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SUMMARY 

During t h e  l a s t  h a l f  of  May, 1 9 7 8 ,  a combined magnet ic  and 

VLF-EM su rvey  w a s  c a r r i e d  o u t  on t h e  AK C l a i m .  The l e g a l  
p o s t  of  t h e  AK C l a i m  i s  l o c a t e d  2 . 7  kms. S40E of Aspen Grove 

and about  0 . 7  km due w e s t  of Alleyne Lake. A c c e s s  t o  much of 
t h e  p r o p e r t y  i s  e a s i l y  ga ined  by a two-wheel d r i v e  v e h i c l e .  
The t e r r a i n  c o n s i s t s  of mainly moderate s l o p e s  f o r e s t e d  w i t h  
moderately dense  c o n i f e r o u s  trees. The purpose of t h e  surveys  

w a s  t o  e x t e n d  t h e  known zones of copper  m i n e r a l i z a t i o n  
through mapping t h e  s t r u c t u r e  and rock-types.  

Previous  work on  t h e  p rope r ty  c o n s i s t s  o f  s e v e r a l  t r e n c h e s  
and s h a f t s  dug o u t  s o m e  y e a r s  ago as w e l l  as s o i l  geochemistry 
and I P  su rveys .  

The p r o p e r t y  i s  mainly u n d e r l a i n  by Upper Tr iass ic  Nicola 

Group v o l c a n i c s .  The rock t y p e s  are g rey  f e l d s p a r  porphyry,  

massive g r e e n  a n d e s i t e  , amygdaloidal and massive r e d  a n d e s i t e ,  
and l a h a r  d e p o s i t s  w i th  a d i v i s i o n  i n t o  a r e d  sequence and 
a d i v i s i o n  i n t o  a g reen  sequence. F a u l t i n g  on t h e  p r o p e r t y  i s  
predominant ly  no r th - sou th ,  and n o r t h e a s t .  M i n e r a l i z a t i o n  
occur s  as c h a l c o p y r i t e ,  c h a l c o c i t e ,  ma lach i t e  and b o r n i t e  
w i t h i n  f r a c t u r e  o r  s h e a r  zones w i t h i n  t h e  green  and r e d  

vo lcan ic s .  

The VLF.-EM and magnet ic  r ead ings  w e r e  t a k e n  e v e r y  30 m e t e r s  on 

1 2 0 - m e t e r  s e p a r a t e d  east-west l i n e s .  The VLF-EM r e a d i n g s  w e r e  

then F r a s e r - f i l t e r e d ,  p l o t t e d  and contoured  and t h e  magnet ic  
r e a d i n g s ,  d i u r n a l l y  c o r r e c t e d ,  s t a t i s t i c a l l y  ana lyzed ,  p l o t t e d  
and contoured .  

- GEOTRONICS SURVEYS LTD. 
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CONCLUSIONS 

1. 

2. 

3. 

4 .  

5. 

6 .  

7. 

The VLF-EM anomalies  have r e f l e c t e d  mainly f a u l t s  and 
p o s s i b l y  s o m e  l i t h o l o g i c  c o n t a c t s .  This  i s  suppor t ed  by 

e x c e l l e n t  c o r r e l a t i o n  wi th  f a u l t s  as mapped by Sookochoff. 

Some of t h e  m o s t  i n t e r e s t i n g  p a r t s  of t h e  VLF-EM anomalies 

are t h o s e  t h a t  appear  t o  i n d i c a t e  c r o s s - s t r u c t u r e  s i n c e  

t h e s e  would be prime areas t o  look f o r  s u l p h i d e  m i n e r a l i z a t i o n .  
Anomalies b ,  d ,  and. k and p o s s i b l y  g and h are i n d i c a t i v e  of 
c r o s s - s t r u c t u r e .  

Anomaly f i s  cons ide red  t o  be of prime importance because of 

i t s  appear ing  t o  c o r r e l a t e  w i th  a s t r o n g  molybdenum anomaly 

from a s o i l  su rvey  done i n  1 9 7 2 .  

Anomaly k i s  a l so  of major i n t e r e s t  because of i t s  appea r ing  

t o  r e f l e c t  several conductors  i n  d i f f e r e n t  d i r e c t i o n s ,  i t s  
c o r r e l a t i o n  w i t h  copper  m i n e r a l i z a t i o n ,  and i t s  c o r r e l a t i o n  
wi th  a magnet ic  h igh  t ha t  i s  probably r e f l e c t i n g  an i n s t r u s i v e  
d i o r i  t e  . 

The magnet ic  f i e l d  over t h e  p r o p e r t y  c o n s i s t s  of a series of  

high f requency  h i g h s  and l o w s ,  t h a t  i n c r e a s e  i n  f requency  
towards t h e  ea s t .  

There i s  poor  d i rec t  c o r r e l a t i o n  wi th  t h e  l i t h o l o g y  and 
g e o l o g i c a l  s t r u c t u r e  mapped t o  d a t e  on t h e  p r o p e r t y  as w e l l  as 
t h e  VLF-EM r e s u l t s .  However, t h i s  could  change as more becomes 
known about  t h e  p r o p e r t y .  However, t h e  magnet ic  h i g h s  and 
a d j a c e n t  l o w s  are probably  r e l a t e d  t o  t h e  s t r u c t u r e s  as i s  
evidenced by t h e  long, l i n e a l  h i g h  between E M  anomalies  g and 
h ,  and by E M  anomaly j appearing t o  be r e l a t e d  t o  t h e  magnetic 
h igh  a t  t h e  e a s t e r n  boundary. 

The magnetic h i g h  a t  the e a s t e r n  boundary and t h e  n o r t h e a s t e r n  
c o r n e r  i s  probably  r e f l e c t i n g  i n s t r u s i v e  d i o r i t e s  o v e r l a i n  by 
NiCXd a vO’ GEOTRONICS SURVEYS LTD 
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RECOMMENDATIONS 

1. 

2. 

3 .  

