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I I 

SUMMARY 

The TP 1 Claim c o n s i s t s  of 15 u n i t s  s i t u a t e d  some t e n  miles 

on  Highway N o .  1 s o u t h e a s t  of Mer r i t t ,  B r i t i s h  Columbia,  

N i c o l a  Mining D i v i s i o n ,  s o u t h - c e n t r a l  B r i t i s h  Columbia. 

The l o g i s t i c s  i nvo lved  i n  a l l  p h a s e s  of e x p l o r a t i o n ,  development ,  

and p r o d u c t i o n  a r e  e x c e l l e n t .  

The p r o p e r t y  i s  u n d e r l a i n  by N i c o l a  v o l c a n i c  f l o w s  of T r i a s s i c  

age. The flows a r e  g e n e r a l l y  th in-bedded .  

A VLF-EM survey  was conducted  o v e r  t h e  p r o p e r t y  d u r i n g  O c t o b e r ,  

1 9 8 0  by Columbia Geophys ica l  S e r v i c e s  Ltd .  The su rvey  h a s  

i n d i c a t e d  t e n  p r i o r i t y  and f i v e  secondary  anomalies .  

A program c o n s i s t i n g  of g e o l o g i c a l  mapping i n  c o n j u n c t i o n  w i t h  

d e t a i l e d  m a g n e t i c ,  e l e c t r o m a g n e t i c ,  geochemica l  and induced 

p o l a r i z a t i o n  s u r v e y s  o v e r  s e l e c t e d  anomalous areas to  be 

fo l lowed  by diamond d r i l l i n g  is recommended. 
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INTRODUCTION 

The f o l l o w i n g  r e p o r t  commissioned by o f f i c e r s  of  S u t h e r l a n d  

Resources L t d . ,  i s  based  o n  i n f o r m a t i o n  from a v a i l a b l e  

p u b l i c  and p r i v a t e  r e p o r t s ,  and a n a l y s i s  of d a t a  o b t a i n e d  

from a VLF-FM su rvey  conducted by Columbia Geophys ica l  S e r v i c e s  

Ltd .  d u r i n g  O c t o b e r ,  1 9 8 0 .  

PROPERTY 

The p r o p e r t y  c o n s i s t s  of one l o c a t e d  m i n e r a l  claim comprised 

of 1 5  u n i t s  a s  f o l l o w s :  

Claim N a m e  U n i t s  

TP 1 1 5  

Recorc? N o .  

7 74 

Exp i ry  Date  

November 2 0 ,  1 9 8 0  

OWNERSHIP 

T h e  c l a im is  owned by S u t h e r l a n d  Resources  Ltd.  o f  Vancouver,  

B r i t i s h  Columbia.  

LOCATION AND ACCESS 

NTS 9 2 1 / 2 E  

The  c l a im is  l o c a t e d  some t e n  mi les  s o u t h e a s t  o f  Merr i t t  on 

t h e  e a s t  s i d e  of Highway N o .  5. The l e g a l  corner p o s t  is 

200 meters e a s t  o f  t h e  j u n c t i o n  o f  Highway No. 5 and Kane 
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V a l l e y  Road, and approx ima te ly  1500  meters n o r t h e a s t  of 

C o r b e t t  Lake i n  t h e  N i c o l a  Mining D i v i s i o n ,  s o u t h - c e n t r a l  

B r i t i s h  Columbia. 

A d i r t  r o a d  t o  t h e  s o u t h  of t h e  l e g a l  c o r n e r  p o s t  l e a d s  

i n t o  t h e  p r o p e r t y .  

TOPOGRAPHY 

The c l a im l i e s  t o  t h e  s o u t h  o f  Mount N i c o l a  w h e r e  t h e  e l e v a t i o n s  

v a r y  from 3500 t o  4600 f e e t  above sea l e v e l .  T h e  topography i s  

g e n t l e  w i t h  r o i l i n g  upland  p a s t u r e  w i t h  s t a n d s  of p o p l a r ,  f i r ,  

and p i n e .  

