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S U N l l A R Y  _______ 
A c o m b i n e d  m a q n e t i c  a n d  VLF-EM s u r v e y  was c a r r i e d  o u t  o v e r  

t h e  S o p h i a  G r o u p  o f  c la ims l o c a t e d  near S o p h i a  L a k e  a b o u t  1 2  

miles N o r t h  of Nicola i n  t h e  Nicola  M i n i n q  D i v i s i o n ,  B . C .  Access 

t o  t . h e  p r o p e r t y  is b y  road  a n d / o r  v a t e r .  T h e  t e r r a i n  i s  h i q h  

p l a t e a u ,  many s w a m p s  cross t . h e  claims, a n d  t h i c k  b u s h  ex is t s .  

T h e  o b j e c t  of t.he s u r v e y  was t o  l oca t e  p o t e n t i a l  a r e a s  f o r  

s u l p h i d e  t e p o s i t s .  

T h e  p r o p e r t y ,  a c c o r d i n q  t o  G.S.C. Nap R 8 6 A ,  is m a i n l y  

u n d e r l . a i n  b y  c o u n t r y  r o c k ,  c o m p o s e d  of q r e e n s t o n e ,  a n d e s i t e  and 

b a s a l t ,  w i t h  m i n o r  a r q i l l i t e  a n d  l imestone. The  s e d i m e n t s  a r e  

c u t  by n u m e r o u s  i n t r u s i v e  p l u q s ,  s t - o c k s  a n d  d y k e s .  Many c o p p e r  

a n d  o t h e r  s u l p h i d e  o c c u r r e n c e s  a r e  f o u n d  i n  t h e  a r e a .  N e w  coppe r  

m i n e s  a r e  p r o d u c i n q  t o  t h e  n o r t h  a t  A f t o n ,  a n d  t o  t h e  west i n  

t h e  H i q h l a n d  V a l l e y .  

For t h e  s u r v e y ,  t h e  i n s t r u m e n t s  u s e d  were a C o l u m b i a  

p o r t a b l e  f l u x - q a t e  m a q n e t o m e t e r  and a SabrP VLP-Efl i n s t r u m e n t .  

T h e  s u r v e y s  were t r a v e r s e d  on l i n e  s p a c i n q s  of 4 0 0  f e e t  w i t h  

r e a d i n g s  t a k e n  a t  100 f o o t  i n t e r v a l s .  T h e s e  v a l u e s  were p l o t t e d  

on  maps,  a n a l y s e d  a n d  i n t e r p r e t e d .  

T h e r e  is a l a r q e  increase  i n  e l e c t r o - m a q n e t i c  c o n d u c t i v i t y  

i n  t h e  c e n t r a l  s e c t i o n  of t h e  p r o p e r t y ,  c o n f i r m e d  by b o t h  VLF-EM 

f i e l d  s t r e n q t h  a n d  J i p - a n q f e  s u r v e y s .  
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1. T h e  p r o p e r t y  s h o u l d  D e  t h o r o u q h l v  p r o s p e c t p d  a n d  t h e  

q e o l o q y  mapped.  T h i s  w i l l  a s s i s t  i n  i n t e r p r e t i n q  q e o p h y s i c a l  

a n d / o r  q e o c h e m i c a l  d a t a  a s  well a s  h e l p  t o  assess t h e  mineral  

p o t e n t i a l  of t h e  p r o p s r t y .  

2. Ph2 p r o p e r t y  s h o u l d  h e  s o i l  s a m p l e d  a n d  t h e  s a m p l e s  t e s t e d  

for c o p p e r ,  s i l v e r  and  o t h e r  b a s e  metals. 

3 .  An i n d u c e d  p o l a r i z a t i o n  s u r v e y  i s  r e c o m m e n d e d .  

F e s p e c t f u l l y  s a b r n i t t e d ,  
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GEOPHYSICAL REPORT 

on t h e  

GROIIND BAGWETIC A N D  VLP-EM SURVEY 

on t h e  

S O P H I A  G R O U P  OF  C L A I N S  

S O P S I A  LAKE, PIAP 921/7 

NICOLA M I N I N G  D I V I S I O N ,  B R I T I S H  COLUBBIA. 

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

i n t e r p r e t a t i o n  of a c o m b i n e d  q r o u n d  m a q n e t o m e t e r  a n d  v e r y  low 

f r e q u o n c v  e l e c t r o a a q n e t i c  (VLP-ELI) s u r v e y  c a r r i e d  o u t  o v e r  t h e  

S O P H I A  q r o u p  of claims d u r i n q  S e p t e m b e r  1977. A t o t a l  of n i n e  

{9) s u r v e y  l i n e s  was t r a v e r s e d ,  e a c h  l i n e  b e i n q  4800 feet. 

