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SUMMARY 

I n  t h e  S p r i n g  and i n  t h e  F a l l  o f  1976, s o i l  sampl ing  was 

c a r r i e d  o u t  on t h e  Snowflake C l a i m  Group, and a l s o  i n  t h e  

F a l l ,  a VLF-EM survey  was c a r r i e d  o u t .  The Snowflake C l a i m  

Group i s  l o c a t e d  1 3  m i l e s  s o u t h e a s t  of M e r r i t t  and two 

m i l e s  s o u t h  o f  Courtney Lake, a b u t t i n g  t h e  eas t  s i d e  o f  

Highway No. 5.  

e a s i l y  g a i n e d  by two-wheel d r i v e  v e h i c l e .  T h e  t e r r a i n  

c o n s i s t s  o f  l i g h t l y  f o r e s t e d  g r a s s l a n d s  w i t h  main ly  g e n t l e  

s l o p e s .  The o b j e c t  of t h e  s u r v e y s  was to l o c a t e  p r o b a b l e  

areas o f  copper  and s i l v e r  m i n e r a l i z a t i o n .  

Access to a l l  p a r t s  o f  t h e  p r o p e r t y  i s  

P r e v i o u s  work c o n s i s t s  of  g e o l o g i c a l  mapping, two ground 

magne t i c  s u r v e y s ,  an  I P  s u r v e y ,  t r e n c h i n g ,  diamond d r i l l i n g ,  

and p e r c u s s i o n  d r i l l i n g .  
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Much o f  t h e  p r o p e r t y  i s  u n d e r l a i n  by a sequence  o f  r o c k s  

of t h e  N i c o l a  Group of T r i a s s i c  Age which,  on t h i s  p r o p e r t y ,  

c o n s i s t  o f  v a r i o u s  v o l c a n i c  r o c k s  and some sed imen ta ry  

r o c k s .  Wi th in  t h e  c e n t r e  o f  t h e  p r o p e r t y  i s  a l a r g e  d i o r i t i c  

p l u g  o f  Upper T r i a s s i c  t o  Lower J u r a s s i c  a g e .  Wi th in  t h e  

c e n t r e  o f  t h e  d i o r i t e  i s  a s y e n i t e - m o n z o n i t e .  The m i n e r a l i -  

z a t i o n  i s  found mos t ly  i n  t h e  d i o r i t e  b u t  a l s o  i n  t h e  N i c o l a  

v o l c a n i c s .  I t  o c c u r s  as f i n e l y  d i s s e m i n a t e d  n a t i v e  copper  

w i t h  lesser  amounts o f  c h a l c o p y r i t e ,  c h a l c o c i t e  and b o r n i t e .  

A c o n s i d e r a b l e  amount o f  p y r i t e  i s  a l s o  found on t h e  

p r o p e r t y .  

The VLF-EM r e a d i n g s  and t h e  s o i l  samples  were t a k e n  eve ry  

100  f e e t  on 400-to 600-foot separated east-west l i n e s  (some 

samples  were t a k e n  a t  200-or 400-foot i n t e r v a l s ) .  The VLF-EM 

r e a d i n g s  were F r a z e r - f i l t e r e d ,  p l o t t e d  and c o n t o u r e d .  The 

s o i l  samples  were t e s t e d  f o r  copper  and s i l v e r ,  and t h e  

r e s u l t s  s t a t i s t i c a l l y  a n a l y z e d ,  p l o t t e d  and c o n t o u r e d .  I n  

a d d i t i o n ,  t h e  magne t i c ,  f r equency  e f f e c t  (IP), and 

r e s i s t i v i t y  data  from p r e v i o u s  s u r v e y s  w a s  s t a t i s t i c a l l y  

a n a l y z e d  for t h r e s h o l d  v a l u e s .  T h e  sub-anomalous c o n t o u r  

o u t l i n e s  f rom t h i s  data were drawn w i t h  t h e  VLF-EM.and s o i l  

geochemis t ry  anomal ies  on a c o m p i l a t i o n  map. 
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CONCLUSIONS 

1. 

2 .  

3. 

4 .  

5 .  

The Snowflake p r o p e r t y  i s  u n d e r l a i n  by v o l c a n i c  

and s e d i m e n t a r y  s e r i e s  o f  t h e  N i c o l a  Group t h a t  i s  

i n t r u d e d  by a p l u g  o f  d i o r i t e  and syen i t e -monzon i t e .  

F a u l t ,  shear and b r e c c i a  zones w i t h  r e l a t e d  copper  

m i n e r a l i z a t i o n  a r e  found th roughou t  t h e s e  r o c k s .  

The VLF-EM anomal ies  a r e  p robab ly  f o r  t h e  most p a r t  

caused  by these  f a u l t ,  shear and b recc ia :  zones .  

The VLF-EM anomal ies  c o r r e l a t e  v e r y  w e l l  w i t h  t h e  

copper  and s i l v e r  s o i l  geochemis t ry  a n o m a l i e s .  T h i s  

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

t o  s t r u c t u r e  and t h a t  t h e y  may be  narrow zones .  

VLF-EM anomal i e s  ' d l  and ' e l ,  l o c a t e d  where no s o i l  

s ampl ing  has been c a r r i e d  o u t ,  are  p r o b a b l y  r e l a t e d  

t o  coppe r  m i n e r a l i z a t i o n  as w e l l .  

The ground magne t i c  su rvey  ve ry  w e l l  d e f i n e s  t h e  

d i o r i t e  i n t r u s i v e .  The syen i t e -monzon i t e  may b e  

r e f l e c t e d  by a low. The magnet ic  s u r v e y  i n d i c a t e s  t h e  

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

boundary of t h e  Snowflake C l a i m .  
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6. A ma jo r  I P  anomaly i n  t h e  e a s t e r n  p a r t  o f  t h e  Snowflake  

3 c l a i m  i s  l i k e l y  caused  by p y r i t i z a t i o n  and minor  

copper  m i n e r a l i z a t i o n .  Copper and s i l v e r  anomal i e s  

are  found w i t h i n  t h i s  I P  anomalous zone.  

7 .  The above named I P  anomaly, t o g e t h e r  w i t h  th ree  o t h e r  

I P  a n o m a l i e s ,  may b e  t h e  r e s u l t  o f  a p y r i t e  h a l o .  T h i s  

would t h e r e f o r e  i n d i c a t e  a s u l p h i d e  body of  economic 

i n t e r e s t  may o c c u r  on t h e  c e n t r a l  e a s t e r n  boundary o f  

t h e  p r o p e r t y .  

8. From t h e  a p p a r e n t  r e s u l t s  ( t h a t  i s ,  word of  mouth)  of  

diamond d r i l l  h o l e  B J - 1  d r i l l e d  u n d e r n e a t h  t h e  meadow 

and n o r t h - t r e n d i n g  VLF-EM anomaly ' C ' ,  and from t h e  

VLF-EM s u r v e y  r e s u l t s ,  t h e  meadow i s  l i k e l y  t h e  r e s u l t  

of a N60E-trending f a u l t  (and  p a r t l y  a n o r t h - t r e n d i n g  

f a u l t  as w e l l ) .  The d r i l l  h o l e ,  e n c o u n t e r i n g  a f a u l t  

and s u l p h i d e s  on t h e  west s ide  o f  t h e  f a u l t ,  s t r o n g l y  

s u g g e s t s  s u l p h i d e s  a re  r e l a t ed  t o  t h e  'meadow' f a u l t s .  

