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SUMMARY 

Airborne magnetometer, VLF-EM and radiometric surveys  w e r e  

c a r r i e d  o u t  over t h e  t h r e e  Nicke l  claims owned by Ayerok 
Petroleum Ltd.  of  Vancouver, B.C.  dur ing  May, 1 9 7 9 .  

The claims are l o c a t e d  i n  t h e B r i d e s v i l l e  area of  Rock Creek  

i n  t e r r a i n  vary ing  from g e n t l e  t o  s t e e p  w i t h  v e g e t a t i o n  
b e i n g  s c r u b  g r a s s  and f i r  trees. Access i s  e a s i l y  ga ined  
by Highway 3 .  The purpose o f  t h e  surveys  w a s  t o  a i d  i n  t h e  
mapping o f  geology as w e l l  as locate p robab le  areas f o r  t h e  
e x p l o r a t i o n  of n i c k e l  m i n e r a l i z a t i o n ,  and,  p o s s i b l y ,  uranium 
m i n e r a l i z a t i o n .  

The claims are almost e n t i r e l y  u n d e r l a i n  by .metasediments 
of t h e  Anarch i s t  Graup which i s  i n t r u d e d  by u l t r a - b a s i c s ,  
and, subsequen t ly ,  a c i d i c s  o f  t h e  Nelson P l u t o n i c s .  S t r u c t u r e  
on t h e  p rope r ty  is  complex w i t h  f a u l t s  and f o l d s  t r e n d i n q  i n  
several d i f f e r e n t  d i r e c t i o n s .  The n i c k e l  m i n e r a l i z a t i o n ,  which 
seems t o  b e  r e l a t e d  t o  t h e  u l t r a - b a s i c  dykes o c c u r r i n g  on t h e  
p r o p e r t y ,  occurs  i n  the form of  p e n t l a n d i t e  and i s  c l o s e l y  
associated w i t h  p y r r h o t i t e  and p y r i t e .  

The a i r b o r n e  su rveys  w e r e  flown a t  about  a 30-meter t e r r a i n  
c l e a r a n c e  on east-west l i n e s  w i t h  a s e p a r a t i o n  o f  about  200 

meters. One t i e  l i n e  w a s  run across t h e  survey  area. The 
in s t rumen t s  used w e r e  a Sabre  E l e c t r o n i c s  p ro ton  p reces ion  
magnetometer, a Sabre  E l e c t r o n i c s  VLF-EM receiver, and a 
P r e c i s i o n  Ins t ruments  s c i n t i l l o m e t e r  w i t h  a 2-inch sodium i o d i d e  
crystal .  The magnet ic  and r a d i o m e t r i c  d a t a  w e r e  p icked  from 
t h e  s t r i p  c h a r t s ,  p l o t t e d  on a survey  p l a n ,  and contoured .  
The VLF-EM anomalies w e r e  p icked  from t h e  s t r i p  c h a r t s ,  and t h e i r  
c e n t e r s  p l o t t e d  on a survey  p l a n .  

GEOTRONICS SURVEYS LTD. 
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CONCLUSIONS 

1. The magnet ic  h igh  on t h e  sou the rn  p a r t  of t h e  Nickel /  
Nickel  2 p rope r ty  i s  probably caused by an a l t r a - b a s i c  
i n t r u s i v e  t h a t  i s  r e l a t e d  t o  t h e  n i c k e l  m i n e r a l i z a t i o n .  

2. A similar  magnet ic  h igh  w i t h 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  survey  area correlates w i t h  a r ad iomet r i c  h igh  i n d i c a t i n g  
t h e  magnet ic  c a u s i t i v e  sou rce  c o n t a i n s  potassium. I t  i s  probably 
an u l t r a - b a s i c  phase of t h e  Nelson I n t r u s i v e s ,  o r  p o s s i b l y ,  a 
v o l c a n i c  of Cenozoic age.  However, t h e r e  i s  a p o s s i b i l i t y  as 
w e l l  t h a t  t h e  r a d i o m e t r i c  h igh  i s  caused by uranium. 

3 .  Linea l - type  magnetic h i g h s  on t h e  wes te rn  p a r t  of t h e  
survey  area i n d i c a t e  t h e  c a u s i t i v e  sou rce  t o  b e  u l t r a - b a s i c  
dykes.  There is t h e r e f o r e  a p o s s i b i l i t y  of r e l a t e d  n i c k e l  mineral-  
i z a t  i on .  

4 .  A VLF-EM anomaly i n  t h e  s o u t h e a s t e r n  p a r t  of t h e  survey 
area correlates w i t h  a s m a l l  magnetic h igh  s t r o n g l y  s u g g e s t i n g  
t h e  c a u s i t i v e  s o u r c e  too b e  p y r r h o t i t e .  Nickel  m i n e r a l i z a t i o n  
cou ld  w e l l  occu r  w i t h  t h e  p y r r h o t i t e .  

RECOMMENDATIONS 
1. The d a t a  t o  d a t e  shou ld  be c a r e f u l l y  c o r r e l a t e d  o n t o  
maps c o n t a i n i n g  t h e  Nickel  claims. This  may s a v e  on e x p l o r a t i o n  
cost  by p rec lud ing  r e p i t i t i o u s  work. 