T h e  o b j e c t  of t h e  s u r v e y  was t o  s e a r c h  f o r  economic 

s u l p h i r i e  m i n e r a l i z a t i o n .  T h e  p u r p o s e  o f  t h e  a a q n e t o a e t e r  was t o  

s e a r c h  f o r  m a g n e t i c  mine ra l  hod ie s ,  a s s o c i a t e d  w i t h  maqnetite 

a n d / o r  p y r r h o t i t e .  T h a t  of t h e  VLP-EM i n s t r u m e n t  was t o  s e a r c h  

f o r  s u l p h i d e s  i n  r i a s s i v e  form. A s e c o n d a r y  o b j e c t i v e  of b o t h  

i n s t r u m e n t s  was t o  o b t a i n  i n f o r m d t i o n  on t h e  s t r u c t u r a l  q e o l o q v  

o f  t h e  p r o p e r t y .  
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FIELD PERSONNEL 

S. H i l l  - I n s t r u m e n t  O p e r a t o r  and  F i e l d  S u p e r v i s o r  

J. Weirman - I n s t r u m e n t  O p e r a t o r  a n d  E lec t ron ic  T e c h n i c i a n  

W. G i b s o n  - I n s t r u m e n t  O p e r a t o r  

-____ _____ ____ 

T h e y  a r e  e x p e r i e n c e d  f i e l d  crew who h a v e  c a r r i e d  o u t  

numerous  s u r v e y s  t h r o u q h o u t  W e s t e r n  C a n a d d  f o r  Q U I L U M  

EXPLORITION, BOX 380,  S e c h e l t ,  B.C. VON 3A0 

T h e  p r o p e r t y  is l o c a t e d  near S o p h i a  L a k e  w h i c h  i s  l o c a t e d  

a p u r o x i m a t e l y  1 2  miles N o r t h  of Nicola i n  t h e  Nicola f l i n i n q  

D i v i s i o n .  

T h e  q e o q r a p h i c a l  c o o r d i n a t e s  of t h e  S o p h i a  p r o p e r t y  a r e  50 

18" l a t i t u d e  a n d  120 45'W l o n u i t u d e .  

Access is b y  r o a d  . 

The  p r o p e r t y  i s  c o m p r i s e d  of 20  c o n t i q u o u s  mineral  claims 

d e s c r i b e d  b e l o w .  

claim N a n  F i e c o r d  No, -------- R e c o r d i n g  

S o p h i a  1-20 1 7 6  (9)  sep. 10.1976 

T h e  p r o p e r t y  is w h o l l y  owned b y  C h a r l e s  B o i t a r d  of 

V a n c o u v e r  , B r  it i s h C o  111  R b i a  . 



PHYS IOGRAPAY 

T h e  p r o p e r t y  is l o c a t e d  w i t h i n  p a r t  of  t h e  p h y s i o q r a p h i c  

d i v i s i o n  known a s  + h e  I n t e r i o r  P l a t e a u .  T h e  c la ims are o n  f a i r l y  

m i l d  t e r r a i n  w i t h  e a s y  s l o p e s  a n d  e l e v a t i o n s  t h a t  r a n q e  from 

4 5 0 0  t o  6 0 0 0  f e e t  a.s.1. 

w i n d f  a 1 

__ HISTORY _____ 

Good t i m b e r  e x i s t s  o n  t h e  c la ims .  Larqe n u m b e r s  of  

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

Q3 PRFVTOIJS 

No w o r k  known t o  t h e  writer h a s  p r e v i o u s l y  b e e n  d o n e  o n  t h e  

claims. 

T h e  r e q i o n a l  q e o l o q y  is s h o w n  on Open F i l e  Nap 8 8 6 8  

p u b l i s h e d  b y  t h e  G e o l o g i c a l  Survey of C a n a d a  i n  1971. T h i s  map 

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

q r e e n s t o n e s ,  a n d e s i t e s  a n d  b a s a l t s  w i t h  m i n o r  a r q i l l i t e  a n d  

l i m e s t o n e  o f  " r iass ic  a q e .  S m a l l  p l u q s ,  s t o c k s  a n d  d y k e s  of 

C o a s t  I n t r u s i o n s  c u t  t h e s e  s e d i m e n t a r y  rocks. 

