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1. I N T R O D U C T I O N  

W e s t e r n  G e o p h y s i c a l  Aero  D a t a  L t d .  was c o n t r a c t e d  by 

C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L i m i t e d  t o  c o n d u c t  a i r b o r n e  

m a g n e t i c  and  VLF-EM s u r v e y s  o v e r  t h e  W H I T  c l a i m s .  T h e  a i r b o r n e  

work ,  c o n s i s t i n g  o f  a p p r o x i m a t e l y  1 2 0  l i n e  k m  of s u r v e y i n g  was 

c o m p l e t e d  on  t h e  1st and  2nd o f  May, 1989 .  

T h e  W H I T  c l a i m s  a r e  r e c o r d e d  on  C la im S h e e t  82  L / 4 E  i n  

t h e  Vernon Mining  D i v i s i o n ,  B r i t i s h  Columbia and  t h e y  a r e  l o c a t e d  

1 1 . 5  km west o f  Okanagan L a k e ,  s o u t h  of Whiteman C r e e k  ( F i g u r e  

1 ) .  T h e  t o p o g r a p h i c  l o c a t i o n  of  t h e  WHIT c l a i m s  a r e  shown on  

F i g u r e  2 .  

The p u r p o s e  o f  t h e  h e l i c o p t e r - b o r n e  s u r v e y  was t o  a i d  

e x p l o r a t i o n  e f f o r t  o f  t h e  p r o p e r t y  by a s s i s t i n g  t h e  mapping o f  

t h e  s u b s u r f a c e  l i t h o l o g y  and  s t r u c t u r e .  T h e  v a r i a t i o n s  o f  t h e  

e a r t h ' s  m a g n e t i c  f i e l d  were  r e c o r d e d  by a B a r r i n g e r  p r o t o n  

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

q u a d r a t u r e  componen t s  of t h e  m a g n e t i c  f i e l d s  g e n e r a t e d  by VLF-EM 

t r a n s m i t t e r s ,  a l o n g  east-west l i n e s  w h i c h  a r e  a p p r o x i m a t e l y  1 0 0  m 

a p a r t .  T h e  two t r a n s m i t t e r s  w h i c h  were  employed a r e :  NSS, 

A n n a p o l i s ,  M a r y l a n d  ( f r e q u e n c y  2 1 . 4  k H z ,  a z i m u t h :  9 4 O ,  d i s t a n c e :  

BXGAbIBUR 
INlERNAlIONAb 
GONSUblANlS blD.  



L 
119O 30 '  

9 

5 Oo 15 ' 

G ~ I D  'A" 



issl 

1 

WHIT C L A { M S  

TOPOGRAPHICAL L O C A T I O N  M A P  

M r S  82 L/~E 

Frooorea CAW Sitr 

S C A L E  .. I : 3 5 , 0 0 0  



- 2 -  

3585 km)  a n d  N L K ,  S e a t t l e ,  W a s h i n g t o n  ( f r e q u e n c y :  24 .8  kHz, 

a z i m u t h :  2 1 7 O ,  d i s t a n c e :  280 k m ) .  

The  r e s u l t s  were p r e s e n t e d  a s  a c o n t o u r  map o f  t h e  t o t a l  

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

The  two V L F  c o n t o u r  maps a l s o  show t h e  q u a d r a t u r e  componen t  i n  

p r o f i l e  form. The g e o p h y s i c a l  d a t a  a r e  g i v e n  o n  lay-down mosaics  

a t  a s c a l e  o f  1 : 1 0 , 0 0 0 .  F u r t h e r  d e t a i l s  o f  t h e  a i r b o r n e  s u r v e y s  

may h e  f o u n d  i n  t h e  r e p o r t  e n t i t l e d  " T e c h n i c a l  D e s c r i p t i o n  of  a n  

A i r b o r n e  M a g n e t i c  a n d  VLF-EM S u r v e y ,  W H I T  C l a i m s ,  Whi teman C r e e k  

Area, V e r n o n ,  B.C." a u t h o r e d  by  D e n n i s  V. Woods, Ph.D. ,  P .  Eng . ,  

o n  b e h a l f  o f  W e s t e r n  G e o p h y s i c a l  Aero Data  L t d . ,  d a t e d  29 May, 

1 9 8 9 ,  p r e p a r e d  f o r  C a n a d i a n  O c c i d e n t a l  P e t r o o l e u m  L i m i t e d .  