2. The v a r i o u s  anomalies d i s c u s s e d  above shou ld  be  

checked on t h e  ground i n  o r d e r  t o  de te rmine  t h e  c a u s i t i v e  
s o u r c e s .  The 2 areas o f  prime i n t e r e s t  are t h e  l i n e a l - t y p e  
magnet ic  h i g h s  on t h e  wes te rn  p a r t  of t h e  survey area and t h e  
VLF-EM/magnetic anomaly on t h e  s o u t h e a s t e r n  p a r t  of t h e  survey 
area. The ground shou ld  be  s t a k e d  and the anomalies l o c a t e d  
by ground magnetics and VLF-EM. 

GEOTRONICS SURVEYS LTD. 
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GEOPHYSICAL REPORT 

on 

AIRBORNE MAGNETIC, W-m, AND RADIOMETRIC SURVEYS 

ove r  t h e  

NICKEL CLAIMS 

ROCK CREEK AREA, GREENWOOD M.D. ,  B .C .  

INTRODUCTION AND GENERAL REMARKS 
This  r e p o r t  d i s c u s s e s , t h e  survey  procedure ,  compi la 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 i r b o r n e  magnet ic ,  VLF-EM, 

and radiometric surveys  carried o u t  over t h e  t h r e e  N i c k e l  

claims dur ing  t h e  f irst  p a r t  of May, 1 9 7 9 .  The surveys  w e r e  
c a r r i e d  o u t  by T .  W. Rolston in s t rumen t  o p e r a t o r  and p r o j e c t  
manager, and N .  N e w s o m ,  n a v i g a t o r ,  who both are of Columbia 
Geophysical  Services Ltd.  The survey d a t a  w e r e  b rough t  t o  
t h e  w r i t e r ,  a l r e a d y  compiled and contoured ,  fo r  i n t e r p r e t a t i o n .  

The N i c k e l  claims w e r e  s taked for  n i c k e l  m i n e r a l i z a t i o n .  A 

f a i r l y  l a r g e  tonnage of l o w  grade n i c k e l  i s  found on t h e  N i c k e l  

claims. 

The object o f  a l l  t h r e e  su rveys  w a s  t o  a i d  i n  t h e  g e o l o g i c a l  
mapping of l i t h o l o g y  and s t r u c t u r e  f o r  t h e  purposes  of n i c k e l  

GEOTRONICS SURVEYS LTD. 
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e x p l o r a t i o n .  An a d d i t i o n a l  object of t h e  magnet ic  survey  w a s  

t o  d i r e c t l y  locate probable  areas of n i c k e l  m i n e r a l i z a t i o n  

s i n c e  i t  occur s  wi th  p y r r h o t i t e .  That  of  t h e  VLF-EM survey  
w a s  t o  locate conduct ive  zones o f  su lph ide  hope fu l ly  con ta in ing  
n i c k e l  m i n e r a l i z a t i o n ,  and t h a t  of t h e  r ad iomet r i c  survey  w a s  

t o  locate any p o s s i b l e  areas of  uranium m i n e r a l i z a t i o n  s i n c e  
t h e  a d d i t i o n a l  cost i s  n e g l i g i b l e  and s i n c e  much i s  b e i n g  
found i n  sou the rn  B r i t i s h  Columbia. 

PROPERTY AND OWNERSHIP 
The c l a i m s  form t w o  s e p a r a t e  p r o p e r t i e s  w i th  t h e  Nicke l  and 
Nicke l  2 c l a i m s  forming one and t h e  Nicke l  3 c l a i m  forming 
t h e  o t h e r .  The claims are shown on Figure  1 and are 
desc r ibed  below as follows: 

N a m e  N o .  Uni ts Record N o .  Tag N o .  Expiry Date 

Nicke l  1 6  (4 x 4) 1453 36218 A p r i l  11, 1980 
Nickel  2 1 2  (4 x 3) 1558 50342 June 1, 1980 
Nickel  3 16 (4 x 4) 1559 50351 June  1, 1980 

I t  is understood t h e  claims are wholly owned 4y Ayerok 
Petroleum L t d .  of Vancouver, B.C. 

LOCATION AND ACCESS 
The Nicke l  and Nicke l  2 c l a i m s  are l o c a t e d  t o  t h e  immediate 

s o u t h  of  Highway 3 a t  t h e  conf luence  of  Rock Creek and Baker 
Creek. The geographica l  c o o r d i n a t e s  are 49O 1.5' t o  3.0' N 

l a t i t u d e  and 1 1 9 O  4 '  t o  7 '  W l ong i tude .  

The Nicke l  3 claim i s  located about  1 km t o  t h e  nor thwes t  
o f  B r i d e s v i l l e  and about 3 kms w e s t  of t h e  Nicke l  and Nicke l  2 
c l a i m s .  I ts  geographica l  coord ina te s  are 49O 3' t o  4' 
N l a t i t u d e  and 1 1 9 O  1 0 ' t o  11' W long i tude .  

I GEOTRONICS SURVEYS LTD. 
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A c c e s s  t o  bo th  p r o p e r t i e s  i s  e a s i l y  gained by Highway 3 

and a series o f  l ogg ing  roads .  The N i c k e l  and N i c k e l  2 c l a i m s  
are about  37 highway kms eas t  of Osoyoos and t h e  Nicke l  3 
c l a i m  i s  about  34. 