WA'TER 

Water  WOI Ld be a v a i l a b l e  from Log n s  C e k and Corb t t  Lak 

W i n t e r s  a r e  c o l d  w i t h  modera te  s n o w f a l l ,  whereas  t h e  summer 

months a r e  w a r m  t o  h o t  w i t h  modera te  p r e c i p i t a t i o n .  

W. 0. TlMMlNS EXPLORATION 6 DEVELOPMENT LTD. 
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POiiER 

Diesel e l e c t r i c  power would be r e q u i r e d  f o r  i n i t i a l  p h a s e s  of 

development  and h y d r o e l e c t r i c  power would be a v a i l a b l e  i f  

f u t u r e  r e q u i r e m e n t s  w a r r a n t  i t .  

SUPPLIES 

Most s u p p l i e s  would be a v a i l a b l e  from K m l o o p s ,  M e r r i t t ,  

P r i n c e t o n ,  or Vancouuer,  B .  C .  

TRANSPORTATION 

R a i l  s e r v i c e  i s  l o c a t e d  i n  Mer r i t t  and good d a i l y  t r u c k  

t r a n s p o r t a t i o n  i s  a l so  a v a i l a b l e  i n  t h e  a r e a .  

HISTORY 

There  i s  no  r e c o r d e d  h i s t o r y  o r  p a s t  p r o d u c t i o n  r e l a t i n g  t o  

t h e  p r o p e r t y .  

GENERAL GEOLOGY 

R e g i o n a l l y ,  t h e  a r e a  i s  u n d e r l a i n  by t h e  N i c o l a  Group of r o c k s  

which cons is t  of g r e e n s t o n e s ,  a n d e s i t e s ,  b a s a l t s ,  b r e c c i a s ,  

l i m e s t o n e ,  and r e l a t e d  rocks of T r i a s s i c  age.  The N i c o l a  Group 

h a s  been mapped t r e n d i n g  n o r t h e r l y  from P r i n c e t o n  t o  beyond 

W. 0. TIMMINS EXPLOAATtON b DEVELOPMENT LTD. 
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Kamloops and a c r o s s  a wid th  of some 20 mi l e s .  

La rge  scale ,  n o r t h  t r e n d i n g  f a u l t s ,  bo th  p a r a l l e l  and sub- 

p a r a l l e l ,  occu r  t o  t h e  s o u t h  of  M e r r i t t ,  B .  C .  

J u r a s s i c  g r a n c d i o r i t e ,  d i o r i t e ,  and q u a r t z  d i o r i t e  i n t r u s i v e s  

occur  p e r i p h e r a l  t o ,  and as p l u g s  and stocks w i t h i n ,  t h e  N i c o l a  

Group. 

LOCAL GEOLOGY 

The c l a im i s  u n d e r l a i n  by T r i a s s i c  N i c o l a  rocks  c o n s i s t i n g  of 

v o l c a n i c  f l o w s ,  t u f f s ,  and minor sed imen t s .  T h e  f l o w s  are 

r e l a t i v e l y  th in-bedded ,  from a few f e e t  t o  a few t e n s  of f e e t  

i n  t h i c k n e s s .  The t u f f s  a r e  medium t o  c o a r s e - g r a i n e d ,  brown t o  

r e d d i s h ,  and g e n e r a l l y  o n l y  a few f e e t  t h i c k .  

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

b r e c c i a t e d  n e a r  t h e  t o p ,  w i t h  c o n s i d e r a b l e  c a l c i t e  and 

amygdalo ida l  w i t h  e l o n g a t i o n  of t h e  c a l c - s i l i c a t e  amygdules 

prominent  n e a r  t h e  b a s e  of t h e  f lows .  

The r o c k s  g e n e r a l l y  e x h i b i t  a N 30' E s t r i k e  and a 35' d i p  t o  

t h e  s o u t h e a s t .  

