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I INTRODUCTION 

A t  t h e  r e q u e s t  o f  B.W. Downing, P r o j e c t  G e o l o g i s t  f o r  F a l c o n b r i d g e  
N i c k e l  Mines L i m i t e d ,  geophys ica l  su rveys  were execu ted  o v e r  a  group o f  
c l a i m s  known as t h e  S t i k i n e  Moly  P r o p e r t y ,  l o c a t e d  i n  t h e  Dease Lake a r e a  
o f  n o r t h e r n  B r i t i s h  Columbia. 

The geophys ica l  work, c a r r i e d  o u t  d u r i n g  t h e  summer o f  1979, c o n s i s t e d  
o f  Magne t i c ,  VLF E l e c t r o m a g n e t i c ,  and Induced P o l a r i z a t i o n  coverage o v e r  a  
g r i d  o f  a p p r o x i m a t e l y  24 l i n e  k i l o m e t r e s .  The pu rpose  o f  t h e  su rvey  was t o  
i n v e s t i g a t e  an a r e a  o f  f a v o u r a b l e  geo logy  w h i c h  r e p o r t e d l y  gave anomalous 
Mo v a l u e s  f r o m  p r e v i o u s  geochemical  samp l ing .  

A  combined Magnet ic IVLF approach was t a k e n  t o  o u t l i n e  areas o f  p o s s i b l e  
a l t e r a t i o n  and t o  p r o v i d e  s t r u c t u r a l  i n f o r m a t i o n .  The I P  method was s e l e c t e d  
as t h e  p r i m a r y  method t o  l o c a t e  and d e l i n e a t e  any zones o f  d i s s e m i n a t e d  t o  
mass ive  m i n e r a l i z a t i o n  w i t h i n  t h e  g r i d  a rea .  

T h i s  r e p o r t  c o n t a i n s  a  d e s c r i p t i o n  o f  t h e  g e o p h y s i c a l  su rveys  c a r r i e d  
o u t  and an i n t e r p r e t a t i o n  o f  t h e  r e s u l t s .  

I 1  PROPERTY DESCRIPTION 

A  comple te  d e s c r i p t i o n  o f  t h e  p r o p e r t y ,  i t s  l o c a t i o n  and access,  and 
o t h e r  p e r t i n e n t  i n f o r m a t i o n  i s  i n c l u d e d  i n  a  s e p a r a t e  r e p o r t  by  B. Downin'g, 
and w i l l  n o t  be d e s c r i b e d  h e r e i n .  

I 1 1  GEOPHYSICAL SURVEYS 

A  g r i d  was e s t a b l i s h e d  a l o n g  a  N-S o f f s e t  b a s e l i n e  w i t h  p e r p e n d i c u l a r  
t r a v e r s e  l i n e s  a t  i n t e r v a l s  o f  200 m e t r e s .  

The magne t i c  and VLF su rveys  were c a r r i e d  o u t  by  S. Presunka d u r i n g  t h e  
month o f  J u l y  1979 and t h e  I P  su rvey  was done b y  Mer tens and MacNei l  f r o m  
J u l y  2 0 t h  t o  August  2nd, 1979. 

Equipment f o r  t h e  surveys c o n s i s t e d  o f  a  S c i n t r e x  MF-1 F l u x g a t e  magnet- 
ometer ;  a  B a r r i n g e r  GM-122 P r o t o n  magnetometer;  a  Geonics EM-16 VLF-EM 
r e c e i v e r ;  and a  McPhar/Phoenix f r e q u e n c y  dorliain I P  system. T e c h n i c a l  s p e c i f i  - 
c a t i o n s  f o r  t h e  i n s t r u m e n t s  used a r e  l i s t e d  i n  Appendix I. 