PHYSIOGRAPHY 
The p r o p e r t y  i s  found w i t h i n  t h e  phys iographic  d i v i s i o n  known 
as t h e  Okanagan Highlands close t o  i t s  e a s t e r n  boundary wi th  
t h e  Monashee Mountains. I t  i n c l u d e s  rounded mountains and 
r i d g e s  and g e n t l e  open s l o p e s  on upland s u r f a c e s .  The major 
d ra inages  such as Rock Creek on t h e  n o r t h e r n  p a r t  of t h e  
Nicke l  and Nickel  2 c l a i m s  are deeply e roded  and i n c i s e d .  The 
e l e v a t i o n  on t h e  Nickel  and Nicke l  2 claims v a r i e s  from 735 
meters i n  Rock Creek on t h e  e a s t e r n  edge of t h e  N i c k e l  2 claim 
t o  1200  meters on t h e  sou th  c e n t e r  of t h e  Nickel  c l a i m .  Tha t  
o f  t h e  Nickel 3 c l a i m  varies f r o m  1 0 0 0  meters i n  t h e  nor th-  
east  c o r n e r  t o  1 2 5 0  m e t e r s  i n  t h e  sou th  w e s t  c o r n e r .  

Water is found on t h e  Nickel  and N i c k e l  2 claims i n  t h e  
e a s t e r l y  d r a i n i n g  Rock Creek and i t s  n o r t h e r l y  d r a i n i n g  
t r i b u t a r y ,  Budy Creek. The closest  source  of w a t e r  t o  t h e  
Nicke l  3 claim is t h e  e a s t e r l y - d r a i n i n g  McKinney Creek found 
about  400 meters t o  t h e  n o r t h .  

Vege ta t ion  c o n s i s t s  mainly of scrub g r a s s  and e x t e n s i v e  s t a n d s  
o f  f i r  trees. 

H I S T O R Y  O F  PREVIOUS WORK 
The c l a i m s  w e r e  r e c e n t l y  s t a k e d  and t h e r e f o r e  no o t h e r  work 

h a s  been done on them. H o w e v e r ,  d u r i n g  t h e  p e r i o d  from 1 9 6 6  

t o  1970 when t h e  N I C K E L D I C K E L  2 p r o p e r t y  w a s  known as t h e  
Old N i c k  claims and subsequent ly  h e l d  by U t i c a  Mines, Copper 
Ridge Mines, and t h e  Newmont Mining Corp. o f  Canada Ltd.  
c o n s i d e r a b l e  development w o r k  w a s  done. This  w a s  i n  t h e  form 
of g e o l o g i c a l  mapping, stream sediment  geochemistry su rveys  
s o i l  geochemistry s u r v e y s ,  ground magnet ic  and EM su rveys ,  an 
a i r b o r n e  magnet ic  su rvey ,  ca t  t r e n c h i n g ,  diamond d r i l l i n g ,  

GEOTRONICS SURVEYS LTD. 
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percuss ion  d r i l l i n g ,  and m e t a l l u r g i c a l  t e s t i n g .  The N i c k e l  3 

c l a i m  w a s  covered by a i r b o r n e  magnet ics ,  ground magnetics 
s o i l  geochemistry and stream sediment  geochemistry.  

GEOLOGY 

Only a cu r so ry  d e s c r i p t i o n  of t h e  geology and m i n e r a l i z a t i o n  
of t h e  p r o p e r t y  w i l l  be  g iven  h e r e  b u t  a much m o r e  d e t a i l e d  
d e s c r i p t i o n  i s  g iven  i n  t h e  Newmont r e p o r t  by Coppe, e t  a l .  

The geology of t h e  g e n e r a l  a r e a  w a s  mapped by L i t t l e  of t h e  
G.S.C. d u r i n g  1958 and 1959. Both p r o p e r t i e s  are wholly under- 
l a i n  by t h e  Permian and/or Triassic Anarch i s t  Group which 
c o n s i s t s  of g reens tone ,  q u a r t z i t e ,  greywacke, l imes tone :  
l o c a l l y  pa ragne i s s .  

To  t h e  immediate n o r t h  of  t h e  p r o p e r t i e s ,  it i s  i n t r u d e d  by t h e  
Cretaceous ( ? )  Nelson P l u t o n i c  rocks which c o n s i s t  of grano- 
d i o r i t e ,  q u a r t z  d i o r i t e ,  d i o r i t e ;  g r a n i t e ,  q u a r t z  monzonite,  
s y e n i t e ,  monaonite. Throughout t h e  area and on t h e  t w o  
p r o p e r t i e s ,  u l t r a - b a s i c  dykes of an e a r l y  magnetic phase of t h e  
Nelson I n t r u s i v e s ,  i n t r u d e  t h e  Anarch i s t  Group i n  a number of 

l o c a t i o n s .  

Also t o  t h e  immediate n o r t h  are found Cenozoic sedimentary rocks 

and v o l c a n i c s .  