The  f o l l o w i n g  r e p o r t  p r e s e n t s  t h e  i n t e r p r e t a t i o n  of t h e  

g e o p h y s i c a l  d a t a ,  w h i c h  i s  g i v e n  o n  a n  I n t e r p r e t a t i o n  Map, 

o v e r l a y i n g  t h e  g e o p h y s i c a l  maps. 

EXGAbIBUR 
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2 .  D I S C U S S I O N  OF T H E  RESULTS 

c a l  Comments 

T h e  f o l l o w i n g  n o t e s  w e r e  t a k e n  f rom a r e p o r t  by N a m i k  

S a r a c o g l u ,  M.Sc., P .  Eng. ,  e n t i t l e d  "Gold and M u l t i e l e m e n t  

G e o c h e m i s t r y  o f  t h e  WHIT (1-18  and  2 0 - 2 3 )  C l a i m s ,  d a t e d  November 

1 5 ,  1 9 8 8 .  

I t  i s  n o t e d  by S a r a c o g l u  t h a t  t h e  p r o p e r t y  i s  f o u n d  

w i t h i n  a n  a r e a  mapped by A . G .  J o n e s  i n  1956 (Vernon Map A r e a ,  

G . S . C .  Memoir 296)  and  t h a t  p r o p e r t y  was s u b s e q u e n t l y  mapped by 

C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L t d .  i n  1975  and  1977  a t  a sca le  of 

1 :4800 .  

Two d i s t i n c t  r o c k  g r o u p s  were i d e n t i f i e d  by t h e  C a n a d i a n  

O c c i d e n t a l  g e o l o g i s t :  ( a )  " a n  o l d e r  f e l s i c  i n t r u s i o n ,  p r o b a b l y  

r e l a t e d  t o  t h e  mass  o f  s y e n i t e  shown by J o n e s "  w h i c h  i s  o v e r l a i n  

by ( b )  "a g r o u p  of younger  v o l c a n i c s  which  were mapped r e g i o n a l l y  

a s  T e r t i a r y  ( J o n e s ) "  ( S a r a c o g l u ,  1 9 8 8 ) .  
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Two u n i t s  o f  t h e  f e l s i c  i n t r u s i o n  a r e  d e s c r i b e d :  t h e  

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

s e c o n d  i s  a l a t i t e  p o r p h y r y .  I t  i s  n o t e d  t h a t  a b o u t  80% of t h e  

p r o p e r t y  i s  u n d e r l a i n  by t h e  f e l s i c  i n t r u s i o n s .  The  T e r t i a r y  

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

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

e l e v a t i o n s ,  s u g g e s t i n g  t h a t  " t h e y  were d e p o s i t e d  o v e r  a v e r y  

rugged  p r e - T e r t i a r y  t o p o g r a p h y "  ( S a r a c o g l u ,  1 9 8 8 ) .  

F e w  t r e n d s  of j o i n t  sets w e r e  m e a u r e d  w h i c h  i s  a b o u t  

13O0T, a p p r o x i m a t e l y  p a r a l l e l  t o  t h e  main v a l l e y  i n  t h e  western 

p a r t  o f  t h e  p r o p e r t y .  O b s e r v a t i o n s  wh ich  were made r e g a r d i n g  t h e  

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

t h a t  t h e  t r i b u t a r y  stream f l o w s  a g a i n s t  t h e  Whiteman Creek  f l o w  

l e d  S a r a c o g l u  t o  t h e  s u g g e s t i o n  t h a t  t h e r e  is  "a p o s t - v o l c a n i c  

f a u l t  a l o n g  t h e  l i n e a r  t r i b u t a r y  stream" ( S a r a c o g l u ,  1 9 8 8 ) .  

b o t h  i n  a l t e r e d  a n d  u n a l t e r e d  r o c k s .  

