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REPORT ON THE 
MAGNETOAETER SURVEY 
ON THE SHUSWAP GROUP 

FOR 
GREAT NORTHERN PETROLEUMS & MINES LTD. 

INTRODUCTION 

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

s u r v e y  conduc ted  i n  September t o  Oc tober ,  1966 on t h e  Shuswap 

Group o f  M i n e r a l  C la ims  (Shuswap #1 t o  #30, i n c l u s i v e ) ,  l o c a t e d  

42 m i l e s  n o r t h w e s t  o f  R e v e l s t o k e  i n  t h e  Kamloops M i n i n g  D i v i s i o n .  

The c l a i m s  c o v e r  t h e  n o r t h - w e s t e r l y  p o r t i o n s  and p r o j e c t i o n s  

o f  t h e  AcLeod, Copper K i n g  and C o t t o n b e l t  Zones, w h i c h  a r e  

d e s c r i b e d  i n  s e v e r a l  o f  t h e  Annua l  R e p o r t s  o f  t h e  M i n i s t e r  o f  

M ines  f o r  B r i t i s h  Columbia.  They l i e  e a s t  o f  t h e  Seymour R i v e r  

on t h e  s o u t h e r n  v a l l e y  s l o p e s  o f  B l a i r  Creek and Deep Creek, 

n o r t h  o f  Roch fo rd  Creek. 

'West l o n q i t u d e  118°501 and N o r t h  l a t i t u d e  51°28' i n t e r s e c t  

on t h e  Shuswap Group. 

DESCRIPTION OF THE METALLIC DEPOSITS 

The m e t a l l i c  d e p o s i t s  a r e  r e p l a c e m e n t  d e p o s i t s  i n  beds o f  

l i m e s t o n e  t h a t  a r e  i n t e r b e d d e d  w i t h  s c h i s t s  and g n e i s s e s  o f  t h e  

Shuswap S e r i e s .  They t r e n d  n o r t h w e s t e r l y  and d i p  a t  40' t o  50' 

t o  t h e  sou thwes t ,  c o n f o r m i n g  w i t h  t h e  t r e n d  and a t t i t u d e  o f  t h e  

Shuswap S e r i e s .  Th ree  s e p a r a t e  r e p l a c e m e n t  Zones have been 

e x p l o r e d  on t h e  p r o p e r t y ,  and t h e  p resence  o f  a t  l e a s t  t h r e e  

o t h e r s  i s  i n d i c a t e d  b y  m a g n e t i c  anomal ies .  
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The McLeod Zone and t h e  C o t t o n b e l t  Zone c o n s i s t  o f  l e a d  
F :; 

L : 
? 

and z i n c  s u l p h i d e s  p l u s  l e s s e r  c h a l c o p y r i t e  and a p p r e c i a b l e  
; ,,! 
, . 
:; : s i l v e r  va lues ,  accompanied by  m a g n e t i t e  and i n  some cases 

p y r r h o t i t e ,  i s  a  gangue o f  q u a r t z ,  s k a r n  m i n e r a l s ,  and ca rbona te .  

They a r e  s t r o n g l y  m a g n e t i c  and can b e  d e t e c t e d  r e a d i l y  t h o u g h  

ove rbu rden  by  magnetometer.  The Copper K i n g  Zone c o n s i s t s  

m a i n l y  o f  c h a l c o p y r i t e  i n  q u a r t z ,  b u t  some m a g n e t i t e  o r  

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

The McLeod Zone i s  exposed f o r  a  l e n g t h  o f  2,000 f e e t  and 

i s  open f o r  e x t e n s i o n  a t  b o t h  ends. The C o t t o n b e l t  Zone i s  

exposed f o r  o v e r  12,000 f e e t  and i s  open f o r  e x t e n s i o n  a t  

b o t h  ends. The Copper K i n g  was exposed i n  1913 f o r  a  l e n g t h  

o f  7,500 f e e t  b y  i n t e r m i t t e n t  t r e n c h e s  and i s  open f o r  e x t e n s i o n .  

