d d e r  a n d  

M a c I n t y r e ,  1980). R e c e n t  w o r k  b y  T . A .  R i c h a r d s  ( 1 9 8 4 )  a n d  

G .  Woodsworth ( 1 9 8 0 )  i n d i c a t e s  t h a t  t h e  c a l d e r a  e x t e n d s  f u r t h e r  

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

r i n g  f r a c t u r e  z o n e  u n d e r l i e s  t h e  C o l e s  p r o p e r t y .  

_ .  

* 
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PROPERTY GEOLOGY 

T h e  p r o p e r t y  i s  u n d e r l a i n  b y  s u b a e r i a l  v o l c a n i c s  o f  t h e  L o w e r  

J u r a s s i c  H a z e l t o n  G r o u p .  T h e s e  v o l c a n i c s  c o m p r i s e  a t h i c k -  

b e d d e d  s e q u e n c e  o f  i n t e r b e d d e d ,  c o a , r s e - t o - f i n e - g r a i n e d ,  l a p i l l i  

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

s t o n e ,  c o n g l o m e r a t e  a n d  m i n o r  a r g i l l i t e .  T h e  r o c k s  a r e  o f  

g e n e r a l  a n d e s i t e  c o m p o s i t i o n  a n d  a r e  d o m i n a n t l y  p y r o c l a s t i c .  

C o l o u r a t i o n  v a r i e s  f r o m  b r i c k  r e d ,  m a r o o n ,  t o  p u r p l e ,  w i t h  

g r e e n  c o l o u r a t i o n  p r e s e n t  d u e  t o  l o c a l  e p i d o t i z a t i o n  ( n o t  

r e l a t e d  t o  m i n e r a l i z a t i o n ) .  U n i t s  a r e  u s u a l l y  v e r y  m a s s i v e  
* 

f o r m i n g  r o u n d e d  k n o b s .  

T h e  c l a i m  b l o c k  i s  t r a n s e c t e d  b y  a s e t  o f  n o r t h e r l y  t r e n d i n g  

s h e a r  z o n e s ,  o u t l i n e d  b y  t h e  d r a i n a g e  p a t t e r n .  D y k e s  o f  

f e l d s p a r  p o r p h y r y  t o  r h y o l i t e  a r e  p r e s e n t  i n  some o f  t h e  f a u l t  

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

t h e  s o u t h ,  o n  t h e  C o l e s  p r o p e r t y .  T o w a r d s  C o l e s  L a k e ,  t h e  

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

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

e a s t - w e s t  f a u l t  s y s t e m  t h a t  m a r k s  t h e  s o u t h e r n  b o u n d a r y  o f  

T a h t s a  C a l d e r a .  

‘I 
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THE VHF METHOD (Lajoie, 1981) 

INTRODUCTION 

VHF means Very Low Frequency. This geophysical exploration 

method makes use of powerful radio transmitters set u p  in 

different parts o f  the world for military communication 

purposes. The radio frequencies are in the range of 15 to 

25 kilocycles/second. These are low frequencies when corn- 

-- 

pared to those transmittedefor ordinary AM radio-. The 

locations of some o f  these trnsmitters are shown in Figure 3. 
* 

The radio waves transmitted by a VLF transmitter will cause 

electric currents to flow in conductive material, such as 

conductive rocks, thousands of miles away. The electric 

currents induced in conductive rocks will produce 'secondary' 

radio waves from the V L F  transmitter. 

The objective o f  the VLF method then is to measure deviations 

in the magnetic field o f  the VLF radio wave and from this in- 

formation interpret the location o f  conductive rocks in the 

ground. 

TARGET MINERALS AND ROCKS . 
The VHF method. is used to locate conductive material in the 

ground, this is, material which will easily pass electric 



T a r g e t  M i n e r a l s  . 
a n d  R o c k s  c o n t .  

- 1 2  - 

c u r r e n t ,  i n  t h e  same w a y  t h a t  a c o p p e r  w i r e  w i l l  e a s i l y  p a s s  

e l e c t r i c  c u r r e n t .  