A s o i l  geochemistry survey  shou ld  be  c a r r i e d  o u t  ove r  t h e  

whole p r o p e r t y  us ing  t h e  s a m e  g r i d .  The samples should  be 

t e s t e d  f o r  molybdenum and copper .  The s o i l  survey done 

i n  1 9 7 2  canno t  be used on t h i s  p r o p e r t y  s i n c e  it covers  only 

t h e  wes tern  p a r t  and s i n c e  it cannot  be c o r r e l a t e d  very 

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

The p r o p e r t y  should  be g e o l o g i c a l l y  mapped i n  more d e t a i l  

s i n c e  Sookochoff,  because of p a r t i a l  snow cover ,  w a s  on ly  

a b l e  t o  map t h e  p r o p e r t y  i n  a cu r so ry  f a sh ion .  

F u r t h e r  work t h a t  may be recommended i s  an induced 

p o l a r i z a t i o n  survey  and a dianond d r i l l i n g  program b u t  

t h e s e  are c o n t i n g e n t  upon t h e  r e s u l t s  of t h e  s o i l  geochemistry 

survey and t h e  g e o l o g i c a l  mapping. 

GEOTRONICS SURVEYS LTD. 



GEOPHYSICAL REPORT 

ON 

VLF-EM AND MAGNETIC SURVEYS 

AK CLAIM 

FAIRWEATHER HILLS, NICOLA M . D . ,  B.C.  

INTRODUCTION AND GENERAL RENARKS 

Th i s  r e p o r t  d i s c u s s e s  t h e  survey  p rocedure ,  compi l a t ion  of  
d a t a ,  and t h e  i n t e r p r e t a t i o n  of a ve ry  l o w  f requency e l e c t r o -  
magnetic (VLF-EM) survey  and a v e r t i c a l  component magnetic 
survey  c a r r i e d  o u t  on t h e  AK C l a i m  d u r i n g  t h e  l a s t  p a r t  o f  
J u l y ,  1 9 7 8 .  

The survey  w a s  done under t h e  s u p e r v i s i o n  of  t h e  w r i t e r  and 
under t h e  f i e l d  s u p e r v i s i o n  of  R.R. F a s s l e r  w i t h  t h e  a i d  of 
a h e l p e r .  A t o t a l  of  2 4 . 6  l i n e  kms. o f  survey  w e r e  done. 

The pr imary purpose of  t h e  VLF-EM survey  w a s  t o  ex tend  t h e  
known zones of copper  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 .  
A secondary o b j e c t  of t h e  VLF-EM survey  w a s  t o  d e l i n e a t e  f a u l t s  
and/or shear zones. The purpose of t h e  magnet ic  survey  w a s  t o  
map s t r u c t u r e  as w e l l  as l i t h o l o g y .  

- GEOTRONICS SURVEYS LTD. 
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PROPERTY AND O W E  R S H I P  

The AK Claim c o n s i s t s  of one c l a i m  of 1 2  u n i t s  as shown on 
F igure  2 and as d e s c r i b e d  below: 

C l a i m  Name N o .  U n i t s  Record N o .  Tag N o .  Expiry Date 

AK 12 380 (2) 37138 February 6 ,  1 9 7 9  

The p r o p e r t y  i s  owned by C a l  Dynamics Energy Corp. of Vancouver, 

B r i t i s h  Columbia. 

LOCATION AND ACCESS 

The l e g a l  p o s t  of t h e  AK Claim i s  found about  0.65 km. due 

w e s t  of t h e  Al leyne  Lake and about  2 . 7  kms S40E of Aspen Grove. 

0 The geograph ica l  c o o r d i n a t e s  are 49 56" l a t i t u d e ,  and 120°  

35 W l o n g i t u d e  . 

A c c e s s  t o  t h e  p r o p e r t y  i s  q u i t e  good and can be ga ined  by a 

passenger  car p r o v i d i n g  t h e  road i s  dry  (See F igu re  2 ) .  One 

t rave ls  a long  Highway 5 f o r  30 kms. sou th  of M e r r i t t  o r  5 kms. 

sou th  of Aspen Grove and then  t u r n s  eas t  on a wel l -used g r a v e l  

road.  About 2 kms. on t h i s  road i s  a second tu rn -o f f  t o  t h e  
n o r t h e a s t  o n t o  a d i r t  road.  The sou the rn  boundary of t h e  AK C l a i m  

i s  about  2.5 kms. a long  t h e  d i r t  road. 

PHYSIOGRAPHY 

The AK C l a i m  l i es  i n  t h e  sou the rn  p a r t  of t h e  phys iog raph ic  

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 r r a i n  i s  g e n e r a l l y  t h a t  of f l a t  

o r  r o l l i n g  h i l l s  o v e r  m o s t  of  t h e  p r o p e r t y .  The g e n e r a l  t r e n d  

of t h e  topography runs  nor th-south .  E l e v a t i o n s  v a r y  from 1,O 30 

meters a.s.1. a long  t h e  e a s t e r n  boundary t o  1,280 meters a.s.1. 
i n  t h e  no r thwes t  c o r n e r  t o  g ive  a r e l i e f  of on ly  250 meters. 

.- GEOTRONICS SURVEYS LTD. 
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The main w a t e r  sou rce  would be Alleyne Lake o r  one of t h e  

smaller l a k e s  which s i t  0 .65  kms. o f f  of t h e  e a s t e r n  boundary 

o f  t h e  claim.  There are a few c r e e k s  which d r a i n  s o u t h e r l y  

and one e a s t e r l y  through t h e  p r o p e r t y .  

Vegetat ion on t h e  p r o p e r t y  varies from a l i g h t l y  dense forest  
on t h e  wes tern  h a l f  t o  a moderately dense fo re s t  on t h e  

e a s t e r n  h a l f .  I t  c o n s i s t s  of p i n e ,  f i r  and sp ruce .  

HISTORY O F  PREVIOUS WORK 
There i s  ev idence  o f  much p h y s i c a l  work having  been done on 

t h e  p r o p e r t y ,  b u t  t h e  w r i t e r  i s  unsure of  t h e  d a t e s .  The 

t r e n c h e s  and several s h a f t s ,  however, probably p r e d a t e  1 9 4 0 .  

S o i l  geochemistry and induced p o l a r i z a t i o n  surveys  have been 

done i n  t h e  area as w e l l ,  p a r t s  of which cover  t h e  AK Claim. 