Coope, e t  al, has  d e s c r i b e d  t h e  s t r u c t u r e  of t h e  a r e a  as be ing  
complex w i t h  t h e  bedding b e i n g  t i g h t l y  fo lded  and c u t  by s e v e r a l  
f a u l t  t r e n d s .  The dominant f a u l t '  t r e n d  on t h e  Nickel /Nickel  2 

p r o p e r t y  is  NW w i t h  a secondary t r e n d  b e i n g  n o r t h .  That  on 
t h e  Nickel  3 prope r ty  i s  nor th  wi th  t h e  secondary t r e n d  be ing  
n o r t h  east .  

GEOTRONICS SURVEYS LTD. 
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M i n e r a l i z a t i o n  on the  Mickel/Nickel2 p rope r ty  w a s  d e s c r i b e d  
by Coope, e t  a l ,  as fo l lows :  

" N i c k e l  s u l p h i d e s  occur  i n  t w o  rock t y p e s :  

1. I n  p e r i d o t i t i c  d u n i t e  rocks as p e n t l a n d i t e  occluded 
i n  p y r r h o t i t e .  P e n t l a n d i t e  and p y r r h o t i t e  both occur  
i n  amphiboles,  s e r p e n t i n e ,  and t a l c  i n  t h e  a l t e r e d  
d u n i t e .  Nickel  occurs i n  t h e  form of s i l i ca t e  n i c k e l  
i n  re l ic  o l i v i n e  i n  very  minor amounts. 

2 .  I n  a pyrometasomatic q u a r t z i t e  compris ing Un i t  2 of 
the Anarch i s t  Group, p e n t l a n d i t e  occur s  as minute 
in te r -growths  w i t h  p y r r h o t i t e  and p y r i t e ,  i n  f i n e  
se r ic i t ic -ch lor i t ic  v e i n l e t s .  I' 

The p e n t l a n d i t e  m i n e r a l i z a t i o n  occur s  i n  t h e  pyrometasomatic 
q u a r t z i t e ,  as a band, "2 ,600  feet  long  and approximately 400 
feet  w i d e ,  and i n  a d j a c e n t  p e r i o d i t i c - d u n i t e  dykes.  Petro- 

l o g i c a l  work on t h e  mine ra l i zed  q u a r t z i t e  has r e v e a l e d  the 
p resence  of minute i n j e c t i o n s  of basic rock i n t o  the sediments .  
The p e n t l a n d i t e  i s  c l o s e l y  associated w i t h  these i n j e c t i o n s .  I' 

"Nicke l i f e rous  zones,  g rad ing  0 .15  t o  0.25% n i c k e l ,  were found 

t o  b e  remarkably uniform and cont inuous  w i t h i n  t h e  q u a r t z i t e  
ho r i zon  . 

GOVERNMENT AEROMAGNETIC SURVEY 

The aeromagnet ic  survey  w a s  flown f o r  the government by 
Geo te r r ex  L i m i t e d  from October ,  1969  t o  A p r i l ,  1 9 7 2 ,  a t  a 
t e r r a i n  c l e a r a n c e  of 300 m e t e r s .  (See Selected Bib l iography)  . 

A prominent  magnetic high-low d i p o l e  occur s  on the Micke l /Nicke l  

p r o p e r t y  which prob&ly reflects the wes t - t r end ing  p e r i d o t i t e -  
d u n i t e  dyke system. North o f  t h e  p r o p e r t y ,  t h e  Cenozoic 
v o l c a n i c s  are r e f l e c t e d  by thumbpr in t - s ize  anomalous h i g h s  
and l o w s .  The Nelson i n t r u s i v e  is  r e f l e c t e d  by a larqer,  b u t  

2 

- - 
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l o w e r  ampli tude h igh .  

The w r i t e r  has i n t e r p r e t e d  aeromagnet ic  l i n e a t i o n s  on and 
around the N i c k e l  claims as shown on  the c la im map, F igu re  1. 
These l i n e a t i o n s  very  l i k e l y  ref lect  major f a u l t s .  The 

m o s t  prominent d i r e c t i o n  t r e n d s  about  N60W w i t h  a second 
t r e n d  be ing  about  N20W and a t h i r d  t r e n d  b e i n g  M30E. 

INSTRUMENTATION AND THEORY 

1) Magnetic Survey: 
The magnetic d a t a  w a s  d e t e c t e d  us ing  a n u c l e a r  free 

p r e c e s s i o n  magnetometer, made by Sabre E l e c t r o n i c s  of Burnaby , 
B.C.  T h i s  measures t h e  a b s o l u t e  v a l u e  of the ear th ' s  magnetic 
f i e l d  i n t e n s i t y .  The s e n s i t i v i t y  i s  1 gamma and t h e  a b s o l u t e  
c a l i b r a t i o n  is  governed by a c r y s t a l - c o n t r o l l e d  o sc i l l a to r  so  
t h a t  it cannot  d r i f t .  

The magnetic d a t a  as w e l l  as t h e  VLF-EM da ta  w e r e  
on an MFE model M-22 CAHA recorder. 

re corded 

Only t w o  commonly o c c u r r i n g  mine ra l s  are s t r o n g l y  magnet ic ;  
magnet i te  and p y r r h o t i t e .  Hence, magnetic su rveys  both ground 
and a i r b o r n e ,  are used t o  d e t e c t  t h e  presence  of these mine ra l s  
i n  va ry ing  c o n c e n t r a t i o n s .  Magnetic data are also u s e f u l  
as a reconnaissance  tool  f o r  mapping geo log ic  l i t h o l o g y  and 
t h e  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 a m u n t s  of magnet i te  and/or p y r r h o t i t e .  

