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Summary 

D e t a i l e d  g r o u n d  m a g n e t o m e t e r  a n d  VLF s u r v e y s  were c a r r i e d  
o u t  o n  a p p r o x i m a t e l y  3 7 . 2  km o f  l i n e  t o  i n v e s t i g a t e  t h e  
a n o m a l o u s  c o n d i t i o n s  o b s e r v e d  i n  t h e  1 9 8 5  a n d  1 9 8 6  g e o p h y s i c a l  
s u r v e y s .  Two a n o m a l o u s  m a g n e t i c  z o n e s  were n o t e d ,  a n d  t h e s e  
were i n f e r r e d  t o  b e  u n a l t e r e d  u l t r a - m a f i c s .  S e v e r a l  
f o r m a t i o n a l  VLF s t r u c t u r e s  were o b s e r v e d .  T h e  v a r i a t i o n  i n  t h e  
i n - p h a s e  r e s p o n s e  n e a r  S p r u c e  C r e e k  i n d i c a t e s  a b r e a k ,  p o s s i b l y  
t h e  l o c a t i o n  o f  t h e  p a l e o - c h a n n e l  a l o n g  w h i c h  t h e  N o l a n  m i n e  
p l a c e r  w o r k i n g s  f o l l o w e d .  

I n t r o d u c t i o n  

T h e  1 9 8 6  g r o u n d  s u r v e y s  i n d i c a t e d  a n o m a l o u s  c o n d i t i o n s  
n e a r  t h e  p o o r l y  c o n t r o l l e d  b o r d e r  b e t w e e n  G r i d s  1  a n d  2 .  G r i d  
2  was e x t e n d e d  600 meters t o  t h e  n o r t h  f r o m  t h e  e x i s t i n g  
b a s e - l i n e  ( A z i m  2 4 0 1 ,  w i t h  l i n e s  c u t  a n d  p i c k e t e d  e v e r y  50 
meters f r o m  L i n e  0 t o  30+00W. 

M a g n e t o m e t e r  a n d  VLF r e a d i n g s  were t a k e n  a t  10 meter 
i n t e r v a l s  o n  t h e s e  l i n e s .  A s  b e f o r e ,  l i n e  c u t t i n g  was 
c o n t r a c t e d  t o  D .  H a y w a r d  o f  A t l i n ,  B.C. 

Locat ion  and Access 

- T h e  p r o p e r t y  e n c o m p a s s e s  a n  a r e a  i n c l u d i n g  t h e  c o n f l u e n c e  
o f  D o m i n i o n  a n d  S p r u c e  C r e e k s .  T h e  p r o p e r t y  b o u n d a r y  e x t e n d s  
s o u t h  r o u g h l y  3  km, a n d  e a s t  a p p r o x i m a t e l y  4 km f r o m  t h e  o l d  
N o l a n  m i n e s i t e .  Access t o  t h e  c e n t r a l  p a r t  o f  t h e  1 9 8 7  s u r v e y  
a r e a  i s  v i a  a 4WD r o a d  f r o m  t h e  N o l a n  m i n e .  T h e  B l u e  C a n y o n  
r o a d  p r o v i d e s  g o o d  2  w h e e l  d r i v e  access  t o  t h e  e a s t e r n  p a r t  o f  
t h e  s u r v e y  a r e a .  

Claims S t a t u s  

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

NAME UNITS 

S h u k s a n  1  1 2  
S h u k s a n  2  2 0  
S h u k s a n  3  3 
S h u k s a n  4  1 2  
S h u k s a n  5 1 6  
S h u k s a n  6  2 0  
S h u k s a n  7 2 0  

K a r e n  6  
K a r e n  7 

- K a r e n  8 

A N N I V .  DATE 

3 u l y  2 8  
J u l y  2 8  
3 u l y  2 8  
S e p t  2  
S e p t  2  
S e p t  2  
S e p t  2  

RECORD N O .  
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-C NAME 

K u l s h a n  1  
K u l s h a n  2 
K u l s h a n  3 

UNITS A N N I V .  DATE RECORD N O .  

Geophysical Surveys 

A g r o u n d  m a g n e t o m e t e r  s u r v e y  was p e r f o r m e d  a l o n g  3 7 . 2  km 
o f  l i n e .  R e a d i n g s  were t a k e n  a t  1 0  meter i n t e r v a l s ,  f a c i n g  
g r i d  e a s t  t o  m i n i m i z e  o r i e n t a t i o n  e r r o r s .  F i e l d  d a t a  was 
c o r r e c t e d  f o r  d r i f t  u s i n g  t h e  d a t a  f r o m  a r e c o r d i n g  b a s e  
s t a t i o n  m a g n e t o m e t e r .  

A VLF s u r v e y  e m p l o y i n g  t h e  t r a n s m i t t i n g  s t a t i o n s  a t  
L u a l u a l e i ,  Hawaii  ( a n d  C u t l e r ,  M a i n e )  w a s  p e r f o r m e d  
s i m u l t a n e o u s l y  w i t h  t h e  m a g n e t o m e t e r  s u r v e y .  T h e  d i r e c t i o n  t o  
Hawai i  was 2 1 5  d e g r e e s .  

L i n e s  3+00W t o  5+50W were s u r v e y e d  u s i n g  C u t l e r ,  M a i n e  
( d i r e c t i o n  7 0  d e g )  d u e  t o  Hawaii b e i n g  o f f - a i r .  A l t h o u g h  t h e  
s i g n a l  was w e a k ,  g o o d  r e a d i n g s  were o b t a i n e d .  