The t h e o r y  and mode o f  o p e r a t i o n  o f  each o f  t h e  g e o p h y s i c a l  methods employed 
has been d e s c r i b e d  i n  numerous s c i e n t i f i c  p u b l i c a t i o n s  and r e p o r t s  and no a t t e m p t  
w i l l  be made t o  p r o v i d e  a  d e t a i l e d  d e s c r i p t i o n  w i t h i n  t h e  t e x t  o f  t h i s  r e p o r t .  
A d d i t i o n a l  i n f o r m a t i o n  may be o b t a i n e d  f r o m  t h e  m a n u f a c t u r e r s  o f  t h e  equipment 
used. A  b r i e f  d e s c r i p t i o n  o f  t h e  a p p l i c a t i o n  o f  each method f o l l o w s :  

A) Magne t i cs  

The magne t i c  su rvey  was c a r r i e d  o u t  i n  two phases u s i n g  two d i f f e r e n t  
magnetometers. On 1  i n e s  0-20N, a  B a r r i n g e r  GM-122 P r o t o n  P r e c e s s i o n  



u n i t  was used t o  llieasure t h e  t o t a l  magnet ic  f i e l d  o f  t h e  e a r t h .  
Values a r e  p l o t t e d  i n  garrlmas ( n a n o t e s l a s )  r e l a t i v e  t o  a  background 
o f  58,000 gammas. On l i n e s  2s-10S, a  S c i n t r e x  MF-1 F luxga te  t y p e  
magnetometer was used t o  r e c o r d  t h e  v e r t i c a l  component o f  t h e  e a r t h ' s  

* 

magnet ic  f i e l d ,  re1 a t i v e  t o  a  p r e - s e l e c t e d  background datum. 

I n  t h i s  survey,  the z e r o  l e v e l  o f  t h e  f l u x g a t e  u n i t  was a d j u s t e d  t o  
cor respond t o  t h e  58,000 gamma l e v e l  of t h e  p r o t o n  u n i t ,  t he reby  
e n s u r i n g  a l l  read ings  were r e l a t i v e  t o  t h e  sanle base. Standard 
base s t a t i o n  t i e - i n  procedures were used t o  c o r r e c t  f o r  t h e  e f f e c t s  
o f  d i u r n a l  d r i f t .  Readings were taken a t  i n t e r v a l s  o f  25 nletres a l o n g  
t h e  t r a v e r s e  l i n e s  and a t  50 met re  i n t e r v a l s  a l o n g  t h e  b a s e l i n e .  

The r e s u l t s  o f  t h e  magnet ic  su rvey  a r e  shown i n  F i g u r e  9. 

B) VLF-EM 

A Geonics EM-16 VLF r e c e i v e r  was used t o  r e c o r d  t h e  in-phase and 
quadra tu re  coniponents o f  t h e  secondary f i e l d .  T r a n s m i t t i n g  s t a t i o n s  
a t  Annapol is  (21.4 k h z )  and Hawai i  ( 2 3 . 4  khz )  were employed as p r i m a r y  
f i e l d  sources t o  ensure t h a t  a l l  conduc to rs  would be energ ized ,  
r e g a r d l e s s  o f  o r i e n t a t i o n .  Readings were taken  a t  i n t e r v a l s  o f  25 
metres on t r a v e r s e  l i n e s  and b a s e l i n e s .  The in-phase and quadra tu re  
d a t a  a r e  shown i n  F i g u r e  10 ( A n n a p o l i s )  and F i g u r e  11 (Hawa i i ) .  

C )  Induced P o l a r i z a t i o n  

The I P  and R e s i s t i v i t y  su rvey  c a r r i e d  o u t  by  Mertens and MacNeil con- 
s i s t e d  o f  17 l i n e s  o f  100 m e t r e  d i p o l e - d i p o l e  coverage and two s h o r t  
l i n e s  o f  d e t a i l e d  work w i t h  an e l e c t r o d e  spac ing  o f  30 metres.  Equip-  
ment c o n s i s t e d  o f  a  McPhar Model P-660 f requency domain I P  t r a n s m i t t e r  
powered by a  2.5 KVA - 120 VAC motor  g e n e r a t o r  i n  c o n j u n c t i o n  w i t h  a  
Phoenix I P V I  r e c e i v e r .  Frequenc ies o f  0.3 and 5 .0  hz were employed 
th roughou t  w i t h  read ings  taken  t o  n=4 o r  n=5 ( d e t a i l  ) .  The r e s u l t s  
have been p l o t t e d  i n  pseudo-sec t ion  fo rn ia t  f o r  each l i n e  and a r e  
appended t o  t h i s  r e p o r t  as drawings 13 th rough  30. The sur face p r o -  
j e c t i o n  o f  anomalous areas i s  i n d i c a t e d  on t h e  pseudo-sec t ion  p l o t s .  