Numerous o c c u r e n c e s  of  m i n e r a l i z a t i o n  a r e  known i n  t h e  

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

h a v e  b e e n  f o u n d  i n  t h e  r o c k s  of t h e  Nicola  q r o u p .  V e i n  d e p c s i t s  

c o n t a i n i n q  q o l d  a n d  s i l v e r ,  w i t h  l e a d ,  z i n c  a n d  C o p p e r  m i n e r a l s  

o c c u r  i n  t h e  T r i a s s i c  q r e e n s t o n e s  a t  S t u m p  C a k e  (16 miles,west) 

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

q r e e n s t o n e s  a n d  l i m e s t o n e s  of Swakum M o u n t a i n  ( 2  miles west). T o  
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t h e  n o r t h - e a s t ,  t h e  I r o n  n a s k  b a t h o l i t h  c o n t a i n s  c o p p e r  d e p o s i t s  

a n d  v e i n s  of m a q n e t i t r ? .  

T h e  m a q n e t i c  d a t a  was d e t e c t e d  u s i n q  a C o l u m b i a  p o r t a b l e  

f l u x - q i t e  magnetometer. T h i s  measures t h e  a b s o l u t e  v a l u e  of t h e  

e a r t h ' s  s a q n e t i c  f i e l d  i n t e n s i + y .  T h e  s e n s i t i v i t y  is 10 qamma 

a c d  t h e  a b s o l u t e  c a l i b r a t i o n  is q o v e r n e d  by a c r y s t a l - c o n t r o l l e d  

o s c i l l 3 t o r  s o  t h a t  it c a n n o t  d r i f t .  

O n l y  t w o  coinmonlv o c c u r i n g  m i n e r a l s  a r e  s t r o n q l y  m a q n e t i c ;  

m a q n e t i t e  a n d  p y r r h o t i t e .  Hpnce ,  m a q n e t i c  s u r v e y s ,  b o t h  q r o u n d  

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

i n  v a r y i n g  c o n c e n t r a t i o n s .  f l aqne t i c  d a t a  a r e  also u s e f u l  a s  a 

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

structure s i n c e  d i f € e r e n t  r o c k  types h a v e  d i f f e r e n t  b a c k q r o u n d  

a m o u n t s  o f  m a q n e t i t e  a n d / o r  p y r r h o t i t e .  

2. VLP-EM SURVEY 

A VLF-EP1 receiver m a n u f a c t u r e d  by  S a b r e  E l e c t r o n i c s  of 

Vancouver ,  R.C was u s e d  f o r  t h e  VLP-EM s u r v e y .  T h i s  i n s t r u m e n t  

i s  d e s i q n e d  t o  measure t h e  c u r r e n t  i n d u c e d ,  i n  a v e r t i c a l  c o i l ,  

by t h e  p r i m a r y  a n d  s e c o n d a r y  f i e l d s  of % h e  v e r y  low f r e q u e n c y  

c l e c t r o m a q n e t i c  f i e l d  (VLP-EM) t r a n s m i t t e d  a t  19.6 khz f r o m  

S e a t t l e ,  W a s h i n q t o n .  B o t h  t h e  d i p  a n q l e  a n d  f i s l d  s t r e n q t h s  a r e  

m e a s u r e d  by  t h i s  i n s t r u m e n t . .  
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I n  a l l  e l e c t r o m a q n e t i c  p r o s p e c t i n q ,  a t r a n s m i t t e r  p r o d u c e s  

an  a l t ? r n a t i n q  m a q n e t i c  f i e l d  ( p r i m a r y )  b y  a s t r o n q  a l t e r n a t i n q  

c n r r e n t  u s u a l l y  t . h r o u q h  a c o i l  of wire. I f  a c o n d u c t i v e  mass 

s u c h  a s  a su1phj .de  b o d y  i s  w i t h i n  t h i s  m a q n e t i c  f i e l d ,  a 

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

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

f i e l d .  I t  j .s t h i s  d i s t o r t i o n  t h a t  t h e  E N  receiver measures,  T h e  

VLP-EN u s e s  a f r e q u e n c y  r a n q e  from 16 t o  2 4  k h z .  w h e r e a s  most EN 

i n s t r u m e n t s  use f r e q u e n c i e s  r a n q i n q  from a few h u n d r e d  t o  a few 

t h o u s a n a  hz. B e c a u s e  of its r e l a t i v e l y  h i q h  f r e q u e n c y ,  t h e  VLP- 

EM can  p i c k  u p  b o d i e s  of  a much lower c o n d u c t i v i t y  a n d  t h e r e f o r e  

i t  is more s u s c e p t i b l e  t o  c l a y  b e d s ,  e l e c t r o l y t e - f i l l i a q  f a u l t  

o r  s h e a r  z o n e s  a n d  p o r o u s  h o r i z o n s ,  q r a p h i t e ,  carbonaceous 

s e d i m e n t s ,  l i t h o l o q i c a l  c o n t a c t s  a s  well a s  s u l p h i d e  b o d i e s  of 

too low a c o n d u c t i v i t y  € o r  o t h e r  E. i l  m e t h o d s  t o  p i c k  up. 