GEOLOGY 

The fo l lowing  i s  based  upon t h e  geology mapping and subsequent  

r e p o r t  done by L .  Sookochoff i n  t h e  beginning  of December, 1 9 7 8 .  

The AK C l a i m  i s  u n d e r l a i n  by a sequence of Upper T r i a s s i c  

Nicola rocks .  Preto,  e t  a l ,  h a s  d i v i d e d  t h e  Nicola Group i n t o  

t h r e e  b a s i c  b e l t s ;  t h e  Western B e l t ,  t h e  C e n t r a l  B e l t ,  and t h e  
Eas t e rn  B e l t .  The AK C l a i m  i s  found w i t h i n  t h e  C e n t r a l  B e l t  

which c o n t a i n s  t h e  m a j o r i t y  of t h e  mine ra l  occur rences  i n  t h e  

Aspen Grove area. 

The rock-types found on t h e  p r o p e r t y  are r e d  and green  f e l d s p a r  

porphyry v o l c a n i c s ,  bo th  u n i t s  c o n t a i n i n g  c las t s  up t o  25  c m .  
i n  d iameter ;  amygdaloidal and massive r e d  a n d e s i t e ;  massive 
green a n d e s i t e ;  and g r e y  f e l d s p a r  porphyry.  

The major f a u l t s  on t h e  p r o p e r t y  s t r i k e  mainly nor th-south  

and are a s s o c i a t e d  wi th  s p l a y  f a u l t s .  Shear  f r a c t u r e  zones 

occur  throughout  t h e  p r o p e r t y  b u t  predominate a long  t h e  c e n t r a l  

nor th-south  p o r t i o n .  

GEOTRONICS SURVEYS LTD. 
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Epidote  i s  t h e  primary a l t e r a t i o n  mine ra l  and occur s  as  
d i s semina t ions ,  v e i n l e t s ,  and predominant ly  a long  t h e  f r a c t u r e s .  

Two n o r t h l y  s t r i k i n g  e p i d o t e  zones o c c u r  w i t h i n  t h e  c e n t r a l  . 

and wes tern  p o r t i o n s  of  t h e  p r o p e r t y ,  r e s p e c t i v e l y .  

M i n e r a l i z a t i o n  occur s  as c h a l c o p y r i t e ,  c h a l c o c i t e ,  b o r n i t e ,  

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

of f r a c t u r i n g  and hematite-carbonate-epidote a s s o c i a t i o n .  I t  

i s  n o t  r e s t r i c t e d  t o  any one sequence and i s  found i n  t h e  r e d  

c l a s t i c  v o l c a n i c s ,  t h e  massive r e d  a n d e s i t e s ,  and t h e  massive 
green a n d e s i t e s .  

GOW3RPJMENT AEROMAGNETIC SURVEY 
The survey  w a s  flown f o r  t h e  F e d e r a l  and P r o v i n c i a l  governments 

by Geoter rex  Limited from October 1 9 6 9  t o  A p r i l  1 9 7 2  wi th  a 
t e r r a i . n  c l e a r a n c e  of 300 meters. 

The C a l  Dynamics p r o p e r t y  s i ts  on t h e  wes te rn  f l a n k  o f  a 
n o r t h l y - t r e n d i n g  series of aeromagnet ic  h ighs .  One of  t h e s e  

h i g h s  crosses t h e  n o r t h e a s t e r n  p a r t  of t h e  AK C l a i n :  and has  

an i n t e n s i t y  of over 58 ,500  gammas. 

I n  c o r r e l a t i n g  w i t h  t h e  g e o l o g i c a l  map of  P r e t o ,  e t  e l ,  t h e  

anomalous h i g h s  have p r e v i o u s l y  been i n t e r p r e t e d  t o  be r e f l e c t i n g  

d i o r i t i c  rocks  (an i n t r u s i v e  o r  a d i o r i t i c  phase of t h e  Nicola  

v o l c a n i c s ) .  However, on t h e  p r o p e r t y  t o  t h e  ea s t  of  Miner Lake, 
P r e t o  shows no d i o r i t i c  rocks ,  b u t  mainly green sequence v o l c a n i c s .  

Ground magnet ic  h i g h s  have been i n t e r p r e t e d  t o  be caused by 

g reen  sequence v o l c a n i c s  by t h e  w r i t e r  i n  a n o t h e r  r e p o r t  on a 
p r o p e r t y  i n  t h e  s a m e  a r e a .  The re fo re ,  t h e s e  rock-types are 
q u i t e  p o s s i b l y  t h e  cause of t h e  aeromagnet ic  h igh  on t h i s  

p r o p e r t y .  A l t e r n a t e l y ,  t h e  h igh  cou ld  be caused by d i o r i t e s ,  b u t  

a t  a sha l low depth  below t h e  rock-types mapped by Preto. 

GEOTRONICS SURVEYS LTD. 



The w r i t e r  ha s  i n t e r p r e t e d  t w o  major no r th - t r end ing  aero-  

magnetic l i n e a t i o n s  wi th  one o c c u r r i n g  through Kentucky Lake 
and t h e  other j u s t  w e s t  of  Highway N o .  5 .  A t h i r d  l i n e a t i o n ,  

s t r i k i n g  n o r t h w e s t ,  i s  found t o  run  t rough t h e  southwes tern  

c o r n e r  of t h e  AK Claim. These l i n e a t i o n s ,  e s p e c i a l l y  t h e  nor th-  
s t r i k i n g  o n e s ,  very  l i k e l y  ref lect  major f a u l t s .  They are shown 
on Figure  N o .  2 .  

VLF-EP.I SURVEY 

1. I n s t r u m e n t a t i o n  and Theory: 
A VLF-EM Receiver, Model 2 7 ,  manufactured by Sabre E l e c t r o n i c  

Ins t rumen t s  Ltd .  of Burnaby, B .C .  w a s  used for t h e  survey .  
This  i n s t r u m e n t  i s  designed t o  measure t h e  magnet ic  component 
of a ve ry  l o w  f requency (VLF) e l e c t r o m a g n e t i c  f i e l d .  The 
U. S.  Navy submarine t r a n s m i t t e r  l o c a t e d  a t  S e a t t l e ,  Washington 

and t r a n s m i t t i n g  a t  1 8 . 6  KHz. w a s  used.  