M i n e r a l i z a t i o n  i s  s t r o n g  and c o n t i n u o u s  o v e r  g r e a t  l e n g t h s  

i n  t h e  McLeod and C o t t o n b e l t  Zones and  l e n s e s  s w e l l  t o  as much as 

12 f e e t  i n  t h i c k n e s s .  W h i l e  i t  i s  p o s s i b l e  t h a t  o r e b o d i e s  

s u f f i c i e n t l y  l a r g e  t o  s u p p o r t  an unde rg round  m i n i n g  o p e r a t i o n  

m i g h t  be deve loped  by  t u n n e l l i n g  o r  d i a m o n d - d r i l l i n g  a l o n g  t h e  

exposed l e n g t h s  o f  t h e s e  zones, g e n e r a l l y  t h e  m i n e r a l i z a t i o n  

i s  t o o  n a r r o w  t o  be economic a t  e x i s t i n g  m e t a l  p r i c e s  and t o d a y ' s  

c o s t s  f o r  unde rg round  m i n i n g .  T h e r e f o r ,  an a t t e m p t  must be made 

t o  t r a c e  t h e  Zones, e i t h e r  down-d ip  o r  a l o n g  s t r i k e ,  t o  where 

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

e i t h e r  by  o p e n - p i t  methods o r  by  l a r g e  s c a l e  unde rg round  methods. 
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R e p o r t s  i n d i c a t e  t h a t  t h ~  C o p p e r  King Zone,  i n  w h i c h  t h e  

v a l u e s  a r e  a l m o s t  e n t i r e l y  i n  c o p p e r ,  may b e  3 5  t o  1 0 @  f e e t  

t h i c k .  I t  is  p o s s i b l e  t h a t  o r e b o d i ~ s  o f  s u b s t a n t i a l  s i z e  w i l l  

b e  f o u n d  e v e n  w i t h i n  t h e  7 , 5 0 0  f o o t  l e n g t h  a l r e a d y  e s t a b l i s h e d .  

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

i n  l i m e s t o n e ,  i t  is  p r o b a b l e  t h a t  a  g r e a t  i n c r e a s e  i n  t h i c k n e s s  

w i l l  be  f o u n d  i n  a r e a s  o f  d r a g - f o l d i n g  o r  i n  a r e a s  o f  c r o s s -  

f a u l t i n g .  The m o s t  e x t e n s i v e  d r a g - f o l d i n g  s h o u l d  b e  f o u n d  a t  

t h e  c r e s t  o f  a n  a n t i c l i n e  o r  t h e  b o t t o m  o f  a s y n c l i n e ,  w h e r e  

i n t e r - b e d  s l i p p a g e  h a s  i t s  maximum e f f e c t .  

The  S h u s w a p  S e r i e s ,  w h i l e . i t s  i n d i v i d u a l  b e d s  c a n  b e  t r a c e d  

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

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

i f  t h e y  c a n  b e  t r a c e d  t o  t h e  S u r f a c e - e x p r e s s i o n  o f  e i t h e r  t h e  

b o t t o m  o f  a s y n c l i n e  o r  c r e s t  o f  a n  a n t i c l i n e .  

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

s u c h  a n  a r e a  by  d e e p - d i a m o n d - d r i l l i n g  on t h e  J o r d a n  R i v e r  l e a d -  

z i n c  p r o s p e c t ,  w h i c h  i s  i n  a  s imilar  g e o l o g i c a l  s e t t i n g  2 8  miles 

s o u t h e a s t  o f  t h e  C o t t o n b e l t .  F a l c o n b r i d g e  M i n e s  h a v e  w o r k e d  

on a  s i m i l a r  p r o j e c t  a t  Ruddock C r e e k ,  22  m i l e s  n o r t h  o f  t h e  

C o t t o n b e l t ,  a n d  i n  a  s i m i l a r  g e o l o g i c a l  s e t t i n g .  They  w e r e  a b l e  

t o  t r a c e  t h e  two s u l p h i d e  z o n e s  by s o i l  s a m p l i n g ,  t o  t h e  d r a g -  

f o l d e d  s u r f a c e  e x p r e s s i o n  o f  t h e  b a s e  o f  a  s y n c l i n e ,  p r o v i n g  
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t h a t  what  h a d  appeared  t o  be two r e p l a c e m e n t  zones were a c t u a l l y  

two l i m b s  o f  a  s i n g l e  bed t h a t  had  been f o l d e d  i n t o  a  s y n c l i n e .  