R e a d i n g s  were t a k e n  f a c i n g  e a s t e r l y  t o  p r o v i d e  t h e  n o r m a l  

- c r o s s o v e r s  ( p o s i t i v e  t o  n e g a t i v e  t r a n s i t i o n  t r a v e r s i n g  s o u t h  t o  
n o r t h ) .  T h e  s i g n s  o f  t h e  i n - p h a s e  a n d  q u a d r a t u r e  d a t a  f r o m  
C u t l e r  were r e v e r s e d  f o r  c o m p a t i b i l i t y  w i t h  t h e  Hawaii  d a t a .  

S e v e n  l i n e s  o f  I n d u c e d  P o l a r i z a t i o n  d a t a  were g a t h e r e d  
u s i n g  a n  " A "  s p a c i n g  o f  2 0  meters i n  a p o l e - d i p o l e  a r r a y .  S i x  
d i p o l e s  were r e a d  s i m u l t a n e o u s l y .  F i v e  o f  t h e  l i n e s  a r e  o v e r  
a n o m a l o u s  a r e a s  o b s e r v e d  i n  e a r l i e r  s u r v e y s .  

T r a n s m i t t e d  w a v e f o r m  was t h e  s t a n d a r d  2 sec o n l o f f  c y c l e .  

T e n  r e s i s t i v i t y  s o u n d i n g s  were p e r f o r m e d  i n  p a r t  t o  t e s t  
t h e  a p p l i c a b i l i t y  o f  t h e  m e t h o d  a n d  t o  g a t h e r  a d d i t i o n a l  
i n f o r m a t i o n  a b o u t  t h e  o v e r b u r d e n  c o v e r .  Two I P  l i n e s  a r e  
c o n c u r r e n t .  

Equipment Used 

T h e  m a g n e t o m e t e r  s u r v e y  u s e d  a n  I G S  s y s t e m  m a n u f a c t u r e d  b y  
S c i n t r e x  ( S e r i a l  n u m b e r  8 4 1 2 2 3 3 ) .  Data i s  s t o r e d  i n t e r n a l l y ,  
w i t h  t ime ,  b y  l i n e  a n d  s t a t i o n .  A b a s e  s t a t i o n  m a g n e t o m e t e r  
( S c i n t r e x  MP-31 ,  s a m p l i n g  a t  a 6 s e c o n d  i n t e r v a l ,  was u s e d  t o  
m o n i t o r  t h e  d i u r n a l  v a r i a t i o n .  A t  t h e  s t a r t  o f  a s u r v e y  d a y ,  
t h e  c l o c k s  w i t h i n  t h e  t w o  i n s t r u m e n t s  were s y n c h r o n i z e d .  A t  
t h e  e n d  o f  a  s u r v e y  d a y ,  d i u r n a l  d r i f t  was r e m o v e d  b y  p l u g g i n g  
t h e  f i e l d  a n d  b a s e  u n i t s  t o g e t h e r .  I n t e r n a l  s o f t w a r e  i n  t h e  - c o m p u t e r - b a s e d  i n s t r u m e n t s  p e r f o r m e d  t h e  c o r r e c t i o n s  t o  t h e  



- f i e l d  d a t a  t o  an accuracy  of 0 .1 n T .  

V L F  d a t a  was g a t h e r e d  by a  VLF board i n  t h e  IGS sys tem.  
Once t h e  magnetometer d a t a  has  been s t o r e d  t h e  i n s t r u m e n t  
s w i t c h e s  t o  VLF mode. I t  can be programmed t o  g a t h e r  d a t a  f o r  
up t o  3  s t a t i o n s .  Programmed f o r  1  s t a t i o n ,  Hawaii (23 .4  kHz) ,  
i t  g a t h e r e d  I n  phase ,  Q u a d r a t u r e  and H o r i z o n t a l  F i e l d  S t r e n g t h ,  
s t o r i n g  t h e  d a t a  i n t e r a l l y  b y  l i n e  and s t a t i o n .  

Data was t r a n s f e r r e d  from t h e  IGS t o  an IBM-PC f o r  e d i t i n g  
and l a t e r  p r o c e s s i n g .  F i e l d  p l o t s  of mag and V L F  were made on 
s e l e c t e d  l i n e s  t o  moni tor  d a t a  q u a l i t y .  

Induced P o l a r i z a t i o n  s u r v e y s  were performed w i t h  an IPR-11 
r e c e i v e r  and IPC-7 t r a s m i t t e r - g e n e r a t o r  ( 2 . 5  K W ) .  The IPR-11 
i s  a  m i c r o - p r o c e s s o r  based I P  r e c e i v e r  c a p a b l e  of measuring s i x  
d i p o l e s  a t  once .  Ten c h a n n e l s  ( o r  windows) of c h a r g e a b i l i t y  
a r e  g a t h e r e d  and s t o r e d  i n t e r n a l l y  a long  w i t h  t h e  SP and 
r e s i s t i v i t y  a t  each d i p o l e .  

R e s i s t i v i t y  sound ings  were performed u s i n g  t h e  above 
mentioned Induced P o l a r i z a t i o n  t r a n s m i t t e r - g e n e r a t o r  and a  
S c i n t r e x  IPR-8 r e c e i v e r .  An expanding  Wenner a r r a y  was used t o  
g a t h e r  t h e  r e s i s t i v i t y  d a t a .  Array s p a c i n g s  of 1 ,  2 ,  3 ,  5 ,  7 ,  
1 0 ,  1 5 ,  20 ,  30 ,  50 ,  70 ,  and 100 m e t e r s  were used.  

Survey R e s u l t s  

Data was p l o t t e d  w i t h  t h e  u s e  of s o f t w a r e  p r o p r i e t a r y  t o  
S c o t t  Geophysics  on a  Houston I n s t r u m e n t s  DMP-42 p l o t t e r ,  w i t h  
t h e  e x c e p t i o n  of t h e  Induced P o l a r i z a t i o n  p r o f i l e s  which were 
p l o t t e d  on a  d o t  m a t r i x  p r i n t e r .  