I n  a l l  e l e c t r o m a g n e t i c  p r o s p e c t i n g ,  a t r a n s m i t t e r  produces an 
a l t e r n a t i n g  magnet ic  f i e l d  (pr imary)  by a s t r o n g  a l t e r n a t i n g  
c u r r e n t  u s u a l l y  through a c o i l  of  w i r e .  I f  a conduct ive  m a s s  

such as a s u l p h i d e  body i s  w i t h i n  t h i s  magnet ic  f i e l d ,  a 

secondary a l t e r n a t i n g  c u r r e n t  i s  induced w i t h i n  it which i n  

t u r n  induces  a secondary magnetic f i e l d  t h a t  d i s t o r t s  t h e  

primary magnet ic  f i e l d .  I t  i s  t h i s  d i s t o r t i o n  t h a t  t h e  EM 

receiver measures .  The VLF-EM uses  a frequency range from 1 6  

t o  2 4  KHz. whereas  m o s t  EM ins t rumen t s  use f r e q u e n c i e s  r ang ing  
f r o m  a few hundred t o  a few thousand Hz. Because of  i t s  
r e l a t i v e l y  h i g h  frequency,  t h e  VLF-EM can p i c k  up bod ies  of a 

l o w  c o n d u c t i v i t y  and t h e r e f o r e  i s  more s u s c e p t i b l e  t o  c l a y  
beds ,  e l e c t r o l y t e - f i l l i n g  f a u l t  o r  s h e a r  zones and porous 
h o r i z o n s ,  q r a p h i t e  , carbonaceous sed iments ,  l i t h o l o g i c a l  
c o n t a c t s  as w e l l  as su lph ide  bodies  of  too l o w  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 ck  up. 

Consequently,  t h e  VLF-EM has  a d d i t i o n a l  u ses  i n  mapping 
s t r u c t u r e  and i n  p i ck ing  up s u l p h i d e  bod ies  of too l o w  a 
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conduc t iv i ty  for  conven t iona l  EM methods and too s m a l l  f o r  

induced p o l a r i z a t i o n  ( i n  p l a c e s  it 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  l o w e r  conduct ive  b o d i e s  r e s u l t s  i n  

a number of  anomal ies ,  many of them d i f f i c u l t  t o  e x p l a i n  and, t h u s ,  

YLF-EM p r e f e r a b l y  should no t  be i n t e r p r e t e d  w i t h o u t  a good 

geo log ica l  knowledge of t h e  p r o p e r t y  and/or o t h e r  geophys ica l  

and geochemical surveys .  

2 .  Survey Procedure  

The VLF-EM survey  w a s  run on a g r i d  i n  which t h e  l i n e s  run  
east-west a t  120-meter i n t e r v a l s  from a b a s e l i n e  running due 

south  from t h e  lega l  c l a i m  p o s t .  Dip ang le  r e a d i n g s  w e r e  t aken  

eve ry  30 m e t e r s  w i t h  t h e  in s t rumen t  f a c i n g  towards t h e  t r a n s -  

m i t t e r  a t  S e a t t l e .  F luo rescen t  pink f l a g g i n g  w a s  p l a c e d  a t  each  

3 0 - m e t e r  s t a t i o n  wi th  t h e  g r i d  c o o r d i n a t e s  marked the reon .  

On a l l  t h e  l i n e s ,  r ead ings  could  n o t  be t aken  i n  t h e  area 

c e n t e r e d  a t  6 3 W  because of  t h e  power l i n e .  

3 .  Compilation of Data 

The readings  w e r e  reduced by apply ing  t h e  F r a s e r  F i l t e r  and 

p l o t t e d  a t  a scale of 1 : 3 , 0 0 0 .  F i l t e r e d  d a t a ,  as shown on Shee t  

1, are p l o t t e d  between t h e  r ead ing  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  values w e r e  contoured a t  i n t e r v a l s  of  4 s t a r t i n g  a t  0 . 0 0 

The F r a s e r  F i l t e r  i s  e s s e n t i a l l y  a 4-point  d i f f e r e n c e  o p e r a t o r  

which t r ans fo rms  ze ro  c r o s s i n g s  i n t o  peaks ,  and a l o w  p a s s  smoothir 

o p e r a t o r  which reduces  t h e  i n h e r e n t  h igh  f requency  n o i s e  i n  t h e  

d a t a .  The re fo re ,  t h e  no i sy ,  non-contourable d a t a  are t ransformed 

i n t o  less n o i s y ,  con tourab le  d a t a .  Another advantage of t h i s  

f i l t e r  i s  t h a t  a conductor  t h a t  does n o t  show up as a cross -over  

on t h e  u n f i l t e r e d  d a t a  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  dat 

MAGNETIC S U R W Y  

1. I n s t r u m e n t a t i o n  and Theorv 
The magnetic su rvey  w a s  c a r r i e d  o u t  u s ing  a p o r t a b l e  v e r t i c a l  
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component , Model G - 1 1 0  f l u x g a t e  magnetometer manufactured by 

Sabre E l e c t r o n i c  Ins t ruments  Ltd .  of Burnaby, B.C.  This  i s  a 

v i s u a l - n u l l  type  in s t rumen t  u s i n g  a d i g i t a l  d i a l  readout  

w i th  a range of 1 0 0 , 0 0 0  gammas and a r ead ing  accuracy of 1 0  

gammas. The G-110  has  a tempera ture  c o - e f f i c i e n t  of 2 gammas 

p e r  degree c e n t i g r a d e .  

Only t w o  commonly o c c u r r i n g  m i n e r a l s  are s t r o n g l y  magnetic;  

magne t i t e  and p y r r h o t i t e  , Hence , magnet ic  surveys  are used 

t o  d e t e c t  t h e  presence  of t h e s e  m i n e r a l s  i n  vary ing  concen- 
t r a t i o n s .  Magnetic d a t a  are a l so  u s e f u l  a s  a reconnaissance  

too l  f o r  mapping geo log ic  l i t h o l o g y  and s t r u c t u r e  s i n c e  

d i f f e r e n t  rock t y p e s  have d i f f e r e n t  background amounts of 

magnet i te  and/or p y r r h o t i t e .  