Subsequent  d i a m o n d - d r i l l i n g  o f  t h e  d r a g - f o l d e d  a r e a  d i s c l o s e d  

s u b s t a n t i a l  i n c r e a s e  i n  t h e  t h i c k n e s s  o f  m i n e r a l i z a t i o n  and t h e  

p r o b a b i l i t y  o f  t h e  d i s c o v e r y  o f  an o rebody  t h a t  w i l l  be mined 

b y  o p e n - p i t  methods. 

PURPOSE OF THE SURVEY 

I t  i s  s u s p e c t e d  t h a t  t h e  s u l p h i d e  r e p l a c e m e n t  zones known 

t o  e x i s t  on t h e  Shuswap Group occupy t h e  l i m b s  o f  a  t i g h t l y  

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

w e s t e r l y ,  and t h a t  i f  s i x  r e p l a c e m e n t  zones e x i s t  on t h e  Shuswap 

Group t h e y  a c t u a l l y  r e p r e s e n t  t h e  s u r f a c e  t r a c e  o f  t h e  t r u n c a t e d  

l i m b s  o f  t h r e e  l i m e s t o n e  beds. S u b s t a n t i a l  t h i c k e n i n g  o f  t h e  

s u l p h i d e  zones may be found  i f  t h e  beds a r e  t r a c e d  t o  t h e  

d r a g - f o l d e d  a r e a  a t  t h e  b o t t o m  o f  t h e  s y n c l i n e ,  e i t h e r  by diamond- 

d r i l l i n g  t o  f i n d  i t  a t  dep th ,  o r  by  t r a c i n g  i t  a l o n g  s u r f a c e  t o  

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

f i n d  o r e  n e a r  s u r f a c e ,  and more e c o n o m i c a l  t o  t r a c e  t h e  zones 

l a t e r a l l y ,  i t  was d e c i d e d  t o  a t t e m p t  t o  t r a c e  t h e  s u l p h i d e  zones 

t o  t h e  n o r t h w e s t  i n  s e a r c h  o f  t h e  s u r f a c e  e x p r e s s i o n  o f  t h e  

t r a c e  o f  t h e  base o f  t h e  s y n c l i n e .  

In 1963, F a l c o n b r i d g e  a t t e m p t e d  t o  do so, u t i l i z i n g  

geochemica l  p r o s p e c t i n g  b u t  n o t  a  magnetometer s u r v e y .  They 
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o b t a i n e d  anomal ies i n d i c a t i n g  s u b s t a n t i a l  ex tens i ons  t o  t h e  

;:# ; no r t hwes t  b u t  were unab le  t o  reach  t h e  d e s i r e d  t a r g e t - a r e a  u s i n g  
'B.,! 
Li:j 

& ,  t h i s  method - p o s s i b l y  because o f  depth  o f  overburden. 
. .~ 

' 8  

d l  3 I n  1966, we conducted a  magnetometer su r vey  f o r  t h i s  purpose. 
#t 

METHOD OF SURVEY 

., . ~. The most n o r t h w e s t e r l y  exposure o f  t h e  C o t t o n b e l t  Zone 
1,. 
%' i s  i n  t h e  Bass S h a f t  a t  an e l e v a t i o n  o f  4,800 f e e t  above sea- 

l e v e l .  About 4,500 f e e t  no r t hwes t  o f  t h e  Bass S h a f t  a t  2,700 

f e e t  above s e a - l e v e l  and a long  t h e  t r e n d  a t  t h e  C o t t o n b e l t  Zone, 

i s  t h e  Ken Outcrop - t h e  o n l y  known ou t - c ropp ing  o f  l ead -z i nc -  

magne t i t e  m i n e r a l i z a t i o n  no r t hwes t  o f  t h e  C o t t o n b e l t  and 

NcLeod Zones. 

I t  was d e s i r e d  t o  e s t a b l i s h  i f  t h e  C o t t o n b e l t  Zone i s  

con t inuous  over  t h e  4,500 f e e t  t o  t h e  Ken Occurrence, and i f  i t  

r e t a i n s  i t s  magnet ic  p r o p e r t i e s  over  t h i s  v e r t i c a l  and h o r i z o n t a l  

d i s tance .  