Magnetometer d a t a  was p l o t t e d  a s  s t a c k e d  p r o f i l e s  a t  a  
s c a l e  of 1:2500 and a s  a  c o n t o u r  map a t  1:2500 and 1:5000.  

The VLF d a t a  was p l o t t e d  a s  s t a c k e d  p r o f i l e s  of In -phase  
and Q u a d r a t u r e  a t  a  s c a l e  of 1:2500. 

The I n - p h a s e  d a t a  was s u b j e c t e d  t o  t h e  " F r a s e r  F i l t e r f f  
t e c h n i q u e .  During t h e  f i l t e r i n g  p r o c e s s ,  t h e  d a t a  was 
re -sampled  t o  a  15 meter  i n t e r v a l  u s i n g  a  s p l i n e  t e c h n i q u e  t o  
d e t e r m i n e  t h e  d a t a  v a l u e s  between s u r v e y  s t a t i o n s  a s  needed. 
F i l t e r i n g  was performed i n  accordance  w i t h  t h e  method put  f o r t h  
by D . C .  F r a s e r  (1969 ,  Contour ing  of VLF-EM Da ta ,  Geophysics  v .  
34 pp 958-967) .  F i l t e r e d  r e s u l t s  were p l o t t e d  a s  s t a c k e d  
p r o f i l e s  a t  a  s c a l e  of 1:2500 and a s  a  c o n t o u r  map a t  s c a l e s  of  
1  : 2500 and 1  : 5000. 

Induced P o l a r i z a t i o n  d a t a ,  r e s i s t i v i t y  and c h a r g e a b i l i t y  
( ~ 7 )  was p l o t e d  a s  p s e u d o - s e c t i o n s  a t  a  s c a l e  of 1:2000. T h i s  - c h a r g e a b i l i t y ,  t h e  e i g h t h  channe l  (700-1100 msec ) ,  c l o s e l y  



CI a p p r o x i m a t e s  t h e  Newmont  s t a n d a r d  ( 6 9 0 - 1 0 5 0  m s e c ) .  

S p e c t r a l  A n a l y s i s  o f  t h e  I P  d a t a  was p e r f o r m e d ,  l i s t e d  i n  
A p p e n d i x  B. T h e  C o l e - C o l e  p a r a m e t e r s ,  c a n d  t a u ,  a r e  
c a l c u l a t e d  a l o n g  w i t h  a g o o d n e s s - o f - f i t .  L a r g e  t a u  v a l u e s  a r e  
i n d i c a t i v e  o f  l a r g e  . " g r a i n u  s i z e .  V a l u e s  o f  - 2 0 0 0  i n d i c a t e  a 
v a l u e  n o t  d e t e r m i n e d ,  g e n e r a l l y  d u e  t o  e x t r e m e l y  l o w  s i g n a l s  i n  
a r e a s  o f  l o w  r e s i s t i v i t y .  

R e s i s t i v i t y  s o u n d i n g  d a t a  was e n t e r e d  i n t o  " R E S I X " ,  a 
p r o g r a m  d e s i g n e d  t o  d o  r e s i s t i v i t y  i n v e r s i o n s .  An i n i t i a l  
g u e s s  a s  t o  t h e  n u m b e r  o f  l a y e r s  a n d  t h e i r  d e p t h s  w a s  m a d e  a n d  
t h e  p r o g r a m  r e f i n e d  t h e s e  g u e s s e s  t o  p r o v i d e  a l e a s t - s q u a r e d  
f i t  t o  t h e  d a t a .  R e s u l t s  a r e  r e p o r t e d  i n  A p p e n d i x  C .  

Discussion o f  Resu l ts  

MAGNETOMETER SURVEY 

W i t h i n  t h e  s u r v e y  a r e a ,  t w o  z o n e s  o f  h i g h  m a g n e t i c  
a c t i v i t y  were o b s e r v e d .  

T h e  f i r s t  z o n e  e x t e n d s  west f r o m  l i n e  2 0 + 5 0 W ,  a n d  f r o m  
3 + 0 0 N  t o  a p p r o x i m a t e l y  5 + 5 0 N ,  w i t h  a s m a l l  o u t l i e r  o n  l i n e  
22+5OW. A s t r o n g  l i n e a r  f e a t u r e  s t r i k i n g  E-W t r a v e r s e s  t h i s  
z o n e .  D r i l l i n g  i n  1 9 8 5  a n d  1 9 8 6  h a s  r e v e a l e d  t h e  r o c k s  t o  b e  - u l t r a m a f i c .  T h e  f a u l t  e n c o u n t e r e d  i n  h o l e  8 6 - 1 0  may b e  
a s s o c i a t e d  w i t h  t h e  s t r u c t u r a l  f e a t u r e  m e n t i o n e d  a b o v e .  

T h e  l i m i t s  o f  t h e  u n a l t e r e d  u l t r a m a f i c  b o d y  c a n  b e  
a p p r o x i m a t e d  b y  t h e  8 2 0 0  nT c o n t o u r  l i n e .  T h e  n o r t h  s i d e  o f  
t h e  a n o m a l y  p r o b a b l y  m a r k s  t h e  g r e e n s t o n e - u l t r a m a f i c  c o n t a c t  
s u g g e s t e d  b y  M.B. G a r e a u  ( p e r s o n n e l  comm. ,  3 u l y  1 9 8 7 ) .  

T h e  s e c o n d  a n o m a l y  e x t e n d s  f r o m  11+50W t o  12+50W a t  
a p p r o x i m a t e l y  2 + 5 0 N .  I t  i s  k n o w n  f r o m  d r i l l i n g  t o  b e  a n  
e s s e n t i a l l y  u n a l t e r e d  u l t r a m a f i c  b l o c k .  

