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REPORT 
ON 

HELICOPTER, E M  AND MAGNETOMETER SURVEY 
J A M  CLAIMS 

LOGTUNG PROJECT 
8 . C .  

SUMMARY 

A 135.1 km helicopter-borne electromagnetic and 
magnetic survey was flown by Aerodat Ltd. for Canamax 
Resources Inc. i n  June, 1984 over the five JAM claims that 
form part of the Loqtung Project in northern B . C .  

The Logtung district, underlain by NW-trending pelitic 
and carbonate sediments intruded by mafic and felsic stocks, 
contains a major Mo/W stockwork deposit associated with 
prevalent skarning and hornfelsing and Ag-Pb-Zn veins. 

The survey successfully attained its objectives i n  
terms of adherence to survey specifications, and produced 
significant exploration information in that: 

The aeromagnetic data defined: 
4 several N-trending belts of discrete, local 

anomalies that could reflect either base 
metal-pyrrhotite horizons, or skarning or 
skarn-related mineralization from a local 
intrusive. 

b) the probable extent of a partially exposed 
Cretaceous quartz monzonite that may be 
important vis-a-vis skarn, stockwork or 
epigenetic mineralization; 

c) a series of larger anomalies undoubtedly 
defining diorite intrusives; 

d )  a dominant pattern of E-W cross-faulting, with 
several N - S  and NW-SE strike faults also 
i nterpret ed ; 



The  e l e c t r o m a g n e t i c  d a t a  d e f i n e d :  

4 

a >  s e v e n  d i s c r e t e  c o n d u c t i v e  z o n e s  ( B y  0, E l ,  E 2 ,  
F, G, H H ) ,  w h i c h  c o u l d  r e f l e c t  c o n d u c t i v e  

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

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

p r i o r i t y  t a r g e t s ;  

b )  a n u m b e r  o f  m u l t i p l e ,  e x t e n s i v e  c o n d u c t i v e  z o n e s  

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

s t r a t i  g r a p h i c  t r e n d s ;  

f i v e  z o n e s  ( A l ,  A 2 ,  A A ,  H 2  & H3) w i t h  c o i n c i d e n t  

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

c )  w i t h i n  t h e  s t r a t i g r a p h i c  c o n d u c t i v e  s y s t e m s ,  

I t  i s  recommended  t h a t  f u r t h e r  e x p l o r a t i o n  be  c a r r i e d  

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

p r i o r i t y  t a r g e t s ,  i h i t i a l l y  by p r o s p e c t i n g  and e x t e n d i n g  

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

w a r r a n t e d ,  b y  g r o u n d  g e o p h y s i c s  and  d r i l l i n g .  L i m i t e d  

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

recommended .  
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R E P O R T  
ON 

A I R B O R N E  ELECTROMAGNETIC A N D  M A G N E T I C  S U R V E Y S  

JAM CLAIMS 

LOGTUNG P R O P E R T Y .  B . C .  

I. INTRODUCTION 

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

g e o p h y s i c a l  s u r v e y  c a r r i e d  o u t  b y  A e r o d a t  L t d .  o v e r  t h e  JAM 
c l a i m s  i n  t h e  n o r t h e r n  B r i t i s h  C o l u m b i a .  The p r o p e r t y  f o r m s  p a r t  

o f  t h e  l a r g e r  L o g t u n g  p r o p e r t y  w h i c h  h o s t s  t h e  L o g t u n g  W/Mo 

s t o c k w o r k  d e p o s i t .  

The  L o g t u n g  p r o p e r t y  l i e s  o n  t h e  B . C . / Y u k o n  b o r d e r  a t  

l o n g i t u d e  1 3 1  3 6 ’  W ,  155km w e s t  o f  Watson  L a k e .  The  a i r b o r n e  

s u r v e y  was r e s t r i c t e d  t o  t h e  5 JAM c l a i m s  ( c o m p r i s i n q  98  u n i t s )  

w h i c h  l i e s  e n t i r e l y  i n  B . C .  w i t h i n  t h e  A t l i n  M i n i n g  D i v i s i o n .  

The p r o p e r t y  c a n  be r e a c h e d  b y  a 13km f o u r - w h e e l  d r i v e  

r o a d  f r o m  t h e  A l a s k a  H i g h w a y  a t  km 1 2 1 3 .  The t e r r a i n  i s  

m o d e r a t e l y  r u g g e d  w i t h  p e a k s  r i s i n g  t o  n e a r l y  1900m f r o m  v a l l e y  

f l o o r s  a t  1 1 0 0 - 1 2 0 0 m .  The c l i m a t e  i s  t y p i c a l  o f  n o r t h e r n  B . C .  

and  t h e  Yukon w i t h  p a t c h e s  o f  p e r m a f r o s t  f o u n d  on n o r t h e r n  

s l o p e s .  

11 .  H I S T O R Y  A N D  P R E V I O U S  E X P L O R A T I O N  

The e a r l i e s t  r e c o r d e d  e x p l o r a t i o n  i n  t h e  L o g t u n g  a r e a  

d a t e s  f r o m  1 9 4 4  when Hudson Bay i v l i n i n g  and S m e l t i n g  e x p l o r e d  

s e v e r a l  s i l v e r - l e a d - z i n c  q u a r t z  v e i n s  on  t h e  Yukon  s i d e  o f  t h e  

p r o p e r t y .  S u b s e q u e n t l y ,  i n  1965,  L o g j a m  S i l v e r  M i n e s  d r o v e  an 

a d i t  and c o m p l e t e d  s u b s t a n t i a l  u n d e r q r o u n d  d r i l l i n g  p u r s u i n g  

t h e s e  v e i n s .  

F u r t h e r  e x p l o r a t i o n  of  t h e s e  v e i n s  was c a r r i e d  o u t  i n  t h e  

l a t t e r  p a r t  o f  t h e  1 9 6 0 s  by N i l s e t  E x p l o r a t i o n ,  w i t h  m o r e  

u n d e r g r o u n d  d r i f t i n g  and c r o s s - c u t t i n g .  A d d i t i o n a l l y ,  a s e c o n d  
s e t  o f  Ag-Zn-Pb v e i n s  was e x p l o r e d  b y  W. M a c K i n n o n  i n  1 9 6 8 .  

. .  
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T u n g s t e n  m i n e r a l i z a t i o n  was f i r s t  n o t e d  i n  t h e  a r e a  b y  

W . H .  P o o l e ,  r e p o r t e d  i n  h i s  PhD t h e s i s  e n t i t l e d  " G e o l o g y  o f  t h e  

Cass  i a r  M o u n t  a i  n s " ,  P r  i n c e t  o n  Un i v e r  s i t y ,  1 9 5 6 .  

I n  1 9 7 5  C o r d i l l e r a n  E n g i n e e r i n g  L t d . ,  l o c a t e d  t u n g s t e n  

a n o m a l i e s  i n  West  L o g j a m  C r e e k  and i n  a t r i b u t a r y  o f  T w o - L a d d e r  

C r e e k  and t r a c e d  t h e  a n o m a l y  t o  s c h e e l i t e  m i n e r a l i z a t i o n  i n  v e i n s  

and s k a r n s  i n  w h a t  i s  now known as t h e  m a i n  L o g t u n g  

d e p o s i t .  C o r d i l l e r a n  s t a k e d  t h e  Log ,  Jam and Camp c l a i m s  and 

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

and s t r e a m  s a m p l i n g  and r o c k  c h i p  s a m p l i n g  i n  t h e  f a l l  o f  1 9 7 6 .  

Amax P o t a s h  L i m i t e d ,  p r e d e c e s s o r  t o  Canamax R e s o u r c e s ,  

o p t i o n e d  t h e  p r o p e r t y  f r o m  a company a f f i l i a t e d  w i t h  C o r d i l l e r a n  

i n  1 9 7 7 .  

S i n c e  o p t i o n i n g  t h e  p r o p e r t y ,  Canamax h a s  c a r r i e d  o u t  

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

h a s  d e f i n e d  a l a r g e  s t o c k w o r k  t u n g s t e n / m o l y b d e n u m  s y s t e m .  

D e t a i l e d  g e o l o g i c  m a p p i n g  and e x t e n s i v e  d r i l l i n g  was c a r r i e d  o u t  

o n  t h e  Yukon Zone f o l l o w e d  b y  an u n d e r g r o u n d  a d i t  and b u l k  

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

m i n e a b l e  r e s e r v e  o f  2 2 5  m i l l i o n  t o n n e s  o f  0 .10% W03 and 0 .05% 

Mo.S2. On t h e  B . C .  Jam c l a i m s ,  e x p l o r a t i o n  h a s  d e f i n e d  wha t  i s  
known as t h e  B . C .  Zone.  T e s t e d  b y  f o u r  d r i l l  h o l e s ,  t h i s  z o n e  
h a s  i n d i c a t e d  l o w  g r a d e  t u n g s t e n l m o l y b d e n u m  m i n e r a l i z a t i o n .  I n  

a d d i t i o n ,  t h e  J A M  c l a i m s  w e r e  mapped on  a r e c o n n a i s s a n c e  b a s i s  

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

I n  t h e  c o u r s e  o f  i t s  o v e r a l l  e x p l o r a t i o n  and e v a l u a t i o n  o f  

t h e  m a i n  Yukon  z o n e ,  Canamax a l s o  c a r r i e d  o u t  l i m i t e d  I P  and 

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

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

s k a r n -  and s t o c k w o r k - r e l a t e d  m i n e r a l i z a t i o n  was o n l y  w e a k l y  t o  

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

r e s p o n s i v e  t o  IP. 
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111 .  G E O L O G Y  

R e g i o n a l :  From a r e g i o n a l  p e r s p e c t i v e ,  L o g t u n g  i s  s i t u a t e d  
i n  t h e  n o r t h e r n  p o r t i o n  of t h e  Omineca t e c t o n i c  b e l t  on t h e  S'CJ 
l imb of  a l a r g e  s y n c l i n e  on t h e  SW f l a n k  of t h e  C a s s s i a r  
b a t h o l i t h .  The a x i s  of t h e  s y n c l i n e  s t r i k e s  NE.  

The r o c k s  w i t h i n  t h e  s y n c l i n e  a r e  s h a l e s  of Cambrian t o  
M i s s i s s i p i a n  a q e ,  and D e v o n o - M i s s i s s i p i a n  p e l i t i c  and c a r b o n a t e  
s e d i m e n t s  and v o l c a n i c s  o f  t h e  S y l v e s t e r  and Dorsey  g r o u p s .  

The c o r e  of t h e  s y n c l i n e  h a s  been i n t r u d e d  by t h e  
N W - t r e n d i n g  S e a g u l l  b a t h o l i t h  d a t e d  a t  59  m i l l i o n  y e a r s .  The 
l i m b s  o f  t h e  s y n c l i n e  have  been i n t r u d e d  by s m a l l  f e l s i c  s t o c k s  
a n d  p l u g s  r e l a t e d  e i t h e r  t o  t h e  S e a g u l l  o r  C a s s i a r  b a t h o l i t h s ,  as  
w e l l  as  by NW-trending m a f i c  t o  u l t r a m a f i c  s i l l s  o f  p r o b a b l e  
T r i a s s i c  a g e .  

P r o p e r t y :  The Logtung p r o p e r t y  i t s e l f  i s  u n d e r l a i n  by 
s e d i m e n t s  of t h e  M i s s i s s i p i a n  Dorsey  g r o u p  which h a v e  a g e n t l e  NE 

d i p .  T h e s e  s e d i m e n t s  c o m p r i s e  a r g i l l i t e s ,  c h e r t s ,  q u a r t z i t e s  and 
t o  a l e s s e r  d e g r e e ,  l i m e s t o n e s .  They have been i n t r u d e d  by 
d i o r i t e ,  q u a r t z  m o n z o n i t e  and f e l s i c  d i k e s .  A d o m i n a n t  N E  

s t r u c t u r a l  f a b r i c  i s  i n d i c a t e d  by t h e  p r e v a l e n t  d i r e c t i o n  of  
f a u l t s ,  j o i n t s  and l a r g e r  v e i n s .  

A l t e r a t i o n  i s  p r e v a l e n t  t h r o u g h o u t  t h e  p r o p e r t y ,  w i t h  t h e  
p e l i t i c  s e d i m e n t s  p r e d o m i n a n t l y  c o n v e r t e d  t o  h o r n f e l s ,  and t h e  
c a r b o n a t e  r o c k s  g e n e r a l l y  e x h i b i t i n g  a s k a r n  c h a r a c t e r .  T h i s  
a l t e r a t , i o n  h a s  s e v e r a l  p o s s i b l e  o v e r l a p p i n g  s o u r c e s :  1) r e g i o n a l  
m e t a m o r p h i c  e f f e c t s  a t t e n d a n t  on t h e  i n t r u s i o n  of  t h e  S e a g u l l  and 
C a s s s i a r  b a t h o l i t h s ;  2 )  i n t r u s i o n  of h i g h - l e v e l  c u p o l a s  r e l a t e d  
t o  one o r  a n o t h e r  o f  t h e  b a t h o l i t h s .  

W i t h i n  t h e  JAM c l a i m s ,  r o c k  e x p o s u r e  i s  m a i n l y  c o n f i n e d  t o  
t h e  h i g h e r  r i d g e s ,  w i t h  s c r e e  a n d  g l a c i a l  d e b r i s  l a r g e l y  

4 
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c o n c e a l i n g  b e d r o c k  o n  t h e  f l a n k s  and  i n  t h e  v a l l e y s .  

W h i l e  m e t a s e d i m e n t s  p r o b a b l y  f o r m  t h e  d o m i n a n t  l i t h o l o g y  on 

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

t h e  w e s t e r n  p a r t  o f  t h e  c l a i m s .  A q u a r t z  m o n z o n i t e  i n t r u s i v e ,  

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

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

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

s e d i m e n t s  a t  i t s  s o u t h e r n  e n d .  