S t a r t i n g  a t  t h e  BQss S h a f t  and t r e n d i n g  n o r t h w e s t e r l y ,  c l ose -  

spaced magnet ic  r ead ings  were taken  a l ong  a  z ig -zag t r a v e r s e  

t o  t h e  Ken Occurrence. I t  was found t h a t  t h e  C o t t o n b e l t  Zone, 

and enechelon zones, a r e  con t inuous  t o  and beyond t h e  Ken 

Occurrence, and t h a t  t h e  magnet ic  s t r e n g t h  o f  t h e  zones i s  

ma in ta i ned  over  t h i s  v e r t i c a l  and h o r i z o n t a l  d i s tance .  There fo r ,  

i t  may be p o s s i b l e  t o  t r a c e  t h e  s u l p h i d e  zones t o  t h e  a n t i c i p a t e d  

s u r f a c e  t r a c e  o f  t h e  base o f  t h e  s y n c l i n e  by means o f  a  magnetometer. 
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:;A .? 
A b a s e - l i n e  was s u r v e y e d ,  c u t  o u t ,  a n d  p i c k e t e d  a t  4 , 0 0 0  

k! 
P. . . 

f o o t  i n t e r v a l s  a t  t h e  a n t i c i p a t e d  t r e n d  o f  t h e  z o n e s ,  3g0  west 

i4 o f  T r u e  N o r t h .  F i f t y - s i x  c r o s s - l i n e s ,  a p p r o x i m a t e l y  3 , 0 0 0  f e e t  

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

. , 400 f e e t  a p a r t ,  w i t h  p i c k e t s  a t  5 0  f o o t  i n t e r v a l s .  I n  a d d i t i o n ,  

p i c k e t s  were p l a c e d  a t  5 0  f o o t  i n t e r v a l s  a l o n g  a 2 , 4 0 0  f o o t  

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

Shuswap  Lake .  

S u i t a b l e  b a s e - c o n t r o l  s t a t i o n s  were e s t a b l i s h e d  a n d  t h e  

s u r v e y  was s t a r t e d ,  u s i n g  a  S h a r p e  Model  MF-1 F l u x g a t e  m a g n e t o m e t e r ,  

S e r i a l  No. 609235 .  On t h e  g r i d - l i n e s  r e a d i n g s  were g e n e r a l l y  

t a k e n  a t  5 0  f o o t  i n t e r v a l s ,  t h i s  i n t e r v a l  b e i n g  c o n s i d e r e d  

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

z o n e s .  However ,  many r e a d i n g s  s p a c e d  o n l y  a  few f e e t  a p a r t ,  

were t a k e n  i n  t r a c i n g  t h e  i n d i v i d u a l  r e p l a c e m e n t  z o n e s  a l o n g  

t h e i r  t r e n d s .  

INTERPRETATION OF RESULTS 

A s  c a n  b e  s e e n  f r o m  t h e  a c c o m p a n y i n g  map, t h e  r e p l a c e m e n t  

z o n e s  h a v e  b e e n  t r a c e d  by t h e  m a g n e t i c  s u r v e y  down i n t o  t h e  

v a l l e y  o f  B l a i r  C r e e k .  T h e r e ,  t h e i r  t r a c e  s w i n g s  more w e s t e r l y  

a n d  t h e y  e x t , e n d  w e s t e r l y  beyond  t h e  a r e a  c o v e r e d  by  t h e  g r i d .  

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

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

e a s t e r l y ,  g r i d - l i n e s  1 6  W. t o  42  W .  i n c l u s i v e ,  a n d  t o  c o n t i n u e  

t h e  m a g n e t o m e t e r  s u r v e y  a l o n g  them.  
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The weakening o f  t h e  anomaly t h a t  approaches and c r o s s e s  

B l a i r  Creek a t  17 5. on l i n e  38 W. does n o t  n e c e s s a r i l y  i n d i c a t e  

d e c r e a s i n g  m i n e r a l i z a t i o n .  I t  p r o b a b l y  i s  caused by  a  g r e a t  

i n c r e a s e  i n  d e p t h  o f  ove rbu rden  i n  t h e  c r e e k  v a l l e y .  