9 .  A t  f i r s t  g l a n c e  a t  t h e  l o c a t i o n  o f  t h e  diamond d r i l l  

and p e r c u s s i o n  d r i l l  h o l e s ,  i t  would seem t h e  p r o p e r t y  

has been  t h o r o u g h l y  d r i l l e d .  However, v e r y  f e w  o f  t h e s e  

h o l e s  have  p r o p e r l y  d r i l l e d  t h e  s o i l  g e o c h e m i s t r y  

a n o m a l i e s ,  and  o n l y  B J - 1  and BJP-5 have  d r i l l e d  VLF-EM 

a n o m a l i e s .  F u r t h e r m o r e ,  t h e  r e s u l t s  o f  any o f  t h e  d r i l l  

- Geotronics Surveys Ltd. 
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h o l e s  a r e  n o t  a v a i l a b l e .  T h e r e f o r e ,  t h e  d r i l l i n g ,  i n  

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

RECOMMENDATIONS 

1. 

2 .  

3.  

4 .  

5 .  

C o n s i d e r i n g  t h e  s t r o n g  p o t e n t i a l  t o  t h e  east  o f  t h e  

Snowflake C l a i m ,  t h e  m i n e r a l  r i g h t s  t o  t h i s  area 

s h o u l d  b e  a c q u i r e d .  

The s o i l  s ampl ing  s h o u l d  be ex tended  t o  t h e  west ,  

t o  t h e  ea s t ,  and p o s s i b l y  t o  t h e  s o u t h  o f  t h e  area 

s o  f a r  sampled .  

The VLF-EM s u r v e y  s h o u l d  be c o n t i n u e d  t o  t h e  eas t  and 

p o s s i b l y  to t h e  s o u t h  as w e l l .  

If p o s s i b l e ,  deep  s o i l  samples  s h o u l d  be t a k e n  a t  

s e v e r a l  s p o t s  on t h e  meadow. It would b e  d e s i r a b l e  

to sample  t h e  C h o r i z o n  and compare t h e  r e s u l t s  t o  C 

h o r i z o n  samples  from elsewhere on' t h e  p r o p e r t y .  

A f e w  o f  t h e  l i n e s  s h o u l d  be  r e r u n  by t h e  induced  

p o l a r i z a t i o n  method and compared w i t h  t h e  p r e v i o u s  

r e s u l t s .  The p r e v i o u s  s u r v e y  was done n i n e  y e a r s  ago  

and e l e c t r o n i c s  have  'changed c o n s i d e r a b l y  s i n c e  t h e n .  

Geotronics Surveys Ltd. 
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6 .  Any d r i l l  t a r g e t s  r e s u l t i n g  from t h e  above program 

shou ld  be  diamond d r i l l e d  r a t h e r  t h a n  p e r c u s s i o n  

d r i l l e d .  Logging of t h e  c o r e  i s  c o n s i d e r e d  t o  be 

i m p o r t a n t  on t h i s  p r o p e r t y .  

\ 
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GEOPHYSICAL-GEOCHEMICAL REPORT 

on 

VLF-EM AND SOIL SAMPLE SURVEYS 

SNOWFLAKE C L A I M  GROUP 

ASPEN GROVE AREA, N I C O L A  M . D . ,  B .  C .  

I N T R O D U C T I O N  AND GENERAL REMARKS 

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

d a t a ,  and t h e  i n t e r p r e t a t i o n  of  a s o i l  sampl ing  s u r v e y  and  

a ve ry  low f r equency  e l e c t r o m a g n e t i c  (VLF-EM) su rvey  

c a r r i e d  o u t  o v e r  most o f  t h e  Snowflake C l a i m  Group d u r i n g  

t h e  p a s t  y e a r .  I n  a d d i t i o n ,  t h i s  r e p o r t  d i s c u s s e s  t h e  

r e c o m p i l a t i o n  and r e - i n t e r p r e t a t i o n  o f  d a t a  from induced  

- 

p o l a r i z a t i o n ,  r e s i s t i v i t y ,  and magne t i c  s u r v e y s  c a r r i e d  o u t  

by Geosearch C o n s u l t a n t s  L td  f o r  Ashland O i l  and R e f i n i n g  

Company d u r i n g  1968.  

The s o i l  samples  were p i c k e d  up by or under  t h e  immediate  

s u p e r v i s i o n  of R .  W .  Yorke-Hardy i n  two d i f f e r e n t  g r o u p s .  

Geotronics Surveys Ltd. 
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The f i r s t  g r o u p ,  c o n s i s t i n g  o f  1 7 6  s o i l  s amples ,  were p i c k e d  

up from A p r i l  2 1  t o  May 2, 1 9 7 6 ,  and were t e s t e d  f o r  

coppe r  and s i l v e r .  The r e s u l t s  were s u b s e q u e n t l y  d i s c u s s e d  

i n  a r e p o r t  by R .  W .  Yorke-Hardy and s u b m i t t e d  f o r  a s ses smen t  

work. The second group c o n s i s t s  o f  160  samples  and were 

p i c k e d  up d u r i n g  September  and O c t o b e r ,  1 9 7 6 .  The t o t a l  

number o f  samples  i s  336. 

The VLF-EM s u r v e y  was c a r r i e d  o u t  by t h e  w r i t e r  d u r i n g  

November 1s t  and 2nd, 1 9 7 6 .  

The p u r p o s e  of the  s o i l  g e o c h e m i s t r y  s u r v e y  was t o  e x t e n d  

t h e  known zones o f  copper  and s i l v e r  m i n e r a l i z a t i o n  found on 

t h e  p r o p e r t y .  That  o f  t h e  VLF-EM s u r v e y  was t o  do t h e  

same as w e l l  as d e l i n e a t e  s t r u c t u r e  s u c h  as f a u l t s  and shear 

zones .  

PROPERTY AND OWNERSHIP 

The p r o p e r t y  c o n s i s t s  of  t h r e e  c o n t i g u o u s  claims t o t a l l i n g  

1 6  u n i t s  as shown on F i g u r e  2 and as d e s c r i b e d  below: 

C l a i m  N a m e  No of  U n i t s  Record No. Tag No. Exp i ry  

Snowflake  6 "5) 02059 May 13  197 

Snowflake  2 4 9 3 ( 4 )  19656 A p r i l  14, 

Snowflake  3 6 1 6 7 ( 8 )  19657 Aug. 2 0 ,  

Date 

Crentrnnics Survevs Ltd. 
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The p r o p e r t y  i s  owned by F red  G i n g e l l  of Burnaby, B . C .  

LOCATION AND ACCESS 

The c e n t r e  of t h e  Snowflake c l a i m s  i s  two mi l e s  s o u t h  of 

Courtney Lake, 2 1 / 2  mi les  N25E of Aspen Grove, and 1 3  m i l e s  

S43E of  t h e  town of  M e r r i t t .  

- 

The g e o g r a p h i c a l  c o o r d i n a t e s  are  49O 59" l a t i t u d e  and 

120' 36IW l o n g i t u d e .  

Access  t o  t h e  p r o p e r t y  i s  e x c e l l e n t  as i t  a b u t s  t h e  east  

s i d e  of  Highway 5 ,  which i s  paved .  

s i x t e e n  m i l e s  s o u t h  o f  Merr i t t  and t h r e e  m i l e s  n o r t h  o f  

Aspen Grove. A t  t h i s  p o i n t  i s  a d i r t  r o a d  which t u r n s  east  

o f f  t h e  highway, .and r u n s  t h r o u g h  t h e  n o r t h e r n  p a r t  o f  t h e  

Snowflake C l a i m .  Connec t ing  r o a d s  r u n  t h r o u g h o u t  t h e  whole 

p r o p e r t y  as shown on F i g u r e  2 and  sheets  1 - 4 .  