2 .  Survey Procedure : 
The r ead ings  w e r e  t aken  on t h e  s a m e  g r i d  a s  t h a t  f o r  t h e  

VLF-EM su rvey ,  t h a t  i s ,  eve ry  30 m e t e r s  on east-west l i n e s  

1 2 0  m e t e r s  a p a r t .  

The magnet ic  d i u r n a l  change w a s  monitored i n  t h e  f i e l d  by t h e  

c l o s e d  loop  method and double checked by a series of base  

s t a t i o n s .  

3. Compilation of Data: 

The magnet ic  datawere p l o t t e d  on S h e e t  2 a t  a scale of 

1:3,000 (1 c m  = 30 meters). Fo r  ease of  p l o t t i n g  and d i s c u s s i o n ,  

5 0 , 0 0 0  gammas w a s  s u b t r a c t e d  from a l l  v a l u e s  and contours .  

The magnetic v a l u e s  w e r e  grouped i n t o  a r i t h m e t i c  i n t e r v a l s  

of 400  gammas. The cumulat ive f requency  f o r  each  i n t e r v a l  

w a s  then 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  a r t h m e t i c  cumulat ive frequency graph 

as shown on F igure  3. 
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The s t a t i s t i c a l  parameters  taken  from t h e  graph are as 
fo l lows  : 

Anomalous l o w  t h r e s h o l d  ( 9 7 % %  l eve l )  4360 gammas 

Sub-anomalous l o w  t h r e s h o l d  (84% level  4850 gammas 

Mean background (50% l eve l )  5400 gammas 

Sub-anomalous h igh  t h r e s h o l d  (16% level)  5900 gammas 
Anomalous h igh  t h r e s h o l d  ( 2 + %  l eve l )  6 4 0 0  gammas 

The sub-anomalous and anomalous levels are 1 and 2 s t a n d a r d  
d e v i a t i o n s  away from t h e  mean background l e v e l ,  r e s p e c t i v e l y .  

From t h i s ,  t h e  contour  i n t e r v a l  w a s  t hen  chosen t o  be 400 

gammas which i s  almost  t h a t  of one s t a n d a r d  d e v i a t i o n .  The 
con tour s  below t h e  mean background l eve l ,  5200 gammas and 

l o w e r ,  w e r e  dashed i n ,  and t h e  con tour s  above, 5600 gammas 
and h i g h e r ,  w e r e  drawn i n  s o l i d .  

DISCUSSION O F  RESULTS 

1. VLF-EM 

The major cause of  VLF-EM anomalies ,  as a r u l e ,  are g e o l o g i c  

s t r u c t u r e s  such as f a u l t ,  s h e a r  and breccia zones. I t  i s  
t h e r e f o r e  l o g i c a l  t o  i n t e r p r e t  VLF-EM anomalies  t o  l i k e l y  be 
caused by t h e s e  s t r u c t u r a l  zones. Of c o u r s e ,  s u l p h i d e s  may 
a l so  be a c a u s i t i v e  sou rce .  But i n  t h e  w r i t e r ' s  e x p e r i e n c e ,  

when VLF-EM anomalies c o r r e l a t e  w i th  s u l p h i d e  m i n e r a l i z a t i o n ,  
t h e  anomalies  a r e  u s u a l l y  r e f l e c t i n g  t h e  s t r u c t u r e  a s s o c i a t e d  
wi th  t h e  m i n e r a l i z a t i o n  ra ther  than  t h e  m i n e r a l i z a t i o n  i t s e l f .  

The anomalies on t h e  AK C l a i m  are ve ry  long and  l i n e a r  i n  
shape which i s  a l s o  s u g g e s t i v e  of s t r u c t u r e  be ing  t h e  c a u s i t i v e  
source .  

The major t r e n d  of  t h e  VLF-EM anomalies ,  as seen  on S h e e t  1, 

i s  p r i m a r i l y  no r th  and s e c o n d a r i l y  n o r t h e a s t .  Cons ider ing  t h e  
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VLF-EM anomalies are l i k e l y  r e f l e c t i n g  s t r u c t u r e ,  the major 

s t r i k e  of  s t r u c t u r e  on t h i s  p r o p e r t y  i s  concluded t o  be i n  bo th  
t h e s e  d i r e c t i o n s .  This  i s  i n  agreement wi th  t h e  g e o l o g i c a l  
maps produced by Preto,  e t  a l ,  and Sookochoff which show f a u l t s  

and c o n t a c t s  t r e n d i n g  n o r t h  and n o r t h e a s t e r l y  across t h e  
p rope r ty .  

There i s  c o n s i d e r a b l e  v a r i a t i o n  i n  i n t e n s i t y  from one VLF-EM 

anomaly t o  t h e  nex t .  Th i s  may n o t  on ly  be due t o  t h e  c o n d u c t i v i t y  
of a c a u s i t i v e  s o u r c e ,  b u t  a lso t h e  d i r e c t i o n  it s t r i k e s  r e l a t ive  

t o  t h e  d i r e c t i o n  t o  t h e  t r a n s m i t t e r .  I n  o t h e r  w o r d s ,  t hose  
conductors  l y i n g  closer t o  t h e  same d i r e c t i o n  as t h e  d i r e c t i o n  
t o  t h e  t r a n s m i t t e r  (S25W i n  t h i s  case) ,  can be p icked  up easier  

t h a n  those  t h a t  are l y i n g  a t  a g r e a t e r  angle .  Depending upon 
i t s  c o n d u c t i v i t y ,  a conductor  may n o t  be p icked  up a t  a l l  i f  
i t ' s  a t  too g rea t  an ang le .  F o r  example, t h e  VLF-EM survey  
h a s  shown few conductors  s t r i k i n g  n o r t h w e s t e r l y ,  a low optimum 
d i r e c t i o n  f o r  t h e  VLF-EM us ing  t h e  Sea t t le  t r a n s m i t t e r .  Y e t  

P re to  and Sookochoff show s t r u c t u r e  s t r i k i n g  i n  this d i r e c t i o n .  