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

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

d e p o s i t s  . m u s t  h a v e  a h i g h  g r a d e  o f  t h e  c o n d u c t i v e  m i n e r a l s :  

p y r i t e ,  p y r r h o t i t e ,  c h a l c o p y r i t e ,  g a l e n a  a n d  some o t h e r s .  

Two m i n e r a l s  h o w e v e r  w h i c h  a r e  d e f i n i t e l y  n o t  c o n d u c t i v e  a r e  

_ -  

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

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

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

w e l l  i n t e r c o n n e c t e d ,  a s  i s  o f t e n  t h e  c a s e  i n  a m a s s i v e  s u l p h i d e  

d e p o s i t ,  t h e  w h o l e  d e p o s i t  w i l l  b e  c o n d u c t i v e  a n d  w i l l  l i k e l y  

b e  d e t e c t e d  b y  t h e  VLF m e t h o d .  O n  t h e  o t h e r  h a n d ,  i f  t h e  c o n -  

d u c t i v e  m i n e r a l s  a r e  n o t  v e r y  w e l l  i n t e r c o n n e c t e d ,  a s  i n  a 

p o r p h y r y  c o p p e r  d e p o s i t  f o r  e x a m p l e ,  t h e n  t h e  d e p o s i t  a s  a 

w h o l e  w i l l  n o t  b e  c o n d u c t i v e ,  a n d  t h e r e f o r e  w i l l  n o t  b e  

d e t e c t e d  b y  t h e  VLF m e t h o d .  T h e  l a t t e r  c a s e  i s  s i m i l a r  t o  a 

c o p p e r  w i r e  w h i c h  i s  c u t  u p  i n t o  m a n y  p i e c e s ;  a l t h o u g h  e a c h  

s e p a r a t e  p i e c e  i s  c , o n d u c t i v e ,  t h e  w h o l e  w i r e  i s  n o t .  F o r  

d e t e c t i o n  b y  V L F ,  t h e  t a r g e t  m u s t  a l s o  h a v e  a r e a s o n a b l e  s t r i k e  

l e n g t h  o f  g r e a t e r  t h a n  a b o u t  30 m e t e r s .  

4 
I 

T h e r e  a r e  o t h e r  c o n d u c t i v e  m a t e r i a l s  f o u n d  i n  t h e  e a r t h  w h i c h  
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-- 
AREAS OF VLF SIGNALS 

F I G U R E  4 :  VLF t ransmit ters  a n d  t h e i r  range o f  influence. 

i 
i 

4 

I .  



T a r g e t  M i n e r a l s  . 
a n d  R o c k s  c o n t .  
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a r e  l e s s  c o n d u c t i v e  t h a n  m a s s i v e  s u l p h i d e  d e p o s i t s  a n d  g r a p h i t e ,  

b u t  n e v e r t h e l e s s  c a n  c a u s e  VLF a n o m a l i e s .  Some o f  t h e s e  a r e  

f a u l t  z o n e s ,  c l a y  m a t e r i a l s ,  a n d  some s e d i m e n t a r y  r o c k s  l i k e  

c h a l k  a n d  rnar l s  w h e n  i n  t h e  w e t  s t a t e .  P o w e r  l i n e s ,  r a i l r o a d s  

a n d  u n d e r g r o u n d  p i p e s  a r e  e x a m p l e s  o f  m a n - m a d e  c o n d u c t o r s  
* 

w h i c h  w i l . 1  a l s o  c a u s e  s t r o n g  VLF a n o m a l i e s .  
_ _  

P R I N C I P L E  OF OPERATION 

T h e  u p p e r  h a l f  o f  F i g u r e  4 s h o w s  s c h e m a t i c a l l y  a VLF a n t e n n a  

a n d  a p r o p o g a t i n g  e l e c t r o m a g n e t i c  w a v e .  T h e  m a g n e t i c  f i e l d  

c o m p o n e n t  o f  t h e  e l e c t r o m a g n e t i c  w a v e  a t  a n y  p o i n t  i s  h o r i z o n t a l  

a n d  p e r p e d i c u l a r  t o  t h e  a n t e n n a  d i r e c t i o n .  I n  o r d e r  f o r  t h e  

e l e c t r o m a g n e t ' i c  w a v e  t o  i n d u c e  e l e c t r i c  c u r r e n t s  i n  a g e o l o g i c  

c o n d u c t o r ,  t h e  m a g n e t i c  f i e l d  m u s t  c u t  a c r o s s  t h e  s t r i k e  o f  