M i n e r a l i z a t i o n  n o t e d  o n  t h e  JAM c l a i m s  i s  p r i n c i p a l l y  

c o n f i n e d  t o  t h e  a r e a  o f  t h e  B . C .  Zone,  w h e r e  l o w - g r a d e  s c h e e l i t e  

i n  s p a r s e  q u a r t z  v e i n s  h a s  been n o t e d  i n  s k a r n e d  s e d i m e n t s  i n  

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

Can amax. 
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IV AIRCRAFT A N D  S U R V E Y  EQUIPMENT 

4 . 1  A i r c r a f t  

The h e l i c o p t e r  used f o r  t h e  s u r v e y  was an A e r o s p a t i a l e  
A l o u e t t e  owned and o p e r a t e d  by T r a n s  N o r t h e r n  T u r b o  
A i r  of W h i t e h o r s e .  I n s t a l l a t i o n  of t h e  g e o p h y s i c a l  
and a n c i l l a r y  equ ipmen t  was c a r r i e d  o u t  by Aeroda t  a t  
W h i t e h o r s e .  The s u r v e y  a i r c r a f t  was f l o w n  a t  a nominal  
a l t i t u d e  o f  60  m e t e r s .  

4.2 S u r v e y  Equipment  

4 . 2 . 1  E l e c t r o m a g n e t i c  Sys t em 

The Aeroda t  e l e c t r o m a g n e t i c  s y s t e m  employed h a s  
3 c o i l  p a i r s  w i t h  a 7m s e p a r a t i o n  o p e r a t e d  a t  3 
d i f f e r e n t  f r e q u e n c i e s  i n s t a l l e d  i n  a r i g i d  8m 
l o n g  b i r d  towed 30m below t h e  h e l i c o p t e r .  
The two v e r t i c a l  c o a x i a l  c o i l  p a i r s  were 
o p e r a t e d  a t  9 4 5  and 4568 Hz w i t h  t h e  t h i r d  
h o r i z o n t a l  c o p l a n a r  c o i l  p a i r  a t  4175 Hz. These  
f r e q u e n c i e s  were  u t i l i z e d  t o  o p t i m i z e  r e s p o n s e s  
f r o m  and d i s c r i m i n a t i o n  between good and p o o r  
c o n d u c t o r s .  A f t e r  n u l l i n g ,  t h e  s e c o n d a r y  
i n - p h a s e  and q u a d r a t u r e  s i g n a l s  were measured  t o  
+ 0 . 1  ppm o f  t h e  p r i m a r y  s i g n a l ' s i m u l t a n e o u s l y  
f o r  e a c h  of t h e  3 f r e q u e n c i e s  w i t h  a 
t i m e - c o n s t a n t  o f  0 . 1  s e c o n d s .  Each c o i l  p a i r  
was s e p a r a t e l y  c a l i b r a t e d  w i t h  an i n t e r n a l  Q 

c o i l .  

4 . 2 . 2  V L F - E M  System 

T h e  V L F - E M  Sys t em was a Herz 1 A  To tem.  T h i s  
instrument  m e a s u r e s  t h e  t o t a l  f i e l d  and v e r t i c a l  
q u a d r a t u r e  component  of t h e  s e l e c t e d  f r e q u e n c y .  
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The  s e n s o r  was i n s t a l l e d  i n  a s m a l l  b i r d  t o w e d  

1 2  m e t e r s  b e l o w  t h e  h e l i c o p t e r .  The VLF 

t r a n s m i t t i n g  s t a t i o n  u s e d  i n  t h i s  s u r v e y  was N A A  

( C u t l e r ,  M e . ) .  

4 . 2 . 3  Y a g n e t o m e t e r  

The m a g n e t o m e t e r  was a G e o m e t r i c s  6 - 8 0 3  p r o t o n  

p r e c e s s i o n  i n s t r u m e n t ,  w i t h  a s e n s i t i v i t y  o f  1 
gamma a t  a 9 .5  s e c o n d  s a m p l e  r a t e .  T h e  s e n s o r  

was i n s t a l l e d  i n  a s m a l l  b i r d  t o w e d  1 2  m e t e r s  

b e l o w  t h e  h e l i c o p t e r .  

4 .2 .4  M a g n e t i c  Base S t a t i o n  

An I F G  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  was 

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

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 .  The 

c l o c k  o f  t h e  b a s e  s t a t i o n  was s y n c h r o n i z e d  w i t h  

t h a t  o f  t h e  a i r b o r n e  s y s t e m .  V a r i a t i o n s  w e r e  

r e c o r d e d  i n  a n a l o g  and d i g i t a l  f o r m  a t  i n t e r v a l s  

o f  4 s e c o n d s  w i t h  an a c c u r a c y  o f  +1.0 gammas. 

4 . 2 . 5  R a d a r  A l t i m e t e r  

A H o f f m a n  HKA-100 r a d a r  a l t i m e t e r  was u s e d  t o  

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

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

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

i s  + 3m. C a l i b r a t i o n  t e s t s  w e r e  p e r f o r m e d  t o  

e n s u r e  i n s t r u m e n t  a c c u r a c y .  

4 .2 .6  T r a c k i n g  Camera 

A Geocam t r a c k i n g  c a m e r a  was u s e d  t o  r e c o r d  

. .  .. . , 
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f l i g h t  p a t h  on 35  m m  f i l m .  The camera  was 
o p e r a t e d  i n  t h e  f r ame  mode a n d  t h e  f i d u c i a l  
numbers  r e c o r d e d  by b o t h  t h e  a n a l o g  and d i g i t a l  
d a t a  s y s t e m s  were  a l s o  i m p r i n t e d  f o r  
c r o s s - r e f e r e n c e  on  t h e  marg in  of  t h e  f i l m .  

4 . 2 . 7  Analog R e c o r d e r  

A n  RMS d o t - m a t r i x  r e c o r d e r  was used t o  d i s p l a y  
t h e  d a t a  d u r i n g  t h e  s u r v e y .  In  a d d i t i o n  t o  
manual and t i m e  f i d u c i a l s ,  t h e  f o l l o w i n g  d a t a  
were  r e c o r d e d :  

Channel  I n p u t  S c a l  e 

00 

04 
03  

06 
05 

02  

01  
1 5  
1 4  
07 
08 

A l t i m e t e r  ( 5 0 0 f t .  a t  

c o - a x i a l  c o i l s :  4568 Hz: 
t o p  o f  c h a r t )  10 f t . /mm 

q u a d r a t u r e  2 ppm/mm 
i n - p h a s e  2 ppm/mm 

q u a d r a t u r e  4 ppm/mm 
i n -  p h  a s e  4 ppm/rnm 

q u a d r a t u r e  2 p p m / m m  

i n - p h a s e  2 ppm/mm 
magne tomete r :  c o a r s e  25 gamma/mm 
m a g n e t o m e t e r :  f i n e  2 .5  gamma/mm 
V L F - E M  T o t a l  F i e l d  2.5%/mm 
V L F - E M  Q u a d r a t u r e  2.5%/mm 

c o - p l a n a r  c o i l s :  4175 H z :  

c o - a x i a l  c o i l s :  9 4 6  Hz 
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u" 
4 .2 .8  D i g i t a l  R e c o r d e r  

A P e r l e  D A C / N A V  d a t a  s y s t e m  r e c o r d e d  t h e  s u r v e y  

d a t a  o n  m a g n e t i c  t a p e .  I n f o r m a t i o n  r e c o r d e d  was 

a s  f o l l o w s :  

E q u i p m e n t  R e s o l u t i o n  I n t e r v a l  

E M 0 . 1  ppm 0 . 1  s e c o n d  

VLF-€11 1% 0.5  s e c o n d  

m a g n e t o m e t e r  0 . 1  gamma 0.5 s e c o n d  

a1 t i m e t e r  1 .Om 1 .0  s e c o n d  

f i d u c i a l  ( t i m e )  0 . 1  s e c o n d  1 .0  s e c o n d  

f i d u c i a l  ( m a n u a l )  0 . 1  s e c o n d  v a r i a b l e  
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V S U R V E Y  P R O C E D U R E S  

The b a s e  o f  o p e r a t i o n s  f o r  t h e  s u r v e y  was T e s l i n ,  B.C. 
D a t a  a c q u i s i t i o n  was c a r r i e d  o u t  on  d u r i n g  J u n e  6 -8 ,  1 9 8 4 ,  

when b o t h  w e a t h e r  and m a g n e t i c  v a r i a t i o n s  w e r e  f a v o u r a b l e .  

A t o t a l  o f  1 3 5 . 1  km o f  s u r v e y  w e r e  c o m p l e t e d  o v e r  t h e  

p r o p e r t y .  

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

o f  200m a n d  an E M  b i r d  c l e a r a n c e  o f  l e s s  t h a n  45m. F l i g h t  

l i n e  o r i e n t a t i o n  was E - W .  D e s p i t e  m o d e r a t e  t o  s e v e r e  

t e r r a i n ,  e x c e l l e n t  n a v i g a t i o n  was m a i n t a i n e d .  Due t o  

p i l o t  i n e x p e r i e n c e ,  b i r d  h e i g h t  a v e r a g e d  h i g h e r  ( 4 0 - 4 5 m )  

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

i n t e r v a l s  o v e r  t h e  n a r r o w  s t r e a m  c h a n n e l s  and  on  t h e  d e s c e n t  

t r a v e r s e s  o v e r  t h e  s h a r p e r  r i d g e s  i n  t h e  N W  s e c t i o n  o f  t h e  

s u r v e y .  

S u r v e y  n a v i g a t i o n  u t i l i z e d  a 1:10,000 p h o t o m o s a i c  b a s e  

p r e p a r e d  b y  A e r o d a t .  Good c o n t r o l  was m a i n t a i n e d ,  b o t h  

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

a b u n d a n t  r e c o g n i z a b l e  t e r r a i n  f e a t u r e s .  M a n u a l  f i d u c i a l s  

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

a n n o t a t e d  o n  t h e  f l i g h t  p a t h  map as a n e a r - r e a l - t i m e  r e c o r d  

o f  t h e  f l i g h t  p a t h .  The p h o t o s  r e c o r d e d  b y  t h e  Geocam 

t r a c k i n g  c a m e r a  w e r e  s u b s e q u e n t l y  p r o c e s s e d  and u t i l i z e d  t o  

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

The EM a n d  m a g n e t i c  d a t a  r e c o r d e d  i n  a n a l o g u e  f o r m  on 

t h e  RMS c h a r t  r e c o r d e r  w e r e  i n s p e c t e d  a t  t h e  end of  e a c h  

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

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

t h o s e  o b t a i n e d  o n  t h e  e a r l y  m o r n i n g  f l i g h t s .  S c a t t e r e d  

b u r s t s  o f  s p i k e s  f r o m  s f e r i c  a c t i v i t y  w e r e  o c c a s i o n a l l y  

o b s e r v e d  b u t  t h e s e  w e r e  t o o  s p o r a d i c  and t o o  weak t o  a f f e c t  

d a t a  q u a l i t y  and were ,  i n  a n y  e v e n t ,  r e m o v e d  b y  p o s t - s u r v e y  

p r o c e s s i n g .  
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T h e  Aerodat survey crew consisted o f  Wally Boyko, 
operator and navigator, and Dave Wright, technician. T h e  
flight crew from T N T A  consisted of George Howells, pilot and 
B i l l  Darling, engineer. The author provided on-site 
monitoring and evaluation of t h e  survey results. 

4 

. . - ~ . , ,  . , .. ..._ ..~. . .. . . 
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V I  DATA P R O C E S S I N G  A N D  PRESENTATION 

4 6 . 1  Base  Map a n d  F l i g h t  P a t h  R e c o v e r y  

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

l a y o u t  was p r e p a r e d  a t  a s c a l e  o f  1:lOOOO. 
B e c a u s e  o f  l a r g e  d i s t o r t i o n  i n  t h e  p h o t o m o s a i c  

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

map a t  1:lOOOO s c a l e  was s u b s e q u e n t l y  a d a p t e d  

f o r  d a t a  r e c o v e r y .  

T e r r a i n  f e a t u r e s  r e c o g n i z a b l e  i n  t h e  c o u r s e  o f  

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

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

a n n o t a t e d .  A ' r e d - b a l l '  map o f  s i g n i f i c a n t  E M  
a n o m a l i e s  was p r e p a r e d  i n  t h e  f i e l d  u s i n g  t h i s  

p r o v i s i o n a l  f l i g h t  p a t h  map. 

S u b s e q u e n t l y ,  as p a r t  o f  t h e  o f f i c e  c o m p i l a t i o n ,  

t h e s e  p o i n t s  w e r e  r e p l o t t e d  on  t h e  t o p 0  b a s e ,  

a n d  c h e c k e d  and s u p p l e m e n t e d  and a d j u s t e d  by 

i n s p e c t i o n  o f  t h e  3 5 m m  f l i s h t  t r a c k i n g  f i l m ,  b y  

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

a n d  b y  i d e n t i f y i n q  d i s t o r t i o n s  i n  t h e  

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

6 .2  T o t a l  F i e l d  M a c l n e t i c  C o n t o u r s  

The  a e r o m a g n e t i c  d a t a  was c o r r e c t e d  f o r  d i u r n a l  

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

r e c o r d e d  b a s e  s t a t i o n  m a g n e t i c  p r o f i l e .  No 

c o r r e c t i o n  f o r  r e g i o n a l  v a r i a t i o n s  was a p p l i e d .  

T h e  c o r r e c t e d  p r o f i l e  d a t a  was i n t e r p o l a t e d  o n t o  

a r e g u l a r  g r i d  a t  a 25 rn t r u e  s c a l e  i n t e r v a l  

u s i n g  a c u b i c  s p l i n e  t e c h n i q u e .  The  g r i d  

p r o v i d e d  t h e  b a s i s  f o r  t h r e a d i n g  t h e  c o n t o u r s  
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P l o t t e d  a t  1 0  qamma i n t e r v a l s .  

T h e  c o n t o u r e d  a e r o m a g n e t i c  d a t a  h a s  been p l o t t e d  
on t h e  b a s e  map t o g e t h e r  w i t h  e l e c t r o m a q n e t i c  
anomaly i n f o r m a t i o n ,  c o m p r i s i n g  F i g u r e  2 t h e  
m a g n e t i c  i n t e r p r e t a t i o n ,  s u p e r i m p o s e d  on t h e  
c o n t o u r e d  d a t a  c o m p r i s e s  F i g .  3 .  