For  e a s e  of  i d e n t i f i c a t i o n ,  t h e  VLF-EM anomalies have been 

l e t t e r e d  by t h e  s m a l l  l e t t e r s ,  a t o  k .  

Anomaly a occur s  i n  t h e  southwes tern  c o r n e r  of t h e  p r o p e r t y  
w i t h  t h e  s o u t h e r n  h a l f  c o r r e l a t i n g  e x c e l l e n t l y  w i t h  a major 

f a u l t  as mapped by Sookochoff.  The n o r t h e r n  h a l f  correlates  

w i t h  a n o r t h - n o r t h e a s t e r l y  t r e n d i n g  swamp t h a t  i s  l i k e l y  t h e  
s u r f a c e  e x p r e s s i o n  of  a f a u l t .  This  p a r t  of t h e  anomaly r eaches  
a very h igh  i n t e n s i t y  o f  75O ( h i g h e s t  on t h e  p r o p e r t y )  which 
i s  l i k e l y  caused by t h e  swamp i t s e l f .  

Anomaly b c o n s i s t s  of 4 segments t h a t  s t r i k e  i n  t h e  3 d i f f e r e n t  

d i r e c t i o n s  of n o r t h ,  no r thwes t  and n o r t h e a s t .  Two of t h e s e  
s e c t i o n s  c o r r e l a t e  e x c e l l e n t l y  wi th  2 major f a u l t s .  This  anomaly 

i s  i n d i c a t i v e  of  c r o s s - s t r u c t u r e  which i n  t h e  w r i t e r ' s  op in ion  
i s  more amendable t o  m i n e r a l i z a t i o n .  
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Anomaly c occur s  i n  t h e  northwestern c o r n e r  of t h e  p r o p e r t y  on 
only  one l i n e  i n  an area of no ou tc ropp ings .  Therefore  l i t t l e  c a n  
be s a i d  about  i t s  s t r i k e  o r  c o r r e l a t i o n ,  though it appears  t o  be 

s t r i k i n g  n o r t h e r l y .  

Anomaly d r u n s  from the  sou the rn  boundary t o  t h e  n o r t h e r n  boundary 
and i s  open t o  t h e  no r th  (minimum s t r i k e  l e n g t h  of  1 5 0 0  meters). 
I t  i s  a complex-looking anomaly t h a t  appea r s  t o  be caused by s e v e r a l  
d i f f e r e n t  c a u s i t i v e  sou rces .  The s t r i k e  o f  anomaly d varies from 
t h e  n o r t h  t o  nor thwes t  t o  n o r t h - n o r t h e a s t .  There i s  a p a r t i a l  
c o r r e l a t i o n  w i t h  f a u l t s  and f r a c t u r e  zones as mapped by Sookochoff. 
The w e s t  side of anomaly d a t  t h e  n o r t h e r n  end  correlates wi th  
a n o r t h - t r e n d i n g  swamp, which, l i k e  t h e  o t h e r  swamp, i s  probably 
a s u r f  ace e x p r e s s i o n  of g e o l o g i c a l  s t r u c t u r e .  

Within t h e  c e n t r a l  p a r t  of d i s  found a s h a f t  w i t h  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 .  This  segment of t h e  anomaly i s  nor th-nor thwes t  
s t r i k i n g .  J u s t  east  of the  swamp w i t h i n  a s m a l l  VLF-EM l o w  
surrounded by anomaly d i s  ano the r  s h a f t  w i t h  associated 

f r a c t u r i n g  and carbonate  s t r i n g e r s .  I 

Anomaly e , which s t r i k e s  n o r t h e r l y  t o  n o r t h - n o r t h e a s t e r l y  , 
correlates e x c e l l e n t l y  wi th  major f a u l t i n g .  I n  a d d i t i o n ,  a s h a f t  
w i th  associated copper m i n e r a l i z a t i o n  i s  found w i t h i n  t h e  southern  
p a r t ,  and one of t h e  e p i d o t e  zones f l a n k s  t h e  e a s t e r n  side of t h e  
anomaly. 

Anomaly f i s  n o r t h e a s t e r l y  s t r i k i n g ,  h a s  a minimun? l e n g t h  of  
250  meters and i s  open t o  t h e  n o r t h .  To i t s  inmedia te  eas t  
occurs  a s h a f t  t h a t  has  been sunk w i t h i n  a n  area of f r a c t u r i n g  
and e p i d o t e ,  h e m a t i t e ,  and carbonate  s t r i n g e r s .  I t  i s  w i t h i n  
t h i s  area t h a t  a n o r t h e a s t - s t r i k i n g  molybdenum anomaly occur s .  I t  

i s  25 t i m e s  background and q u i t e  l i k e l y  c o r r e l a t e s  w i t h  anomaly 
f .  
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Anomaly g runs  from t h e  sou the rn  boundary t o  t h e  n o r t h e r n  

boundary and c o r r e l a t e s  e x c e l l e n t l y  w i t h  a m a j o r  n o r t h - s t r i k i n g  

f a u l t .  There i s  evidence of s o m e  c r o s s - s t r u c t u r e  w i t h i n  t h e  

anomaly. 

Anomaly h i s  a l so  a long ,  l i n e a l  anomaly t h a t  s ta r t s  f r o m  l i n e  

2 4 N  and r u n s  t o  the northern boundary where it i s  open. There i s  

p a r t i a l  c o r r e l a t i o n  wi th  f a u l t i n g  and f r a c t u r i n g .  

Anomaly i i s  a s m a l l  n o r t h e r l y  s t r i k i n g  anomaly t h a t  r eaches  

a 60° i n t e n s i t y  where t h e  fence crosses it. The i n c r e a s e d  

i n t e n s i t y  i s  t h e r e f o r e  probably caused by t h e  fence .  

For anomaly j, t h i s  probably ho lds  t r u e  as  w e l l .  The anomaly 

has  a much-increased i n t e n s i t y  where t h e  f ence  correlates wi th  

it. The anomaly, however, correlates e x c e l l e n t l y  w i t h  a f a u l t  

which i s  probably  i t s  main c a u s i t i v e  sou rce .  The anomaly s t r i k e s  
n o r t h e r l y  and runs  from t h e  sou the rn  boundary where it i s  open 

t o  l i n e  7 2 N .  