2) VLF-EM 

A VLF-EM r e c e i v e r  manufactured by Sabre E l e c t r o n i c s  
of  Burnaby, B.C. w a s  used f o r  the VLF-EM survey .  T h i s  i n s t r u -  
ment i s  designed t o  measure t h e  c u r r e n t  induced,  i n  a v e r t i c a l  
c o i l ,  by t h e  primary and secondary f i e l d s  of the ve ry  l o w  
f requency e l e c t r o m a g n e t i c  f i e l d  (VLF-EM) t r a n s m i t t e d  a t  18.6KHz 
from Sea t t le ,  Washington. 

GEOTRONICS SURVEYS LTD. 
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I n  a l l  e l ec t romagne t i c  p rospec t ing ,  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  magnetic 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  mass 
such as a s u l p h i d e  body i s  w i t h i n  t h i s  magnetic 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 magnetic f i e l d .  It i s  t h i s  d i s t o r t i o n  t h a t  t h e  EM 

r e c e i v e r  measures. The VLF-EM uses  a frequency range from 1 6  

t o  2 4  K H z ,  whereas most EM ins t rumen t s  use f r equenc ie s  ranging  
f r o m  a f e w  hundred t o  a f e w  thousand Hz. Because of  i t s  
r e l a t i v e l y  h igh  . f requency,  t h e  VLF-EM can  pick up bod ies  of a 
much lower 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 ,  g 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 s u l p h i d e  bod ies  of too l o w  a c o n d u c t i v i t y  
fo r  o t h e r  EM methods t o  p i c k  up. Consequently,  t h e  VLF-EM 

h a s  a d d i t i o n a l  uses  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  bod ies  o f  too l o w  c o n d u c t i v i t y  f o r  c o n v e n t i o n a l  EM 

methods and too 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 b s c e p t i b i l i t y  t o  
l o w e r  conduct ive  bod ies  r e s u l t s  i n  a number of a n o n a l i e s ,  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 ,  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  knowledge 
of the p r o p e r t y  and/or o t h e r  geophys ica l  and geochemical 
su rveys .  

3)  RADIOMATRIC SURVEY 
The ins t rumen t  used t o  c a r r y  o u t  t h i s  survey  w a s  a 

Model 118  Royal S c i n t i l l a t o r  manufactured by P r e c i s i o n  Rad ia t ion  
Ins t rumen t s  Ltd.  The d e t e c t i n g  element  used w i t h  t h i s  
s c i n t i l l a t o r  i s  a 2-inch sodium i o d i d e  c r y s t a l .  The d a t a  w a s  
recorded  on a Bausch & Lomb 6-inch s t r i p  c h a r t  r e c o r d e r .  The 
complete a i r b o r n e  sys tem w a s  i n s t a l l e d  as c l o s e  as p o s s i b l e  
t o  t h e  rear of  t h e  a i r c r a f t  t o  e n s u r e  a g a i n s t  r a d i a t i o n  f r o m  
t h e  p l a n e  ' s n a v i g a t i o n a l  equipment.  

- GEOTRONICS SURVEYS LTD. 
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All r a d i o m e t r i c  s u r v e y s ,  ground o r  a i r b o r n e ,  work on the 

p r i n c i p l e  of gamma-ray emiss ion  f r o m  r a d i o a c t i v e  sou rces .  
The most common sources  i n c u r r e d  i n  geophys ica l  p r o s p e c t i n g  

232) are r a d i o a c t i v e  i s o t o p e s  of uranium ( U 2 3 8 )  , thorium (Th 

and potass ium ( K 4 0 )  . 
i n t o  daugh te r  e lements  e m i t t i n g  a lpha  and beta  p a r t i c l e s ,  
and gamma rays .  The a lpha  and b e t a  p a r t i c l e s  t r a v e l  no more 
t h a n  1 t o  2 feet  throuah  a i r  and t h u s  are l i t t l e  use fo r  
geophys ica l  d e t e c t i o n .  On the other  hand,  t h e  gamma ray  t r a v e l s  
hundreds of feet  through a i r  and t h u s  i s  of prime importance.  
These gamma r a y s ,  i n  a r a d i o a c t i v e  su rvey ,  are g e n e r a l l y  
d e t e c t e d  by thallium-activated sodium i o d i d e  c r y s t a l s .  

These i s o t o p e s  d i s i n t e g r a t e  spontaneously 

The gamma ray  can be s h i e l d e d  by t w o  f e e t  o f  water o r  rock 
and t h u s  over large l a k e s  t h e r e  i s  a minimum s i g n a l .  Thus, 
also r a d i o m e t r i c  surveying  i s  e s s e n t i a l l y  su rvey ing  f o r  ou tc rop  
e x p r e s s i o n  of rocks c o n t a i n i n g  radioactive mine ra l s .  However, 
around uranium showings, i f  t h e  rock and overburden i s  porous 
and f r a c t u r e d  enough (and n o t  water-soaked) , the uranium can 
b e  d e t e c t e d  a t  g r e a t e r  depths  because  of t h e  uranium daughter  
p roduc t ,  radon gas, s e e p i n g  upwards. 