I V  DISCUSSION OF RESULTS 

A) Magnet ics 

The r e s u l t s  o f  t h e  magnet ic  su rvey  shown i n  F i g u r e  9, i n d i c a t e  a  
genera l  N-S t r e n d  w i t h  va lues  r a n g i n g  f r o m  0  t o  2,500 gammas. Two 
areas o f  low magnet ic i n t e n s i t y  have been observed. Zone A i s  s i t u -  
a t e d  a t  t h e  southwest p o r t i o n  o f  t h e  g r i d  and Zone B occurs  near  t h e  
b a s e l i n e  on l i n e s  8N-16N. Both zones occur  w i t h i n  a u n i t  mapped as 
a  p o r p h y r i t i c  q u a r t z  monzoni te  and may r e p r e s e n t  areas o f  i n t e n s e  
a1 t e r a t i o n .  

There a r e  severa l  apparen t  d i s c o n t i n u i t i e s  i n  t h e  magnet ic  t r e n d  
which have been a t t r i b u t e d  t o  nar row c r o s s - c u t t i n g  dykes o r  f a u l t s .  
The PQM/Granodior i te  c o n t a c t  a t  t h e  sou th  end o f  t h e  g r i d  i s  f a i r l y  
w e l l  d e f i n e d  by the  1,000 gamma c o n t o u r .  



The contours f o r  Zone A are  shown in Figure 2 .  

B )  VLF-EM t 

The VLF r e su l t s  are qu i te  e r r a t i c  and corre la t ion of trends i s  
d i f f i c u l t  due t o  the number of anomalies and the r e l a t i ve ly  large 
l i ne  spacing. Portions of the data (Zone A and Zone B )  were f i l t e r e d  
using the method described by Fraser,  1969, in an attempt t o  provide 
a l e s s  ambiguous in te rpre ta t ion .  The r e su l t s  met with moderate success 
as evidenced by the contoured f i l t e r e d  values shown in Figures 3 and , 

4 and the VLF in terpre ted trends shown in Figures 5 and 7.  

The discrepancies in the position of conductors shown in Figures 3 and 
4 are  due to  the s t r i k e  of the conductors r e l a t i ve  t o  the energizing 
sources. Those conductors with a NW/SE or ienta t ion would provide a 
niaxi~num coupled response t o  the Annapolis t r an smi t t e r ,  while NE/SW 
s t r i k ing  conductors wil l  y ie ld  stronger responses from the Hawaii 
t ransmit ter .  A combination of the two s e t s  of data i s  shown in Figure 
5.  The dashed l ines  represent the in terpre ted conductor axes and the 
sol id  dots indicate VLF  anomalies which are  i so la ted  from the i n t e r -  
preted l i n e a r ~  or which occur on one s e t  of VLF data only. 

The EM l inea rs  over most of the grid follow the general NE/SW geological 
trend with numerous conductors of random or ien ta t ion  forming a complex 
network within the areas of lower magnetic i n t ens i t y .  

C )  I .P.  

Results of the I P  survey are  shown as pseudo sections in drawings 13 
through 30. The original  scale  has been reduced by about 502 in the 
process of duplicat ion.  

Lines 20N t o  16N are e s s en t i a l l y  nor)-anomalous with chargeab i l i t i e s  
of l e s s  than 3%. The weak anomalies seen on l i ne s  14N and 12N increase 
in amplitude t o  the south where frequency e f f e c t s  reach 6.0% near the 
baseline on l i ne  I O N .  This area of moderately high po la r izab i l i ty  
(Zone B )  i s  associated with a r e s i s t i v i t y  and magnetic low. Unfortun- 
a t e l y ,  l ines  south of l i n e  10N did not extend e a s t  of the baseline and 
coverage of t h i s  anomalous area i s  incomplete. An increase in charge- 
a b i l i t i e s  can be observed a t  the e a s t e r l y  l im i t s  of l i ne s  8N and 6N 
and additional coverage in t h i s  area i s  warranted. 

Lines 4N through 2s are  r e l a t i ve ly  non-anomalous. 