2 .2  M a g n e t i c  S u r v e y  

I t  was n o t e d  t h a t  p y r i t e  i s  l o c a l l y  

hown T h e  m a g n e t i c  u n i t s  wh ich  a r e  

a b u n d a n t  a n d  o c c u r s  

n t h e  i n t e r p r e t a t i o n  

EXGAbIBUR 
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map were o u t l i n e d  o n  t h e  b a s i s  of  t h e  varying magnetic 

c h a r a c t e r i s t i c s .  These f e a t u r e s  were subsequent ly  ass igned  a 

geo log ica l  i d e n t i f i c a t i o n  which i s  based on t h e  c o r r e l a t i o n  

between t h e  known geology and t h e  magnetic s i g n a t u r e s .  

The magnetic contour map f a i r l y  d e s c r i b e s  t h e  known 

geology descr ibed  e a r l i e r .  Two d i s t i n c t  magnetic p a t t e r n s  a r e  

apparent  : 

- t h e  ma jo r i ty  of  t h e  survey a r e a  i s  covered by g e n t l y  

varying magnetic f i e l d  d e p i c t i n g  t h e  f e l s i c  i n t r u s i v e  

rocks.  There a r e  few magnetic anomalies of smal l  

amplitude which could r e p r e s e n t  a somewhat more 

magnetic phase of t h e  i n t r u s i o n  o r  o u t l i e r s  of weakly 

magnetic vo lcan ic s .  

- t h e  second s e t  of d i s t i n c t  magnetic p a t t e r n s  d e s c r i b e  

t h e  T e r t i a r y  vo lcan ic s .  One of t h e  most d i s t i n c t i v e  

r e p r e s e n t a t i v e  of t h e s e  occurs  i n  t h e  west c e n t r a l  

map a r e a ,  i d e n t i f i e d  a s  M 1 .  The u n i t  d e s c r i b e s  mafic 

composition, f l a t l y  d ipping  ( t o  t h e  wes t )  vo lcan ic s .  

U n i t s  M 2  and M3, l o c a t e d  i n  t h e  s o u t h e a s t  corner  a r e  

a l s o  be l ieved  t o  r e p r e s e n t  mafic v o l c a n i c s ,  b u t  t h e i r  

d i p  i s  no t  r e a d i l y  recognizeable  from t h e  magnetic 

EXGAbIBUR 
I INIERNAIIONAb V GONSUbIANIS 1ID.  
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d a t a .  The o t h e r  o u t l i n e d  m a g n e t i c  u n i t s  more t h a n  

l i k e l y  demark o u t l i e r s  of v o l c a n i c  r o c k s  o f  

i n t e r m e d i a t e  t o  f e l s i c  compos i t ion  o r  

u n d i f f e r e n t i a t e d  v o l c a n i c s .  On ly  a few s t r u c t u r a l  

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

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

a n d / o r  s h e a r  z o n e s .  

2.3 VLF-EM S u r v e y  

T h e  VLF-EM r e s p o n s e s  a r e  g e n e r a t e d  by t w o  phenomena 

s i n g u l a r l y  o r  i n  c o m b i n a t i o n  a n d  t h e s e  a r e :  ( a )  c u r r e n t  

g a t h e r i n g  a n d  ( b )  i n d u c t i o n .  I n  t h e  f i r s t  i n s t a n c e ,  t h e  r e t u r n  

c u r r e n t  t o  t r a n s m i t t e r ,  which  s e e k s  t h e  p a t h s  of  l e a s t  r e s i s t a n c e  

( c o n d u c t i v e  s h e a r s ,  f a u l t s ,  c o n d u c t i v e  c o n t a c t s ,  e t c )  c a u s e s  

VLF-EM r e s p o n s e s .  The a n o m a l o u s  r e s p o n s e s  o c c u r r i n g  o v e r  t h e s e  

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

i n d u c t i o n .  I n  t h e  s e c o n d  case ,  t h e  VLF-EM a n o m a l i e s  a r e  caused  