Anomaly k i s  t h e  p r o p e r t y ' s  m o s t  complex anomaly be ing  composed 

of a t  l eas t  6 d i f f e r e n t  segments va ry ing  i n  s t r i k e  from nor thwes t  

t o  n o r t h e a s t  t o  no r th .  I t  i s  t h e r e f o r e  q u i t e  i n d i c a t i v e  of cross 
s t r u c t u r e  which i s  more amenable t o  m i n e r a l i z a t i o n .  A s h a f t  

c o n t a i n i n g  copper  m i n e r a l i z a t i o n  occur s  w i t h i n  anomaly k w i t h i n  
t h e  n o r t h e a s t e r n  co rne r .  

2 .  Masnet ic  Survev 

The magnet ic  r e l i e f  a s  i s  shown on Shee t  2 i s  q u i t e  h igh .  The 

v a l u e s  va ry  f r o m  as l o w  as 2190 gammas t o  as h igh  a s  10,590 

gammas which g i v e s  a re l ief  of 8400 gammas. 

The magnet ic  f i e l d  over t h e  p r o p e r t y  i s  h i g h l y  v a r i a b l e  c o n s i s t i n g  
o f  a ser ies  o f  h ighs  and l o w s ,  many of them thumb-print  s i z e .  The 

number o f  h i g h s  i s  much m o r e  h i g h l y  c o n c e n t r a t e d  on t h e  eas t  s i d e  

of t h e  p r o p e r t y  than  on t h e  w e s t  s i d e .  The w e s t  s i d e  of t h e  
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prope r ty  i s  q u i e t e r  w i t h  t h e r e  be ing  much less v a r i a t i o n  

between r e a d i n g s .  Th i s  i s  i n  agreement wi th  t h e  r e s u l t s  of 
t h e  government aeromagnet ic  survey  which shows t h e  magnet ic  

f i e l d  i n t e n s i t y  i n c r e a s i n g  towards t h e  eas t  where,  as mentioned 

ear l ie r ,  occur s  t h e  n o r t h e r l y - t r e n d i n g  series of h i g h s .  

Along t h e  e a s t e r n  boundary of t h e  p r o p e r t y  and,  more e x t e n s i v e l y ,  

i n  t h e  n o r t h e a s t e r n  c o r n e r  occur s  a magnetic h igh  which i s  

probably p a r t  of  t h e  n o r t h e r l y - t r e n d i n g  aeromagnet ic  h i g h s .  This  

h igh  appears  t o  be r e f l e c t i n g  a d i f f e r e n t  rock-type s i n c e  it i s  
n o t  no isy  l i k e  t h e  res t  o f  t h e  survey  area. I t  i s  i n  t h e  w r i t e r ' s  
op in ion  t h a t  t h e  series of aeromagnet ic  h ighs  i s  l i k e l y  r e f l e c t i n g  

d i o r i t i c  i n t r u s i v e s  which are f o r  t h e  most p a r t  o v e r l a i n  by 

Nicola v o l c a n i c s .  (North of t h e  p r o p e r t y ,  s o m e  of t h e s e  d i o r i t i c  
i n t r u s i v e s  o u t c r o p )  . These h i g h s  correlate wi th  n o r t h e r l y - t r e n d i n g  

major f a u l t s .  Therefore  t h e  w r i t e r  f e e l s  t h e  h igh  o c c u r r i n g  i n  

t h e  n o r t h e a s t e r n  c o r n e r  and along t h e  e a s t e r n  boundary i s  l i k e l y  

r e f l e c t i n g  a d i o r i t i c  i n t r u s i v e  o v e r l a i n  by a t h i n  cove r ing  of 

vo lcan ic s .  

There i s  l i t t l e  o r  no c o r r e l a t i o n  between the magnet ic  survey  

results and t h e  geology as mapped by Sookochoff o r  P re to .  Many 

of t h e  magnet ic  h i g h s  and l o w s  cross t h e  rock-type c o n t a c t s  anc 

probably because of i t s  h igh  n o i s e  l e v e l ,  t h e r e  appears  t o  be 

I 

l i t t l e  i n d i c a t i o n  of g e o l o g i c a l  s t r u c t u r e  from t h e  magnet ic  d a t a .  

I n  a d d i t i o n ,  t h e  c o r r e l a t i o n  of t h e  magnet ic  r e s u l t s  w i t h  t h e  

VLF-EM results i s  marg ina l ,  though t h e r e  are some i n t e r e s t i n g  

obse rva t ions .  

Almost a l l  of  t h e  VLP-EM anomalies are found w i t h i n  magnet ic  

lows. This  i s  t o  be expec ted  s i n c e  t h e  EM anomalies are l i k e l y  

r e f l e c t i n g  s t r u c t u r e ,  which i s  u s u a l l y  a s s o c i a t e d  w i t h  l o w  
magnet ics .  

The long ,  l i n e a l  magnet ic  anomaly w i t h i n  t h e  e a s t e r n  c e n t r a l  

p a r t  of  t h e  p r o p e r t y  i s  sandwiched between EM anomalies  g and h .  

GEOTRONICS SURVEYS LTD. 
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The magnet i te  caus ing  t h e  magnet ic  anomaly i s  probably  

a s s o c i a t e d  w i t h  t h e  s t r u c t u r e  r e f l e c t e d  by t h e  2 EM anomalies .  

EM anomaly j occur s  on t h e  wes te rn  boundary of t h e  magnet ic  
anomaly a t  t h e  e a s t e r n  edge of t h e  p r o p e r t y  ( t h e  one,  as 
d i s c u s s e d  above, which i s  probably  r e f l e c t i n g  d i o r i t e s )  . This  
anomaly i s  t h e r e f o r e  probably r e f l e c t i n g  t h e  wes te rn  one of t h e  
t w o  no r th - t r end ing  f a u l t s  shown on P r e t o ' s  map t h a t  e n c l o s e s  

t h e  no r th - t r end ing  series of aeromagnet ic  h i g h s .  