The main s o u r c e s  of error are topograph ic  no i se  and cosmic 
n o i s e .  

Topographic n o i s e  i s  i n  t h e  f o r m  of  anomalous h i g h s  or l o w s  

and i s  produced by t h e  t e r r a i n  c l e a r a n c e  becoming cor respondingly  
lesser o r  g r e a t e r .  A r e l a t e d  type  of  n o i s e  i s  a variable 
amount of snow cover wherein a f e w  feet  of snow would completely 
e l i m i n a t e  gamma rays  f r o m  t h e  ground. 

Cosmic n o i s e  is only  e x h i b i t e d  by anomalous h i g h s  and i s  caused 
by b u r s t s  of cosmic showers, which are r a d i o a c t i v e  p a r t i c l e s  
from o u t e r  space .  However, a c o n s t a n t  low background of cosmic 
n o i s e  c o n t i n u a l l y  e x i s t s .  

GEOTRONICS SURVEYS LTD. 
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SURVEY PROCEDURE 

A B e l l  206B J e t  Ranger h e l i c o p t e r  flown a t  a speed of about  
1 2 0  kph, w a s  used t o  f l y  t h e  su rvey .  The magnetometer head 
and t h e  VLF-EM r e c e i v i n g  antenna w e r e  towed i n  a b i r d  a t  t he  
end of  a 2 0 - m e t e r  cable. The s c i n t i l l o m e t e r  d e t e c t o r  c r y s t a l  
w a s  p l aced  i n  t h e  f l o o r  of  t h e  h e l i c o p t e r .  The f l i g h t  l i n e s  
w e r e  flown i n  an east-west d i r e c t i o n  wi th  a s e p a r a t i o n  of 
about  200 meters. The b i r d  w a s  flown a t  a t e r r a i n  clearance of 
about  30 meters. T i e  p o i n t s  w e r e  made ove r  prominent topo- 
g r a p h i c  f e a t u r e s .  They w e r e  numbered, recorded ,  and p l o t t e d  
on t h e  f l i g h t - l i n e  and d a t a  s h e e t s .  There w e r e  c o n s i d e r a b l e  
topographic  f e a t u r e s  t o  serve as v i s u a l  t i e  p o i n t s  so  t h a t  t h e  
f l i g h t  l i n e s  can b e  cons ide red  t o  be p l o t t e d  f a i r l y  a c c u r a t e l y .  
The survey  extended t o  t h e  wes tern  edge of Nicke l  3 claims. 

The magnetic r ead ings  w e r e  t aken  wi th  t h e  magnetometer s e t  
on a 1 . 2  second r e c y c l i n g  p e r i o d  which cor responds  t o  readings  
t aken  a t  i n t e r v a l s  of about  40 m e t e r s .  

The magnetic d i u r n a l  change w a s  n o t  monitored b u t t h e  survey 
w a s  done i n  s h o r t  enough t i m e  so t h a t  any p o s s i b l e  error  would 
be minimal. As for  magnetic storms, which are f r e q u e n t  a t  
t h i s  t i m e ,  t h e r e  w e r e  none on t h e  day of  t h e  survey .  This  w a s  
checked wi th  t h e  monitor ing s t a t i o n  a t  V ic to r i a .  One t i e  
l i n e  w a s  flown as a check on t h e  d a t a .  

A l l  r ad iomet r i c .  r ead ings  w e r e  t aken  wi th  t h e  s c i n t i l l o m e t e r  set  
on a 5-second response t i m e  whereby t h e  meter would respond t o  
t h e  average  count  of gamma p a r t i c l e s  r e c e i v e d  ove r  a 5-second 
i n t e r v a l  of t i m e .  Therefore  t h e  sample l e n g t h  averaged about  
1 6 0  meters. 

COMPILATION OF DATA 

The magnetic and r a d i o m e t r i c  d a t a  w e r e  p icked  o f f  t h e  s t r i p  
c h a r t s  a t  e q u a l  i n t e r v a l s  of l e n g t h  of 1 0 0  m e t e r s .  I n  s o m e  

GEOTRONICS SURVEYS LTD. 
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i n s t a n c e s  , v a r i a t i o n s  were made i n  t h i s  sampling i n t e r v a l  
t o  m o r e  a c c u r a t e l y  d e f i n e  i s o l a t e d  areas o f  change. 

The magnetic d a t a  w e r e  then  p l o t t e d  on S h e e t  1 a t  a scale of 
1:10,000 (1 c m  = 1 0 0  m) and contoured  a t  a 100-gamma i n t e r v a l .  
The background con tour  of 1 6 0 0  gammas w a s  n o t  drawn i n  s i n c e  
i t s  v a r i a t i o n s  seemed t o  b e  produced only  by n o i s e .  The mean 
background va lue  o f  1 6 0 0  gammas i s  approximately e q u i v a l e n t  
t o  56,000 gammas t o t a l  f i e l d .  

The VLF-EM d a t a  on t h e  s t r i p  c h a r t  w e r e  f i r s t  examined f o r  
anomalies which w e r e  t h e n  p l o t t e d  on Shee t  2 .  The c e n t e r  of 
each anomaly i s  shown by a c r o s s l i n e  s i n c e  t h i s  is  t h e  b e s t  
i n d i c a t i o n  of  t h e  l o c a t i o n  of  t h e  c a u s i t i v e  sou rce .  