By r o a d ,  t h e  p r o p e r t y  i s  

P H Y S I O G R A P H Y  

The Snowflake c l a i m s  l i e  i n  t h e  s o u t h e r n  p a r t  of t h e  

p h y s i o g r a p h i c  d i v i s i o n  known as t h e  Thompson P l a t e a u  which 

i s  p a r t  of t h e  I n t e r i o r  P l a t e a u  System. The t e m a i n  v a r i e s  

f rom f l a t  or r o l l i n g  h i l l s  o v e r  most o f  t h e  p r o p e r t y  t o  v e r y  

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

topography r u n s  n o r t h  and n o r t h e a s t .  E l e v a t i o n s  v a r y  from 
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3300 f e e t  a . s . 1  i n  t h e  n o r t h e a s t -  p a r t  o f  Snowflake 3 t o  

3900 f e e t  a . s . 1 .  i n  t h e  n o r t h e a s t  p a r t  o f  Snowflake 2 t o  

g i v e  a r e l i e f  of o n l y  600  f e e t .  

The main w a t e r  s o u r c e  i s  a l a r g e  l a k e - t y p e  swamp as shown 

on F i g u r e  2 and s h e e t s  1 - 4 .  A n o r t h e a s t - f l o w i n g  c r e e k  

d r a i n s  t h i s  swamp. 

V e g e t a t i o n  o f  t h e  p r o p e r t y  can be  d e s c r i b e d  as f o r e s t e d  

r a n c h l a n d .  The t r e e s  a r e  c o n i f e r o u s  and c o n s i s t  main ly  o f  

p i n e ,  f i r  and s p r u c e .  

HISTORY OF PREVIOUS WORK 

Work on t h e  p r o p e r t y  p r o b a b l y  goes  back  a number o f  decades  

b u t  t h e  wri ter  i s  o n l y  aware o f  work done when t h e  p r o p e r t y  

was p r e v i o u s l y  s taked as t h e  Blue J a y  C l a i m s  owned by 

H .  N e s b i t t  of  Aspen Grove, B . C .  

I n  1 9 6 7 ,  V a l n i c o l a  Copper Mines L t d  o p t i o n e d  t h e  p r o p e r t y  

and d r i l l e d  s i x  diamond d r i l l  h o l e s  t o t a l l i n g  2000  f e e t .  

About 1968 t h e  p r o p e r t y  w a s  o p t i o n e d  t o  Ashland O i l  and 

R e f i n i n g  Co. L t d .  They, by c o n t r a c t i n g  t o  Geosearch C o n s u l t a n t s  

L t d  c a r r i e d  o u t  a f r e q u e n c y  domain induced  p o l a r i z a t i o n  

s u r v e y  and a magnet ic  s u r v e y .  
.. 
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I n  1971 t h e  p r o p e r t y  w a s  o p t i o n e d  t o  Rio T i n t o  Canadian 

E x p l o r a t i o n  L t d .  They c a r r i e d  o u t  g e o l o g i c a l  mapping and a 

magnet ic  s u r v e y .  

I n  1973 Craigmont Mines L t d  c a r r i e d  o u t  a 19-hole  p e r c u s s i o n  

d r i l l i n g  program. They d r i l l e d  one diamond d r i l l  h o l e  as 

w e l l .  

I n  1975 t h e  c l a i m s  were a l lowed t o  l a p s e ,  and R .  W .  Yorke- 

Hardy r e s t a k e d  t h e  ground as t h e  Snowflake c l a i m s .  Under 

h i s  d i r e c t i o n  l i m i t e d  s o i l  s ampl ing  was done.  

I n  a d d i t i o n  t o  t h e  above ,  numerous t r e n c h e s ,  p i t s ,  and 

a d i t s  have been  dug a t  unknown dates .  

GEOLOGY 

The o l d e s t  r o c k ,  and b y  f a r  t h e  most p e r v a s i v e ,  on t h e  

p r o p e r t y  and g e n e r a l  a r e a ,  i s  t h e  N i c o l a  Group which i s  

Upper T r i a s s i c  t o  Lower J u r a s s i c  I n  age .  These r o c k s  are 

d i s t r i b u t e d  and d e s c r i b e d  as f o l l o w s :  On t h e  e n s t e r n  

p a r t  of t h e  Snowflake 3 c l a i m  a r e  g r e y  t o  g r e e n ,  m a s s i v e ,  

py roxene - r i ch  a n d e s i t e  and g r e e n  v o l c a n i c  brecc! ia .  Below 

t h e  n o r t h e a s t - t r e n d i n g  meadow-type swamp are s l . l t s t o n e ,  

s a n d s t o n e  and a r g i l l i t e ;  g r e e n  and red v o l c a n i c  b r e c c i a s ;  

well-bedded r e d  c r y s t a l  t u f f ,  l a p i l l i  t u f f ,  and v o l c a n i c  

s i l s t o n e ;  red  t o  maroon a u t o b r e c c i a t e d  a u g i t e  basa l t  \ 

porphyry  Geotronics Surveys Ltd. I 
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I n t r u d i n g  i n t o  t h e  N i c o l a  Group i s  a f i n e - t o  medium-grained 

d i o r i t e  o f  Upper T r i a s s i c  t o  Lower J u r a s s i c  Age, p o s s i b l y  

o f  t h e  Coas t  I n t r u s i o n s .  It  o c c u r s  a l o n g  t h e  w e s t e r n  p a r t  

of t h e  Snowflake C l a i m .  According t o  P r e t o ,  e t  a l ,  i t  

c o n t a i n s  pyroxene and amphibole ,  i s  p o r p h y r i t i c  and i s  b r e c c i a t e  

a l o n g  t h e  w e s t e r n  margin .  

Wi th in  the d i o r i t e  i n t r u s i v e  i s  a n o r t h e a s t - t r e n d i n g  

e l l i p s o i d  of f i n e - t o  medium-grained m o n z o n i t e - s y e n i t e ,  

a l s o  o f  Upper T r i a s s i c  t o  Lower J u r a s s i c  a g e ,  b u t  p r o b a b l y  

younger  t h a n  t h e  d i o r i t e .  

The major  t r e n d  of  t h e  s t r u c t u r e  on t h e  p r o p e r t y  i s  n o r t h e r l y .  

However , as evidenced  by topography and geo log l . ca1  mapping 

by E .  Bohn, some s t r u c t u r e  t r e n d s  n o r t h e a s t e r l y  as w e l l .  

S t r o n g  f r a c t u r i n g  i s  found t h r o u g h o u t  t h e  r o c k s .  

T h e  a l t e r a t i o n ,  as no ted  by E .  Bohn, c o n s i s t s  o f  widespread  

e p i d o t e  and c h l o r i t e  as w e l l  as g e n e r a l l y  s t r o n g  secondary  

K-spar v e i n i n g .  I n  a d d i t i o n ,  s i l i c i f i c a t i o n  i s  l o c a l l y  

s t r o n g  and secondary  b i o t i t e  and m a g n e t i t e  a r e  s p o t t y  b u t  

l o c a l l y  modera te .  