6 . 3  E l e c t r o m a q n e t i c s  

In  a d d i t i o n  t o  t h e  a n a l o g  r e c o r d s ,  t h e  
e l e c t r o m a g n e t i c  d a t a  was r e c o r d e d  d i g i t a l l y  a t  a 
s ample  r a t e  o f  l O / s e c o n d  w i t h  a t i m e  c o n s t a n t  of 
0 . 1  s e c o n d .  A two s t a g e  d i g i t a l  f i l t e r i n g  
p r o c e s s  was s u b s e q u e n t l y  c a r r i e d  o u t  t o  r e j e c t  
m a j o r  s f e r i c  e v e n t s ,  and t o  r e d u c e  s y s t e m  
n o i s e .  The p r o c e s s  i s  o u t l i n e d  be low.  

Loca l  a t m o s p h e r i c  a c t i v i t y  can  p r o d u c e  s h a r p ,  
l a r g e  a m p l i t u d e  e v e n t s  t h a t  c a n n o t  be removed by 
c o n v e n t i o n a l  f i l t e r i n g  p r o c e d u r e s .  Smoothing o r  
s t a c k i n g  w i l l  r e d u c e  t h e i r  a m p l i t u d e  b u t  l e a v e  a 
b r o a d e r  r e s i d u a l  r e s p o n s e  t h a t  c a n  be c o n f u s e d  
w i t h  a v a l i d  g e o l o g i c a l  r e s p o n s e .  To a v o i d  t h i s  
p o s s i b i l i t y ,  a compute r  a l g o r i t h m  s e a r c h e s  o u t  
and r e j e c t s  t h e  m a j o r  s f e r i c  e v e n t s .  

The s i g n a l - t o - n o i s e  r a t i o  i s  f u r t h e r  enhanced  by 
t h e  a p p l i c a t i o n  of  a l o w - p a s s  d i g i t a l  f i l t e r .  
I t  h a s  z e r o  p h a s e  s h i f t  which prevents  any l a g  
o r  peak d i s p l a c e m e n t  f rom o c c u r r i n q ,  and i t  
suppresses  o n l y  v a r i a t i o n s  w i t h  a w a v e l e n g t h  
l e s s  t h a n  a b o u t  0 . 2 5  s e c o n d s .  T h i s  sho r t  
e f f e c t i v e  t ime c o n s t a n t  p e r m i t s  maximum p r o f i l e  
s h a p e  r e s o l u t i o n .  
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Following the filtering processes, a base level 
correction is made to the E M  traces. The 
correction applied is a linear function of time 
that ensures that the corrected amplitude o f  the 
various in-phase and quadrature components is 
zero when n o  conductive or (magnetically) 
permeable source is present. The filtered and 
levelled data are then plotted in profile form. 

Utilizing the filtered E M  profiles, individual 
E M  anomalies representing bedrock and surficial 
conductors are then identified and compiled. 
This process employs both the computer-based 
digital data files on a line-by-line basis, as 
well as preliminary plan maps of stacked 
prof i les. 

The selected anomalies are then analyzed i n  
terms of a conductive dike i n  free space, 
yielding diagnostic parameters o f  

conductivity-thickness and conductor depth. 
Appendix I 1  contains the listing of the 
anomalies s o  selected and compiled for the Ketza 
survey, for the 945 Hz co-axial coil pair. 

Once the anomaly selection and compilation 
process is complete and checked, the anomalies 
are plotted on the flight path map with their 
pertinent characteristics (conductivity- 
thickness, in-phase amplitude, and bird height) 
shown qraphically or numerically. The E M  anomaly 
plan map comprises F i q .  4 . 

In addition, the filtered in-phase and 
quadrature profiles have also been plotted i n  
plan form along the flight lines, at a scale of 
2 ppm = lmm (Fig. 5), together with the compiled 
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E M  a n o m a l i e s .  T h i s  f o r m a t  p e r m i t s  r a p i d  

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

v a r i a t i o n s ,  a l b e i t  w i t h o u t  a c o r r e c t i o n  f o r  

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

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

a l s o  b e  d i s p l a y e d  i n  t h i s  f a s h i o n ,  t h e  9 4 5  Hz  

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

f e a t u r e s .  

6 . 4  A p p a r e n t  R e s i s t i v i t y  

The  e l e c t r o m a g n e t i c  i n f o r m a t i o n  was a l s o  

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

r e s i s t i v i t y  o f  t h e  g r o u n d .  

W h i l e  t h e r e  a r e  s e v e r a l  a p p r o a c h e s  t o  

t r a n s f o r m i n g  t h e  E M  d a t a  i n t o  a p p a r e n t  

r e s i s t i v i t y ,  t h e  a p p r o a c h  t a k e n  h e r e  was t o  

assume a m o d e l  o f  a 10m t h i c k  c o n d u c t i v e  l a y e r  

o v e r  a r e s i s t i v e  b e d r o c k .  The  c o m p u t e r  t h e n  

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

t h i s  m o d e l ,  t h e  r e s i s t i v i t y  t h a t  w o u l d  b e  

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

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

c o n d u c t o r s ) .  The  c o m p u t e r - d e r i v e d  r e s i s t i v i t y  

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

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

and  a p p r o p r i a t e l y  c o n t o u r e d  ( F i g .  6 ) .  
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6.5 VLF-EM T o t a l  F i e l d  C o n t o u r s  

The VLF-EM d a t a  was n o t  c o m p i l e d  on t h e  b a s e  

map, s i n c e  i t  l a c k e d  s i g n i f i c a n t  i n f o r m a t i o n  

b e y o n d  t h a t  c o n t a i n e d  i n  t h e  p r i n c i p a l  A E M  d a t a ,  

and s i n c e  t h e  b i r d  was o f t e n  u n s t a b l e  i n  f l i g h t .  

6 . 6  I n t e r  D r  e t a t  i on 

M a g n e t i c s :  The m a q n e t i c  a n o m a l i e s  h a v e  b e e n  

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

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

m a g n e t i c s  p l a n  ( F i g .  3 ) .  F a u l t s ,  w h e r e  i n f e r r e d ,  

a r e  a l s o  shown. 

E M :  U t i l i z i n g  a l l  t h e  v a r i o u s  EM d a t a  d i s p l a y s  

and  t a b u l a t i o n s ,  a n o m a l i e s  w e r e  a p p r a i s e d  i n  

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

and  c o n d u c t o r  a x e s  a n d  t r e n d s  w e r e  t h e n  

i n t e r p r e t e d .  The r e s u l t i n g  i n t e r p r e t a t i o n  i s  

shown i n  F i q s .  4 & 5, s u p e r i m p o s e d  o n  t h e  E M  
a n o m a l y  and p r o f i l e  maps, r e s p e c t i v e l y .  

F a u l t i n g ,  w h e r e  r e c o g n i z e d ,  i s  a l s o  shown.  

_. 

S y n t h e s i s :  A l l  s i g n i f i c a n t  g e o p h y s i c a l  f e a t u r e s  

i n t e r p r e t e d  f r o m  t h e  AEM and  a e r o m a g n e t i c  d a t a  

w e r e  i n c o r p o r a t e d  i n  a c o m p o s i t e  p l a n  map 

c o m p r i s i n g  F i g u r e s  7 .  
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V I I .  S U R V E Y  RESULTS 

The  a i r b o r n e  g e o p h y s i c a l  s u r v e y  o v e r  t h e  Jam c l a i m s  a t  

L o g t u n g  d i s c l o s e d  t h e  f o l l o w i n g  r e s u l t s :  

7 . 1  M a g n e t i c s  

F i g u r e  3 p o r t r a y s  t h e  c o n t o u r e d  a e r o m a g n e t i c  d a t a ,  w i t h  

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

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

The  r e s u l t i n g  p a t t e r n  o f  m a q n e t i c  f e a t u r e s  shows t w o  

d i s t i n c t  d o m a i n s  o f  m a g n e t i c  a n o m a l i e s .  I n  t h e  f i r s t  c a t e g o r y  

a r e  s m a l l ,  l o c a l  a n o m a l i e s .  A number  o f  t h e s e  f o r m i n g  a 

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

o f  t h e  s u r v e y  a r e a .  A s e c o n d  c l u s t e r  o f  n a r r o w  l i n e a r  a n o m a l i e s  

e x h i b i t i n g  a n o r t h  t o  n o r t h w e s t  t r e n d  i s  f o u n d  i n  t h e  

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

q u a r t z  m o n z o n i t e  i n t r u s i v e ,  w h e r e  s k a r n i n g  h a s  b e e n  mapped. As 

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

a s s o c i a t e d  w i t h  EM c o n d u c t o r s ,  e i t h e r  d i r e c t l y  c o i n c i d e n t  o r  

i m m e d i a t e l y  f l a n k i n g .  

4 

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

somewha t  b r o a d ,  a r e a l l y  e x t e n s i v e  p o s i t i v e  f e a t u r e s  w h i c h  a r e  
d o m i n a n t l y  f o u n d  i n  t h e  NW s e c t o r  o f  t h e  s u r v e y  a r e a .  T h e i r  f o r m  
a n d  i m p l i e d  h i g h  s u s c e p t i b i l i t y  i n d i c a t e s  t h a t  t h e y  a r e  m o s t  
l i k e l y  o f  i n t r u s i v e  n a t u r e .  Wi th  t w o  e x c e p t i o n s ,  t h e r e  a r e  n o  

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

A l l  t h e  m a g n e t i c  a n o m a l i e s  a r i s e  f r o m  s o u r c e s  t h a t  a r e  

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

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

i n  t h e  S E  s e c t o r .  

A s  shown i n  F i g .  3, w h e r e  m a g n e t i c  f e a t u r e s  e x h i b i t  
d i s r u p t i o n s  o r  p r o n o u n c e d  l i n e a r i t y ,  f a u l t s  h a v e  b e e n  i n f e r r e d .  
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The  d o m i n a n t  f a u l t  p a t t e r n  d i s c e r n e d  c o n s i s t s  o f  E-W b r e a k s ,  

t r a n s v e r s e  t o  t h e  p r i n c i p a l  s t r i k e  d i r e c t i o n .  L o c a l  t e r r a i n  

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

S e v e r a l  p e r s i s t e n t  N - S  f a u l t s  h a v e  a l s o  b e e n  

i n t e r p r e t e d .  T h e r e  i s  s u p p o r t  f r o m  t h e  mapped g e o l o g y  f o r  t h e  

N - S  f a u l t  b o u n d i n g  t h e  w e s t e r n  m a r g i n  o f  t h e  q u a r t z  m o n z o n i t e  

i n t r u s i v e .  A p e r s i s t e n t  W W  t r e n d i n g  f a u l t  f o l l o w i n q  L o g j a m  C r e e k  

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

t o p o g r a p h i c  l i n e a r  r a t h e r  t h a n  f ro rn  a n y  s t r o n g  e v i d e n c e  i n  t h e  

m a g n e t i c  d a t a .  T h e r e  i s  a l s o  a N N E - t r e n d i n g  f a u l t  i n t e r p r e t e d  

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

NW s e c t o r  o f  t h e  s u r v e y .  

N o t a b l e  b y  t h e  g e n e r a l  a b s e n c e  o f  a n y  m a g n e t i c  r e l i e f  i s  

t h e  n o r t h - c e n t r a l  p o r t i o n  o f  t h e  s u r v e y  a r e a .  The mapped 

e x p o s u r e  o f  q u a r t z  m o n z o n i t e  f a l l s  w i t h i n  t h e  w e s t e r n  p o r t i o n  o f  

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

s u p p o r t s  a c o n s i d e r a b l y  l a r g e r  e x t e n t  t o  t h e  q u a r t z  m o n z o n i t e  

t h a n  t h a t  d e f i n e d  b y  s u r f a c e  e x p o s u r e s ,  w i t h  i t s  e a s t e r n  n a r q i n  

i n t e r p r e t e d  a l o n g  L o g j a m  C r e e k .  

7 . 2  E 1 e c  t rom ag ne  t i c s 

A s  s e e n  i n  F i g u r e s  4 and 5, t h e  s u r v e y  d i s c l o s e d  a 

c o n s i d e r a b l e  number  o f  d e f i n i t e  and p r o b a b l e  b e d r o c k  c o n d u c t o r s .  

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

shown on b o t h  t h e s e  F i g u r e s ,  and i n  F i g u r e  7 a s  w e l l .  The 

s i g n i f i c a n t  c o n d u c t i v e  z o n e s  h a v e  been  g i v e n  an a l p h a - n u m e r i c  

d e s i g n a t i o n  and a r e  d i s c u s s e d  b e l o w .  

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

A p p e n d i x  I 1  shows t h a t  a l m o s t  a l l  t h e  c o n d u c t o r s  a r i s e  f r o m  

s 3 u r c e s  i n t e r p r e t e d  t o  be  l e s s  t h a n  10m b e l o w  t h e  s u r f a c e .  N o t e  

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

s p e c i f i c a t i o n s ,  t e n d e d  t o  b e  somewhat h i g h e r  t h a n  t h e  o p t i m a l  
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c l e a r a n c e  o f  30m, d u e  t o  t h e  i n e x p e r i e n c e  o f  t h e  s u r v e y  p i l o t .  

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

t h e  v e r y  l i m i t e d  amount  o f  o v e r b u r d e n  i n  t h e  a r e a .  