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

T h e  m a g n e t o m e t e r  d a t a  i n  t h e  v i c i n i t y  o f  D o m i n i o n  C r e e k  i s  
v e r y  m u c h  q u i e t e r ,  s u g g e s t i v e  o f  d e e p e r  c o v e r  a n d / o r  t h e  l a c k  
o f  m a g n e t i c  r o c k s .  

VLF SURVEY 

VLF d a t a  r e v e a l s  t h e  p r e s e n c e  o f  s e v e r a l  w e a k  a n o m a l i e s  
a n d  s e v e r a l  s t r o n g  VLF c o n d u c t o r s ,  l a b e l l e d  A t o  I o n  t h e  
c o m p i l a t i o n  map .  T h e  s t r o n g e s t  r e s p o n s e s  c o m e  f r o m  s o u r c e s  

- a p p a r e n t l y  b u r i e d  l e s s  t h a n  2 0  meters. I t  i s  d i f f i c u l t  t o  



*II. e s t i m a t e  d e p t h s  f r o m  t h e  p r o f i l e s  b e c a u s e  o f  i n t e r f e r e n c e  
b e t w e e n  t h e  a n o m a l i e s .  H o w e v e r ,  i t  i s  f e l t  t h a t  a n o m a l i e s  A-E 
a n d  G a r e  n e a r  s u r f a c e  ( l e s s  t h a n  1 5  meters t o  s o u r c e ) .  T h e s e  
a n o m a l i e s  a r e  m o s t  p r o b a b l y  d u e  t o  g r a p h i t e  smears a l o n g  t h e  
i n t e r b e d d e d  s e d i m e n t - g r e e n s t o n e  c o n t a c t  o r  g r a p h i t i c  f a u l t s .  
D r i l l i n g  h a s  i n d i c a t e d  t h e  p r e s e n c e  o f  g r a p h i t e  a n d  s o m e  
s u l f i d e s ,  a l t h o u g h  n o t  e n o u g h  t o  c a u s e  a n o m a l i e s  o f  t h i s  
n a t u r e .  

A n o m a l y  H t r a v e r s e s  t h e  s t r o n g  m a g n e t i c  f e a t u r e  
i n t e r p r e t e d  a s  u l t r a m a f i c s .  I t  may b e  a m i n e r a l i z e d  s h e a r  
w i t h i n  t h e  u l t r a m a f i c .  

INDUCED POLARIZATION 

L i n e  8+00W 
R e s i s t i v i t y  d a t a  i n d i c a t e s  l a y e r i n g .  T h e  d e p t h  o f  c o v e r  

i s  p e n e t r a t e d  a t  t h e  s i x t h  s e p a r a t i o n  ( a p p r o x i m a t e l y  5 0  
m e t e r s ) .  R e s i s t i v i t i e s  o f  a p p r o x i m a t e l y  2 0 0  ohm meters a g r e e s  
we l l  w i t h  t h e  r e s i s t i v i t y  s o u n d i n g  c a r r i e d  o u t  o n  t h i s  l i n e .  

L i n e s  11+50W t o  13+50W 
1 1 + 5 0 W  - U n a l t e r e d  u n m i n e r a l i z e d  r o c k  i s  e v i d e n t  f r o m  2 2 0  

t o  2 8 0 N .  S t r o n g  c o n d u c t o r s  a r e  n o t e d  a t  60-180N a n d  3 2 0 - 3 4 0 N .  
C h a r g e a b i l i t y  d a t a  i n  t h e s e  c o n d u c t i v e  a r e a s  i s  t y p i c a l  o f  
m a s s i v e  s u l f i d e s  o r  g r a p h i t e .  T h e  a n o m a l y  a t  340N c o n t a i n s  a 
h i n t  t h a t  t h e  c o n d u c t o r  d i p s  s t e e p l y  n o r t h .  F r o m  360N t o  t h e  
n o r t h ,  t h e  r o c k s  h a v e  v e r y  l o w  c h a r g e a b i l i t y  a n d  a v e r a g e  
r e s i s t i v i t y ,  t y p i c a l  o f  t h e  r e s p o n s e  i n  t h e  h e a v i l y  c o v e r e d  
a r e a  a t  l i n e  8+00W. 

12+00W - S t r o n g  r e s p o n s e  i n  f i r s t  s e p a r a t i o n  i n d i c a t e s  t h i n  
c o v e r .  C h a r g e a b i l i t y  a n o m a l i e s  a t  6 0 - 8 0 N ,  1 8 0 N ,  3 0 0 - 3 2 0 N  v e r y  
n e a r  s u r f a c e .  R e s i s t i v i t y  l o w s  a c c o m p a n y  t h e  h i g h  
c h a r g e a b i l i t i e s .  S l i v e r  o f  u n m i n e r a l i z e d  u n a l t e r e d  r o c k  f r o m  
2 0 0 - 2 4 0 N .  

12+50W - C o n t i n u o u s  s e r i e s  o f  n a r r o w  c o n d u c t o r s  f r o m  40N 
t o  360N w i t h  h i g h  r e s i s t i v i t y  z o n e  f r o m  200N t o  2 4 0 N .  N o r t h e r n  
c o n t a c t  a p p e a r s  t o  d i p  n o r t h  ( e v e n  t h r o u g h  t h e  b i a s  c a u s e d  b y  
p o l e - d i p o l e  a s s y m m e t r y )  

13+00W - A s  f o r  e a r l i e r  l i n e s  t o  3 6 0 N .  S t r o n g  l a y e r i n g  
e v i d e n t  f r o m  4 0 0 N .  R e s i s t i v i t y  l o w  d e v e l o p i n g  a t  d e p t h  a t  
n o r t h  e n d  o f  l i n e  w i t h  c o n c u r r e n t  c h a r g e a b i l i t y  h i g h .  May b e  
f l a t  l y i n g  t h i n  c o n d u c t o r .  