T h e r e  a r e  n o  known m i n e r a l i z e d  z o n e s  on t h e  p r o p e r t y .  

W. 0. YlMMlNS EXPLORATtON b DEVELOPMENT LYD. 
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EXPLORATION PROGRAM 

The c l a im should  be g e o l o g i c a l l y  mapped i n  d e t a i l  w i t h  

d e t a i l e d  magnetometer ,  e l e c t r o m a g n e t o m e t e r ,  yeochemica l ,  and 

induced  p o l a r i z a t i o n  s u r v e y s .  

C o n t i n g e n t  upon t h e  r e s u l t s  of t h e  g e o l o g i c a l ,  g e o p h y s i c a l ,  

and geochemica l  s u r v e y s ,  a d r i l l  program shou ld  be i n i t i a t e d  t o  

t e  s t anomalous c o n d i t i o n s  . 

GEOPHYSICAL SURVEY INTRODUCTION 

During t h e  month o f  O c t o b e r , l l t h  t o  3 1 s t ,  1980  a ground VLF- 

E l e c t r o  magne t i c  g e o p h y s i c a l  su rvey  was conducted  over t h e  

p r e - e s t a b l i s h e d  s u r v e y  g r i d '  on t h e  TP1  c l a im ( 1 5  u n i t s ) .  The 

g r i d  i s  spaced a t  1 0 0  metres w i t h  20 metre s t a t i o n s .  The EM 

Survey  was conducted a t  200 metre l i n e  spac ing  w i t h  20 metre 

s t a t i o n s .  Two b a s e  l i n e s  were e s t a b l i s h e d  t o  a l l o w  f o r  close 

s u r v e y  c o n t r o l .  B L l  i s  p o s i t i o n e d  i n  a no r th - sou th  d i r e c t i o n  

and B L 2  is p o s i t i o n e d  n o r t h - s o u t h  a t  10E. T h e  su rvey  was c a r r i e d  

o u t  by a t w o  man crew o f  Columbia Geophys ica l  S u r v e y s  L t d . ,  

Burnaby,  B .  C .  u s i n g  a S a b r e  Model 2 7  VLF-EM r e c e i v e r  tuned  to  

1 8 . 6  KHZ T r a n s m i t t e r  l o c a t e d  a t  A r l i n g t o n ,  Wash. U. S. A .  T h i s  

t r a n s m i t t i n g  s t a t i o n  was s e l e c t e d  due t o  i t s  o r i e n t a t i o n  i n  l i n e  

w i t h  t h e  p r o p e r t y  l i t h o l o g y  and s t r o n g  f i e l d  s t r e n g t h .  The d i p  

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

f i e l d .  A F r a s e r  f i l t e r  method was a p p l i e d  t o  t h e  d i p  a n g l e  d a t a  

iW. 0. TlMMlNS EXPLOAATtON 6 DEVELOPMENT LTD. 
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and t h e  r e su l t s  p l o t t e d  o n  a map s c a l e  1:4000 and c o n t o u r e d  

a t  +5  deg ree  i n t e r v a l s ,  a s  o n l y  t h e  p o s i t i v e  anomal i e s  have 

s i g n i f i c a n c e  i n  o u t l i n i n g  EM conduc to r s .  

ANALYSED SURVEY DATA 

The EM d a t a  was f i r s t  p l o t t e d  i n  g raph  form: 

( a )  Dip  a n g l e  d a t a  t o  show (cross  o v e r )  c o n d u c t o r s  

( b )  F i l t e r e d  d a t a  a t  20 met re  i n t e r v a l s  t o  show n e a r  

s u r f  ace c o n d u c t o r s  

( c )  F i l t e r e d  d a t a  a t  40 metre i n t e r v a l s  t o  show c o n d u c t o r s  

a t  a g r e a t e r  d e p t h  

( d )  F i l t e r e d  d a t a  a t  20 metre, c o n t o u r e d  a t  5 d e g r e e  i n t e r v a l s .  