I n  t h e  e n s u i n g  d i s c u s s i o n  o f  E M  a n o m a l i e s ,  t h e  f o l l o w i n g  

h i e r a r c h y  o f  t e r m s  h a s  b e e n  a d o p t e d :  

c o n d u c t o r :  an v a l i d  d i s t i n c t  v a r i a t i o n  i n  e a r t h  

r e s i s t i v i t y ,  e x p r e s ’ s e d  on  one o r  m o r e  

f l i g h t  l i n e s ;  

c o n d u c t o r s ;  

v i e w e d  a s  g e o l o g i c a l l y  r e l a t e d .  

c o n d u c t i v e  z o n e :  a g r o u p  o f  c l o s e l y  s p a c e d  p a r a l l e l  

c o n d u c t i v e  s y s t e m :  a g r o u p  o f  c o n d u c t o r s  o r  c o n d u c t i v e  z o n e s  

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

i d e n t i f i e d  a s  Zones  A l ,  A2 a n d  A3 l i e  a l o n g  t h e  w e s t e r n  b o u n d a r y  

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

S y s t e m  A, s e p a r a t e d  b y  f a u l t s  and  d i o r i t i c  i n t r u s i v e s .  E a c h  

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

a l l  e x h i b i t i n g  good  t o  e x c e l l e n t  c o n d u c t i v i t y - t h i c k n e s s .  T h e  

s e g m e n t s  d i s p l a y  s t r i k e s  r a n g i n g  f r o m  N - S  t o  N W - S E .  T h i s  

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

c o v e r a g e .  

I n  g e n e r a l ,  t h e  c o n d u c t i v e  z o n e s  c o m p r i s i n q  S y s t e m  A a r e  

n o n - m a g n e t i c ;  h o w e v e r ,  m a g n e t i c  a n o m a l i e s  a c c o m p a n y  s e v e r a l  o f  

t h e  i n d i v i d u a l  a n o m a l i e s ,  v i z :  

a n o m a l y  41C ( i n  Zone A l : )  i s  d i r e c t l y  c o i n c i d e n t  w i t h  a 
l o c a l  m a g n e t i c  a n o m a l y ;  b o t h  may w e l l  e x t e n d  f u r t h e r  

t o  t h e  n o r t h  b e y o n d  t h e  s u r v e y  c o v e r a g e ;  

w i t h  a l o c a l  m a g n e t i c  a n o m a l y .  

a n o m a l i e s  51C & 5 2 4  ( i n  Z o n e  A3)  a r e  d i r e c t l y  c o i n c i d e n t  

Zone AA i n  t h e  w e s t - c e n t r a l  p a r t  o f  t h e  s u r v e y  a r e a  

c o n s i s t s  o f  a t  l e a s t  5 s e p a r a t e  c o n d u c t i v e  b a n d s  w i t h  a t r e n d  o f  
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N N W - S S E .  C o n d u c t i v i t y - t h i c k n e s s  r a n g e s  f r o m  g o o d  t o  v e r y  g o o d .  

W h i l e  t h e  c o n d u c t o r  s y s t e m  as  a w h o l e  d o e s  n o t  h a v e  an  o v e r a l l  

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

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

l e n d i n g  some i n t r i g u e  t o  t h i s  p a r t  o f  t h e  z o n e .  I t  i s  p o s s i b l e  

t h a t  Zone  A A  i s  an e x t e n s i o n  o f  S y s t e m  A o f f s e t  by f a u l t i n g  a n d  

i n t r u s i v e s .  

C o n d u c t o r  6, i n  t h e  NW c o r n e r  o f  t h e  s u r v e y  a r e a  i s  a 

t w o - l i n e  f e a t u r e  w i t h  a NNW t r e n d .  W h i l e  a n o m a l y  a m p l i t u d e s  a r e  

weak, c o n d u c t i v i t y - t h i c k n e s s  i s  i n d i c a t e d  t o  be  m o d e r a t e .  I t  i s  

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

a n o m a l y  w h i c h  h a s  t h e  same t r e n d .  

C o n d u c t o r  C, i n  t h e  w e s t - c e n t r a l  p o r t i o n ,  i s  r e c o r d e d  o n l y  

o n  one  f l i q h t  l i n e  a n d  e x h i b i t s  p o o r  c o n d u c t i v i t y - t h i c k n e s s .  

However ,  i t s  p o s i t i o n  on  t h e  f l a n k  o f  an e x t e n s i v e  m a g n e t i c  

a n o m a l y  l e n d s  some a d d i t i o n a l  i n t e r e s t .  I t  may be  p a r t  o f  t h e  

same s t r a t i g r a p h i c  h o r i z o n  as C o n d u c t o r  B o r  an e n t i r e l y  s e p a r a t e  

f e a t u r e .  

C o n d u c t o r  D, a t  t h e  n o r t h e r n  e d g e  o f  t h e  s u r v e y ,  i s  
b a s i c a l l y  a o n e - l i n e  a n o m a l y ,  w i t h  good  c o n d u c t i v i t y - t h i c k n e s s .  

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

r a i s e s  some i n t r i g u e .  

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

e a s t e r n  p o r t i o n  o f  t h e  s u r v e y  a r e a  a r e  v i e w e d  as s e q m e n t s  o f  a 

S y s t e m  E .  C o n d u c t o r  E l  t o  t h e  n o r t h  h a s  a s t r o n g  r e s p o n s e  on o n e  

l i n e  a n d  m o d e r a t e  c o n d u c t i v i t y - t h i c k n e s s .  I t  i s  o n  t h e  f l a n k  o f  
a o n e - l i n e  m a g n e t i c  a n o m a l y .  

Zone EL?, f u r t h e r  t o  t h e  s o u t h ,  e x t e n d s  o v e r  t h r e e  l i n e s  

and  i s  c o m p r i s e d  o f  a t  l e a s t  t w o  s e p a r a t e  c o n d u c t i v e  b a n d s .  I t s  

t r e n d  i s  NNW. Zone E2,  l i k e  C o n d u c t o r  E l ,  f a l l s  on  t h e  f l a n k  o f  

a l o c a l  m a g n e t i c  a n o m a l y .  

F a u l t s  i n f e r r a b l e  f r o m  t h e  m a g n e t i c  d a t a  a p p a r e n t l y  
a c c o u n t  f o r  t h e  b r o k e n - u p  c h a r a c t e r  o f  S y s t e m  E .  
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Zone  F, w h i c h  l i e s  a l o n g  w i t h  a p o r t i o n  o f  L o g j a m  C r e e k ,  

i s  a weak,  t h r e e - l i n e  r e s p o n s e  w h i c h  e x h i b i t s  g o o d  t o  v e r y  good  

c o n d u c t i v i t y - t h i c k n e s s .  T h e  weak a m p l i t u d e s  r e c o r d e d  a r e  

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

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

10 -15m o f  c o n c e a l i n g  o v e r b u r d e n .  T h e r e  i s  no a s s o c i a t e d  m a g n e t i c  

a n o m a l y .  

Zone G i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  s u r v e y  a r e a  i s  

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

C o n d u c t i v i t y - t h i c k n e s s  on t h e  f l i g h t  l i n e  w i t h  t h e  s t r o n g e s t  

r e s p o n s e ,  L i n e  5 2 ,  i s  q u i t e  h i g h .  The t w o  c o n d u c t i v e  b a n d s  

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

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

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

a c o m p l e x  swarm o f  med ium t o  s t r o n g  E M  a n o m a l i e s .  The w h o l e  

a s s e m b l a g e  i s  d e s i g n a t e d  S y s t e m  H .  G i v e n  t h e  m u l t i t u d e  o f  

i n d i v i d u a l  E M  r e s p o n s e s ,  i t  i s  c l e a r l y  a m a t t e r  o f  some 

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

h o r i z o n s .  N o n e t h e l e s s ,  t h e  c o n t i n u i t y  shown ( i n  F i g u r e s  4, 5, 8, 
7 )  i s  d e f e n s i b l e  and p l a u s i b l e ,  I t  i s  n o t e d ,  h o w e v e r ,  t h a t  some 

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

c o n d u c t i v i t y - t h i c k n e s s  h a v e  n o t  b e e n  l i n k e d  i n t o  c o n t i n u o u s  

c o n d u c t o r s .  

The g e n e r a l  t r e n d  o f  t h e  c o n d u c t o r s  o f  t h e  S y s t e m  H i s  

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

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

m a g n e t i c  a n o m a l y ;  h o w e v e r ,  some o f  t h e  c o m p o n e n t s  o f  S y s t e m  H do  

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

b e l o w .  

Zone H1, a l o n g  t h e  w e s t e r n  p a r t  o f  t h e  H s y s t e m ,  i s  f a i r l y  

typical i n  i t s  h i g h  c o n d u c t i v i t y - t h i c k n e s s  a n d  p e r s i s t e n c e ,  as 

w e l l  as t h e  m u l t i p l e  c o n d u c t i v e  b a n d s  t h a t  make up  t h e  z o n e .  
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Zone  H 2 ,  w h i c h  may e x t e n d  f u r t h e r  t o  t h e  s o u t h  o n t o  

L i n e s  5 4  a n d  5 5 ,  i s  somewhat  n o t a b l e  f o r  i t s  c l o s e  a s s o c i a t i o n  

w i t h  a l o c a l  m a g n e t i c  a n o m a l y .  

Zone H 3 ,  t o  t h e  s o u t h ,  may r e p r e s e n t  a c o n t i n u a t i o n  o f  

t h i s  t r e n d .  I t  t o o  h a s  a d i r e c t  a s s o c i a t i o n  w i t h  a l o c a l  

m a g n e t i c  a n o m a l y .  

Zone H4, s l i g h t l y  f u r t h e r  t o  t h e  e a s t ,  e x h i b i t s  g o o d  

a m p l i t u d e s  a n d  c o n d u c t i v i t y - t h i c k n e s s e s ,  b u t  h a s  no  m a g n e t i c  

a s s o c i a t i o n .  I t  may w e l l  p e r s i s t  f u r t h e r  t h a n  t h e  i t s  e x t e n t  

shown i n  F i g u r e s  4, 5, & 7 .  

Zone H5 e x t e n d s  o v e r  a t  l e a s t  f o u r  l i n e s  and may p e r s i s t  

f u r t h e r  n o r t h  t h a n  shown, o n t o  L i n e s  5 3  and 5 2 .  A w i d e r  t h a n  

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

c o n t i n u i t y  h e r e .  A p r o b a b l e  c o n t i n u a t i o n  o f  Zone H 5  t o  t h e  

s o u t h ,  Zone H5' h a s  s i m i l a r  a t t r i b u t e s .  H 5 '  i s  s l i g h t l y  

d i f f e r e n t  i n  t h a t  i t s  s o u t h e r n  p a r t  h a s  an a p p a r e n t  d i r e c t  

a s s o c i a t i o n  w i t h  a m a g n e t i c  a n o m a l y .  

Zone H6, w h i c h  i s  t h e  l o n g e s t  and m o s t  p e r s i s t e n t  o a r t  o f  

t h e  c o n d u c t o r  s y s t e m  H ,  h a s  a t  l e a s t  t w o  c o n d u c t i v e  h o r i z o n s .  I t  

t r e n d s  s o u t h e a s t  and e x h i b i t s  h i g h  c o n d u c t i v i t y - t h i c k n e s s .  I t  

may w e l l  c o n t i n u e  f u r t h e r  t o  t h e  n o r t h  o n t o  L i n e s  5 3  and  5 2 ,  
a l t h o u g h  t h e  w i d e  g a p  b e t w e e n  f l i g h t  l i n e s  makes  s u c h  an 

i n t e r p r e t a t i o n  t e n u o u s .  Z9ne H 6  o v e r l i e s  a b r o a d  b i l o b a t e  

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

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

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

N o t e  t h a t  i t  i s  p r o b a b l e  t h a t  v a r i o u s  p o r t i o n s  o f  

S y s t e m  H c o n t i n u e  f u r t h e r  t o  t h e  s o u t h  b e y o n d  t h e  s o u t h e r n  l i m i t  

o f  t h e  s u r v e y .  
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S y s t e m  H i s  d i s r u p t e d  b y  o n e  o r  m o r e  f a u l t s ,  i n d i c a t e d  

by  e i t h e r  o r  b o t h  o f  t h e  EM o r  m a g n e t i c  p a t t e r n s .  I n  p a r t i c u l a r ,  

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

E-W f a u l t  t h a t  i s  a l s o  s u p p o r t e d  b y  g e o l o g i c a l  m a p p i n g .  

C o n d u c t o r  HH, a t  t h e  f a u l t - d i s r u p t e d  n o r t h e r n  end  o f  t h e  

H s y s t e m ,  i s  a weak,  l o w  c o n d u c t i v i t y  f e a t u r e  d e t e c t e d  on  t w o  

l i n e s .  However ,  i t  i s  p r o x i m a t e  t o  a s h o r t ,  l o c a l  m a g n e t i c  

a n o m a l y  and  f a l l s  w i t h i n  an a r e a  i m m e d i a t e l y  s o u t h  o f  t h e  q u a r t z  

m o n z o n i t e  w h e r e  s k a r n i n g  h a s  b e e n  mapped, a n d  t h u s  h o l d s  o u t  some 
i n t e r e s t .  
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7 . 3  A p p a r e n t  R e s i s t i v i t y  

4 

UUJ 

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

a 10m l a y e r  o v e r  a r e s i s t i v e  h a l f - s p a c e  u s i n g  t h e  4 1 7 5  h z  

c o p l a n a r  c o i l s  shows v a l u e s  r a n g i n g  f r o m  a l o w  o f  s e v e r a l  ohm t o  

a h i g h  o f  s e v e r a l  h u n d r e d  ohm, as s e e n  i n  F i g .  6 .  

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

c h a n g e s  i n  b e d r o c k  r e s i s t i v i t y .  I t  i s  l i k e l y ,  h o w e v e r ,  t h a t  t h e  

t r u e  r e s i s t i v i t i e s  o v e r  r e s i s t i v e  l i t h o l o g i e s  a r e  p r o b a b l y  

s e v e r a l  t h o u s a n d  ohm m v a l u e s .  Tbe m e a s u r e m e n t  s y s t e m  and 

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

r e s i s t i v i t i e s  a b o v e  300  ohm. 

A l l  t h e  i d e n t i f i e d  b e d r o c k  c o n d u c t i v e  z o n e s  d i s c u s s e d  i n  

t h e  p r e c e d i n g  s e c t i o n  h a v e  an a c c o m p a n y i n g  a p p a r e n t  r e s i s t i v i t y  

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

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

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

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

r e s i s t i v i t y .  