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

c o n d u c t o r  ( s u l p h i d e s ,  g r a p h i t e  c o n d u c t i v e  s t r u c t u r e s ,  e t c . ) .  I t  

i s  b e l i e v e d  t h a t  t h e  VLF-EM r e s p o n s e s  d e t e c t e d  by t h e  a i r b o r n e  

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

s t r u c t u r e s  a n d  c o n t a c t s .  The  VLF 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  
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p r o v i d e s  a p r i m a r y  e l e c t r o m a g n e t i c  f i e l d  wh ich  i s  i n  good 

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

n o r t h - n o r t h e a s t  a n d  n o r t h - n o r t h w e s t .  The  r e s p o n s e s  f r o m  t h e s e  

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

l i n e s .  The  d e f i n i t i o n  o f  a n o m a l o u s  t r e n d s  c a u s e d  by s t r u c t u r e s  

wh ich  a r e  i n  good  c o u p l i n g  w i t h  t h e  A n n a p o l i s  t r a n s m i t t e r  c o u l d  

b e  ambiguous  a t  t imes because o f  t h e  u n f a v o u r a b l e  f l i g h t  l i n e  

d i r e c t i o n .  

T h e  t w o  d o m i n a n t  s t r i k e s  of  t h e  VLF-EM c o n d u c t o r s  a r e :  

( a )  w e s t - n o r t h w e s t  t o  n o r t h - n o r h t w e s t  a n d  ( b )  n o r t h - n o r t h e a s t  t o  

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

r a r e r ,  b u t  p r e s e n t .  C o n d u c t o r s  V L 1 ,  V L 2  a n d  V L 3  c a n  be c o n s t r u e d  

a s  t h e  r e p r e s e n t a t i v e  of  a m a j o r ,  n o r t h w e s t  s t r i k i n g  s t r u c t u r e  

o c c u p i e d  by t h e  creek.  I t  would  appear  t h a t  t h i s  s t r u c t u r e  

s u b s e q u e n t l y  may h a v e  b e e n  d i s l o c a t e d  a l o n g  n e a r l y  east-west  

f a u l t i n g ,  p a r t i a l l y  r e p r e s e n t e d  by V L 4  and  F 1 .  The e a s t e r l y  

b r a n c h e s  of  t h i s  s t r u c t u r e  c o u l d  b e  r e p r e s e n t e d  by C o n d u c t o r s  

V L 5 ,  v L 6 ,  v L 7  a n d  v L 8 .  

EXGAbIBUR 
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3. SUMMARY AND CONCLUSIONS 

The magnetic data derived from the airborne gheophysical 

survey have demonstrated that the survey area is underlain by 

generally non-magnetic intrusive rocks forming the "basement 

rocks". In turn these are overlain by Tertiary volcanics; the 

magnetic expression of these varies from anomalies of moderate 

amplitude to large amplitude anomalies, indicating the possible 

mafic composition of the volcanics. 

The structural information derived from the VLF-EM data 

describes structural deformation along faults and/or shear zones 

striking from west-northwest to north-northwest and from 

east-northeast to north-northeast. 

Respectfully submitted, 

FLJ:sb 

Oct. 23, 1989 Consulting Geophysicist 1 
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4. A P P E N D I X  

- S t a t e m e n t  of  Qualifications 

- C o s t  Breakdown 
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Toronto, Ontario. Project Geophysicist: 

interpretation of  airborne magnetic and 

radiometric surveys (mineral and oil 

exploration) from Latin, America, Canada 

and U.S.A. Shallow refraction engineering 

seismic surveys and interpretation. 

1963 - 1964 Hunting Survey Corporation, Toronto, Manager 

of Gravity Operations; in charge of  large 

scale gravity surveys in the Foothills of the 

Rocky Mountains and helicopter supported 

surveys in the Canadian Arctic Islands. 

1964 - 1970 Huntec Limited, later Huntec Division of 

Kenting Earth Sciences Ltd., Toronto; Senior 

Geophysicist (1964-1967): interpretation of 

airborne magnetic and radiometric surveys f o r  

the U.N. (Nicaragua, Costa Rica, Panama); 

supervision of airborne surveys (Africa); 

participated in the development of  the 

Hydrosonde marine seismic system and later 

conducted numerous surveys with the system. 