1 3 + 5 0 N  - S t r o n g  l a y e r i n g  e v i d e n t  w i t h  a n o m a l o u s  r e s p o n s e  
i n  n = 5  a n d  6  f r o m  2 4 0 - 3 6 0 N  i n  b o t h  r e s i s t i v i t y  a n d  
c h a r g e a b i l i t y .  S u g g e s t i v e  o f  b e i n g  a d j a c e n t  t o  c o n d u c t o r s .  
D e e p  c o v e r  f r o m  4 0 0 - 5 8 0 + N .  R e s i s t i v i t y  l o w  a s  f o r  l i n e s  12+50W 
a n d  13+00W d e v e l o p e d  a t  n o r t h  e n d  o f  l i n e .  



L i n e  22+00W 
S t r o n g  l a y e r i n g  e v i d e n t  a t  t h e  s o u t h  e n d  o f  t h e  l i n e .  

S u r f a c e  r e s i s t i v i t y  i s  h i g h  ( 1 0 0 0  o h m - m ) .  A t  t h e  n o r t h  e n d  o f  
t h e  l i n e  a  d i f f e r e n t  s i g n a t u r e  i s  o b s e r v e d .  M o d e r a t e  
c h a r g e a b i l i t y  c o u p l e d  w i t h  h i g h  r e s i s t i v i t y  i n  s e c o n d  
s e p a r a t i o n  s u g g e s t s '  u n a l t e r e d  r o c k  w i t h  s o m e  s u l p h i d e s  a t  2 0  t o  
30 meters. M a g n e t i c s  i n d i c a t e s  t h a t  t h e s e  r o c k s  a r e  
u l t r a m a f i c s .  

R e s p o n s e  i n  t h i s  a r e a  a l s o  s u g g e s t s  t h a t  t h e  r o c k  i s  
h o m o g e n e o u s  a n d  t h a t  t h e  z o n e  e x t e n d s  n o r t h  o f  t h e  s u r v e y e d  
a r e a .  

R E S I S T I V I T Y  SOUNDING 

R e s i s t i v i t y  s o u n d i n g s  i n  t h e  v i c i n i t y  o f  S p r u c e  C r e e k  o n  
l i n e s  4+00W t o  8+00W g i v e  d e p t h s  a s  f o l l o w s :  

L o c a t i o n  D e p t h  t o  B e d r o c k  F i t  E r r o r  

L i n e  4+00W 2 + 5 0 N  ( 1 )  3 6  meters 
5+00W 2+50N 2 2  'I 

6+00W 2 + 5 0 N  3 9  It 

7+00W 2 + 5 0 N  ( 2 )  7 0  l1  

8+00W 2 + 5 0 N  ( 3 )  4 9  " 

D e t e r m i n a t i o n s  n e a r  D o m i n i o n  C r e e k  a r e  a s  f o l l o w s :  

L i n e  18+00W 2 + 5 0 N  7  meters 
19+00W 2+30N 8 
20+00W 2 + 1 0 N  ( 4 )  1 1  " 
21+00W 1 + 9 0 N  ( 5 )  16 " 
22+00W 2 + 1 0 N  1 1  I I  

( 1 )  On r o a d ,  s h o r t  s p a c i n g  d a t a  i s  a l i t t l e  n o i s y .  
( 2 )  Da ta  f o r  t h e  l a r g e  s p a c i n g s  was v e r y  n o i s y .  S u s p e c t  

l a t e r a l  i n h o m o g e n i e t y .  L i n e  7+00W i s  h a l f w a y  u p  o n  a s t e e p  
s i d e h i l l .  

( 3 )  L i n e  8+00W i s  o n  a b e n c h  a p p r o x  2 0 - 2 5  meters a b o v e  t h e  
c r e e k .  

( 4 )  F r o z e n  g r o u n d  i n  swampy  a r e a .  
( 5 )  On s i d e h i l l ,  s o m e  t o p o g r a p h i c  c o n t r i b u t i o n  e x p e c t e d .  

Conclusions and Recommendations 

D e t a i l e d  m a g n e t o m e t e r  a n d  VLF s u r v e y s  h a v e  d e t e r m i n e d  t h e  
l imits o f  t h e  s m a l l  u l t r a m a f i c  b o d y  i n  t h e  v i c i n i t y  o f  l i n e  
1 2 + 0 0 W .  T h e y  h a v e  a l s o  d e l i n e a t e d  a n  u n a l t e r e d  u l t r a m a f i c  b o d y  
i n  t h e  n o r t h - w e s t  q u a r t e r  o f  t h e  s u r v e y  a r e a .  S o m e  s t r u c t u r a l  
f e a t u r e s  h a v e  b e e n  o u t l i n e d ,  p a r t i c u l a r l y  a n  E-W f a u l t  o r  s h e a r  
t h a t  t r a v e r s e s  t h e  s t r o n g  m a g n e t i c s  i n d i c a t i v e  o f  u l t r a m a f i c  
r o c k s .  



T h e  s t r o n g  r e s p o n s e  i n  t h e  VLF d r o p s  o f f  s h a r p l y ,  
p r e s u m a b l y  d u e  t o  a r a p i d  t h i c k e n i n g  i n  t h e  o v e r b u r d e n .  T h i s  
s h a r p  c u t o f f  may r e l a t e  t o  t h e  p a l e o - c h a n n e l  t h a t  was t h e  f o c u s  
o f  a t t e n t i o n  a t  t h e  N o l a n  m i n e s i t e .  

VLF A n o m a l y  "C" a p p e a r s  t o  b e  a g o o d  t a r g e t ,  b e i n g  l i m i t e d  
i n  s t r i k e  l e n g t h  a n d  a s s o c i a t e d  w i t h  a m a g n e t i c  a n o m a l y .  
A n o m l a y  " H "  s h o u l d  a l s o  b e  i n v e s t i g a t e d .  