H o w e v e r ,  i n  some c a s e s  t h e  c o n t o u r e d  a p p a r e n t  r e s i s t i v i t y  

g i v e s  a b e t t e r  i n d i c a t i o n  o f  t r e n d s  f o r  o n e - l i n e  d i s c r e t e  
b e d r o c k  f e a t u r e s  t h a n  t h e  p r o f i l e  d a t a .  F o r  e x a m p l e ,  t h e  

i n d i v i d u a l  r e s p o n s e s  o f  Zone A3 c o u l d  be j o i n e d  up  i n  s e v e r a l  

d i f f e r e n t  w a y s  b u t  t h e  n o r t h w e s t  t r e n d  o f  t h e  a p p a r e n t  

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

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

The  m o s t  e x t e n s i v e  r e s i s t i v i t y  l o w  i s  f o u n d  i n  t h e  

s o u t h - c e n t r a l  p o r t i o n  o f  t h e  s u r v e y  a r e a  c o v e r i n g  S y s t e m  H .  I t s  

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

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

a r e  u n i f o r m l y  h i g h ,  i n  e x c e s s  o f  s e v e r a l  h u n d r e d  ohm-m. T h i s  

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

o f  t h e  q u a r t z  m o n z o n i t e  and  i s  e n t i r e l y  c o n s i s t e n t  w i t h  an 

i n t r u s i v e .  T r u e  r e s i s t i v i t i e s  may a c t u a l l y  b e  c o n s i d e r a b l y  

h i g h e r ,  f o r  r e a s o n s  d i s c u s s e d  a b o v e .  

I n  t h e  n o r t h w e s t  s e c t o r  o f  t h e  s u r v e y  a r e a ,  r e s i s t i v i t i e s  

r a n g e  f r o m  q u i t e  h i g h  down t o  m o d e r a t e l y  l o w .  The  h i q h e s t  

r e s i s t i v i t i e s  t e n d  t o  c o r r e s p o n d  t o  s p u r s  w i t h  e x p o s e d  b e d r o c k ,  

p a r t i c u l a r l y  i n t r u s i v e  d i o r i t e .  The  l o w e r  r e s i s t i v i t y  v a l u e s ,  

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

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

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

m a t e r i a l .  

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

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

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

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

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

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

t h e r e f o r e  i s  v i e w e d  as h a v i n g  a m e a s u r e  o f  r e a l i t y .  

W h i l e  t h e  m o s t  i n t e n s e  a n d / o r  a r e a l l y  e x t e n s i v e  a p p a r e n t  
r e s i s t i v i t y  f e a t u r e s  r e f l e c t  c h a n g e s  i n  b e d r o c k  r e s i s t i v i t y ,  some 

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

c o n d u c t i v e  o v e r b u r d e n .  The  t r e n d  o f  i n t e r m e d i a t e  l o w s  f o l l o w i n g  

L o g  Jam C r e e k  i s  t h e  b e s t  e x a m p l e .  
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VI11 D I S C U S S I O N  

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

4 c o m p r i s i n g  F i g .  7 ,  t h e  c o m b i n e d  a i r b o r n e  E M  a n d  a e r o m a g n e t i c  

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

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

e x p e c t e d  i n  v i e w  o f  t h e  known a b s e n c e  o f  c o n d u c t o r s  i n  t h e  

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

g e o l o g i c a l l y  c o m p l e x  a r e a ,  w i t h  known s k a r n  a n d  s t o c k w o r k  

m i n e r a l i z a t i o n ,  e p i q e n e t i c  p r e c i o u s  and b a s e  m e t a l  o c c u r r e n c e s ,  

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

s y n g e n e t i c  b a s e  m e t a l  m i n e r a l i z a t i o n ,  as w e l l  a s  f e l s i c  and m a f i c  

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

a n t i c i p a t e d .  

Maqne t  i c s  

The  l a r g e r ,  q r e a t e r  a m p l i t u d e  m a q n e t i c  f e a t u r e s  a r e  m o s t  

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

t h a t  t h e r e  a r e  no  c o n d u c t o r s  d i r e c t l y  c o i n c i d e n t  w i t h  t h e s e  

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

w e s t e r n  p o r t i o n  o f  t h e  s u r v e y .  I t  i s  a l s o  s u p p o r t e d  b y  t h e  

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

L o g t u n g  d e p o s i t .  

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

a s s o c i a t e d  w i t h  c o n d u c t o r s ,  c o u l d  w e l l  be p y r r h o t i t e - r i c h  b a n d s  
i n  a d o m i n a n t l y  s e d i m e n t a r y  r e g i m e .  A l t e r n a t i v e l y  t h e y  c o u l d  b e  

n a r o w  f l o w s  o f  m a f i c  v o l c a n i c s .  A t h i r d  p o s s i b i l i t y  i s  t h a t  t h e y  

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

e i t h e r  f r o m  s m a l l  c u p o l a s  o r  f r o m  t h e  l a r g e r  b a t h o l i t h  t o  t h e  

e a s t .  The p r e s e n c e  o f  an o v o i d  b o d y  o f  q u a r t z  m o n z o n i t e  e x p o s e d  

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

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

anoma l  i e s  n e a r  i t s  m a r g i n s .  
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Given the strong correlation of the exposed quartz monzonite 
with the featureless magnetic terrain in the north central 
portion of the survey, the eastern margin of this intrusive is 
inferred to extend as far as Logjam Creek. 

E 1 ec trom agnet i c s : 

The EM responses can be divided into two categories: 
1) those that have a persistence in character suggestive of 
stratigraphic units; and 2) those that are discrete and isolated 
that might represent distinct metalliferous targets. 

I n  the former category are the conductors that comprise the 
System A along the western portion of the survey area and the 
complex assemblage that forms System H in the south-central 
portion. Graphitic sediments are the likely source of the 
multiple conductive horizons. While these are most likely 
stratigraphic features without much continuing exploration 
interest, the portions of these conductor systems that have 
directly coincident magnetic anomalies are probably worthy of 
some further attention, both for skarn and syngenetic 
mineralization. 

I n  the second category are the discrete conductors or 
conductive zones such as 6 ,  D, E, F,  G & H H .  These clearly 
deserve some measure o f  examination to determine their geoloqic 
setting and likely cause. Potentially they could reflect base 
metal deposits accompanied by pyrrhotite, epigenetic Ag-Pb-Zn 
zones or skarn-related sulphide accumulations. 

The calculated apparent resistivities predominantly reflect 
variations in bedrock lithologies. While the strongest lows 
correspond to zones or systems of individual conductors, subtler 
variations indicate the extent of lithologic units, such as the 
r e s i s t i v e  q u a r t z  m o n z o n i t e  intrusive. 

\ 

4 
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I X  CONCLUSIONS 

The combined airborne EM/aeromagnetic survey conducted in 
June 1984 by Aerodat for Canamax Resources Inc. provided 
significant exploration information on the J A M  claims at Logtung 
summarized below: 

1)  discrete magnetic features were delineated that could 
reflect zones of magnetic sulphides or skarn-related 
mineralization; 

2) broader magnetic features were defined that undoubtedly 
reflect intrusive diorite bodies; 

3 )  A large area lacking in magnetic anomalies correlates 
with a quartz monzonite intrusive whose eastern margin probably 
extends to Logjam Creek; 

4) A dominantly E-W pattern of faulting that disrupts the 
magnetic terrain has been identified, along with several N-S and 
N W - S E  strike faults; 

5) several complex systems o f  multiple conductors trending 
NNW were delineated; these are interpreted to reflect 
stratigraphic conductors, most likely graphitic horizons, which 
have been disrupted by faulting. 

6 )  certain portions of the above conductor systems, have 
directly coincident magnetic anomalies; these Zones (Al, A2, 
AA, H2 & H3) are viewed as sufficiently interesting as to warrant 
limited follow-up; 

7) a number of discrete conductive zones, most with closely 
associated magnetic anomalies, were detected; these zones 
(6, 0, E l ,  E 2 ,  F, G & H H )  could reflect conductive metallic 
sulphides, either skarn-related or syngenetic, and clearly merit 

.cur’ further exploration. 

, . . . .. , .. . , .. . . . ,. . . . .  . .  . . ,  , 
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X .  R E C O M M E N D A T I O N S :  

4 I n  v i e w  o f  t h e  e n c o u r a g i n g  r e s u l t s  o b t a i n e d  b y  t h e  a i r b o r n e  

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

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

c o n d u c t i v e  z o n e s  ( B ,  D, E l ,  E 2 ,  F and G and  H H ) .  

L i m i t e d  e f f o r t s  o f  a r e c o n n a i s s a n c e  n a t u r e  a r e  recommended 

t o  p u r s u e  a f u r t h e r  g r o u p  o f  c o n d u c t o r s  r a t e d  as s e c o n d  p r i o r i t y  
t a r g e t s .  T h e s e  a r e  p o r t i o n s  o f  t h e  s t r a t i g r a p h i c  Zones A l ,  A 3 ,  

A A  ( e a s t e r n  p o r t i o n ) ,  H 2  and H 3  t h a t  h a v e  d i r e c t l y  c o i n c i d e n t  o r  

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

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

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

recommended f o r  an i n i t i a l  a p p r a i s a l .  I t  i s  a l s o  recommended 

t h a t  a Radem o r  e q u i v a l e n t  V L F - E M  i n s t r u m e n t  be  u s e d  t o  a t t e m p t  

t o  d e f i n e  t h e  c o n d u c t o r s  on  t h e  g r o u n d  i n  c o n j u n c t i o n  w i t h  t h e  

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

E M  s u r v e y s  may u l t i m a t e l y  be  r e q u i r e d .  G i v e n  t h e  p r o x i m i t y  o f  

t h e  L o g t u n g  W - M o  d e p o s i t  and i t s  a s s o c i a t i o n  w i t h  a h i g h - l e v e l  
i n t r u s i v e ,  s u c h  f o l l o w - u p  e f f o r t s  s h o u l d  t a k e  i n t o  c o n s i d e r a t i o n  

as p o t e n t i a l  t a r g e t s  s k a r n -  and s t o c k w o r k - r e l a t e d  W/Mo d e p o s i t s  

as w e l l  as e p i g e n e t i c  and s y n g n e t i c  b a s e  and  p r e c i o u s  m e t a l  
d e p o s i t s .  

/J. R b t h  

S T R A T A G E X  L T D .  

. , .  . . .  . .  . i  . , , .  . ._ ,  , ~ . .  , .* . - .. . , 
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APPENDIX I: 

GENERAL INTE Rp FETIVE CONS I DE RAT I ON S 

Electromagnet ic  

T! 

L 

1E 
I 

i 

E 

The Aerodat 3 frequency system u t i l i z e s  2 d i f f e r e n t  

t r a n s m i t t e r - r e c e i v e r  c o i l  geometries.  The t r a d i t i o n a l  

coax ia l  c o i l  conf igu ra t ion  i s  opera ted  a t  2 widely 

separa ted  f requencies  and t h e  h o r i z o n t a l  coplanar  c o i l  

p a i r  i s  o p e r a t e d  a t  a frequency approximately a l igned  

wi th  t h e  h i g h e r  frequency. 

The e lec t romagnet ic  response measured by t h e  h e l i c o p t e r  

system is  a func t ion  of t h e  "electrical" and "geometr ical"  

p r o p e r t i e s  of t h e  conductor , The "electrical" proper ty  

of a conductor  i s  determined l a r g e l y  by i t s  conduc t iv i ty  

and i t s  s i z e  and shape; t h e  "geometr ical"  p rope r ty  of t h e  

response i s  l a r g e l y  a f u n c t i o n  of t h e  conductors  shape and 

o r i e n t a t i o n  w i t h  r e s p e c t  t o  t h e  measuring t r a n s m i t t e r  and 

receiver. 

Electrical  Cons idera t ions  

For a given conductive body t h e  measure o f  i t s  conduc t iv i ty  

o r  conductance i s  c l o s e l y  related t o  t h e  measured phase 

s h i f t  between the r ece ived  and t r a n s m i t t e d  e lec t romagnet ic  

f i e l d .  

conductance, a large phase shift lower conductance, A 

s m a l l  phase s h i f t  r e s u l t s  i n  a l a r g e  in-phase t o  quadra ture  

A small phase s h i f t  i n d i c a t e s  a r e l a t i v e l y  high 

. " . .  . . -. . - . -  
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r, 
ra t io  and a l a r g e  phase s h i f t  a low rat io .  

s h i p  is shown q u a n t i t a t i v e l y  f o r  a v e r t i c a l  half-plane 

model on the phasor diagram, 

show t h e  s a m e  t r end  bu t  d i f f e r e n t  q u a n t i t a t i v e  r e l a t i o n -  . 

This  r e l a t i o n -  

Other p h y s i c a l  models w i l l  

s h ips  

z 

E 

The conductance and depth v a l u e s  as determined are correct 

only as f a r  as t h e  model approximates t h e  r e a l  geo log ica l  

s i t u a t i o n .  The a c t u a l  geological source may be of l imi t ed  

length ,  have s i g n i f i c a n t  d i p ,  i t s  c o n d u c t i v i t y  and t h i c k n e s s  

may vary w i t h  depth and/or s t r i k e  and a d j a c e n t  bodies and 

overburden may have modif ied t h e  response.  

conductance estimate is  less a f f e c t e d  by t h e s e  l i m i t a t i o n s  : 

than t h e  depth  e s t ima te  b u t  bo th  should be considered a 

r e l a t i v e  r a t h e r  than a b s o l u t e  guide t o  t h e  anomalies' ', 

p r o p e r t i e s  , 

I n  genera l  t h e  

f 

. . _  .- . . .. . . . . . _ _  . I .  
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Conductance i n  mhos i s  t h e  r e c i p r o c a l  o f  r e s i s t a n c e  i n  

ohms and i n  t h e  case of narrow s l a b - l i k e  bodies  i s  t h e  

product  of  e lectr ical  c o n d u c t i v i t y  and th i ckness .  