The f i r s t  evidence of Zone A occurs on l i n e  4 S ,  increasing in amplitude 
t o  the south. The s t rongest  response occurs on the intermediate 
deta i led  l ine  9s where frequency e f f e c t s  reach a high of 21%. This 
broad zone of high po l a r i z ab i l i t y  i s  associated with an area of low 
magnetic in tens i ty  ( a l t e r a t i on  zone ? ) ,  numerous VLF conductors 
( f a u l t s  and/or mineral ized f r ac tu r e s )  and high Mo geochemical values. 
A molybdenite showing i s  located on l i n e  8s a t  0+15E. 

The sharp r e s i s t i v i t y  and frequency e f f e c t  con t ras t  near 2 E  on l i ne s  
8s  and 10s indicates a change in rock type which probably represents 
the contact between the porphyri t ic  quartz monzonite and the grano- 
d io r i  t e  uni t  t o  the e a s t .  



CONCLUSIONS AND I<CCOMMCNDA I I L'NS - -- 

The magne t i c  su rvey  o u t l i n e d  two main  a reas  o f  l o w  magne t i c  i n t e n s i t y  
wh ich  may r e p r e s e n t  zones of i n t e n s e  a l t e r a t i o n  w i t h i n  t h e  p o r p h y r i t i c  
q u a r t z  monzon i te .  The VLF r e s u l t s  i n d i c a t e  a complex ne twork  o f  randomly  
o r i e n t a t e d  conduc to rs  t h r o u g h o u t  most  o f  t h e  g r i d .  Severa l  conduc to rs  
wou ld  p r o b a b l y  have escaped d e t e c t i o n  had o n l y  one t r a n s m i t t e r  s t a t i o n  
been used. The f i l t e r i n g  process e l i m i n a t e d  most  " n o i s e "  o f  v e r y  s h o r t  
o r  v e r y  l o n g  wave length  VLF anomal ies ,  i n c l u d i n g  e f f e c t s  due t o  topography,  
b u t  d i d  n o t  co tnp le te l y  e l  i m i n a t e  t h e  a m b i g u i t y  o f  s t r i k e  d i r e c t i o n  because 
o f  t h e  w i d e l y  spaced l i n e s .  The IP r e s u l t s  l o c a t e d  two zones o f  moderate 
t o  h i g h  c h a r g e a b i l i t y  and f a i r l y  l o w  r e s i s t i v i t y  w h i c h  have been a t t r i b u t e d  
t o  l o c a l i z e d  i n c r e a s e s  i n  m e t a l  1  i c  s u l p h i d e  c o n t e n t .  Coverage was i n c o m p l e t e  
and Zone A  remains  open t o  t h e  west  and Zone B i s  open t o  t h e  sou theas t .  
A d d i t i o n a l  coverage i s  war ran ted .  

It i s  recommended t h a t  a  minimum o f  t h r e e  h o l e s  be d r i l l e d  t o  check t h e  
sou rce  of  t h e  IP anomal ies .  A l t h o u g h  t h e  2-3% Py wh ich  has been observed 
i n  s e v e r a l  a reas i s  undoub ted ly  a  c o n t r i b u t i n g  f a c t o r  t o  t h e  h i g h  f requency  
e f f e c t s ,  t h e  h i g h  Mo va lues  o b t a i n e d  o v e r  Zone A  and Zone B canno t  be i g n o r e d .  
The p y r i t e  may be p a r t  o f  an a l t e r a t i o n  h a l o  o f  a  m o l y  d e p o s i t .  

Three t a r g e t s  s e l e c t e d  f o r  d r i l l i n g  a r e  as f o l l o w s :  

L i n e  S t a t i o n  Zone Col 1  a r  

1 )  9 S  0+75E A - 4 5 ' ~  f r o m  0+90E 

2 ) 9 S  1  +OOW A - 4 5 ' ~  f r o m  0+60W 

3 )  1  ON O+OO B - 4 5 ' ~  f r o m  0+50E 

I f  t h e  r e s u l t s  o f  t h e  f i r s t  t h r e e  h o l e s  a r e  encourag ing ,  a d d i t i o n a l  geo- 
p h y s i c a l  work shou ld  be done. 