The complex EM anomaly k i s  found w i t h i n  t h e  magnet ic  h igh  t h a t  
occu r s  i n  t h e  n o r t h e a s t e r n  c o r n e r .  I f  t h e  magnetic h igh  i s  
r e f l e c t i n g  an i n t r u s i v e ,  t hen  t h e  EM anonaly i s  l i k e l y  

r e f l e c t i n g  s t r u c t u r e  a s s o c i a t e d  w i t h  t h e  i n t r u s i v e .  I t  i s  
i n t e r e s t i n g  t o  no te  t h a t  copper  s u l p h i d e s  are found w i t h i n  t h e  
magnet ic  h igh  and w i t h i n  anomaly k .  

The copper  m i n e r a l i z a t i o n ,  o t h e r  t han  what w a s  j u s t  mentioned, 
occurs i n  areas of l o w  magnet ics .  One showing occurs  close t o  a 
small magnet ic  h igh .  

R e s p e c t f u l l y  submi t t ed ,  
GEOTROI$I(S-SXJRVEYS LTD. 

G e  ophy s i c i  s t 

December 1 7 ,  1 9 7 8  

- .- - GEOTRONICS SURVEYS LTD. 



- 1 4  - 

SELECTED BIBLIOGRAPHY 

A e r o m a g n e t i c  Map, A s p e n  G r o v e ,  B . C .  G e o l .  Survey of C a n a d a ,  
Map 8 5 3 2 G ,  Shee t  9 2 H / 1 5 ,  1 9 7 3 .  

Fraser, D.C. C o n t o u r i n g  of VLF-EM D a t a ,  G e o p h y s i c s ,  V o l .  3 4 ,  
No. 6 ( D e c e m b e r ) ,  1 9 6 9 .  

L o r i m e r ,  M.K. G e o c h e m i c a l  and G e o p h y s i c a l  R e p o r t  on t h e  
E m e r a l d  G r o u p  f o r  Krancor O i l  and G a s  L t d . ,  L . J .  Manning 
& A s s o c .  L t d .  A s s .  R e p o r t ,  No. 3758,  J u l y ,  1 9 7 2 .  

Mark, D a v i d  G .  G e o p h y s i c a l - G e o c h e m i c a l  R e p o r t  on Magnetic 
and S o i l  S a m p l e  Surveys,  AR C l a i m ,  Kentucky L a k e ,  N i c o l a  
M.D.,  B . C . ,  G e o t r o n i c s  Surveys L t d . ,  N o v e m b e r ,  1 9 7 8 .  

P re to ,  V.A. ,  Kalv ins ,  T . E . ,  T h o m p s o n ,  N . A . ,  and Nebocat, J .  
P r e l i m i n a r y  G e o l o g i c a l  Map of A s p e n  G r o v e  A r e a  ( p a r t s  
of 9 2 H / 1 5  and 9 2 1 / 2 E ) ,  B . C .  D e p a r t m e n t  of Mines and 
P e t r o l e u m  R e s o u r c e s ,  Map 1 5 ,  1 9 7 4 .  

R i c e ,  H.M.A. ,  G e o l o g y  & M i n e r a l  D e p o s i t s  of t h e  P r i n c e t o n  
Map - A r e a ,  B r i t i s h  C o l u m b i a ,  G e o l .  Survey of C a n a d a ,  Mem. 
2 4 3 ,  1 9 6 0 .  

Sookochoff, L. G e o l o g i c a l  R e p o r t  on t h e  M i n e r  L a k e  Proper ty  f o r  
C a l  D y n a m i c s  E n e r g y  C o r p .  P a n - A m e r i c a n  C o n s u l t a n t s  L t d .  
D e c e m b e r ,  1 9 7 8 .  

.- GEOTRONICS SURVEYS LTD. 



- 15 - 

GEOPHYSICIST'S CERTIFICATE 

I ,  DAVID G.  MARK, of t h e  C i t y  of Vancouver, i n  t h e  

Province o f  B r i t i s h  C o l u m b i a ,  do hereby c e r t i f y :  

THAT I a m  a Consul t ing  Geophys ic i s t  of Geo t ron ic s  

Surveys Ltd.  , w i t h  o f f i c e s  a t  4 2 0  - 890 W e s t  Pender S t ree t ,  

Vancouver, B r i t i s h  C o l u m b i a .  

I f u r t h e r  c e r t i f y :  

1. 

2 .  

3.  

4 .  

5. 

I a m  a g r a d u a t e  of t h e  u n i v e r s i t y  of B r i t i s h  C o l u m b i a  
(1968) and h o l d  a B.Sc., degree i n  Geophysics. 

I have been p r a c t i s i n g  my p r o f e s s i o n  f o r  t h e  p a s t  t e n  
y e a r s  and have been active i n  t h e  mining i n d u s t r y  
f o r  t h e  p a s t  t h i r t e e n  y e a r s .  

That I a m  an  active memberof t h e  S o c i e t y  of E x p l o r a t i o n  
Geophys ic i s t s  and a m e m b e r  of t h e  European A s s o c i a t i o n  
of E x p l o r a t i o n  Geophys ic i s t s .  

This  r e p o r t  i s  compiled from d a t a  o b t a i n e d  from VLF-EM 
and magnet ic  surveys  c a r r i e d  o u t  under t h e  s u p e r v i s i o n  
of myself d u r i n g  t h e  l a s t  p a r t  of June and t h e  f i r s t  
p a r t  of J u l y ,  1978. 

I do n o t  h o l d  any i n t e r e s t  i n  t h e  AK C l a i m  n o r  C a l  
Dynamics Energy Corp. nor  do I e x p e c t  t o  r e c e i v e  any 
i n t e r e s t  as a r e s u l t  of w r i t i n g  t h i s  r e p o r t .  

December 1 7 ,  1978 

Ge'ophy s i c i  s t 

GEOTRONICS SURVEYS LTD. 



- 1 6  - 

AFFIDAVIT O F  EXPENSES 

The VLF-EM and m a g n e t i c  surveys w e r e  carr ied o u t  on 
t h e  AK C l a i m ,  F a i r w e a t h e r  H i l l s ,  Nicola M . D . ,  B.C. t o  t h e  

value of t h e  f o l l o w i n g  : 

FIELD 

Geophysicad Technic ian  and h e l p e r  
8 0  hours @ $35/hour 
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LTD., 

Manager 
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