Most overburden w i l l  have an  i n d i c a t e d  conductance of less 

than 2 mhos; however, more conduct ive c l a y s  may have an 

apparent  conductance of say  2 t o  4 mhos. A l s o  i n  t h e  l o w  

conductance range w i l l  be e l e c t r o l y t i c  conductors  i n  

f a u l t s  and shears .  

The h igher  ranges of  conductance,  g r e a t e r  than  4 mhos, 

i n d i c a t e  t h a t  a s i g n i f i c a n t  f r a c t i o n  of t h e  e l e c t r i c a l  

conduction i s  e l e c t r o n i c  r a t h e r  than e l e c t r o l y t i c  i n  

na tu re .  Materials t h a t  conduct e l e c t r o n i c a l l y  a r e  l i m i t e d  

t o  c e r t a i n  m e t a l l i c  su lph ides  and t o  g raph i t e .  High 

conductance anomalies,  roughly 1 0  mhos o r  g r e a t e r ,  are 

g e n e r a l l y  l imi t ed  t o  su lph ide  o r  g r a p h i t e  bea r ing  rocks.  

Sulphide minera ls  w i th  the except ion  of  s p h a l e r i t e ,  c innabar  

and s t i b n i t e  are good conductors ;  however, they  may occur  

i n  a disseminated manner that i n h i b i t s  electrical  conduction 

through t h e  rock mass. I n  t h i s  case t h e  appa ren t  conductance 

can s e r i o u s l y  unde r ra t e  t h e  q u a l i t y  of t h e  conductor i n  

geo log ica l  terms. 

conducting su lph ide  minera ls  noted above may be  p r e s e n t  i n  

I n  a similar sense  t h e  r e l a t i v e l y  non- 

s i g n i f i c a n t  concen t r a t ion  i n  a s s o c i a t i o n  wi th  minor conduct ive 

. .._ . 
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su lph ides ,  and t h e  e l ec t romagne t i c  response o n l y  r e l a t e  

t o  t h e  minor a s s o c i a t e d  m i n e r a l i z a t i o n .  I n d i c a t e d  conductance 

i s  also of ' l i t t l e  d i r e c t  s i g n i f i c a n c e  f o r  t h e  i d e n t i f i c a t i o n  

of gold minera l i za t ion .  

i t  would n o t  be expected t o  e x i s t  i n  s u f f i c i e n t  q u a n t i t y  

t o  create a recognizable  anomaly, b u t  minor accessory  su lph ide  

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

Although gold is  h i g h l y  conductive 

I n  summary, t h e  estimated conductance of  a conductor  can 

provide a r e l a t i v e l y  p o s i t i v e  i d e n t i f i c a t i o n  of s i g n i f i c a n t  

su lphide  o r  Graphi te  m i n e r a l i z a t i o n ;  however, a moderate 

t o  l o w  conductance value does n o t  r u l e  o u t  t h e  p o s s i b i l i t y  

of s i g n i f i c a n t  economic m i n e r a l i z a t i o n .  

Geometrical Cons idera t ions  

Geometrical informat ion  about  t h e  geologic  conductor can 

o f t e n  be i n t e r p r e t e d  from t h e  p r o f i l e  shape of the anomaly. 

The change i n  shape i s  p r i m a r i l y  r e l a t e d  t o  t h e  change i n  

induc t ive  coupl ing  among t h e  t r a n s m i t t e r ,  t h e  t a r g e t ,  and 

the r ece ive r .  

I n  t h e  c a s e  of  a t h i n ,  s t e e p l y  d ipping ,  s h e e t - l i k e  conductor,  

the c o a x i a l  co i l  p a i r  w i l l  y i e l d  a near  symmetric peak ove r  

the conductor.  

p a s s  through a n u l l  couple r e l a t i o n s h i p  and y i e l d  a minimum 

over the conductor, f lanked by positive s i d e  lobes .  As t h e  

d i p  of t h e  conductor  decreases from v e r t i c a l ,  t h e  c o a x i a l  

On t h e  o t h e r  hand t h e  cop lana r  co i l  p a i r  will 

. .  . . ..... . . .,__. . -.- . . . . .__ - 
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anomaly shape changes o n l y  s l i g h t l y ,  b u t  i n  the case of 

% 

T' 

1 

L 

E 
1: 

i 

the coplanar  c o i l  p a i r  t h e  side lobe  on t h e  down d i p  s i d e  

s t r e n g t h e n s  r e l a t i v e  t o  t h a t  on  t h e  up d i p  s ide.  

As t he  t h i c k n e s s  of  t h e  conductor  i n c r e a s e s ,  induced 

c u r r e n t  f low across the  t h i c k n e s s  of  t h e  conductor  becomes 

r e l a t i v e l y  s i g n i f i c a n t  and complete  n u l l  coup l ing  with t h e  

coplanar  c o i l s  i s  no longe r  p o s s i b l e .  As a r e s u l t ,  t h e  

apparent  minimum o f  t h e  c o p l a n a r  response o v e r  t h e  conductor 

d iminishes  w i t h  i n c r e a s i n g  t h i c k n e s s ,  and i n  t h e  l i m i t i n g  

case of a f u l l y  3 dimensional body o r  a h o r i z o n t a l  l a y e r  

o r  half-space,  t h e  minimum d i s a p p e a r s  completely.  

A h o r i z o n t a l  conduct ing l a y e r  such as overburden w i l l  produce 

a response i n  t h e  c o a x i a l  and cop lana r  co i l s  t h a t  i s  a 

func t ion  o f  a l t i t u d e  (and c o n d u c t i v i t y  i f  n o t  uniform).  The 

p r o f i l e  shape w i l l  be s i m i l a r  i n  both c o i l  c o n f i g u r a t i o n s  

w i t h  an  ampl i tude  r a t io  (coplanar /coaxia l )  o f  about  4/1. * 

I n  t he  case of a s p h e r i c a l  conductor ,  the  induced c u r r e n t s  

are confined t o  t h e  volume of t h e  sphere ,  b u t  n o t  r e l a t i v e l y  

restricted t o  any a r b i t r a r y  p l a n e  as i n  t h e  case of a shee t -  

l i k e  form. 

over t h e  sphe re  may be up t o  8* t i m e s  g r e a t e r  t han  t h a t  of  

the coaxial  c o i l  p a i r .  

The response of t h e  coplanar  c o i l  p a i r  d i r e c t l y  

. .. , . . .  . .  . . ~ . ~ _ _  
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I n  summary a s t e e p l y  d ipp ing ,  s h e e t - l i k e  conductor  w i l l  

d i s p l a y  a decrease i n  t h e  c o p l a n a r  response c o i n c i d e n t  

w i t h  the peqk of  t h e  c o a x i a l  response.  The r e l a t i v e  

s t r e n g t h  of  t h i s  cop lana r  n u l l  is  r e l a t e d  i n v e r s e l y  t o  

t h e  t h i c k n e s s  of t h e  conductor ;  a pronounced n u l l  i n d i c a t e s  

a r e l a t i v e l y  t h i n  conductor.  The d i p  of such a conductor 

can  be i n f e r r e d  from t h e  re la t ive  ampli tudes o f  t h e  s ide- lobes .  

B 

Massive conductors  t h a t  cou ld  be approximated by a conduct ing 

sphere  w i l l  d i s p l a y  a s imple s i n g l e  peak p r o f i l e  form on bo th  

coaxial  and cop lana r  coi ls ,  w i t h  a r a t i o  between the  cop lana r  

t o  coaxial  response  ampl i tudes  as  high as 8.* 

Occas iona l ly  i f  t h e  edge of  a n  overburden zone i s  sha rp ly  

de f ined  w i t h  some s i g n i f i c a n t  dep th  e x t e n t ,  an  edge e f f e c t  

w i l l  occur  i n  t h e  c o a x i a l  co i l s .  I n  t h e  case o f  a h o r i z o n t a l  

conduct ive r i n g  or  r ibbon,  t h e  coaxial response  w i l l  c o n s i s t  

of t w o  peaks,  one over  each edge;  whereas t h e  coplanar  c o i l  

w i l l  y i e l d  a s i n g l e  peak. 

- . . -. , - .  . ... ~..".. . . . . . ... - .. 
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t h a t  Aerodat's d e f i n i t i o n  

of t h e  measured ppm u n i t  i s  related t o  t h e  primary f i e l d  

sensed i n  t h e  r ece iv ing  c o i l  w i thou t  normal iza t ion  t o  t h e  

maximum coupled ( coax ia l  c o n f i g u r a t i o n ) .  I f  such normal- 

i z a t i o n  were app l i ed  t o  t h e  Aerodat u n i t s ,  t h e  amplitude 

of  t h e  coplanar  c o i l  p a i r  would be halved. 
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Magnetics 
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The To ta l  F i e l d  Magnetic Map shows contours  of t h e  

t o t a l  magnetic f i e l d ,  uncorrec ted  for  r eg iona l  v a r i a -  

t i o n .  Whether an  EM anomaly wi th  a magnet ic  c o r r e l i -  

t i o n  i s  more l i k e l y  t o  be caused by a su lphide  d e p o s i t  

than  one wi thout  depends on t h e  of  mine ra l i za t ion .  

An apparent  coincidence between an EM and a magnetic 

anomaly may be caused by a conductor  which i s  a l s o  

magnetic,  o r  by a conductor  which l i e s  i n  c l o s e  proximity 

t o  a magnetic body. The m a j o r i t y  o f  conductors which a r e  

a lso magnetic a r e  su lph ides  c o n t a i n i n g  p y r r h o t i t e  and/or 

magnet i te .  Conductive and magnetic bodies  i n  close 

a s s o c i a t i o n  can be,  and o f t e n  are,  g r a p h i t e  and magnetite.  

I t  is  o f t e n  very d i f f i c u l t  t o  d i s t i n g u i s h  between t h e s e  

cases. I f  t h e  conductor i s  also magnetic,  i t  w i l l  u sua l ly  

produce an EM anomaly whose gene ra l  p a t t e r n  resembles 

that of t h e  magnetics.  Depending on t h e  magnetic perme- 

a b i l i t y  of the  conducting body, t he  amplitude of t h e  

inphase  EM anomaly will be weakened, and i f  t h e  conduc- 

t i v i t y  i s  a lso weak, t h e  inphase  EM anomaly may even be 

reversed  i n  s ign .  

. . 
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- 9 - .  APPENDIX I 

2 

The VLF-EM method employs t h e  r a d i a t i o n  f r o m  powerful 

m i l i t a r y  r a d i o  t r a n s m i t t e r s  as t h e  primary s i g n a l s .  

The magnetic f i e l d  a s soc ia t ed  w i t h  t h e  pr imary f i e l d  

is  e l l i p t i c a l l y  po la r i zed  i n  t h e  v i c i n i t y  o f  e lectr ical  
P, 

conductors.  The Herz  Totem u s e s  t h r e e  or thogonal  c o i l s  
r. 

I 
i 

z 

B 

f 

t o  measure t h e  t o t a l  f i e l d  and ver t ical  quadra tu re  

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

The r e l a t i v e l y  high frequency o f  VLF 15-25 kHz provides  

high response f a c t o r s  f o r  b o d i e s  of l o w  conductance.  

Re la t ive ly  "disconnected" s u l p h i d e  ores have been found 

t o  produce measurable VLF s i g n a l s .  For t h e  s a m e  reason, 

poor conductors  such as sheared con tac t s ,  b r e c c i a  zqnes, 

narrow f a u l t s ,  a l t e r a t i o n  zones and porous f low tops  normally 

produce VLF anomalies.  The method can t h e r e f o r e  be used 

e f f e c t i v e l y  for  geologica l  mapping. The o n l y  r e l a t i v e  d i s -  

advantage of t h e  method l i es  i n  i t s  s e n s i t i v i t y  t o  conduct ive 

overburden. I n  conductive ground t h e  depth  of exp lo ra t ion  

i s  seve re ly  l i m i t e d .  

The effect  of s t r i k e  d i r e c t i o n  is important  in t h e  sense  

of t h e  r e l a t i o n  of t h e  conductor  a x i s  r e l a t i v e  t o  t h e  

ene rg iz ing  e lec t romagnet ic  f i e l d .  A conductor  a l igned  

a long  a r a d i u s  drawn from a t r a n s m i t t i n g  s t a t i o n  w i l l  be 

.-.__. _. ... .. . . .  - -  
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i n  a maximum coupled o r i e n t a t i o n  and thereby  produce a 

s t r o n g e r  response than  a s i m i l a r  conductor a t  a d i f f e r e n t  

s t r i k e  angle .  Theore t i ca l ly  i t  would be p o s s i b l e  f o r  a 

conductor ,  o r i e n t e d  t a n g e n t i a l l y  t o  t h e  t r a n s m i t t e r  t o  8 

produce no s i g n a l .  The most obvious e f f e c t  o f  t h e  s t r i k e  

a n g l e  c o n s i d e r a t i o n  i s  t h a t  conductors  favourably  o r i e n t e d  

w i t h  r e s p e c t  t o  t h e  t r a n s m i t t e r  l o c a t i o n  and a l s o  near 

pe rpend icu la r  t o  t h e  f l i g h t  d i r e c t i o n  are most c lear ly  

rendered and u s u a l l y  dominate t h e  map p r e s e n t a t i o n .  

The t o t a l  f i e l d  response i s  an i n d i c a t o r  of t h e  ex i s t ence  

and p o s i t i o n  o f  a conduc t iv i ty  anomaly. The response w i l l  

be a maximum ove r  t h e  conductor,  wi thout  any s p e c i a l  f i l t e r i n g ,  

and s t r o n g l y  favour  t h e  upper edge of t h e  conductor  even i n  

t h e  case of  a r e l a t i v e l y  shal low d i p .  

- 

The v e r t i c a l  quadra tu re  component over  s t e e p l y  dipping sheet 

l i k e  conductor w i l l  be a cross-over  type response  with the  

cross-over closely associated with the upper edge of the 

conductor.  