The r a d i o m e t r i c  d a t a  w e r e  p l o t t e d  on S h e e t  2 ,  as w e l l ,  w i th  
each  p l o t t e d  va lue  having  been m u l t i p l i e d  by 1 , 0 0 0  ( i . e .  5 
r eads  as 0.005 MR/Hr) . The d a t a  were then  v i ' sua l ly  scanned 
i n  de te rmining  t h e  background va lue  of  0.006.'MR/Hr. The 
anomalous h ighs  w e r e  t h e n  determined t o  be  0 . 0 0 8  MR/Hr which 
w e r e  t h e n  contoured  a t  a 0 .002  MR/Hr i n t e r v a l .  

DISCUSSION OF RESULTS 
The magnetic va lues  run  from a minimum of 1050 gammas t o  a 
m a x i m u m  of  3700 gammas t o  g i v e  a range o f  2650 gammas. Th i s  
i s  a r a t h e r  wide range and i s  c e r t a i n l y  i n d i c a t i v e  of t h e r e  
b e i n g  b a s i c  and/or u l t r a - b a s i c  rocks  o c c u r r i n g  w i t h i n  t h e  
survey  area. 

I n  g e n e r a l ,  t h e  a i r b o r n e  magnetic r e s u l t s  of t h i s  survey  
correlates q u i t e  w e l l  w i t h  t h e  government aeromagnet ic  r e s u l t s  
excep t  t h a t  t h e  former i s  much more d e t a i l e d .  

The m o s t  prominent f e a t u r e  is t h e  f a i r l y  l a r g e  3700-gamma 
h igh  o c c u r r i n g  a long  t h e  s o u t h e r n  edge of the Nickel /Nickel  2 

p r o p e r t y .  I t  seems t o  b e  r e l a t e d  a s  a d i p o l e  t o  t h e  1050-gamma 

GEOTRONICS SURVEYS LTD. 
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l o w  t o  i t s  immediate n o r t h .  This  f e a t u r e  w a s  p o i n t e d  o u t  
by the w r i t e r  i n  t h e  d i s c u s s i o n  of t h e  government aeromagnetic 
survey  i n  which i t  w a s  f e l t  t h a t  t h e  c a u s i t i v e  sou rce  was 
t h e  p e r i d o t i t e - d u n i t e  dyke system. However, w i t h  the s c a l e  
of t h i s  survey  a f f o r d i n g  g r e a t e r  d e t a i l ,  i t  appears  t h a t  
the area of m i n e r a l i z a t i o n  as w e l l  a s  the dyke system 
c o r r e l a t e s  more wi th  t h e  magnetic l o w .  The h i g h ,  therefore, 
probably r e f l e c t s  more d i r e c t l y  an u l t r a - b a s i c  i n t r u s i v e  
of t h e  Nelson P l u t o n i c  rocks tha t  seems t o  b e  u l t i m a t e l y  
r e l a t e d  t o  the m i n e r a l i z a t i o n .  

North of t h e  highway and t h e  p r o p e r t y  occurs  ano the r  magnetic 
h igh  of s i m i l a r  s i z e  b u t  of l o w e r  i n t e n s i t y .  This  anomaly 
is d i f f e r e n t  i n  t h a t  i t  correlates d i r e c t l y  w i t h  a r a d i o m e t r i c  
h i g h .  I n  c o r r e l a t i n g  w i t h  the GSC geology map, it would 
appear  t h e  c a u s i t i v e  sou rce  i s  an  u l t r a - b a s i c  phase of the 

Nelson I n t r u s i v e s  of a v o l c a n i c  of t h e  Cenozoic v o l c a n i c  group. 
The r a d i o m e t r i c  h igh  i n d i c a t e s  t h e  rock t o  c o n t a i n  potassium. 
The p o s s i b i l i t y  shou ld  n o t  be overlooked,  however, that  t h e  

radiometric h igh  is r e f l e c t i n g  uranium con ta ined  w i t h i n  
sed iments  p o s s i b l y  associated w i t h  t h e  v o l c a n i c s .  

S t rong  l i nea l - shaped  magnetic anomalies of a f a i r l y  good 
i n t e n s i t y  occur  i n  t h e  southwes tern  c o r n e r  of t h e  survey a r e a  
and s t r o n g l y  s u g g e s t  u l t r a - b a s i c  dykes as b e i n g  t h e  c a u s i t i v e  
sou rce .  The re fo re ,  q u i t e  p o s s i b l y ,  n i c k e l  m i n e r a l i z a t i o n  could  
occur  i n  t h i s  area. 

I n  a d d i t i o n ,  l i nea l - shaped  anomalies occur  t o  the n o r t h  and 
no r thwes t ,  b u t  of l o w e r  i n t e n s i t y ,  and c u t  across the N i c k e l  3 

c l a i m .  N i c k e l  s o i l  geochemistry va lues  are found i n  t h i s  area 
s u g g e s t i n g  t h e  p o s s i b l e  c a u s i t i v e  sou rce  t o  be u l t r a - b a s i c  
dykes as w e l l .  