Widespread m i n e r a l i z a t i o n  i s  found t h r o u g h o u t  t h e  d i o r i t e  

and  syen i t e -monzon i t e  as w e l l  as  t h e  red  and g r e e n  

a n d e s i t e s  s o u t h  of  t h e  n o r t h e a s t - t r e n d i n g  meadow. It  

Geotronics Surveys Ltd. 
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occurs mainly as finely disseminated native copper with 

lesser amounts of chalcopyrite, chalcocite, and bornite. 

Pyrite is found throughout the area as well, especially 

on the eastern part of the Snowflake 3 claim. 

GOVERNMENT AEROMAGNETIC SURVEY 

The survey over the property and up to the 50th latitude 

was flown for the federal and provincial governments by 

Geotemx Limited from October, 1969 to April 1972. North 

of the 50th latitude was flown by Lockwood Survey 

Corporation Ltd from December, 1966 to May, 1968. Both 

surveys were flown at a terrain clearance of 1000 feet. 

The Snowflake property sits on a 59,000-gamma aeromagnetic 

high that is the northernmost anomaly of a series of highs 

trending in a northerly direction. In correlat?ng with 

the geological map of Preto, et al, and from the ground 

magnetic and geological surveys carried out on the Snowflake 

claims, the anomalous highs seem to be reflecting dioritic 

rocks (an intrusive, or dioritic phase of the Nicola volcanics). 

The writer has interpretted aeromagnetic lineations as 

shown on Figure No. 2. These lineations very li-kely reflect 

major, regional faults. The most prominent lineation is 

a northwest-trending one that runs near the northeast 

corner of the Snowflake 3 claim and through Courtney and -. 

Geotronics Surveys Ltd. 



Corbett Lakes. 

VLF-EM SURVEY 

1. Instrumentation and Theory: 

A VLF-EM receiver, Model 2 7 ,  manufactured by Sabre Electronic 

Instruments Ltd of Burnaby,'B.C. was used for the survey. 

This instrument is designed to measure the magnetic component 

of a very low frequency (VLF) electromagnetic field. The 

U.S. Navy submarine transmitter located at Seattle, Washington 

and transmitting at 18.6 KHz. was used. 

In all electromagnetic prospecting, a transmitter produces an 

alternating magnetic field (primary) by a strong alternating 

corrent usually through a coil of wire. If a conductive mass 

such as a sulphide body is within this magnetic field, a 

secondary alternating current is induced within it which in 

turn induces a secondary magnetic field that distorts the 

primary magnetic field. It is this 'distortion that the EM 

receiver measures. The VLF-EM uses a frequencyrange from 

16 to 24 KHz. whereas most EM instruments use frequencies 

ranging from a few hundred to a few thousand Hz. Because of 

its relatively high frequency, the VLF-EM can pick up bodies 

of a much lower conductivity and therefore is more susceptible 

to clay beds, electrolyte-filling fault o r  shear zones and 

porous horizons, graphite, carbonaceous sediments, lithologicalx 

Geotronics Surveys Ltd. 
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c o n t a c t s  as w e l l  as s u l p h i d e  b o d i e s  of t o o  low a c o n d u c t i v i t y  

f o r  o t h e r  EM methods t o  p i c k  up.  

Consequent ly  t h e  VLF-EM h a s  a d d i t i o n a l  u s e s  i n  mapping 

s t r u c t u r e  and i n  p i c k i n g  up s u l p h i d e  b o d i e s  of t o o  low a 

c o n d u c t i v i t y  for c o n v e n t i o n a l  EM methods and t o o  small f o r  

induced  p o l a r i z a t i o n  ( i n  p l a c e s  i t  can be used  i n s t e a d  of  

I P ) .  However, i t s  s u s c e p t i b i l i t y  t o  lower  c o n d u c t l v e  b o d i e s  

r e s u l t s  i n  a number o f  anomal i e s ,  many o f  therri d i f f i c u l t  

t o  e x p l a i n  and ,  t h u s ,  VLF-EM p r e f e r a b l y  s h o u l d  n o t  b e  

i n t e r p r e t e d  w i t h o u t  a good g e o l o g i c a l  knowledgL. o f  t h e  

p r o p e r t y  and/or  o t h e r  g e o p h y s i c a l  and geochemicJa1 s u r v e y s .  

2 .  Survey  P rocedure :  

The su rvey  w a s  r u n  on a p r e - e s t a b l i s h e d  g r i d  on which t h e  

su rvey  l i n e s  r a n  east-west a t  a b o u t  a 400-to 660--foot s e p a r a -  

t i o n .  Dip a n g l e  r e a d i n g s  were t a k e n  e v e r y  1 0 0  f c e t  w i t h  t h e  

i n s t r u m e n t  f a c i n g  towards  t he  t r a n s m i t t e r  a t  Se T c t l e .  

3. Compi l a t ion  o f  Data: 

The r e a d i n g s  were r educed  by a p p l y i n g  t h e  F rase , .  F i l t e r .  

F i l t e r e d  data ,  as shown on S h e e t  1, are p l o t t e d  between t h e  

r e a d i n g  s t a t i o n s .  The p o s i t i v e  f i l t e r e d  v a l u e s  Liere c o n t o u r e d  

a t  i n t e r v a l s  o f  5'. 

Geotronics Surveys Ltd. 
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The F r a z e r  f i l t e r  i s  e s s e n t i a l l y  a g-poin t  d i f f e r e n c e  

o p e r a t o r  which t r a n s f o r m s  z e r o  c r o s s i n g s  i n t o  p e a k s ,  and 

a low p a s s  smoothing o p e r a t o r  which r e d u c e s  t h e  i n h e r e n t  

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

non-contourable  d a t a  are t r a n s f o r m e d  i n t o  l e s s  n o i s y ,  

c o n t o u r a b l e  d a t a .  Another  advan tage  of t h i s  f i l t e r  i s  t h a t  

a conduc to r  t h a t  d o e s  n o t  show up as a c ross -ove r  on t h e  

u n f i l t e r e d  data  q u i t e  o f t e n  w i l l  show up on t h e  f i l t e r e d  

data .  

S O I L  GEOCHEMISTRY SURVEY 

1. Survey  P rocedure :  

The soil sampl ing  done b e f o r e  t h e  VLF-EM s u r v e y ,  was c a r r i e d  

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

b e  r e c h a i n e d ,  r e p i c k e t e d ,  and r e f l a g g e d .  The l i n e s  a r e  400  t o  

60,o f e e t  a p a r t  and r u n  east-west. The samples  were p i c k e d  

up e v e r y  1 0 0  f e e t  ( a  few p l a c e s  eve ry  200 or 400  f e e t )  w i t h  

a n  a u g e r  or f o l d i n g  'army s h o v e l '  and a s t a i n l e s s  s t e e l  spoon.  

The d e p t h  o f  sample was from 1 0  t o  1 2  i n c h e s .  The h o r i z o n  

sampled was B e x c e p t  where i t  c o u l d  n o t  be  o b t a i n e d ,  t h e n  

h o r i z o n  C was sampled.  Samples were p l a c e d  i n  brown wet- 

s t r e n g t h  p a p e r  bags  w i t h  g r i d  c o o r d i n a t e s  marked t h e r e o n .  

- Geotronics Surveys Ltd. 
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2 .  T e s t i n g  P r o c e d u r e :  

A l l  samples  were t e s t e d  by Kamloops Resea rch  and Assay 

Labora to ry  L t d  o f  Kamloops, B .C .  The sample i s  f i r s t  

t h o r o u g h l y  d r i e d  and t h e n  s i f t e d  t h r o u g h  a -80 mesh s c r e e n .  