C o n s e q u e n t l y ,  t h e  VLP-EM h a s  a d d i t i o n a l  u s e s  i n  m a p p i n q  

s t ructure  a n d  i n  p . i c k i n q  up s u l p h i d e  b o d i e s  of t o o  low a 

c o n d u c t i v i t y  f o r  c o n v e n t i o n a l  EEI m e t h o d s  a n d  too  sinall f o r  

i n d u c e d  p o l a r i z a t i o n  ( i n  p l a c e s  i t  c a n  b e  u s e d  i n s t e a d  of 1.P). 

H o w e v e r ,  i ts s u s c e p t i b i l i t y  t o  less c o n d u c t i v e  b o d i e s  r e s u l t s  i n  

a n u m b e r  of anomal i e s ,  many of t h e m  d i f f i c u l t  t o  e x p l a i n  a n d ,  

t h u s ,  VLF-FE p r e f e r a b l y  s h o u l d  n o t  h e  i n t e r p r e t e d  w i t h o u t  a q o o d  

g e o l o q i c a l  k n o w l e d q e  of  t h e  p r o p e r t y  a n d / o r  c r o s s  c o r r e l a t i n q  

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

------ S U R  V EY P P OC EDUPE 

T h e  s u r v e y  was c a r r i e d  o u t  by t r a v e r s i n q  p r e - e s t a b l i s h e d  

l i n e s  k a w n  o n  a b l o w n  up map of t h e  a r e a .  L i n e s  were U O O  f e e t  
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a p a r t  a n d  t r a v e r s e d  i n  a n  cast-west d i r e c t i o n .  A l l  s t a t i o n s  were 

r i b b o n e d ,  n u m h e r e d  a n d  recorded  a n d  p l o t t e d  on t h e  maps. All 

s t a t i o n s  i n  a l i n e  were 100 feet  a p a r t .  

A l l  v a l u e s  were e n t e r e d  i n t o  a n  IBPi-370 c o m p u t e r  a n d  

p l o t t e d  o n  a g r i d .  They were t h e n  d i s p l a y e d  a t  t h e  a p p r o p r i a t e  

i n t e r v a l s ,  a f t e r  a v e r a q i n q  o v e r  t h e  n e a r e s t  n e i q h b o u r s  i n  o r d e r  

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

2. )"F s u r v e y  

T h e  f i e l d  s t r e n q t h  v a l u e s  were e n t e r e d  i n t o  a n  IBM-370, 

a v e r a q e d  a s  e x p l a i n e d  above,  p l o t t e d  o n  a q r i d ,  a n d  d i s p l a y e d  a t  

t h e  a p p r o p r i a t e  i n t e r v a l .  The d i p - a n q l e  is s m o o t h e d  by a v e r a q i n q  

n e a r e s t  n e i q h b o u r s  a n d  t h e  d i p - a n q l e  is p l o t t e d .  T h i s  p r o c e d u r e  

a l l ows  t h e  e a s i e s t  r e c o q n i t i o n  of VLF a n o m a l i e s  a s  e x p l a i n e d  

below. 

_____ I n t e r p r e t a t i o n  

1.  ilgggggic Sggvey 

T h e  v a l u e s  v a r y  o v e r  a ranqe of a p p r o x i m a t e l y  1 ,000 qammas. 

T h i s  is n o t  d w i d e  v a r i a t i o n  a n d  a n o m a l i e s  a r e  n o t  r e a d i l y  

O b S e r V a b l e .  T h e  h a c k q r o u n d  is a t  a p p r o x i m a t e l y  55 ,000  qammas. 

2. XLp Sllgvey 

T h e  VLF y i e l d s  two v a r i a h l e s  w h i c h  a l low i n t e r p r e t a t i o n ;  

f i e l d  s t r e n q t h  .md d i p  anq le .  I n  q e n e r a l  t h e  f i e l d  s t r e n q t h  w i l l  

i n c r e a s e  o v e r  an e l e c t r o m a q n e t i c  c o n d u c t o r ,  w h i l e  t h e  d i p  a n q l e  
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w i l l  h a v e  a s h a r p  c h a n q e  a t  t h e  b o u n d a r y  b e t w e e n  a q o o d  and Foor 

c o n d u c t o r .  H o w e v e r  f a u l t  zones a n d  r o c k  u n i t  c h a n q e s  c a n  p r o d u c e  

s i m i l a r  e f f e c t s .  T o p o g r a p h y  is n o t  e x p e c t e d  t o  h a v e  much effect  

on t h e  VLP d a t a  i n  t h i s  p l a t e a u  r e q i o n .  