From t h i s  method of  r e d u c t i o n  of t h e  d a t a ,  t h e  EM survey  shows 

t h r e e  main n o r t h - s o u t h  Conduct ive  Zones w i t h  a g r e a t e r  d e p t h ,  

r e f l e c t i n g  major  f a u l t  zones.  These a r e  p l o t t e d  on map s h e e t  1. 

Along t h e s e  f a u l t s  a r e  s e v e r a l  anomal i e s  l a b e l e d  A. B & C. 

ANOMALOUS ZONE 'A' 

Al; Located  on L2N, 300E, a p p e a r s  t o  be a s u r f a c e  conductor  w i t h  

g r e a t  d e p t h  which c o u l d  i n d i c a t e  a m i n e r a l i z e d  zone a long  a 

major  f a u l t  and is  c o n s i d e r e d  a p r imary  t a r g e t  which r e q u i r e s  

d e t a i l e d  geo logy  and geophys ic s .  

W. 0. TlMMlNS EXPLOAATtON 6 DEVELOPMENT LTD. 
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A2: Located  a t  L6N t o  $N a t  150E,  aga in  i n d i c a t e s  a v e r y  

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

h i g h  i n t e n s i t y  f o r  a l e n g t h  of 4 0 0  m e t r e s  i n d i c a t i n g  a 

m i n e r a l i z e d  c o n d u c t o r  i n  a m o i s t u r e  f i l l e d  f a u l t  or f r a c t u r e .  

T h i s  is  c o n s i d e r e d  a secondary  anomaly. 

A3; Loca ted  on L14N a t  300E and 1 6 N  a t  400E.  T h i s  i s  a v e r y  

s t r o n g  anomaly on bo th  s u r f a c e  and a t  g r e a t  d e p t h ,  s t r i k i n g  

n o r t h - n o r t h e a s t  f o r  400 metres. D u e  t o  t h e  h i g h  i n t e n s i t y  and 

g r e a t  d e p t h ,  t h i s  anomaly cou ld  be r e f l e c t i n g  a w e l l  m i n e r a l i z e d  

a r e a ,  t h e r e f o r e  should  be d e t a i l e d  w i t h  g e o l o g i c a l  mapping 

and g e o p h y s i c s .  T h i s  is  c o n s i d e r e d  a p r imary  anomaly and 

t h e r e f o r e  a p r imary  t a r g e t  f o r  economic c o n s i d e r a t i o n .  

A 4 ;  Located on L20N a t  20OE,  L22N a t  200E s t r i k i n g  n o r t h  a l o n g  a 

no r th -nor thwes t  t r e n d i n g  major f a u l t .  Again t h i s  anomaly a p p e a r s  

t o  be r e f l e c t i n g  a p r o b a b l e  m i n e r a l i z e d  zone and can  be c o n s i d e r e d  

a major e x p l o r a t i o n  t a r g e t  which s h o u l d  be fo l lowed  up w i t h  

d e t a i l e d  geo logy  and geophys ic s .  

A5; Located on L l O N  a t  400E, a p p e a r s  t o  be a s u r f a c e  conduc to r  

and would be c o n s i d e r e d  a secondary  anomaly. T h i s  d o e s  n o t  

appear  t o  be an i m p o r t a n t  e x p l o r a t i o n  t a r g e t  a t  t h i s  time. 