A measured amount of  t h e  s i f t e d  mater ia l  i s  t h e n  p u t  i n t o  a' 

t e s t  t u b e  w i t h  s u b s e q u e n t  measured a d d i t i o n s  o f  aqua  r eg ia .  

T h i s  m i x t u r e  i s  n e x t  heated f o r  a c e r t a i n  l e n g t h  o f  t i m e .  

The p a r t s  p e r  m i l l i o n  (pprn) copper  or s i l v e r  i s  t h e n  

measured by a tomic  a b s o r p t i o n .  

3. Trea tment  of  Data: 

The v a l u e s  i n  ppm copper  and s i l v e r  were grouped i n t o  

l o g a r i t h m i c  i n t e r v a l s  of  0 . 1 0 .  The cumula t ive  f r e q u e n c y  

f o r  each  i n t e r v a l  o f  e a c h  e l emen t  was t h e n  c a l c u l a t e d  

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

t h e  l o g a r i t h m i c  c u m u l a t i v e  f r e q u e n c y  g r a p h  as shown on 

F i g u r e  3. 

The coppe r  g r a p h  shows two p o p u l a t i o n s  w i t h  the d i v i s i o n  

b e i n g  a t  t h e  67% l e v e l .  G e n e r a l l y ,  t h e  s t a t i s t i c a l  

parameters are  t a k e n  o v e r  t h a t  p a r t  o f  t h e  g r a p h  t h a t  i s  

l o n g e s t  and r u n s  t h r o u g h  t h e  50% l e v e l .  I n  t h i s  c a s e  i t  

would b e  t h e  bo t tom l eg .  But t h i s  g i v e s  a n  nliomalous 

l e v e l  of 340 ppm which i s  much t o o  h i g h .  I n  Lhe w r i t e r ' s  

e x p e r i e n c e ,  t h e  anomalous area f o r  copper  i n  ;-he g e n e r a l  

Geotronics Surveys Ltd. 
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r e g i o n  i s  50 t o  7 0  ppm. The w r i t e r  t h e r e f o r e  c o n c l u d e s  

t h a t  t h e  bot tom l e g  o f  t h e  g r a p h  h a s  been  produced  by a n  

ove r  abundance of anomalous copper  v a l u e s  i n  t h e  p o p u l a t i o n .  

I n  o t h e r  words ,  t h e  l i m i t s  o f  t h e  s o i l  sample s u r v e y  were 

much t o o  r e s t r i c t i v e .  A t r u e  r e p r e s e n t a t i o n  o f  t h e  

d i s t r i b u t i o n  of copper  v a l u e s  on t h e  p r o p e r t y  i s  p r o b a b l y  

t h e  t o p  l e g  of t h e  g r a p h .  I f  i t  i s  e x t e n d e d ,  i t  g i v e s  

s t a t i s t i c a l  p a r a m e t e r s  t h a t  are  much more i n  l i n e  w i t h  t h e  

g e n e r a l  a r e a .  

The c o e f f i c i e n t  o f  d e v i a t i o n ,  i n d i c a t i v e  o f  t h e  r a n g e  or 

s p r e a d  o f  v a l u e s  w a s  c a l c u l a t e d  for copper  

and s T l v e r  t o  5- 0 . 1 5 , .  a somewhat low f i g u r e  . T h e r e f o r e  

t h e  r a n g e  o f  v a l u e s  i s  r a t h e r  nar row.  T h i s  s t a t i s t i c a l  

pa rame te r  i s  i n d i c a t i v e  of how w e l l  t h e  e lement  has been  

m e c h a n i c a l l y  or c h e m i c a l l y  d i s p e r s e d .  C o n s i d e r i n g  the  

lower t h a n  a v e r a g e  v a l u e ,  one c o u l d  t h e n  s a y  t h e  d i s p e r s i o n  

r a t e  f o r  each  e l emen t  i s  r a t h e r  low. 

The g raph  f o r  c o p p e r  shows t h e  mean background v a l u e  t o  be  

abou t  54 ppm t a k e n  a t  t h e  50% l e v e l .  The sub-anomalous 

t h r e s h h o l d  v a l u e  ( a t e r m  u sed  by t h e  w r i t e r  Lo d e n o t e  t h e  

minimum v a l u e  t h a t  i s  n o t  c o n s i d e r e d  anomalous b u t  s t i l l  

i m p o r t a n t  as a n  i n d i c a t o r  o f  m i n e r a l i z a t i o n )  i s  t a k e n  a t  

one s t a n d a r d  d e v i a t i o n  from t h e  mean background v a l u e  which 

i s  a t  t h e  1 6 %  l e v e l  and i s  i n  t h i s  c a s e  77 ppm. The 
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anomalous t h r e s h o l d  v a l u e  i s  two s t a n d a r d  d e v i a t i o n s  away 

a t  t h e  2 1 / 2 %  l e v e l  and i s  on t h i s  p r o p e r t y  1 1 0  ppm. 

The s t a t i s t i c a l  p a r a m e t e r s  for s i l v e r  a r e :  

Mean background v a l u e .  ................ 0 .65  ppm 

Sub-anomalous t h r e s h o l d  v a l u e  0 .92  ppm 

Anomalous t h r e s h o l d  v a l u e  1 . 3 0  ppm 

......... 
............. 

The copper  v a l u e s  were p l o t t e d  on shee t  2 and con toured  

a t  a n  i n t e r v a l  of one s t a n d a r d  d e v i a t i o n  s t a r t i n g  a t  t h e  

sub-anomalous c o n t o u r  ( 7 7  ppm). T h i s  c o n t o u r  was dashed i n  

and  t h e  anomalous c o n t o u r s  ( 1 1 0 ,  1 6 0 ,  2 2 5 ,  320, 460, 660, 

9 4 0  ppm) were drawn i n  s o l i d .  I n  a d d i t i o n ,  t h e  anomalous 

c o n t o u r  of 1 1 0  ppm w a s  drawn i n  on sheet  4 ,  t h e  c o m p i l a t i o n  

map. 

The s i l v e r  v a l u e s  were p l o t t e d  on S h e e t  3 and a l s o  c o n t o u r e d  

a t  a n  i n t e r v a l  of one s t a n d a r d  d e v i a t i o n  s t a r t i n g  a t  t h e  

sub-anomalous c o n t o u r  ( 0 . 9  ppm). T h i s  c o n t o u r  was dashed i n  

as w e l l  and t h e  anomalous c o n t o u r s  of 1 . 3 ,  1 . 9 ,  2 . 7 ,  3.8 and 

5 . 2  ppm were drawn i n  s o l i d .  The s i l v e r  sub-ancJ!nalous c o n t o u r  

was drawn i n  on shee t  4 .  

Geotronics Surveys Ltd. 
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TREATMENT OF DATA OF PREVIOUS SURVEYS 

The d a t a  f rom magne t i c  and  induced  p o l a r i z a t i o n  s u r v e y s  

c a r r i e d  o u t  i n  1968 f o r  Ashland  O i l  have been  s t a t i s t i c a l l y  

a n a l y z e d  s imilar  t o  t h e  s o i l  geochemis t ry  d a t a  as 

d e s c r i b e d  above .  The o n l y  d i f f e r e n c e  i s  t h a t  t h e  magne t i c  

and t h e  f r e q u e n c y  e f f e c t  d a t a  were a n a l y z e d  u s i n g  a r i t h m e t i c  

p r o b a b i l i t y  p a p e r .  The r e s i s t i v i t y  data  was a n a l y z e d  w i t h  

l o g a r i t h m i c  p r o b a b i l i t y  p a p e r .  