T h e  f i e l d  s t r e n q t h  map s h o w s  a l a r q e  increase i n  t h e  

g e n e r a l  r e g i o n  o f  l i n e s  C-H a n d  s t a t i o n s  32-40 .  T h e  increase i s  

from a b a c k q r o u n d  of  2 0  E . 3  u n i t s  t o  a h i q h  of q rea t e r  t h a n  4 5  

F.fl u n i t s  w h i c h  occurs a t  D-38. 

T h e r e  a p p e a r s  i n  t h e  N o r t h - e a s t  s e c t i o n  t o  b e  a s t r u c t u r e  

a f f e c t i n q  t h e  f i e l d  s t r e n g t h .  W h e t h e r  t h i s  is a c o n d u c t o r  o r  

f a u l t  zone  c a n  n o t  be d e t e r m i n e d  from t h i s  d a t a  a l o n e .  

E x a m i n a t i o n  of t h e  d i p  a n q l e  f i q u r e  a l lows some f u r t h e r  

c o n c l u s i o n s .  C o n f i r m a t . i o n  o f  t h e  l a r q e  f i e l d  s t r e n q t h  anomolv is 

r e a d i l y  o b s e r v a b l e  from t h e  l a r q e  c h a n q e s  i n  d i p - a n q l e  i n  t h e  

same req ion .  T h e s e  may p o s s i b l y  b e  r e l a t e d  t o  t h e  l a r q e  maqnet ic  

a n o m a l i e s  i n  t h e  same reg ion .  

T h e s e  r e s u l t s  a r e  i n d i c a t i v e  of a n o m a l o u s  c o n d u c t o r s .  S u c h  

a l a r g e  a n o m a l o u s  a r e a  w o u l d  be more i n d i c a t i v e  of a qene ra l  

i n c r e a s e  i n  t h e  c o n d u c t i v i t y  of t h e  r o c k .  T h i s  c o u l d  correspond 

t o  a n  increase i n  c o n t e n t  of c o n d u c t i n q  s u l p h i d e s  i n  t h e  

ma te r i a l  c o m p r i s i n q  t h i s  req ion .  

SELECTED B I8 L I O G R  A PHY 

--_-- Geology flap, tfi_c’f&g, sg&ozs  _and pig Districts, B r i t i s h  

Co lumbia .  Geol. S u r v  o f  C a n a d a ,  f lap A 8 6 A ,  1971. 
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GEOPHYSICIST'S CERTIFICATE 

I ,  J O H l i  R. DAVIES, of  t h e  C i t y  of Vancouver .  i n  t h e  

P r o v i n c e  o f  B r i t i s h  C o l u m h i a ,  d o  h e r e b y  c e r t i f y :  

T h a t  I am a C o n s u l t i n q  G e o p h y s i c i s t  o f  Q u i l u n  E x p l o r a t i o n s  

L t d . ,  BOX 3 8 0 ,  S e c h e l t ,  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  t h a t :  

1. I am a q r a d u a t e  of t h s  C a l i f o r n i a  I n s t i t u t e  of T e c h n o l o q y  

( 1 9 6 7 )  a n d  h o l d  a M.S. D e g r e e  i n  G e o p h y s i c s .  

2. I h a v e  b e e n  p r a c t i s i n q  i n  my profession f o r  t h e  p a s t  s e v e n  

y e a r s  a n d  h a v p  b e e n  a c t i v e  i n  t h e  qeo-exolorat ion 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 .  T h i s  r - p o r t .  is c o m p i l e d  from d a t a  b y  a m a q n e t i c  a n d  VLF-EN 

s u r v e y  c a r r i e d  out. i n  S e p t e m b e r  1 9 7 7 ,  on t h e  S o p h i a  G r o u p  of 

C l a i n s ,  Nicola q i n i n q  D i v i s i o n ,  British C o l u m b i a .  

4 .  I h a v e  n o  d i r e c t  or i n d i r e c t  i n t e re s t  i n  t h e  p r o p e r t i e s  n o r  

d o  I e x p e c t  t o  receive a n y  i n t e r e  

r 
J o h n  B D v i e s  u 

O c t o b e r  8,1977 
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