W. 0. TlMMlNS EXPLORATtON b DEVELOPMENT LTD. 
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ANOMALOUS ZONE ' B '  

B 1  & B2 i s  l o c a t e d  L ' O ' a t  1 2 E ,  L2N a t  BL2.  T h e s e  anomal ies  

a r e  p o s s i b l y  one l a r g e  anomaly s t r i k i n g  nor th-wes t  f o r  300 

t o  400 metres w i t h  cross f a u l t i n g  a t  L2N. The anomaly may 

i n c l u d e  anomaly C1 l o c a t e d  o n  L4N a t  1 0 5 0 E .  These t h r e e  

anomal i e s  make up one major  anomalous zone a t  t h e  i n t e r s e c t i o n  

of t w o  major  cross f a u l t s .  T h i s  zone i s  t h e  p r i o r i t y  

e x p l o r a t i o n  t a r g e t  o f  t h e  e n t i r e  su rvey  and s h o u l d  be c o n s i d e r e d  

a s  t h e  p r imary  t a r g e t  f o r  f u r t h e r  e x p l o r a t i o n  c o n s i s t i n g  of 

d e t a i l e d  geo logy ,  g e o p h y s i c s  and p o s s i b l y  d r i l l i n g  fo r  economic 

m i n e r a l i z a t i o n .  

B 3 ;  Located on L l O N  a t  7 0 0 E .  T h i s  anamaly r e f l e c t s  a s t r o n g  

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

t h e r e f o r e  is a l s o  a p r imary  t a r g e t  and r e q u i r e s  f u r t h e r  d e t a i l e d  

geo logy  and geophys ic s .  

B 4 ;  Loca ted  on L 1 4 N  a t  850E.  T h i s  anomaly i s  a weak s u r f a c e  

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

zone and would be c o n s i d e r e d  a secondary  anomaly, t h u s  i s  n o t  

c o n s i d e r e d  t o  require  f u r t h e r  i n v e s t i g a t i o n  a t  t h i s  time. 

B 5 ;  Loca ted  on L20N a t  7 5 0 E  and i s  a s t r o n g  s u r f a c e  conduc to r  

a s  wel l  a s  a s t r o n g  conduc to r  a t  d e p t h  p o s s i b l y  r e f l e c t i n g  

a m i n e r a l i z e d  zone along a major  f a u l t .  T h i s  anomaly r e q u i r e s  

d e t a i l e d  geo logy  and g e o p h y s i c s  t o  i n v e s t i g a t e  p o s s i b l e  

W. 0. TlMMlNS EXPLORATtON 6 DEVELOPMENT 110. 
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e c o n m i c  m i n e r a l i z a t i o n  and i s  c o n s i d e r e d  a p r imary  e x p l o r a t i o n  

t a r g e t .  

The B ser ies  of anomal i e s  appea r  t o  l i e  a l o n g  a c o n t i n u o u s  f a u l t  

o r  f r a c t u r e  zone. 

ANOMALOUS ZONE ' C '  

C1; Located  on L4N a t  1 0 5 0 E .  T h i s  anomaly a p p e a r s  t o  be a s s o c i a t e d  

w i t h  anomaly B 2  and i s  d e s c r i b e d  i n  d e t a i l  w i t h  B1 and B 2  as  a 

major  e x p l o r a t i o n  t a r g e t .  

C 2 ;  Loca ted  on L4N a t  1300E. The anomaly a p p e a r s  t o  be a 

secondary  t a r g e t  due t o  a modera te  s u r f a c e  conduc to r  and a 

modera te  d e p t h  anomaly. Ancmaly C 2  would be c o n s i d e r e d  a 

secondary  t a r g e t ,  however due t o  i t s  c h a r a c t e r i s t i c s ,  r e q u i r e s  

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

C 3 ;  Located on L12N a t  1 3 5 0 E ,  L14N a t  1300E. T h i s  i s  c o n s i d e r e d  

a s  a secondary  anomaly r e f l e c t i n g  b o t h  a weak s u r f a c e  conduc to r  

and conduc to r  a t  d e p t h  w i t h  c o n t i n u i t y  t r e n d i n g  n o r t h - s o u t h  

f o r  400 metres. The anomaly cou ld  be r e f l e c t i n g  t h e  f a u l t  

zone and no f u r t h e r  i n v e s t i g a t i o n  is recommended a t  t h i s  time. 