1. Magne t i c s :  

Class i n t e r v a l  -500 gammas 

S t a n d a r d  d e v i a t i o n  i n t e r v a l - 5 0 0  gammas 

Mean background v a l u e  - 1 0 0 0  gammas 

Sub-anomalous low t h r e s h -  
h o l d  v a l u e  - 500 gammas 

Anomalous low t h r e s h o l d  
v a l u e  - 0 gammas 

Sub-anomalous h igh  th re sh -  
h o l d  v a l u e  - 1500 gammas 

Anomalous h i g h  t h r e s h o l d  
v a l u e  - 2000 gammas 

The g r a p h  c l e a r l y  showed a t  l ea s t  two p o p u l a t i o n s  - v a l u e s  

below 1500 gammas p r o b a b l y  produced  by t h e  N i c o l a  Group 

r o c k s ,  and v a l u e s  above 1500 gammas p r o b a b l y  produced  by 

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

f u r t h e r  be  d i v i d e d  i n t o  two p o p u l a t i o n s  - 1 5 0 0  t o  3000 gammas, 

and above 3000  gammas. The above  3000 gamma p o p u l a t i o n  may 

s imply  b e  a more magne t i c  p h a s e  o f  t h e  d i o r i t e .  , 
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The s t a t i s t i c a l  p a r a m e t e r s  as g i v e n  above were t a k e n  from 

t h e  Nico la  Group ' l e g '  of t h e  g raph .  The d a t a  was p l o t t e d  

on a p r o p e r t y  p l a n  map (1'' = 400 f e e t )  and c o n t o u r s  were 

drawn a t  a one  s t a n d a r d  d e v i a t i o n  i n t e r v a l  of  500 gammas. 

The magnet ic  anomalous lows and h i g h s  are shown on 

t h e  c o m p i l a t i o n  map, sheet  4 ,  as d e l i n e a t e d  b y  t h e  500- and 

1 5 0 0  gamma c o n t o u n s ,  r e s p e c t i v e l y .  

2 .  Frequency E f f e c t  (IP) 

Class i n t e r v a l  0 . 5 %  

S t a n d a r d  d e v i a t i o n  i n t e r v a l  1 . 0 %  

Mean background v a l u e  2 .8% 

Sub-anomalous t h r e s h o l d  v a l u e  3.8% 

Anomalous t h r e s h o l d  v a l u e  4 .8% 

The anomal ies  as d e l i n e a t e d  by t h e  sub-anomalous c o n t o u r  

are  shown on shee t  4 .  

3. R e s i s t i v i t y  

Logar i thmic  i n t e r v a l  0.1 

Logar i thmic  s t a n d a r d  d e v i a t i o n  
i n t e r v a l  4 .5  

Mean background v a l u e  180 ohm-feet 

Sub-anomalous low t h r e s h o l d  
v a l u e  35 ohm-feet 

Anomalous low t h r e s h o l d  v a l u e  1 0  ohm-feet 

Sub anomalous h i g h  t h r e s h o l d  
v a l u e  830 ohm-feet 

L Geotronics Surveys Ltd. 
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The resistivity anomalous low as delineated by the sub- 

anomalous contour are drawn on sheet 4 as well. There are 

no sub-anomalous h$gh contours. Therefore, a contour 

of 400 ohm-feet, 1/2 standard deviation interval above the 

mean background level, was drawn on sheet 4. 

DISCUSSION OF RESULTS 

The writer will first briefly review the magnetic, induced 

polarization (frequency effect) and resistivity results 

before discussing the results of the VLF-EM and soil geo- 

chemistry surveys. 

In correlating the magnetic survey with the geological 

maps of Preto, et al, and Bohn, it is clearly seen that the 

magnetic high occurring over the eastern half of the Snow- 

flake Claim is reflecting the diorite, Within it is a low 

stretching from L-1s  t o G 5 ~  that may well be a reflection 

of the syenite-monzonite. A dyke-like magnetic high on lines 

3s to 5s at about 4W correlates directly with a dyke of 

dioritic composition. 

As mentioned above, those areas with values below 1500  

gammas probably are reflecting Nicola Group rocks. The 

magnetic lows are probably reflecting non-magnetic members 

of this group such as sedimentary rocks, tuffs, and other 

related rocks. 

I Geotronics Surveys Ltd. 



The main I P  anomaly o c c u r s  i n  t h e  n o r t h e a s t e r n  p a r t  of  t h e  

p r o p e r t y .  I t  e x t e n d s  n o r t h e a s t  f rom L-5N to-7N and from t h e n c e  

n o r t h  t o  o f f  t h e  p r o p e r t y .  It i s  t h e  o n l y  anomaly w i t h  a 

s i g n i f i c a n t  a r e a  of  anomalous v a l u e s  (as opposed t o  sub- 

anomalous v a l u e s ) .  The c a u s i t i v e  s o u r c e  i s  l i k e l y  p y r i t e  

as i t  i s  unde r s tood  t h a t  much p y r i t e  o c c u r s  i n  t h i s  area.  

A major anomaly o c c u r s  1500 t o  2000 f e e t  o f f  o f  t h e  e a s t e r n  

boundary of t h e  Snowflake c l a i m s .  It i s  unknown what t h e  

c a u s i t i v e  s o u r c e  i s  as l i t t l e  i s  known i n  t h a t  area.  T h i s  

anomaly w i t h  a small one t o  t h e  s o u t h ,  a s m a l l  one c e n t e r e d  

on ( L - l N ,  10E) and t h e  ma jo r  anomaly d i s c u s s e d  i n  t h e  

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

h a l o .  T h e r e f o r e ,  a m i n e r a l  body o f  economic i n t e r e s t  may 

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

Another  I P  anomaly of  i n t e r e s t  o c c u r s  j u s t  s o u t h  of t h e  

n o r t h e a s t - t r e n d i n g  meadow. N a t i v e  coppe r  and c h a l c o c i t e  i s  

found i n  t h i s  area and i s ,  t h e r e f o r e ,  l i k e l y  t h e  c a u s i t i v e  

s o u r c e .  

The r e s i - s t i v i t y  r e s u l t s  a r e  g e n e r a l l - y  i n c o n c l t i s i v e ,  e x c e p t  

as no ted  below.  
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A m a j o r  r e s i s t i v i t y  sub-anomalous low i s  found t o  t h e  s o u t h -  

east  and  a round  t h e  l a k e - t y p e  swamp. The low i s  t h e r e f o r e  

l i k e l y  a r e f l e c t i o n  o f  t h e  swamp. There  i s  minor  

c o r r e l a t i o n  between t h e  r e s i s t i v i t y  h i g h s  o f f  o f  t h e  e a s t  

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

A s  can  be s e e n  on S h e e t  No. 1, a number o f  VLF-EM c o n d u c t i v e  

zones  as r e p r e s e n t e d  by t h e  anomaly c o n t o u r s  o c c u r  on t h e  

Snowflake p r o p e r t y .  P r o b a b l y  t h e  main c a u s i t i v e  s o u r c e  are  

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

The main t r e n d  o f  t h e  a n o m a l i e s  i s  n o r t h e r l y  which i s  

c e r t a i n l y  t h e  main s t r u c t u r a l  t r e n d  i n  t h e  area. However, a 

f e w  o f  t h e  a n o m a l i e s  a l s o  s t r i k e  n o r t h e a s t e r l y  and  one  

s t r i k e s  n o r t h w e s t e r l y .  F o r  ease o f  i d e n t i f i c a t i o n  t h e  

a n o m a l i e s  are l a b e l l e d  by s m a l l  l e t t e r s .  