R e s i s t i v i t y  s o u n d i n g s  a p p e a r  t o  b e  a v i a b l e  m e t h o d  f o r  
o v e r b u r d e n  d e p t h  d e t e r m i n a t i o n s  i n  t h e  A t l i n  c a m p .  F o r  t h e  
m o s t  p a r t ,  t h e  c o v e r  i s  r e l a t i v e l y  g e o p h y s i c a l l y  h o m o g e n e o u s .  
O n l y  w h e n  s t r o n g  c o n d u c t o r s  a r e  p r e s e n t  i n  t h e  b e d r o c k ,  w i l l  
t h e  r e s u l t s  b e  i n  s o m e  q u e s t i o n .  

/- 

3 0 4 .  T ' h o r n t o n  



S t a t e m e n t  o f  Q u a l i f i c a t i o n s  

I ,  J . M .  Thorn ton ,  o f  3 3 9 3  F a i r m o n t  Road, Nor th  Vancouver,  B . C .  do  
c e r t i f y  t h a t :  

1) I have worked . a s  a  g e o p h y s i c a l  t e c h n i c i a n  f o r  t h e  p a s t  twen ty  
y e a r s .  

2 )  I have b e e n  engaged  i n  m i n e r a l  e x p l o r a t i o n  s i n c e  g r a d u a t i o n  
from B C I T  i n  1967 .  

3 )  I p e r s o n a l l y  c a r r i e d  o u t  t h e  work p r e s e n t e d  i n  t h i s  r e p o r t  f o r  
S c o t t  Geophys i c s  L t d .  

4) I have no i n t e r e s t  i n  t h e  p r o p e r t y  r e p r e s e n t e d  i n  t h i s  r e p o r t .  

J@. Thorn ton  
! / 

n , r. " /  f i J q  I 
Date  Ld 



APPENDIX A 

Data l i s t i n g s  
Lines: 0 t o  30+00W 



MAGNETOMETER D A T A  

T o t a l  F i e l d  ( P r o t o n  p r e c e s s i o n )  
Equipment:  S c i n t r e x  MP-4 (IGS) 

Note: 57000  nT h a s  been  s u b t r a c t e d  
from a l l  r e a d i n g s  

L i n e s :  0 t o  30+00W 

June ,  1987 



X(East1 \ (North)  Tot F, X(East) Y(North1 Tot F. X(East)  Y(North1 Tot  F. 



X l E 2 i i )  i'!Narth: Tot F. X(East) Y(North1 Tot F. %(East )  Y(North1 Tot  F. 



X (East (North) 



X(East1 Y(North1 Tot F. X(East) Y(Narth1 Tot F. 



X(East) Y(North1 Tot F. XIEast)  Y(North1 Tot F. X(East1 Y(North1 Tot  F. 





X(East) Y(Northi  Tot F. X(East1 Y(North1 Tot F. X(East1 Y(North1 Tot  F. 



X(East)  ?(North)  Tot F. X(East) Y(North) Tot F. X(East1 Y(North) Tot F. 



X(East1 Y(North1 Tot F. X(East1 Y(North1 Tot F. X(East1 Y(North1 Tot F. 



X(East) Y(Narth) Tot F. X(East1 Y ( N ~ r t h 1  Tot F. X(East) Y(North1 Tot F. 





%(Eas t )  Y(North1 Tot F. X(East1 Y(North1 Tot f .  %(East)  Y(North1 Tot  F. 



X(Ea5t) Y(North1 Tot F. X(East1 Y(North1 Tot F. 



IfEast) Y(North) Tot F. X(East1 Y(#orth) Tot F, X(East1 Y(North1 Tot F. 



XiEast) Y(North1 Tot  F. X(Eastf Y(North)  T o t  F. X(East) Y(North1 T o t  F. 



X(East1 Y(Nort/i) Tot F. I t E a s t )  Y(North1 Tot F. X(East1 Y(North1 Tot F. 



X(East1 Y(Nurth) Tot f. X(East1 Y(North1 Tot F. X(East1 Y(North1 Tot f .  



VLF-EM DATA 

In Phase, Quadrature 

Station: NPM (Lualualei, Hawaii) 2 3 . 4  kHz 

Equipment: Scintrex VLF-4 (IGS) 

Lines: 0 to 30+00W 

June, 1987 



X(East1 Y(North1 In Ph Ruad X(East) Y(North1 In Ph Ruad X(East1 Y(North1 I n  Ph Ruad 



X(East1 Y(North:l I n  Ph Quad X(East) Y(North1 In Ph Quad XIEast)  Y(North1 In Ph Ruad 







X(East) Y(Nurth) I n  Ph Quad X(East) Y(Narth) I n  Ph Quad X(East) Y(North1 I n  Ph Quad 





X(East1 Y(North1 I n  Ph Quad ](East) Y(Morth1 I n  Ph Quad 



X(East1 Y(Ncrth1 I n  Ph Quad X(East1 Y(North1 I n  Ph Quad X(East) Y(North1 In Ph Quad 



X(East1 Y(North1 In Ph Quad X(East) Y(korth) In Ph Quad X(East1 Y(Nurth) In Ph Quad 



X(East1 Y(North) In Ph Quad X(Ea5t) Y(North1 In Ph Quad X(East1 Y(North) In P h  Quad 



In Ph Ruad X(East) Y(North1 I n  Ph Ruad In Ph Ruad 



X(East)  Y(North1 In Ph Ruad X(East1 Y(North) I n  Ph Ruad X(East) Y(North1 I n  Ph Quad 