EXGAbIBUR 
I INTERNATIONAb V GONSUbTANTS bTD. 
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O p e r a t i o n s  Manager ( 1 9 6 8 ) :  r e s p o n s i b l e  f o r  

a l l  p r o j e c t s  f rom n e g o t i a t i n g  t o  r e p o r t i n g ,  

i n c l u d i n g  i n t e g r a t e d  e x p l o r a t i o n  programmes 

i n  Canada and C e n t r a l  Amer ica .  

G e n e r a l  Manager ,  E a r t h  Sc ience  Depar tmen t  

( 1 9 6 9 ) :  r e s p o n s i b l e  f o r  mangement of  t h e  

D e  pa r t m e  n t . 
C h i e f  G e o p h y s i c i s t  ( 1 9 7 0 )  : r e s p o n s i b l e  f o r  

a l l  t e c h n i c a l  a s p e c t s .  

1970 - 1 9 7 8  B a r r i n g e r  R e s e a r c h  L t d . ,  T o r o n t o ;  S e n i o r  

G e o p h y s i c i s t  r i s i n g  t o  C h i e f  G e o p h y s i c i s t ,  

Manager o f  A i r b o r n e  O p e r a t i o n s :  r e s p o n s i b l e  

f o r  t h e  G e o p h y s i c a l  D e p a r t m e n t  o f  t h e  

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

a n d  g r o u n d  s u r v e y s  f o r  a J o i n t  V e n t u r e  i n  

i n t e g r a t e d  e x p l o r a t i o n  p rogrammes  i n  Canada 

a n d  F i j i .  P a r t i c i p a t e d  i n  t h e  d e v e l o p m e n t  o f  

t h e  E-PHASE a i r b o r n e  r e s i s t i v i t y  s y s t e m ,  a n d  

l a t e r  s u p e r v i s e d  and  i n t e r p r e t e d  t h e  d a t a .  

A s  Manager o f  A i r b o r n e  O p e r a t i o n s  o r g a n i z e d  

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

a i r b o r n e  g e o c h e m i c a l  s u r v e y s .  

BXGAbIBUR 
INlERNAlIONAb 
GONSUbTANlS blD.  
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1978 - present Excalibur International Consultants Ltd., 

Toronto ; 

Consulting Geophysicist: consultant to 

mining exploration companies (uranium, base 

and precious metal exploration) , supervised 

airborne surveys and interpretations for the 

U.N. (Mauritania, the Yemens), airborne 

survey planning for CIDA (Honduras), 

conducted geophysical seminars for mining 

companies and for civil engineers. Part-time 

instructor of geophysics at the Ryerson 

Polytechnical Institute, Toronto. 

PROFESSIONAL . -  
AF FILIATIONS 

- 

- 

- 

Member of the Association of Professional 

Engineers of the Province of Ontario 

Society of Exploration Geophysicists 

Canadian Exploration Geophysical Society 

European Association of Exploration 

Geophysicists 

Canadian-Hungarian Engineers Association 

British Columbia Geophysical Society 

Canadian Geophysical Union 

Geological Association of Canada 

EXGAbIBUR 
INIERNAIIONAb V CONSUbIANIS bID. 
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- Past Member, Committee on Exploration and 

Classification of Earth Materials, 

Transportation Research Board, National 

Research Council, U S A  

- Past Member, Working Group on Geoscience, 

Canadian Advisory Committee on Remote 

Sensing, Department of Energy, Mines and 

Resources 

BXGAbIBUR 
INlERNAlIONAb w GONSUblANlS blD.  
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COST BREAKDOWN 

P r o f e s s i o n a l  s e r v i c e s  by F .  L .  J a g o d i t s ,  
i n t e r p r e t a t i o n  of  t h e  a i r b o r n e  d a t a  

D r a f t i n g  a n d  r e p r o d u c t i o n  ( $ 1 0 0 . 0 0  + $ 8 . 7 5 )  

$ 1 , 4 8 0 . 0 0  

1 0 8 . 7 5  

EXGAbIBUR 
INIERNAIIONAb 
GONSUbIANIS WID. 