Anomaly ' a '  i s  t h e  main anomaly w i t h i n  t h e  s u r v e y  area 

s i n c e  i t  has t h e  g r e a t e s t  i n t e n s i t y  and l e n g t h .  The 

i n t e n s i t y  r e a c h e s  31% and  t h e  l e n g t h  i s  a t  l e a s t  3700 f ee t  

b e i n g  open on t h e  s o u t h  end .  The n o r t h  end  i s  t r u n c a t e d  by a 

n o r t h e a s t - s t r i k i n g  anomaly.  Anomaly ' a '  c o r r e l a t e s  r o u g h l y  

w i t h  t h e  3000-gamma m a g n e t i c  c o n t o u r  on t h e  w e s t  s i de  o f  t h e  

main magne t i c  anomaly. C o n s i d e r i n g  t h e  m a g n e t i c  anomaly l i k e l y  

r e f l e c t s  t h e  d i o r i t e  a n d  t h a t  t h e  d i o r i t e  i s  b r e c c i a t e d .  
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a l o n g  t h e  w e s t e r n  marg in ,  i t  i s  q u i t e  p r o b a b l e  t h a t  t h e  

c a u s i t i v e  s o u r c e  of  t h e  VLF-EM anomaly i s  t h i s  b r e c c i a t e d  

zone. 

Anomaly ' b '  o c c u r s  a l o n g  t h e  n o r t h e a s t - t r e n d i n g  meadow i n  

t h e  sou thwes t  p a r t  o f  t h e  Snowflake C l a i m .  The a c t u a l  s t r i k e  

i s  ~ 6 0 ~ .  The anomaly i s  f a i r l y  s t r o n g  r e a c h i n g  a n  i n t e n s i t y  

of 25'. I t s  l e n g t h  i s  2200 f e e t  and open t o  t h e  s o u t h w e s t  

p o s s i b l y  e n d i n g  a t  t h e  meadow edge. The meadow i s  p r o b a b l y  

a t o p o g r a p h i c  e x p r e s s i o n  of  a f a u l t  and t h e  VLF-EM anomaly 

seems t o  v e r i f y  t h i s .  

Anomaly ' c '  i s  a n o r t h - s t r i k i n g  anomaly t ha t  j o i n s  anomaly 

' b '  a t  i t s  n o r t h e a s t  e n d .  It r e a c h e s  an  i n t e n s i t y  o f  2 4 O ,  

i s  a t  l eas t  1800  f e e t  l o n g ,  and i s  open t o  t h e  s o u t h .  I t s  

c a u s i t i v e  s o u r c e  i s  l i k e l y  a f a u l t  as w e l l .  V e r i  f'ying 

t h i s  i s  diamond d r i l l  h o l e  B J - 1  which a p p a r e n t l y  e n c o u n t e r e d  

a f a u l t  and s u l p h i d e s  on t h e  west s i d e .  C o n s i d e r i n g  t h a t  

s u l p h i d e s  were e n c o u n t e r e d ,  though i t  i s  unknown how 

mass ive  t h e y  were, s u l p h i d e s  may a l s o  be  t h e  c a i i s i t i v e  s o u r c e  

o f  b o t h  anomal i e s  ' b '  and ' c ' .  

Anomaly I d 1  has a l e n g t h  o f  a b o u t  1600  f e e t ,  st ; , ikes  n o r t h e r l y ,  

and r e a c h e s  a f a i r l y  good i n t e n s i t y  of  24'. 

anomaly c o r r e l a t e s  d i r e c t l y  w i t h  a r i d g e ,  i t  may be  a 

t e r r a i n - i n d u c e d  anomaly. The w r i t e r  f e e l s ,  however ,  t h a t  t h e  

i n t e n s i t y  i s  t o o  h igh  t o  be i caused  s o l e l y  by t e r o a i n .  

C o n s i d e r i n g  t h e  
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Anomaly s t r i k e s  i n  a N35E d i r e c t i o n ,  has an  i n t e n s i t y  

o f  18O, and has a l e n g t h  o f  2500 f e e t .  A s  ment ioned above,  

i t  t r u n c a t e s  anomaly !a r  and i s  i t s e l f  t r u n c a t e d  by 

anomaly I d ' .  There i s  a s t r o n g  p o s s i b i l i t y ,  t h e r e f o r e ,  t h a t  

i t  i s  r e f l e c t i n g  a f a u l t .  

Anomaly I f 1  i s  a l o n g  t h e  same l i n e a t i o n  as anomaly ? e ? .  

I n  f a c t ,  anomaly ' g l  can  be  p r o j e c t e d  no r thwards  t o  j o i n  

and ? f ? .  T h i s  s u g g e s t s ,  t h e r e f o r e ,  t h a t  I g l  was f a u l t e d  

southwards  by two n o r t h - s t r i k i n g  f a u l t s .  

Anomaly ' i f  i s  t h e  on ly  n o r t h w e s t - s t r i k i n g  anomaly. 

One of  t h e  most i n t e r e s t i n g  f a c e t s  o f  t h e  s o i l  geochemis t ry  

r e s u l t s  i s  t h e  good c o r r e l a t i o n  w i t h  t h e  VLF-EM a n o - n a l i e s .  

T h i s  s u g g e s t s  t h a t  t h e  m i n e r a l i z a t i o n  on t h e  pr8c)perty i s  

s t r u c t u r a l l y  r e l a t e d .  It a l s o  s u g g e s t s  t ha t  p o s s i b l y  t h e  

m i n e r a l i z a t i o n  o c c u r s  i n  nar row zones .  

Where a s o i l  geochemis t ry  anomaly c o r r e l a t e s  w i t c h  a VLF-EM 

anomaly, i t  has been l a b e l l e d  w i t h  t h e  same le'L.:.er. The 

coppe r  geochemis t ry  r e s u l t s  of s h e e t  2 are  dom'iliated by one 

l a r g e  anomaly. However, t h e r e  a re  anomal i e s  w i t h i n  t h e  

l a r g e r  anomaly, and t h e s e  anomal i e s  have a l s o  lleen labe l led ,  

as wel1,where t h e y  c o r r e l a t e  w i t h  VLF-EM anomalous zones .  
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On s h e e t  2 ,  t h e  main dominant anomaly has a l e n g t h  of  up 

t o  4700 f ee t  and i s  o f  unknown wid th  s i n c e  i t  i s  open t o  

t h e  e a s t  and t o  t h e  w e s t .  The i n t e n s i t y  o f  t h e  zone i s  

q u i t e  h i g h  r e a c h i n g  a l m o s t  1 0 0 0  ppm. A t  f i r s t  g l a n c e ,  i t  

would appea r  t h a t  t h e  anomaly i s  from one l a r g e  c o n t i n u o u s  

s o u r c e  of  copper  m i n e r a l i z a t i o n ,  such  as d i s s e m i n a t e d  n a t i v e  

coppe r .  T h i s  i s  c o n s i d e r e d  p o s s i b l e  b u t  t h e  wr i t e r  f e e l s  

t h a t  t h e  anomaly i s  caused  by s e v e r a l  d i f f e r e n t  s o u r c e s .  