The response i s  a cross-over type  due t o  the f a c t  t h a t  i t  

is  t h e  vertical  r a t h e r  than t o t a l  f i e l d  quadra tu re  component 

t h a t  is  measured. The response shape i s  due l a r g e l y  t o  

geometrical r a t h e r  than c o n d u c t i v i t y  c o n s i d e r a t i o n s  and 

t h e  d i s t a n c e  between t h e  maximum and minimum on e i t h e r  s i d e  

of the cross-over i s  r e l a t e d  t o  t a r g e t  depth.  For a given 

target geometry, t h e  l a r g e r  t h i s  d i s t a n c e  t h e  g r e a t e r  t h e  
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The ampli tude o f  t h e  quadra ture  response,  as opposed 

t o  shape, is  a f u n c t i o n  of t a r g e t  conductance and depth  

as w e l l  as t h e  conduc t iv i ty  of t h e  overburden and h o s t  

rock. As t h e  primary f i e l d  t r a v e l s  down t o  t h e  conductor 

through conduct ive  material, it i s  both a t t e n u a t e d  and 

phase s h i f t e d  i n  a negat ive  sense .  The secondary f i e l d  

produced by t h i s  a l t e r e d  f i e l d  a t  t h e  t a r g e t  a l so  has  an 

a s s o c i a t e d  phase s h i f t .  This  phase s h i f t  i s  p o s i t i v e  and 

is  l a r g e r  f o r  r e l a t i v e l y  poor conductors.  This  secondary 

f i e l d  is  a t t e n u a t e d  and phase s h i f t e d  i n  a n e g a t i v e  sense  - 
dur ing  r e t u r n  t r a v e l  t o  t h e  s u r f a c e .  The n e t  e f f e c t  of 

t h e s e  3 phase s h i f t s  determine t h e  phase of t h e  secondary 

f i e l d  sensed a t  t h e  r ece ive r .  

A r e l a t i v e l y  poor conductor i n  r e s i s t i v e  ground w i l l  y i e l d  

a n e t  p o s i t i v e  phase s h i f t .  A r e l a t i v e l y  good conductor  

i n  more conduct ive  ground will y i e l d  a net n e g a t i v e  phase 

s h i f t .  A combination i s  p o s s i b l e  whereby t h e  n e t  phase s h i f t  

i s  zero  and t h e  response i s  pure ly  in-phase w i t h  no quad- 

r a t u r e  component. 

A n e t  p o s i t i v e  phase s h i f t  combined wi th  t h e  geometr ica l  

cross-over shape w i l l  l e a d  t o  a p o s i t i v e  quadra tu re  response 

on t h e  s i d e  of approach and a nega t ive  on t h e  s i d e  of  

depa r tu re .  A n e t  nega t ive  phase s h i f t  would produce t h e  

reverse .  A f u r t h e r  s i g n  r e v e r s a l  occurs  wi th  a 1 8 0  degree 

. , . .  . ~ .~ . . - ,,-I ., . . . .C... .... ,- -.- - - . . ... - . . . ...<-- ~. . . . 
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change i n  ins t rument  o r i e n t a t i o n  as occurs  on r e c i p r o c a l  

l i n e  headings.  During d i g i t a l  p rocess ing  of t h e  quad- 

r a t u r e  d a t a  for map p r e s e n t a t i o n  t h i s  i s  c o r r e c t e d  f o r  

by normalizing t h e  s i g n  t o  one of t he  f l i g h t  l i n e  headings.  

E 

f 
L 
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A P P E N D I X  I 1  

A N O M A L Y  L I S T  

L O G T U N G  

C o - a x i a l  C o i l s ,  9 4 5  Hz 

Anomaly C 1 a s s  i f  i c a t  i on:  

C a t e g o r y  Conduct  i v i  t y -  
Th ickness  

0 - 1  
1 - 2  
2 - 4  

4 - 8  

a - 1 5  
1 5  - 30 
30 - 60 
60  - 1 2 0  mhos 



Iorut f i l e n a m e  

Code a n d  Frenuencr  

All l i n e s  be ing  r r o c e s s e d  

Cat. i? 4 0  r Y 
0 
1 

3 
4 

6 
7 
8 
9 

m 
A 

c J 

: CJ8425338425+LDI 
: 1 4 8  

: LOGTUNG+ANC 
t , I 945,o 

t + 1 

: 234 
; 234 
, 0 t 

t * 4 1  
* 22 t 

t , 27 
+ 52 
t 58 

32 
, 2 
, 0 
, 0 
+ 0 

t 

t 

* 
t 

, 
t 

+ 

PERCENT 
17 

9 
11 
22 
24  
13 

0 
0 
0 
0 

-- -be 



FLIGHT 
------ 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 

3 

A:4 0 M A L Y 

C A T  E G 0 R Y . - . . - . . . - . . . . . , 

410 
410 
410 
410 
410 
410 
410 
410 
4 1 0 
410 
410 
410 
410 
410 

420 
420 
420 
420 
420 
420 
420 

4 30 
430 
430 
430 
430 
430 
430 
4 30 
430 
4 30 
430 
430 

440 
440 
440 
440 
440 
440 
440 

450 

A 
E 
C 
D 
E 
F 
G 
H 
J 
K 
M 
N 
0 
F' 

A 
B 
C 
D 
E 
F 
G 

A 
Ec 
c 
D 
E 
F 
G 
H 
J 
K 
n 
N 

A 
E 
C 
D 
E 
F 
G 

A 

-------- 

2 
2 
2 
2 
0 
0 
0 
I) 
1 
0 
0 
0 
0 
0 

2 
3 
0 
3 
3 

2 

1 
2 
2 
2 
1 
0 
3 
0 
0 
1 
1 
0 

0 
2 
0 
0 
1 
0 
0 

0 

3 &. 

LIST? LOGTUNG 

F R E Q U E N C Y  945 
INPHASE 
------- 

16'3 
10.4 
11.2 

7 . 1  
018 
1 + 9  

-1.5 
-1 ' 3  

4 ' 5  
1 .5 
2.1 
1 + 7  
2 + 0  

- 0 * l  

2 4 . 3  
2 9 * 0  

0 * 0  
5.5 
lO.2 
l l * ?  
1 3 . 3  

9*9 
17*3 
17.8 
15b3 
1 4 . 1  
J * 2  
11.2 
2.8 
2.4 
3.4 
4.9 
2t6 

c 

1 .8 
3 + 8  
0.4 
1.2 
3,s 
l e 1  
6 , s  

1.1 

Q u A r l  + 
----- 

2 4 , 4  
18,2 
1 7 + 1  
10,3 

6 + 9  
4,0 
2 , 2  
0 . 7  
6.7 
6 . 6  
8.4 
5.4 
4 +8 
3.6 

42.8 
2 7 . 7  

0.7 
5.6 

11 + 4  
22.0 
2 4 + 3  

29.8 
28.0 
34.1 
25.3 
31 + 5  
1 5 + 5  
1 3 * 0  

7 + 6  
5 . 0  
6 + 3  
8*? 
7.3 

4 .8 
5.2 
3.4 
412 

6 . 9  
10.9 
19.5 

5.2 

c 

FAGE 1 

C D H D U C T O R  BIRD 
CTP DEPTH HEIGHT 

t4HiIS 
---- 

3 . 4  
2 + 3  
2 + 3  
2 . 5  
0.0 
0 + 7  
0 * 0  
0.0 
1.9 
0 * 1  
0 * 2  
0*3 
016 
0 * 0  

3 + 2  
7 * 7  
O + U  
4.1 
4 b 2  
262 
2 . 4  

1 .o 
3 * 2  
2.5 
3.0 
1 * f  
0 * 7  
4 '2  
0 * 6  
0.8 
1,2 
1 * 5  
0.5 

015 
2 .O 
0 .0 
0.1 
1.1 
0 * 0  
0.8 

011 

HTRS 
---- 

4 
3 
0 
7 
0 
0 
0 
I) 
4 
4 
I) 
9 
8 
0 

0 
4 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
a 

19 
7 

15 
13 
3 
15 

4 
0 
4 

10 
6 
0 
c J 

0 

- 
M T R S  ---- 

32 
35 
41 
42 
4 3  
6 3  
21 
31 
5 2  
37 
41 
41 
47 
26 

37 
32 
49 
7 1  
52 
42 
4 3  

33 
43 
34 
34 
32 
26 
36 
39 
43 
41 
46 
31 

51 
62 
38 
36 
46 
31 
26 

48 

E s t i m a t e d  d e p t h  may be u n r e l i a b l e  b e c a u s e  t h e  s t r o n d e r  p a r t  
of t h e  c o n d u c t o r  X I ~ Y  b e  d e e p e r  o r  t o  o n e  s i d e  c f  t h e  f l i d h t  
l i n e ,  ar b e c a u s e  o f  a s h a l l o w  d i p  o r  o v e r b u r d e n  e f f e c t s +  



FLIGHT 

3 
3 
3 

2 
2 

2 
2 
2 
2 

;-z 
2 
2 
2 

I3 
i 

-l L 

7 
L 

2 
2 
-I 
f 

7 
L 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 

ANOMALY 

450 
450 
150 

470 
470 
470 
470  
470 
4 3 0  
470 
4 7 13 
470 
470 
470 
470 
4713 

430 
460 
430 
4530 

480 
480 
480 
430 
480 
460 
480 
480 

4 9 0  

490 
490 
490 
45'0 
490 
490 
490 
490 
4Y0 
490 
490 

5013 

480 

E 
C 
D 

A 
E 
C 
D 
E 
F 
G 
H 
J 
f( 

M 
N 
0 

A 
E 
c 
D 
E 
F 
G 
H 
J 
K 
M 
N 
0 

A 
E 
C 
D 
E 
F 
G 
H 
J 
I( 

M 
N 

A 

0 
0 
0 

3 
3 
3 
3 
2 
3 
3 
1 
0 
0 
1 
1 
0 

0 
3 
0 
0 
0 
0 
3 
3 
4 
3 
3 
3 
4 

3 
2 
2 
1 
0 
2 
3 
0 
3 
3 
1 
1 

3 

PAGE 2 

LIST? LOGTUNG 

CONDUCTOR BIRD 
FREQUENCY 945 CTP DEPTH HEIGHT 
IEIPHASE ------- 

3.6 
1.6 
0.5 

9.8 
6 * 7  

1 9 + 3  
21 .3 
22.5 
32.7 
10.2 

4.5 
5.2 
2 + 0  
2.4 
2.4 
0.0 

1 . 4  
6.7 
0 + 0  
0.1 
1 ' b  
3.4 
? + ?  

18.2 
25.9 
16.1 
12.4 
12.8 
l? .?  

7+0 
5.7 
8.0 
5.1 
0.7 
5.3 
7.9 
2.5 
9.7 
?.3 
3 + 5  
3.1 

5.4 

QUAD + 

SI0 
4.6 
2.3 

9 . 4  
7 ' 0  

22.3 
27.0 
35.2 
4 4 + 1  
10.2 
8.6 

1 7 + 4  
4 + 4  
4 . 1  
3.5 
& + ?  

4 .? 
4 . 4  
1 * A  
1 .0 
5.3 
9.6 
10.3 
17.3 
16.1 
15.1 
11.4 
1 1 + 6  
?+4 

5 . 6  
7 + 9  
10.5 
8.4 
2 + 3  
8 .1  
6.6  
7 + 2  
6.8 
9.3 
6 . 3  
6 . 5  

5.12 

MHOS MTRS HTRS 

0 .? 0 51  
0.4 7 47 
010 24 36 

5.1 0 65 
4 . 4  0 6 3  

0 41 a,? 
4.7 0 35 
3.7 0 31  
5.1 0 32 
4 15' 1 6  35 
1 + 3  0 50 
0.6 0 36 
0.7 27 32 
1.1 15 50 

0.0 0 32 

e 

1.5 13 Sa 

0 + 2  1s 33 
46 / + 5  21  

0.0 0 45, 
040 0 44  
0.3 9 40 
0 . 6  4 38 
4 . 4  0 JJ 

6,6 0 72 
13.1 0 74 

6.4 0 72 
640 0 66 
6 + 1  0 52 
3 .3  0 == JJJ 

-l 

r e  

5 . 8  0 73 

2.4 11 43 
3.0 13 35 
1.3 23 27 
0.1 39 27 
2 + 0  11 41 
5.7 21 39 
015 10 36 
7.9 0 61 
4.7 0 56 
1 + 3  16 35' 
1 .0 26 26 

4 +0  0 66 

E s t i m a t e d  d e r t h  mas! b e  u n r e l i a b l e  b e c a u s e  t h e  s t r o n g e r  p a r t  
of t h e  c o n d u c t o r  may b e  deeper o r  to one s i d e  o f  t h e  f l i g h t  
l i n e ?  or  ~ \ ~ C E ~ U S P  o f  a s h a l l o w  d i r  or o v e r b u r d e n  e f f e c t s ,  

* 
Q 



FLIGHT ------ 

2 
2 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

-I 
L 

-3 

7 
6 
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ANOMALY LIST, LOGTUNG 

CONDUCTOR BIRD 
FREQUENCY 945 CTP DEFTH HEIGHT 

50G 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

510 
510 
513 
510 
513 
510 
510 
510 
510 
510 
510 
510 
510 
510 
510 
510 
510 
510 

520  
520 
520  
520 
520 
5 2 0  
520  
520 
520 
520 
520 
dL0 
520 
520 

C ?  

A 
c 
n 
E 
F 
G 
H 
J 
K 
M 
N 

A 
E 
c 
0 
E 
F 
G 
H 
J 
ti 
ti 
N 
0 
P 
0 
R 
s 
T 

A 
B 
c 
D 
E 
F 
G 
H 
J 
ti 
M 
N 
0 
P 

1 
3 
4 
2 
2 
4 
2 
1 
0 
0 
1 

4 
4 
4 
1 
2 
0 
0 
2 
3 
1 
0 
1 
3 
2 

3 

1 

1 

4 
4 
3 
3 
5 
3 

1 
3 
3 
3 
3 

- 
3 

CI 
i 

c J 

3 
& 

E s t i m a t e d  d e r t h  mas be  

4.2 
8.4 

10.1 
5.3 

1015 
7 + 1  
9.6 
SI0 
4 + 7  
4 , 1  

15.5 
34.3 
28.1 

5 + 5  
3 + ?  
4.5 
3.9 
7.3 

10.8 
9 . 2  
8 ,S  
3.3 
7 + 8  
3 + ?  