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

t h a t  t h e  g e o l o g i c  c o n d u c t o r  s h o u l d  s t r i k e  t o w a r d s  t h e  VLF 

a n t e n n a  i n  o r d e r  t o  h a v e  e l e c t r i c  c u r r e n t  i n d u c e d  i n  i t .  T h i s  

i s  i l l u s t r a t e d  i n  t h e  Lower h a l f  o f  F i g u r e  4 w h i c h  b o t h  ' C l '  

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

s t r i k e  t o w a - r d s  t h e  a n t e n n a ,  w h e r e a s  b o t h  c o n d u c t o r s  ' C 2 '  w i l l  

3 

n o t .  

F i g u r e  5 s h o w s  a c r o s s  s e c t i o n  o f  a g e o l o g i c  c o n d u c t o r ,  t h e  . 
p r i m a r y  VLF m a g n e t i c  f i e l d  f r o m  t h e  VLF a n t e n n a ,  a n d  t h e  



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

g e o l o g i c  c o n d u c t o r .  As c a n  b e  s e e n  i n  F i g u r e  5 ,  t h e  s e c o n d a r y  

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

a n d  d o w n  o n  t h e  r i g h t  s i d e  o f  t h e  c o n d u c t o r .  T h e r e f o r e ,  a d d -  

i n g  t h e  s e c o n d a r y  f i e l d  t o  t h e  p ' r i m a r y  f i e l d  w i l l  r e s u l t  i n  

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

o n  t h e  l e f t  s i d e  a n d  - - s l i g h t l y  d o w n  o n  t h e  r i g h t  s i d e  o f  t h e  

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

VLF f i e l d  w i l l  t h e r e f o r e  r e s u l t  i n  a p o s i t i v e  t i l t  o n  t h e  l e f t  

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

d i r e c t l y  on t o p  o f  t h e  c o n d u c t o r  a s  s h o w n  b y  t h e  " t i l t  p r o f i l e "  

i n  F i g u r e  5 .  N o t e  a l s o  t h a t  o n  t o p  o f  t h e  c o n d u c t o r  t h e  

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

T h e r e f o r e  t h e  t o t a l  h o r i z o n t a l  f i e l d  s t r e n g t h  i s  i n c r e a s e d  

d i r e c t l y  o v e r  t h e  c o n d u c t o r ,  a s  s h o w n  b y  t h e  " f i e l d  s t r e n g t h "  

p r o f i l e  i n  F i g u r e  5 .  
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F i g .  5 - T h e  VLF f i e l d  ( f r o m  Parasnis) . 



F i g . &  - Example of a VLF tilt a n g l e  s u r v e y .  ( C o u r t e s y  of C r o n e  G e o p h y s i c s  L t d . )  

-....a u- .-.-,.- 
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VLF - EM SURVEY 

A P h o e n i x  - VLF - 1 6 E m  u n i t  w a s  u s e d  t o  r u n  t h e  g e o p h y s i c a l  

s u r v e y .  R e a d i n g s  were s t a n d a r d i z e d  a t  t h e  08+00E - 4+50 N 

s t a t i o n  t h a t  was c o i n c i d e n t  w i t h  t h e  l o c a t i o n  o f  t h e  f l y - c a m p .  

W h e n  p o s s i b l e ,  t w o  t r a n s m i t t i n g  s t a t i o n s  were r e c o r d e d .  