I n  Ph Quad X(East) Y(Morth) In Ph Quad X(East) Y(North)  I n  Ph Quad 



X(East1 Y(Northf In Ph Ruad X(Ea5t) Y(Narth)  In Ph Ruad 



X(East1 Y(North1 In Ph Quad X(East) Y(North1 I n  Ph Ruad XfEast)  Y(North) I n  Ph Quad 



X(East) Y(Narth)  I n  Ph Ruad X(East) !(North) I n  Ph Ruad X(East1 Y(North1 In Ph Ruad 



X(East1 Y(Nurth1 In Ph Quad X(East) Y(North) In Ph Quad X(East) Y(North) In Ph Quad 



VLF-EM DATA 

" F r a s e r  F i l t e r "  o f  In-Phase Response 

(15 Meter r e - sampl ing  o f  in -phase  d a t a  p r o v i d e s  
t h e  d a t a - b a s e  f o r  t h e  f i l t e r i n g  o p e r a t i o n )  

S t a t i o n :  NPM ( L u a l u a l e i ,  Hawaii) 2 3 . 4  kHz 

Lines :  0  t o  30+00W 

June ,  1987 



X(East1 Y(North1 Fraser 



!(East1 Y(Northf Fraser  X(East) Y(North1 Fraser  



'North) Fraser X(East1 Y (North) Fraser X (East) Y (North) Fraser 

-2300.0 22.5 2 



X (East Y (Nor th) Fraser X(East1 Y(North1 Fraser X(East) Y(North1 Fraser 
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APPENDIX D 

I n d u c e d  P o l a r i z a t i o n  P s e u d o - s e c t i o n s  



Statlon: NPM [Hawatll 23.4 kHz 

Dlrectlon to statlon: 260 deg 

Readlng dlrectlan: ERST 

Equipment: IGS (Sctntrex VLF-41 

Contours : 0,5,10,20,40,60,80 

G E O & O d ; ! t : R L  B R A N C H  
A F f ;< ;? 7 " ~  ";g " IT  R K P B R T  - .  

PLRCER DEVELOPMENT L I M  I TED I 
V - 209 Spruce Creek 

Fltl In, B.C. 

VLF - Fraser Ftlter 

Scale : 1 : 5000 

+ 1- 
I 

0 
I 

DRRVN BY* JXT D R E I  June. 1987 

SCOTTGEOPHYSICSLTD. Plate 001 



LEGEND : 

Proflle Scale: 1 cm = 40% 

Statlon: NPM (Hawaf 1 1  23.4 kHz 

Statlons shown are the result of 

resampl lng the actual survey data 

I 1 I 
I I I 

G E Q B L D G B C A E  B R A N C H  
A S S E 5 S B d E N T  R F * P Q @ T  

I PLRCER DEVELOPMENT LIMITED I 
V - 209 Spruce Creek 

Rtl In, B.C. 

I VLF - Fraser F I l ter Prof I l es 

- 1 + + + + + + + 8- 
-3888 -2750 -2500 -2258 -2888 

I 
-1758 -1588 

I I I I 1 I 

Llnes 30+00W to 15+00W 
Scale 1 : 2500 

DRRVNBY8 JKT [IATEI June 1987 

SCOTTGEOPHYSICSLTD. Plate 002 



I I I I I I I 
-1588 -12% -1888 -758 -588 -250 0 

Prof f le Scale: 1 cm = 40% 

Statlon: NPM (Hawall1 23.4 kHz 

Statlons shown are the result of 

resampl tng the actual survey data 

C E 6 e L O G I C G L  A % S S B S S M E N T  B R A N C H  RFP041' 

PLRCER DEVELOPMENT L IMITED 

Spruce Creek 
s 

Fltl Inl B.C. 

VLF - Fraser Filter Profiles 
Llnes 15+00W to 0 

+ + + 





LEGEND : 

Stat t on: NPM IHawa I I I 23.4 kHz 

Ltnes 0 to 5+50W - 

NAA (Cutler1 24.0 kHz 

Dlrectton to station wrt grid: . 
NPM - 260 deg. Nflfl - 095 deg. 
Readlng dtrectlon: ERST 

Equtpment: IGS (Sctntrex VLF-41 

b L O G H C A L  B R A N C H  
a Z S S M E N T  R F B O B T  

PLRCER DEVELOPMENT LIMITED 

V - 209 Spruce Creek 
At1  Inc B.C. 

VLF - Fraser filter 
Lines: 15+00W to 0 

Scale 1 : 2500 

-1588 
I 

-1258 
I 

-1888 
I 

-758 -58B 
I 

-258 
I I I I 

0 
I 

SCOTT GEOPHYSICS LTD. Plate 005 - 



LEGEND : 

Statton NPM (Hawaf 1 1  23.4 kHz 

@ In Phase values 20% / cm 

X Quadrature values 20% / cm 

Zero % on l l ne 

Posltlve values to west 

Proper crossover has postttve pk 

to the south. 

O L O G I C A L  S E S S M E N T  B R A N C H  R R P O R T  

I PLACER DEVELOPMENT LIMITED I 
Spruce  Creek 

Rtl in, B.C. 

VLF Survey 

- 1 + + + + -I- 3. + 3 - 
-39188 -2758 -2588 -2258 -2008 - 1758 -1508 

I I I I I I I 

Lines 30+00W to 15+00W 
Scale 1 :  2500 

DRAWN BY I Jtrr DRTE I h 1987 

SCOTT GEOPHYSICS LTD. Plate 006 



LEGEND : 

Statlon NPM (Hawal I 1  23.4 kHz 

0 In Phase val ues 20% / cm 

X Quadrature values 20% / cm 

Zero % on l l ne 

Pos It l ve val ues to west 

I Proper crossover has posltlve pk 

I to the south. 