IP i s  recommended as t h e  p r i m a r y  t o o l  w i t h  l i n e s  surveyed a t  100 me t re  
i n t e r v a l s  o r  l e s s ,  w i t h  a  d i p o l e - d i p o l e  e l e c t r o d e  s e p a r a t i o n  o f  100 me t res .  
Anolnalous areas c o u l d  be d e t a i l e d  w i t h  s h o r t e r  o r  l a r g e r  spreads as necessary .  
D e t a i l e d  VLF on i n t e r m e d i a t e  l i n e s  w i t h  a  r e a d i n g  i n t e r v a l  o f  10 met res  s h o u l d  
p r o v i d e  a d d i t i o n a l  s t r u c t u r a l  i n f o r m a t i o n .  The p r a c t i c e  o f  u s i n g  two o r t h o g o n a l  
s t a t i o n s  s h o u l d  be adhered t o .  

R e s p e c t f u l l y  s u b m i t t e d ,  

P.A. Smi th ,  
S e n i o r  F i e l d  S u p e r v i s o r .  

PAS : dz 
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TECHNICAL SPECIFICATIONS 

B a r r i  n g e r  GM-122 S c i n t r e x  MF-1 

Pro ton  p r e c e s s i o n  F l  uxgate  

f 1  gamma 0.5% o f  f u l l  s c a l e  

20,000-100,000 gammas f 100,000 gammas 

5  d i g i t  LED d i s p l a y  Mete r  readou t  ( 5  s c a l e s )  

T o t a l  magnet ic  f i e l d  V e r t i c a l  magnet ic  component 

Geonics EM-16 

Crossed c o i l  v e r t i c a l  l o o p ,  i n f i n i t e  t r a n s m i t t e r  

* 1% 

In-phase * 150%, q u a d r a t u r e  * 40% 

A u d i b l e  o u t p u t  - n u l l  by  c l i n o n i e t e r  and v e r n i e r  

In-phase and q u a d r a t u r e  components of secondary 

f i e l d  i n  % 

Annapol is  (21.4  khz )  and Hawai i  (23.4  khz )  

Tx - McPhar P-660, Rx - Phoenix I P V I  

Frequency domain 

'1 0.2% 

10v t o  O.lmv ( m e t e r ) ,  0-1000 c a l i b r a t e d  v e r n i e r  

0 . 3  and 5 .0  h r  

Apparent r e s i s t i v i t y  and p e r c e n t  f requency e f f e c t  

2.5 KVA, 120 VAC 

100 met res  ( r e c )  , 30 metres ( d e t a i  1 ) n=4 o r  5  

D i p o l e - d i p o l e  ( i n  1  i n e )  



APPENDIX I1  

STATEMENT OF QUALIFICATIONS 

I ,  Paul A .  Smith, of t he  City of Toronto, Province of Ontar io ,  do 

hereby c e r t i f y  t h a t :  

1 .  I  am a geophysical t echn ic i an ,  r e s id ing  a t  65 Dogwood Crescent ,  

Scarborough, Ontari o.  

2. I  have received diplomas from De Vry Technical I n s t i t u t e ,  Toronto 

(E lec t ron ic s  - 1962) and Nova Sco t i a  Land Survey I n s t i t u t e ,  

Lawrencetown (Cartographic Draft ing - 1966) .  

3. I  have been a c t i v e l y  engaged in geophysical exp lo ra t ion  s i n c e  

1962 and have had world-wide experience in  su r f ace  and underground 

survey methods and techniques.  

4. I  am p resen t ly  employed as  Senior  F ie ld  Supervisor  f o r  Falconbridge 

Nickel Mines Limited. 

5. I  have reviewed the  da ta  contained in  t h i s  r e p o r t  and am conf ident  

t h a t  t h e  geophysical surveys were conducted in a s a t i s f a c t o r y  manner. 

Dated a t  Toronto t h i s  12th day of September, 1980. 

Paul A .  Smith, 
Senior  F ie ld  Supervisor .  



STATISTICAL DATA 

Magne t i c  Survey - L i n e - k i  l o m e t r e s  su rveyed  24.0 

- No. o f  o b s e r v a t i o n s  900 

VLF-EM Survey 

IP Survey 

- L i n e - k i l o m e t r e s  su rveyed  
a t  each f r e q u e n c y  

- No. o f  o b s e r v a t i o n s  

- L i n e - k i  1  ometres su rveyed  25.2  

- No. o f  d i p o l e s  195 

- No. o f  o b s e r v a t i o n s  1604 
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