S e a t t l e ,  a t  2 4 . 8  KHz ( F )  was  u s e d  f r o m  J u n e  1 t o  J u n e  5 ,  a n d  

A u s t r a l i a  ( 2 2 . 3  KHz) o n  J u n e  6 ,  a s  S e a t t l e  c o u l d  n o t  b e  r e -  

c e i v e d .  F-2 s t a t i o n  was H a w a i i ,  a t  2 3 . 4 ,  e x c e p t i n g  a f t e r  11 

A . M .  o n  J u n e  5 t h  w h e n  i t  c e a s e d  t r a n s m i t t i n g .  C u t l e r ,  M a i n  

( 2 4 . 0  K H Z )  s ' u b s t i t u t e d  f o r  H a w a i i  f o r  t h e  r e m a i n d e r  o f  J u n e  
3 

5 h .  R e s u l t s  a r e  p l o t t e d  o n  t h e  m a p s  i n  t h e  p o c k e t .  

. 
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INTERPRETATION OF RESULTS 

The survey was run to determine if the vein systems noted in 

1984 on the claims could be picked u p  using VLF methods, and 

to determine the extent of the .structures controlling the 

veins. The veins presently known trend north to north east, 

and are intermittently exposed in like-trending gullies in the 

north central part o f  the claims. 

On the claims, two linear trends, one northeast to northwest 

trending, the other east-west trending, intersect, resulting 
% 

in an irregular, hummocky topography that underlies the north 

portion of the claims. An air photo Linear map of the western 

end of Whitesail Lake to Coles Lake was prepared to define 

the regional linear trend and compare it with the pattern 

noted in the Coles Lake area. 

The plots of VLF - EM cross-over data confirms a correlation 

between the pattern of geomorphic linears, and vein trends. 

F-1 (Seattle) plots (in pocket) indicate a west-north west 

trend in the northern portion of the claims, which conforms 

to a well developed north-west linear trend noted along the 

north shore of Coles Lake. Although this trend is not strongly 
* 



I n t e r p r e t a i o n  o f  
R e s u l t s  c o n t .  
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d e f i n e d  o n  t h e  p r o p e r t y ,  t h e  i n f e r r e d  l o c u s  o f  c r o s s - o v e r s  

i n d i c a t e s  t h a t  t h i s  t r e n d  d o e s  e x s i s t  o n  t h e  c l a i m s .  T h i s  

t r e n d  p a r a l l e l s  t h e  s o u t h e r n  b o u n d a r y  o f  t h e  T a h t s a  C a l d e r a . .  

* 
F-2  ( H a w a i i )  o u t l i n e d  a m u c h  s t r o n g e r  n o r t h  t o  n o r t h e a s t  

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

p a r t  o f  t h e  a r e a .  T h e s e  t r e n d s  c o i n c i d e  w i t h  t h e  d i s t r i b u t i o n  

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

1 9 8 4  e x p l o r a t i o n  o f  t h e  p r o p e r t y .  As s n o w  c o v e r  wa e x t e n s i v e ,  

a p r e c i s e  c o r r e l a t i o n  o f  v e i n  l o c a t i o n  a n d  * h e  t r a c e  o f  c r o s s -  

o v e r  c o u l d  n o t  b e  m a d e .  H o w e v e r ,  t h e  e x t r a p o l a t i o n  t o  t h e  

s o u t h  o f  c r o s s - o v e r s  on l i n e  3 + 0 0 S . ,  2+00E, 7 + 0 0 E  a n d  8+00E 

r o u g h l y  c o i n c i d e  w i t h  k n o w n  v e i n s ,  w h i c h  o c c u p y  s h e a r  z o n e s .  

I t  i s  p r o b a b l e ,  t h e r e f o r e ,  t h a t  t h e s e  c o n d u c t o r  t r a c e s  a r e  

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

s e t t i n g  o f  t h i s  s u i t e  o f  v e i n s  o n  t h e  S w i m m i n g  Bear c l a i m .  

T h i s  w o u l d  i n f e r  t h a t  t h e  s t r u c t u r e s  h o s t i n g  t h e  v e i n s  a r e  

e x t e n s i v e  a n d  k n o w n  t o  b e  w e l l  i n  e x c e s s  o f  a k i l o m e t e r  l e n g t h .  