T h i s  i s  s u p p o r t e d  by t h e  e x i s t e n c e  and shape  of t h e  anomalous 

h i g h s  w i t h i n  t h e  l a r g e r  anomaly and by t h e  c o r r e l a t i o n  o f  

t h e s e  h i g h s  w i t h  d i f f e r e n t  VLF-EM anomal i e s .  

Almost t h e  whole area of  t h i s  l a r g e  copper  anomaly, e x c e p t  

f o r  t h e  p a r t  l a b e l l e d  ' c '  c o r r e l a t e s  w i t h  t h e  ma-gnetic 

h i g h  and t h e r e f o r e  t h e  h o s t  r o c k  o f  t h e  c a u s i t i - v e  s o u r c e ( s )  

i s  t h e  d i o r i t e .  The h o s t  r o c k  f o r  ' c '  a p p e a r s  t o  b e  

N i c o l a  v o l c a n i c s .  

Anomaly ' a t  c o r r e l a t e s  w i t h  VLF-EM anomaly ! a f  and t h e r e f o r e  

s u g g e s t s  t h e  coppe r  m i n e r a l i z a t i o n  i s  s t r u c t u r ; j l l y  r e l a t e d  

t o  t h e  b r e c c i a  zone .  Anomaly ' a r  i s  about  3500 f e e t  l o n g .  

Copper m i n e r a l i z a t i o q  o f  c h a l c o p y r i t e  and m a l a c h i t e  c o r r e l a t e s  

w i t h  ' a '  n e a r  L-2s .  

Copper anomaly ' c '  c o r r e l a t e s  w i t h  VLF-EM anol:,aly ' c t  and 

i s  a b o u t  1 6 0 0  f ee t  l o n g .  The p r o x i m i t y  of ' c '  t o  t h e  c o n t a c t  
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between t h e  N i c o l a  v o l c a n i c s  and t h e  d i o r i t e  s u g g e s t s  t h e  

copper  m i n e r a l i z a t i o n  i s  s t r u c t u r a l l y  r e l a t e d  t o  t h e  c o n t a c t  

zone. 

That  p a r t  l a b e l l e d  ' e '  s i n c e  i t  c o r r e l a t e s  w i t h  VLF-EM 

anomaly ' e '  s u g g e s t s  t h e  zone may c o n t i n u e  t o  t h e  sou thwes t  

where no s o i l  sampl ing  has been  done.  The n o r t h e a s t  end 

o f  ' e '  c o r r e l a t e s  w i t h  known c o p p e r  m i n e r a l i z a t i o n  o f n a t i v e  Cu 

m a l a c h i t e  and minor  c h a l c o p y r i t e .  

A copper  anomaly of  1600  f e e t  l e n g t h  o c c u r s  on l i n e s  1s t o  

2 N  a t  abou t  8E. It d o e s n ' t  c o r r e l a t e  w i t h  a VLF-EM anomaly 

b u t  d o e s  c o r r e l a t e  w i t h  a small I P  anomaly ( shee t  4 ) .  

Copper anomaly ' f '  o f  1 6 0 0  f e e t  l e n g t h  c o r r e l a t e s  i n  par t  

w i t h  VLF-EM anomaly ' f '  as  w e l l  as b e i n g  found w i t h i n  t h e  

ma jo r  I P  anomaly. The t r e n d  a l o n g  t h e  c r e e k  s u g g e s t s  t h a t  

i t  c o u l d  b e  a d r a i n a g e  anomaly.  Or, i t  may o n l y  be t ha t  t h e  

anomaly i s  f a u l t - r e l a t e d  and  t h a t  t h e  c r e e k  i s  a t o p o g r a p h i c  

e x p r e s s i o n  of  a f a u l t .  

Anomaly ' j '  c o r r e l a t e s  w i t h  a VLF-EM anomaly, as w e l l  as a n  

I P  anomaly,  and as w e l l  w i t h  coppe r  m i n e r a l i z a t i o n .  The 

h o s t  r o c k  here ,  l i k e  ' c '  a n d  u n l i k e  a l l  t h e  o t h e r  a n o m a l i e s ,  

i s  N i c o l a  v o l c a n i c s .  
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The two anomal i e s  i n  t h e  area ' j '  each  c o r r e l a t e  w i t h  

a VLF-EM anomaly and  a r e  open t o  t h e  s o u t h .  

Anomaly ' k '  i s  o n l y  a 2-value 1 - l i n e  anomaly, b u t  has an  

i n t e n s i t y  of  2 3 5  ppm and i s  open t o  t h e  s o u t h  and n o r t h .  

G e n e r a l l y ,  t h e  c o r r e l a t i o n  between t h e  copper  and s i l v e r  

anomal ies  i s  n o t  t h a t  good. There  i s  some c o r r e l a t i o n  b u t  

n o t  a good 'one  on one '  t y p e .  That  i s ,  t h e  anomalous s i l v e r  

h i g h s  a re  n o t  found w i t h  t h e  anomalous copper  h i g h s .  F u r t h e r -  

more, t h e  numbers of  anomalous s i l v e r  v a l u e s  i s  much l e s s  

t h a n  t h e  number of  anomalous coppe r  v a l u e s .  

N o n e t h e l e s s ,  a l m o s t  a l l  t h e  s i l v e r  anomal i e s  c o r r e l a t e  w i t h  

VLF-EM a n o m a l i e s ,  and these  have been l a b e l l e d  c o r r e s p o n d i n g l y  

T h i s  s u g g e s t s  t h a t  t h e  s i l v e r  m i n e r a l i z a t i o n  i s  r e l a t ed  t o  

f a u l t ,  shear ,  and/or  b r e c c i a  zones .  

The one anomaly t h a t  d o e s n ' t  c o r r e l a t e  w i t h  any VI#F-EM 

anomaly i s  s i l v e r  anomaly ' 0 ' .  It i s  t h e  b e s t  s i l v e r  anomaly 

c o n s i d e r i n g  i t s  minimum l e n g t h  of  1800 f e e t  and its i n t e n s i t y  

of 5 . 0  ppm. Both anomaly ' 0 '  and anomaly ' h '  are found 

w i t h i n  t h e  ma jo r  I P  anomaly i n  t h i s  a r e a .  It t h e r e f o r e  

a p p e a r s  t h e  c a u s i t i v e  s o u r c e  of t h e  s i l v e r  anomal i e s  

a r e  more re la ted  t o  p y r i t i z a t i o n  t h a n  t h e  coppe r  m i n e r a l i z a t i o n .  

.. 
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I n  t h e  w r i t e r ' s  e x p e r i e n c e ,  t h e  g e n e r a l  

f o r  s i l v e r  i n  t h i s  area i s  u n u s u a l l y  h i  

24  

background v a l u e  

h . According t o  Poli,,arpochin 

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

body i s  i n  t h e  area.  

p robab ly  h o l d s  t r u e  f o r  soils as w e l l .  T h e r e f o r e ,  t h e  h i g h  

background v a l u e  f o r  s i l v e r  on t h i s  p r o p e r t y  may mean a 

s u l p h i d e  body i s  n e a r b y .  

If t h i s  h o l d s  t r u e  f o r  s i l t s ,  i t  

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

G e o p h y s i c i s t  

J a n u a r y  26 ,  1977 
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