C 4 ;  Located on L l E N ,  1300E and L Z O N ,  1300E. Ananaly C 4  is a 

secondary  anomaly p r o b a b l y  r e f l e c t i n g  t h e  c o n t i n u a t i o n  of a 

major  n o r t h - s o u t h  f a u l t ,  t h e r e f o r e  n o  f u r t h e r  i n v e s t i g a t i o n  

is  recommended a t  t h i s  time. 
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The C ser ies  of anomal ies  a l s o  a p p e a r s  t o  r e f l e c t  a c o n t i n u o u s  

f a u l t  o r  f r a c t u r e  p a t t e r n .  

ANOMALY ID'; Located  on L Z N ,  1400E. T h i s  anomaly i s  a 

p r imary  e x p l o r a t i o n  t a r g e t .  The EM r e f l e c t s  two s u r f a c e  

c o n d u c t o r s  over  a s t r o n g  c o n d u c t o r  a t  d e p t h ,  a long  a major 

n o r t h e a s t - s o u t h w e s t  c r o s s  f a u l t  t h a t  in te rsec ts  anomaly 

B1. Anomaly D is  l o c a t e d  i n  t h e  s o u t h - e a s t  corner of t h e  

T P I  c l a im a long  w i t h  anomal i e s  B1, B2 and C 1 .  T h i s  p o r t i o n  

of t h e  claim a p p e a r s  t o  be a major  e x p l o r a t i o n  t a r g e t  a r e a ,  

and s h o u l d  be f i r s t  p r i o r i t y  t o  be f o l l o w e d  up w i t h  d e t a i l e d  

g e o l o g y ,  g e o p h y s i c s  and p o s s i b l y  d r i l l i n g .  

SUMMARY O F  EM ANOMALIES (MAP SHEET 1) 

The VLF-EM survey  i n d i c a t e d  numerous EM c o n d u c t o r s  however 

a f t e r  c o n s i d e r a b l e  d a t a  a n a l y s i n g ,  t h e  anomal i e s  are reduced 

t o  t h r e e  c a t e g o r i e s  a s  f o l l o w s :  

(1) Pr imary  anomal i e s  which require  f u r t h e r  d e t a i l e d  g e o l o g i c a l  

mapping d e t a i l e d  g e o p h y s i c s  and p o s s i b l y  d r i l l i n g .  There  

a r e  a t o t a l  o f  1 0  p r imary  anomal ies  d e s i g n a t e d  A l ,  A3, 

A 4 ,  B1, 82, B 3 ,  B 5 ,  C 1 ,  C 2  and D .  

(2) Secondary  anomalies which s h o u l d  n o t  be i n v e s t i g a t e d  

f u r t h e r  u n t i l  more p o s i t i v e  r e s u l t s  are o b t a i n e d  from 

c o n t i n u e d  e x p l o r a t i o n  on t h e  p r imary  t a r g e t s .  T h e r e  a r e  

f i v e  secondary  anomalies  d e s i g n a t e d  A 2 ,  A5, B4, C3 and C4. 
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( 3 )  S u r f a c e  anomal ies  which a r e  p r o b a b l y  r e f l e ' c t i n g  non 

m i n e r a l i z e d  moisture f i l l e d  f r a c t u r e s  on which no w o r k  

i s  recommended. 
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CONCLUSIONS & RECOMMENDATIONS 

S u t h e r l a n d  Resources L t d .  owns t h e  TP 1 m i n e r a l  c l a i m  

comprised o f  1 5  u n i t s ,  l o c a t e d  a b o u t  t e n  mi les  s o u t h e a s t  

o f  M e r r i t t ,  B r i t i s h  Columbia. 

The p r o p e r t y  i s  u n d e r l a i n  by T r i a s s i c  N i c o l a  rocks c o n s i s t i n g  

of v o l c a n i c  f l o w s ,  t u f f s  and minor sed imen t s .  