CONCLUSION AND RECOMMENDATIONS 

The s u l p h i d e  r e p l a c e m e n t  beds have been t r a c e d  by maqnetometer 

t o  t h e  v a l l e y  o f  & i r  Creek t o  where t h e y  t r e n d  w e s t e r l y  o f f  o f  

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

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

m i n e r a l i 7 a t i o n  mav nccr l r .  G r i d  l i n ~ s  I f  '%. t o  4(7 ' i t .  -hn l l ld  he 

e x t e n d e d  t o  7,000 f e e t  s n t ~ t h  n f  t h e  Rasp l i np  and t h e  m a g n e t o m e t ~ r  

s u r v p v  s h o u l d  be c o n t i n g e d  a t  50 f o o t  i n t e r v a l s  o v e r  t h e  e x t ~ n d e d  

l i n e s .  There  i s  a  p o s s i b i l i t y ,  however,  t h a t  t h e  base o f  t h e  s y n c l i n e  

may be t r a c e d  t o  an a r e a  where t h e  o v e r b u r d e n  i s  s u f f i c i e n t l y  

deep t h a t  t h e  m a g n e t i c  e f f e c t  may be masked. S h o u l d  t h i s  be 

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

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

s u r v e y  can be used. 

B I N / ~ C  
A p r i l  18, 1967 
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SUPERVISION AND COSTS - September loL 1966 t o  Oc tober  17. 1966 

T h i s  magnetometer s u r v e y  was l a i d  o u t  and s u p e r v i s e d  by 

13. I. N e s b i t t ,  C o n s u l t i n g  G e o l o g i c a l  E n g i n e e r .  M r .  M. C u r r i e  

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

compass, and t o o k  t h e  magnetometer r e a d i n g s .  E d i n  Sandsmark, 

P. Gomien, Jean LeBlanc ,  and R. Davey s e r v e d  as  axemen. 

C. S tephenson a s s i s t e d  i n  s u r v e y i n g  and l i n e - c u t t i n g .  

............. C u r r i e ,  1$ mo. @ $800.00 $1,000.00 
Sandmark, lt mo. $500.00............ 625.00 
Gomien, 5 days O $20.00............... 100.00 
LeBlanc,  24 days @ $20.00............. 480.00 
Davey, 24 days Q $20.00....... ........ 480.00 ........ C. Stephenson, 3/4 mo. @ $800.00 600.00 

8. I. N e s b i t t ,  4 days Q $100.00 ......... 400.00 

Sub T o t a l  $3,685.00 

.................. G r o c e r i e s  and S u p p l i e s  757.20 .................... H e l i c o p t e r  T r a n s p o r t  2,158.00 .................................... Maps 69.16 
R e n t a l  o f  Magnetometer,  14 months ....... 330 .OO 

GRAND TOTAL 

... C e r t i f i e d  C o r r e c t  
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QUALIFICATIONS OF M Y R L  C U R R I E  

Mr. M y r l  C u r r i e  was p a r t y  c h i e f .  H i s  e x p e r i e n c e  f o l l o w s :  

Worked f o r  Algoma S t e e l  on g e o p h y s i c a l  
e x p l o r a t i o n  work i n c l u d i n g  m a g n e t o m e t e r  
s u r v e y s  a n d  v e r t i c a l  l o o p  E .  M. s u r v e y s .  
T h r e e  y e a r s  a s  h e l p e r  a n d  two  y e a r s  a s  
p a r t y  l e a d e r ,  

Worked f o r  I n t e r n a t i o n a l  N i c k e l  a s  
p a r t y  l e a d e r  on g e o p h y s i c a l  e x p l o r a t i o n  
work i n c l u d i n g  m a g n e t o m e t e r  a n d  E. M .  
s u r v e y s  i n  n o r t h e r n  M a n i t o b a ,  Q u e b e c ,  
a n d  O n t a r i o .  