F o l l o w - u p  o n  t h e s e  f e a t u r e s  i s  r e q u i r e d  t o  a l l o w  t h e  s t e p  t o  

b e  m a d e  f r o m  c o r r e l a t i o n  t o  c a u s e  a n d  e f f e c t .  
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ITEMIZED COST STATEMENT 

Time: 

Dr. T.A. Richards - 8 days @ 350/day = $2,800.00 

B. Holden - Prospector - 7 days @ 150/day = 1,050.00 

Employee Expenses 210.00 

* 

Transportation 

Helicopter 

Truck/Fuel - 3 days @35/day 

Food 14 man days @35/day 
Supplies (ribbon, filament) 
Camp Costs 25/man/day, 14 days .( 

Equipment Rentals VLF - EM 10 days @30/day 
Meals/Accommodation 

Office/Expidjting - 25/day 

Engineering Reports: 

T.L. 'Orsa: 25% o f  750.00 

V.Cukor: 25% of 1,228.42 

Shipping 

Report Preparation 

Data Compilation 2t days @ 350/day 

DaraftingISupplies 6 hrs @ 15/hr. 

SecretarialICopying 

1,023.60 

105.00 

187.50 

307.10 

875.00 

90.00 
100.00 

$ 4,060.00 

1,128.60 

280.00 

75.00 
350.00 

300.00 

95.00 

200.00 

494.60 

45.00 

. 

1,065.00 

Total 8,093.20 
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Specifications PHOENLX VLF - EM - 2 ELECTROMAGNETIC U N I T  

Parameters Measured Orientation and magnltudo at the malor and minor axes of the 
elllpse of polarixation. 

Frequency Selection, Front Panel : Dual channel, front pan01 solectable (F1 or F?) each with 
independent precirion 1 0-turn dial gain control. 

Frequency Selectton, Internal F1 and F 1  can be selectd by internal swltches within the 
range 14.0 to 29.9 kHx In 100 Hr Incromentr. 

Suporheterodyno dotet ion and #gltal flltoring provide o 
much narrower bandwldth and thus greator rejection of 
interfering rtatlons and 60 cycle nolso than conventional 
receivers. 

All of the established stations may 
be selected. or alternatively. a 
local VLF transmitter may be used 
which transmits at any frequency 
in llie range 14.0 to 19.9 kHr. 

Dotoctlon And Filtering 

Meter Olrplay 

VLF Stotion Frequency 
(kHx) 

1 ranges: 0 to 300 or 0 
100. Meler Is  olio used 
test. 

10 1000. Background i s  typically s e i  at 

os dip angleanull Indicator and bottary 

Bordeoux, France 
Ode iw  (Blath Seo) 
Rugby, U . K  
Moscow, U.S.S.R 
Yorarnoi. Jopon 
Hegaland. Norway 
Malobar, Java 
Oxford. U.K. 
Paris, France 
Annapolis, Maryland 
Northwest Cape, Australia 
Laulualei. Hawaii 
Buenor Aires. Argentina 
Cutler. Maine 
Seattle. Washington 
Rome, Italy 
Aguada. Puerto Rico 

I5 1 
I5 6 
16 0 
17 I 
17 4 

17 6 
19 0 
19 6 
20 7 
? I  4 

I? 3 
23 4 

13  6 
l 4 . O  
7 4  8 
27 2 
28 5 

Audio 

Clinometer 

Crystal speaker. 1500 Hz used as null indicatoi 

590'. +O.SP_rosolution. Normal locking. push button 
release. 

Battery One standard Pv translitor radio bottory. Averago 1110 
oxpectoncy . 1 to 3 month. (battory drain i s  3 mA) 

Tomperature Range 

Dlrnensionr 

Weight 

-40' to + 60' C. 

8 x 9 1  x 14 cm (3 x 9 x 6 Inchos). 

850 grams (1.9 pounds). 

Field Data 
The results below illustrate the need for using two 
orthogonal stations when the strike of the prospective 
conductor i s  not well-known. The dip angle and amplitude 
data measured using station NLK in Seattle, Washington, 
show only o very weak anomaly associated with the two 
conductive sulphide zones ot Covendish, Ontario. 

The results obtained using Cutler, Maine reveal a more 
prominent anomaly, but the best response was obtained 
using Annapolis, Maryland since the station lies almost 
due south and the transmitted electromagnetic field i s  
thus maximum-coupled with the North-South trending 
conductors. 
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