GEOTRONICS SURVEYS LTD. 
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The major cause  of VLF-EM anomalies ,  as a r u l e ,  a r e  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 ,  shear and b r e c c i a  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  
b e  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 .  
when VLF-EM anomalies correlate wi 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 are u s u a l l y  r e f l e c t i n g  the 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  m i n e r a l i z a t i o n  r a t h e r  than  the m i n e r a l i z a t i o n  i t s e l f .  

But i n  t h e  w r i t e r ' s  exper ience  

P y r r h o t i t e  occurs  on t h i s  p r o p e r t y ,  however, which is a good 
conductor  and t h e r e f o r e  a VLF-EM anomaly is  m o r e  a p t  t o  be 

r e f l e c t i n g  s u l p h i d e s .  

The m o s t  i n t e r e s t i n g  EM anomaly i s  found i n  t h e  s o u t h e a s t e r n  
c o r n e r  of t h e  survey  area s i n c e  it occurs  on t w o  a d j a c e n t  
l i n e s  and s i n c e  it correlates w i t h  a s m a l l  magnetic anomaly. 
The s t r o n g l y  sugges t ed  c a u s i t i v e  sou rce  i s ,  therefore, p y r r h o t i t e ,  
o c c u r r i n g  wi th  n i c k e l  m i n e r a l i z a t i o n ,  w i t h  a' p o s s i b l y  
accompanying u l t r a - b a s i c  dyke. 

A number of VLF-EM anomalies occur  i n  t he  n o r t h e a s t e r n  par t  

o f  t h e  survey  area b a s i c a l l y  t o  t h e  sou th  of t h e  radiometric 
and magnetic anomaly. 
f a u l t  and shear zones a s s o c i a t e d  w i t h  the c a u s i t i v e  sou rce  
of t h e  rad iometr ic /magnet ic  anomaly. 

These anomalies may be  r e f l e c t i n g  

The r a d i o m e t r i c  r e s u l t s  of any i n t e r e s t  c o n s i s t  of t h e  nor th-  
e a s t e r n  anomalous area t h a t  correlates w i t h  a magnetic h i g h  and 

w a s  d i scussed  above. The rest of t h e  survey area is  q u i t e  f l a t .  

R e s p e c t f u l l y  submit ted,  
GEOTRONICS S U R W  LTD., 

June 11, 1 9 7 9  

I GEOTRONICS SURVEYS LTD. 
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GEOPHY S I C 1  ST ' S CE RTI  F I  CATE 

I ,  David G. Mark, o f  t h e  C i t y  of  Vancouver, i n  t h e  

Province  o f  B r i t i s h  Columbia, do hereby c e r t i f y :  

THAT I am a Consul t ing  Geophys ic i s t  of Geot ronics  

Surveys Ltd . ,  w i th  o f f i c e s  a t  420-890 W e s t  Pender S t ree t ,  

Vancouver, B r i t i s h  Columbia. 

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

1. I a m  a g radua te  of t h e  U n i v e r s i t y  of B r i t i s h  
Columbia (1968) and h o l d  a B.Sc., degree i n  
Geophysics. 

2 .  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  e l e v 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  f o u r t e e n  y e a r s .  

3 .  I a m  an active member  o f  t h e  S o c i e t y  of  Exp lo ra t ion  
Geophys ic i s t s  and a member of t h e  European Assoc ia t ion  
of E x p l o r a t i o n  Geophys ic i s t s .  

4 .  This  r e p o r t  i s  compiled from d a t a  o b t a i n e d  from a 
combined a i r b o r n e  magnet ic ,  VLF-EM and r a d i o m e t r i c  
survey  c a r r i e d  o u t  by Columbia Geophysical S e r v i c e s  
Ltd . ,  under  t h e  s u p e r v i s i o n  of  T.W. Rols ton du r ing  
t h e  f irst  p a r t  of May, 1 9 7 9 .  

5. I have no direct  o r  i n d i r e c t  i n t e r e s t  i n  t h e  Nicke l  
C l a i m s  no r  i n  Ayerok Petroleum L t d . ,  Vancouver, B.C.  
no r  do I e x p e c t  t o  r e c e i v e  

June 11, 1979 

GEOTRONICS SURVEYS LTD. 
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COST BREAKDOWN 

I certify that the airbore magnetic, VLF-EM, and 
radiometric surveys carried out over the Nickel, Nickel 2, 
and Nickel 3 mineral claims located in the Rock Creek Area 
of the Greenwood M.D. during May and June, 1979, were done 
to the value of the following: 

FIELD: 

Geophysical technician & navigator 
20 hours @ $45/hour (including mob. & demob.) 

Helicopter rental, 7.5 hours @ $400/hour 

Photographic blow-up 

Room & board, 3 days @ $70/day/2 men 

Truck rental and gas 

Instrument rental 

$ 900 

3 , 000 
150 

210 

325 

700 

OFFICE: 

Geophysicist, 15 hours @ $35/hour I 

Geophysicial technician, 60 hours @ $25/hour 

Drafting and printing 

Typing and compilation 

Grand Total 

* Columbia Geophysical 

5 , 285 

525 

1,500 

500 

190 
2 , 715 
$8 , 000 

Services Ltd. 

T.W. Rolston 
Manager 