Working f o r  H u n t e c  as  p a r t y  l e a d e r  on 
g e o p h y s i c a l  s u r v e y s  i n  D y n a s t y  Area, 
Yukon T e r r i t o r y .  S t a r t e d  w o r k i n g  f o r  
8 .  I .  N e s b i t t  i n  S e p t e m b e r ,  1966.  
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CERTIFICATE 

I, B e r t r a m  I. N e s b i t t .  C e r t i f y  as  f o l l o w s :  

1. THAT I am a  C o n s u l t i n g  Eng inee r ,  r e s i d i n g  a t  1869 Comox S t r e e t ,  
Vancouver, B r i t i s h  Columbia,  and  w i t h  o f f i c e s  a t  
809-525 Seymour S t r e e t ,  Vancouver, B r i t i s h  Columbia.  

2. 1 am a  member o f  t h e  A s s o c i a t i o n  o f  P r o f e s s i o n a l  E n g i n e e r s  
o f  B r i t i s h  Columbia.  I have worked  as  a  g e o l o g i s t  s i n c e  
June o f  1935 and have p r a c t i c e d  as a  C o n s u l t i n g  G e o l o g i c a l  
E n g i n e e r  s i n c e  1946. My p r a c t i c e  has been d i v i d e d  between 
m i n i n g ,  p e t r o l e u m  and n o n - m e t a l l i c s .  

My e x p e r i e n c e  i n c l u d e s  s i x  seasons w i t h  t h e  G e o l o g i c a l  
Su rvey  o f  Canada; one season as  e x p l o r a t i o n  g e o l o g i s t  
f o r  Canadian E x p l o r a t i o n s  Ltd.; t h r e e  and o n e - h a l f  yea rs  
on unde rg round  m i n i n g  work a t  t h e  N i c k e l  P l a t e  Mine, 
Hedley,  8. C. i n  v a r i o u s  c a p a c i t i e s  i n c l u d i n g  C h i e f  E n g i n e e r  
and R e s i d e n t  G e o l o g i s t ;  t h r e e  y e a r s  i n  cha rge  o f  e x p l o r a t i o n  
i n  Western Canada f o r  Granby C o n s o l i d a t e d  M i n i n g ,  S m e l t i n g  
and  Power Co. Ltd.; and c o n s u l t i n g  work on m i n i n g ,  
p e t r o l e u m  a n d m n - m e t a l l i c s  e x p l o r a t i o n  p r o j e c t s  i n  s e v e r a l  
p a r t s  o f  Canada, t h e  U.S.A. and mexico.  

3 .  I h o l d  a  deg ree  o f  B a c h e l o r  o f  A p p l i e d  S c i e n c e  i n  
g e o l o g i c a l  e n g i n e e r i n g  Prom t h e  U n i v e r s i t y  o f  B r i t i s h  
Columbia (1939) ,  Mas te r  o f  S c i e n c e  i n  Geology f r o m  
Queen's U n i v e r s i t y  (1941) .  

I am a l s o  a  member i n  good s t a n d i n g  o f  t h e  f o l l o w i n g  
p r o f e s s i o n a l  o r g a n i z a t i o n s :  

The Canadian I n s t i t u t e  o f  M i n i n g  & M e t a l l u r g y  
The American I n s t i t u t e  o f  M i n i n g  & M e t a l l u r g y  
The S o c i e t y  o f  Economic G e o l o g i s t s  
The G e o p h y s i c a l  S o c i e t y  
The A s s o c i a t i o n  o f  P r o f e s s i o n a l  E n g i n e e r s  o f  t h e  P r o v i n c e  
o f  B r i t i s h  Co lumbia  

4. I am t h e  h o l d e r  o f  150,000 f r e e  s h a r e s  and 600,000 escrowed 
s h a r e s  o f  t h e  c a p i t a l  s t o c k  of  G r e a t  N o r t h e r n  P e t r o l e u m  & 
M ines  L t d .  

5. T h i s  r e p o r t  i s  based on p e r s o n a l  v i s i t s  made t o  t h e  c l a i m s  
i n  1965 and 1966; on t h e  s t u d y  o f  o l d  r e p o r t s  and maps by  < 

o t h e r  g e o l o g i s t s ;  on s t u d i e s  o f  g o v e r n m e n t a l  maps and r e p o r t s  
on t h e  a rea ;  and on r e s u l t s  o f  magnetometer s u r v e y s  done 
unde r  my d i r e c t i o n .  

CERTIFIED t h i s  1 8 t h  day o f  A p r i l ,  