16.0 
1 4 + 8  

7.1 
6 + ?  

c .J b 2 

4 . 8  
17.1 
2 2 . 9  
23.5 
23.4 
16.6 
20.2 
12.8 

7 , s  
8.4 

10.2 
1 2 + 4  
1?*3  
1 3 ~ 6  

QUCID . 
----- 

612 
7.4 
6.1 
7.5 
7 + 1  
6,2 

10.1 
24,B 
15.5 
15.1 

7.1 

12.2 
23.7 
13.3 
1 2 * 2  

4.6 
11.1 
1 0 + 7  
11.3 
12.5 
13.3 
33.3 
2 3 * 5  

5.7 
11 .0 
1 3 * 7  
14.3 
9.4 

13.2 

7 . 4  
8.6 

19.0 
17.7 
2 6 . 9  
17.3 
10.3 
10.3 
12.2 
16.4 
11.5 
15.0 
23.1 
10 .? 

MHOS MTHS HTRS 

1 .9 25 32 
5.4 0 67 
9.3 0 87 
2.7 1 4  4 1  
2 + 4  20 36 

10.3 1 4  47 
2.6 11 37 
1.3 0 4 1  
0 ' 7  1 33 
0.6 3 31 
1 *5 13 40 

8.0 11 33 
12.8 0 47 
1.1 * 8  3 38 

1.2 3 33 
2.3 24 42 
0 . 9  9 32 
0.7 12 28 
2 . 2  0 58 
4 + 1  0 49 
1.7 1 35 
g.7 0 34 
1 . 2  0 4 4  
6 t8 4 60 
3.5 1 4  34 
7.2 J 42 
5,7 8 37 
2 .? 4 47 
1 + 7  J 37 

c 

c 

1 .? 13  4 0  
15*  1 1 52 
8 * 6  2 39 
9.3 0 48 
5 * 6  0 40 
5.4 0 46 

15.7 0 62 
7.2 0 69 
2,s 1 4  3 1  
1 * s  4 34 
4.2 0 49 
4 * l  1 43 
4 ' 9  6 31 
7 . 4  4 46 

u n r e l i a b l e  b e c w s e  t h e  s t r o n g e r  ? a r t  6 
o f  t h e  c o n d u c t o r  R I ~ Y  be d e e p e r  o r  t o  o n e  side o f  t h e  f l i g h t  
l i n e ,  o r  b e c a u s e  o f  a s h a l l o w  d i p  o r  o v e r b u r d e n  e f f e c t s ,  

-.* -:? -mi- 
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FLIGHT 

8 2 

'2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
? .. 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
& 
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ANOMALY LIST9 LOGTUNG 

520 
520 
520 

530 
530 
530 
530 
530 
530 
530 
530 
530 
530 
530 
530 
530 

540 
540 
540 
540 
540 
590 
540 
540 
540 
540 
540 
540 
540 
540 

550 
550 
550 
550 
550 
550 
550 
550 
550 
550 
550 
550 

Estimated 

R 
R 
S 

A 
B 
C 

E 
F 
G 
H 
J 
K 
M 
N 
0 

A 
E 
C 
D 
E 
F 
G 
H 
J 
K 
M 
N 
0 
P 

A 
E 
C 
D 
E 
F 
G 
H 
J 
K 
n 
N 

rl 

dcrth 

c 
J 

4 
4 

4 

3 
3 
4 
4 
4 
4 
3 
3 
3 
3 
4 

1 
2 
4 
5 
4 
4 
4 
4 
4 
3 
3 

4 
4 

4 
4 
4 
4 
3 
4 
4 
4 

5 

c 
cl 

c 

c J 

F 
' J  

c J 

CONDUCTOR BIRD 
FRERUENCY 945 CTP DEPTH HEIGHT 
INPHASE ------- 

48. I 
33.1 
16.3 

21 * 5  
63.5 
22.3 
14 e 0  
21 + 7  
21 +8 
45+2 
5 ? + 3  
2 4 . 6  
19.4 
2 6 . 0  
19+7  
16.4 

5 b8 
6.0 

1 6 + 2  
30.7 
41.3 
46.2 
30 + 6  
29.5 
19.9 
15.6 
1 9  .0 
44.6 
22.6 
13.2 

1 6 + 7  
15.4 
22.1 
37.9 
4 1  + 6  
27.6 
46.9 
32.8 
4 4 * 4  
43.7 
25.3 
2 4 + 3  

2 6 + 1  1 9 + 1  
20.4 14.4 
10.9 10.7 

13.3 12.4 
93.3 15.3 
20.7 7.5 
13'7 5 . 7  
15.4 10+3 

44'1 5.8 
51.0 14.5 
31.1 5.0 
2 1 * 1  5 + 5  
23.8 7 + 9  
20.0 6 + 2  

9.5 11.8 

18.2 8 . 3  

12,o 1.4 
6+6 3.5 

1 0 + 2  11.9 
14+5 19.9 
36.5 9.9 
91.9 9.7 
26.5 9.0 
21.0 11.4 
11.9 12.6 
15.0 6.1 
17.2 7 + 1  
22.9 20.0 
13.1 13.7 
8.8 9+4 

11.8 9*5 
10.8 9*3 
1 5 + 0  11.0 
24.3 14.2 
4 5 . 4  7.4 
23+9 8.6 

28.6 9 + 1  
25.2  17.6 
21'7 20.8 
11.1 20.6 
11.6 1 8 + 2  

3 9 + 4  10.8 

MTRS ---- 

0 
7 
7 

12 
6 
7 

3 
6 
0 
0 
0 
3 
1 

11 
5 

5 
23 

7 
0 
0 
0 
0 
0 
0 
9 
5 
0 
0 
7 

15 
14 
16 
9 
0 
0 
0 
0 
0 
I 
0 
9 

a 

MTRS ---- 
39 
33 
43 

-.c- a 4  
25 
34 
39 
41 
37 
30 
32 

36 
37 
29 
47 

35 
36 
44 
44 
36 
34 
43 
54 
49 
36 
38 
39 
48 
47 

34 
37 
30 
28 
3 1  
41 
38 
37 
37 
37 
48 
38 

-.I si, 

mas be unreliable because the stronger p a r t  
of the conductor nay be deeper  or to one side of  t h e  flight 
line? o r  becatJse o f  a shallou dir or overburden effects, 

e 

a 

3 

I, 

e 

8 

0 

0 

e 

I) 
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ANOMALY L I S T ,  LOGTUNG 

CONDUCTOR BIRD 
CTP DEFTH HEIGHT 

MHUS MTRS MTRS 

ce JJ0 0 c J 35.2 15.4 
550 P 5 26.3 1 4 + 1  

22.1 7 34 
16.0 5 40 

5 5 0  A 
569 E 
560 C 
560 n 
560 E 
560 F 

540 H 
560 J 
560 K 
550 M 
560 N 
560 0 
56i) P 

560 e 

c 
J 

e 

4 
4 
4 
5 
4 
4 
4 
4 
5 

5 
r 

? 
A 

18.3 
39.4 
35.9 
2 6 . 9  
2 7 . 2  
26 19 
23.0 
19.3 
29.Q 
28.1 
2 7 t h  
30.2 
2 1  + 3  

9 . 3  

7.2 
2 2 . 3  
2 2 . 2  
21 * 0  
19.7 
14.2 
13.7 
1 3 * 7  
17.3 
19.3 
15.2 
12.7 

11.1 
6.8 

21  .5 
17.0 
14.7 
9 .8 

10 .? 
16.4 
13.3 

9.9 
13.7 
12.6 
15.7 
23.1 

3.7 
29.8 

a 46 
6 33 
0 42 
0 42 
0 45 

39 
0 46 
1 45 
0 42 
0 42 
0 47 
0 45 
9 4 4  

24 25 

c 
J 

2 
2 
2 
2 
2 
'? 

7 
L 

2 
2 
2 
2 
2 
2 
2 

570 A 
570 E 
57G c 
570 11 
570 E 
570 F 
570 G 
570 H 
570 J 
570 K 
570 M 
570 N 
570 0 
570 F 

0 
2 
6 
5 

5 
4 
4 
4 
5 
4 
5 

5 

c 
J 

r 
J 

0 . 5  
7 . 3  

90.6 

3 9 + 6  
2 3 t 6  
26.6 
31 + 3  
2 6 . 5  
29.4 
33.4 
35.0 
17.8 

2a+i 

37.8 

1 + 9  
9 . 6  
8 + 0  

11.1 

1 3 *  1 
15.7 
19.1 
20.2 
14.5 
19.4 
20.0 
1 9 t 0  
7.5 

18.3 

0.0 15 53 
2.9 6 4 4  

37.8 s 40 
44.5 7 35 
20.6 8 33 
2216 4 40  

10.9 7 35 
13.3 4 36 
15.6 0 45 
11 .? Q 44  
15.0 4 36 
17.3 J 36 
19t4 16 3s 

11 + 6  6 38 

c 

e 

J 

580 A 
580 e 
590 C 
580 D 
580 E 
580 F 
580 G 
580 H 
580 J 

4 
5 
2 
3 
4 
c 
J 

c J 

5 
0 

27.7 17.0 
5517 38.6 
11 .a 19.3 
15.6 13.9 
19.6 11 t ?  

19.4 7.9 
22.2 11,2 
19,2 8.0 

0.1 1 t 9  

13.6 0 45 
15.9 0 39 

2.6 5 33 
6 . 8  2 44 

12.3 0 50 
2 0 . 9  0 52 
16.4 11 37 
20.2 15 37 
0.0 0 4 1  

2 
2 

590 A 0 l.t 0 2 . 6  
590 E J 22.3 11 .0 c 

0.3 33 35 
16.9 7 4 1  8 

E s t i m a t e d  d e p t h  ma3 b e  unreliable b e c a u s e  t h e  s t r o n d e r  p a r t  
o f  t h e  conductor  may be d e e p e r  o r  t o  o n e  s i d e  of t h e  fli2ht 
line9 o r  b e c a u s e  of' a s h a l l o w  d i p  o r  o v e r b u r d e n  e f f e c t s .  

t 
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FLIGHT 

2 
2 
2 
2 
9 

3 
L 

&. 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

ANOMALY LISTv LOGTUNG 

CONDUCTOR BIRD 
FREQUENCY 945 CTP DEPTH HEIGHT 

590 
590 
530 
590 
590 
590 

600 
600 
600 
600 
600 
600 

610 
61  0 
610 
610 
610 
610 
610 
610  
610 
610 
610 
610 
610 

c 
n 
E 
F 
G 
H 

A 
E 
C 
n 
E 
F 

A 
e 
C 
D 
E 
F 
G 
H 
J 
K 
n 
N 
0 

5 
4 
3 
3 
4 
4 

3 
3 
3 
4 
4 
4 

c J 

c J 

4 
4 
4 
4 
4 
4 
3 
3 
3 
4 
3 

3 0 . 1  
3 3 . 3  
2 6 . 3  
3 3 . 1  
3 7 . 5  

Y . 3  

15.7 
1 6 + 2  
1 3 . 8  
31.4 
3 1 * 1  
3 6 . 6  

19.6 
L ? , 5  
4 1  .0 
4 8 . 3  
51 .Q 
3 3 . 0  

26.6 
20.1 

-3 

28.8 

18.2 
14.8 
1 7 . 2  
14.6 

QUAD . ----- 

1 4 . 1  
2 2 . 1  
2 5 . 8  

24 .& 
6 . 3  

2 3 . 8  

1 3 . 0  
1 4 . 1  
15.4 
2 6 . 1  
21 .o 
2 5 . 6  

10.0 
16.5 
23 ,9 
3 4 . 7  
39 + 6  
22 .0  
20 .1  
21 + 6  
1 7 ' 4  
1 5 . 1  
1 2 . 2  
11 .8 
11,s 

MHOS t m s  HTRS 

20 0 2 42 
1 3 . 1  0 40 

7 . 2  4 33 
6.4 0 44 

8 . 1  15 46 
1 3 . 3  a 30 

7 . 5  0 48 
7.1 0 47 
4 .a 1 43 
9.5 0 39 

1 2 . 5  0 41 
1 2 . 6  0 42 

1 5 . 5  11 40 
1 5 . 7  1 41 
1 2 . 4  0 37 
1 3 ' 3  $3 3 5  
1 2 . 3  0 35 
1 2 . 9  Q 42 
11 + 6  0 42 

9 . 3  6 3 3  

7 . 9  2 43 
7 . 4  3 46 
10.0 42 

7 +8 9 4 1  

7 . 7  5 38 

- 

Estimated depth may be unrel iable  b e c w s e  the stranger p a r t  
o f  the conductor mag be deeper o r  t o  one side of the f l i d h t  
line, o r  becsuse o f  a shallow d i r  or overburden e f f e c t s .  

* 

e 

0 

1, 

m 

1) 

0 



APPENDIX 111 

LOGTUNG PROPERTY - B.C. CLAIMS - ATLIN M.D. 

. CLAIM NAME RECORD NO. NO. OF UNITS EXPIRY DATE 

JAM 1 

JAM 2 

JAM 3 

JAM 4 
JAM 5 

122 

123 

124 

153 

154 

20 

20 

20 , 

18 

20 

Sept. 17/85* 

Sept. 17/85" 

Sept. 17/85* 

Oct. 7/85* 

Oct. 7/85* 

*After application of assessment work. 

STATEMENT OF COSTS 

135.1 line Km Airborne EM & Magnetic Survey by Aerodat Limited 
3883 Nashua Drive, Mississauga, Ont. @ $71.00/line Km $9,592 .OO 
Mobilization & Demobilization 3,000.00 
June 6th & June 7th 1984 

J.R. Roth - Consulting Geophysicist - 181 University Ave. 
Toronto, Ont. June 6,7, Aug. 11,12 4 days @ $275/day 1,100.00 

13,962.00 
