A VLF-EM survey  was conducted  o v e r  t h e  p r o p e r t y  du r ing  October, 

1 9 8 0  by Columbia Geophys ica l  S e r v i c e s  L t d .  

The g e o p h y s i c a l  s u r v e y  has  i n d i c a t e d  t e n  p r imary  ancmal i e s  and 

f i v e  secondary  anomalies .  The p r imary  anomalous zones a r e  

i n t e r p r e t e d  a s  be ing  a s s o c i a t e d  w i t h  f a u l t i n g  and p o s s i b l e  

s u l p h i d e  m i n e r a l i z a t i o n  and f u r t h e r  e x p l o r a t i o n  is  w a r r a n t e d .  

I t  is recommended t h a t  t h e  e n t i r e  p r o p e r t y  be g e o l o g i c a l l y  

mapped i n  c o n j u n c t i o n  w i t h  d e t a i l e d  m a g n e t i c ,  e l e c t r o m a g n e t i c ,  

geochemica l  and induced  p o l a r i z a t i o n  s u r v e y s  over  selected 

anomalous a r e a s .  

C o n t i n g e n t  upon r e s u l t s  of t h e  above e x p l o r a t i o n  program, a 

second p h a s e ,  c o n s i s t i n g  of diamond d r i l l i n g ,  shou ld  be 

unde r t aken  t o  t e s t  s i g n i f i c a n t  anomalous zones.  
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Respec t fu l ly  submit ted,  

T .  Rols ton,  P r o j e c t  Geophysicis t  
Columbia Geophysical Se rv ices  Ltd 

December 5 ,  1980  . 

W .  G. T i m m i n s ,  P. Geol. 
W.G.  T i m m i n s  Expl. and 3ev. Ltd. 
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INSTRUMENTATION AND THEORY: 

VLF-EM Unit :  

A VLF-EM r e c e i v e r ,  Model 27, manufactured by Sabre  E l e c t r o n i c  
Ins t ruments  Ltd. of Burnaby, B.C. w a s  used f o r  t h e  VLF-EM 
survey. Th i s  ins t rument  i s  designed t o  neasure  t h e  e l e c t r o -  
magnetic component of t h e  very  low frequency f i e l d  (VLF), 
t r a n s m i t t e d  a t  18.6 KHz, from S e a t t l e ,  Washington o r  a t  17.8 
K H z  from C u t l e r ,  Maine. 

I n  a l l  e lec t romagnet ic  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  ( p r i m a r y )  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 wire .  If  a 
conduct ive mass such as  a su lph ide  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  turn 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 u s e s  
a frequency range from 10 t o  24 Khz, whereas most EM in s t rumen t s  
use  f r e q u e n c i e s  ranging from a few hundred t o  a few thousand 
Hz. Because of i t s  r e l a t i v e l y  h igh  f requency ,  t h e  VLF-EM 
can p ick  up bodies  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  fau l t  
o r  shea r  zones and porous ho r i zons ,  g r a p h i t e ,  carbonaceous 
sediments ,  l i t h o l o g i c a l  c o n t a c t s  as  we l l  as  su lphide  bodies  
of t o o  low a conduc t iv i ty  f o 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  u s e s  i n  mapping 
s t r u c t u r e  and i n  p ick ing  up su lph ide  bodies  of t o o  low a 
conduc t iv i ty  f o r  convent ional  EM methods and t o o  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  it can be used i n s t e a d  of 
I . P . ) .  However, i t s  s u s c e p t i b i l i t y  t o  lower conduct ive 
bodies r e s u l t s  i n  a number of anomalies ,  many o f  them d i f f i c u l t  
t o  exp la in  and, t hus ,  VLF-EM p r e f e r a b l y  should not  be i n t e r p -  
r e t e d  without  a good geo log ica l  knowledge o f  t h e  p rope r ty  
and/or o t h e r  geophysical  and geochemical surveys.  
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