O L O G I C A I A  B R A N C H  
S E S R ~ ~ ~ E N T  R v i _ o n T  

I PLACER DEVELOPMENT L IM ITED I 

I V - 209 S p r u c e  C r e e k  I 
Fltl In, B.C. 

I VLF Survey I 

8- 

Ltnes 15+00W to 0 
Scale 1~2500 

LIRwNBYt JM DmEt JMO 1987 

SCOTT GEOPHYSICS LTD. Plate 007 



LEGEND : 

Prof l le Scale: 

Base l eve1 : 

/ PLRCER DEVELOPMENT LIMITED 

Spruce Creek 

Magnetometer Proflles 

Llnes 30+00W to 15+00W 
Scale 1 :2500 

- 8  r + + + + + + + 3- 
-35188 -2758 - 2 W  -2258 -2000 -1758 -1588 

I I I I I I I 

W B Y t  JKT DRTrs Jwwr 1987 

SCOTT GEOPHYSICS LTD. Plate 008 



1 LEGEND : 
Prof 1 le Scale: 1 cm = 500 nT  

Base level: 57500 nT 

E O k O G 1 C i h L  B R A N C H  
6:' c' P 

a 
S S E A ~ ~ L Y Z E N T  R E P O R T  

1 PLRCER DEVELOPMENT L I M I TED 

Spruce Creek 
Fltl In, B.C. 

Magnetometer Proflles 

a 
3 - 

1 ,  

Ltnes 15+00W to 0 
Scale 1 :2500 

DRRYN BY t JnT DmEl June 1987 

SCOTT GEOPHYSICS LTD. Plate 009 



LEGEND : 

I Note: 58000 nT subtracted 

I from all readtngs 
Equtpment: IGS lSctntrex MP-4) 

Dlurnal monttor - 6 sec Intervals 

I V - 209 Spruce Creek 

Rtl In, B.C. 

I Magnetometer Data Posting I 
Lines: 30+00W to 15+00W 

Scale 1 : 2500  
- 

DWWN BY: JKT D R E t  June, 1987 

SCOTT GEOPHYSICS LTD. Plate 010 



I I I I I I I I 
-1588 -1250 -1000 -750 -500 -250 0 
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+ qO@ -I@ +q6 + ,+' from all readtngs 
+ ,@ ' +qB1 .rZ + ?@ ' ,721 ' ?@ + -I.@ + d +% + ,'I.@ ' ,+a + f" ' ,614 ' ?I+ :-I@@ ,-P\ Equipment: IGS [Sclntrex MP-41 
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+ "& 

+ 
,@ + ,"cZ + ,,9\ 
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+ ,+?, +dl* :~f$ :+" + ,$ Dlurnal monltor - 6 sec Intervals : ;$ + 1%' + ?' + '6* -I+\ ' + % 
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+ ,@@ + ?@ + @ + ,'* + 
+ ,-+ + ;$ +;$ + ;$ + ,'& : ,$ 

+ + ,@\ + ?@ +,' + ,'a\ -I& 
+ 
,@ +$ : ;$ + ,@ + ,@ + 1 4  : ;$ ,$'3 +,-I@ + ?@ + $0 

+ 

+ ,@ ' -I@ + -I@ : ;$ + +$ I& + ,-13\ : 3% ' .I& G E O L O G f C j 4 L  B R A N C H  
+ 

,,\% + + -f" CP : ,$ '?@ ?@ : ,'* + Q +q9 : ;$ Asp8Bi:adSR.ayfiJT P w P f i m y  
+ 

- B ,@ I 1 , ?' + ?' 4. 
,e"9 -I& : ,0\3 a-leh I:@ -+;G , a@' 

t I CP 
+ 

+ 

-1 + + + + 3- + 3- @ -  
7' 

-1588 -125% -1888 -750 -588 
I -250 B 

I 1 I I I I 

PLRCER DEVELOPMENT LIMITED 

V - 209 Spruce Creek 
Rtltn, B.C. 

Magnetometer Data Posttng 

Lines: 15+00W to 0 
Scale 1: 2500 

DRRWN BY! ..@IT DmEt b, 1987 

SCOTTGEOPHYSICSLTD. Plate 011 



LEGEND : 

I Contour t nterval : 100 nT 1 
Equlpment: IGS (Sclntrex MP-41 

Diurnal monftor - 6 sec Intervals 

Data - corrected to 0.1 nT 

G E O L O G I C A L  B R A N C H  
A S S E S S M E N T  R E P O R T  

I PLRCER DEVELOPMENT LIMITED / 

I V-209 Spruce Creek I 

I Magnetometer Contour Plan I 
I Llnes: 30+00W to 15+00W I 
I Scale 1 : 2500 I 

JKT ~ T E I  June, 1987 

ISCOTTGEOPHYSICSLTD. Plate 012 I 



LEGEND : 

Contour tnterval: 100 nT 

Equtpmen-t: IGS [Sctntrex MP-41 

Dlurnal monltor - 6 sec Intervals 
Data - corrected to 0.1 nT 

I G E O L O G I C A L  A S S E S 8 P d E N T  B R A N C  . R E P O R  

.- . eP 

7 
1; p? tY fl  

-1  + + + + + + + ?)- 
-3888 -2750 -2500 -2258 -2000 -1758 -1500 

I I I I I I I 

PLRCER DEVELOPMENT L IMITED 

V - 209 Spruce Creek 

R t l  In, B.C. 

Magnetometer Contour Plan 

Lines: 30+00W to 15+00W 
Scale 1 : 2500 

~~t JKf W E  t JUMl. 1987 

SCOTT GEOPHYSICS LTD. Plate 013 



I Note: 50000 nT subtracted 

from all readlngs 

Equipment: IGS (Scintrex MP-41 

Dlurnal monttor - 6 sec Intervals 

I PLRCER DEVELOPMENT LIMITED 

V - 209 Spruce Creek 
Atl Inl B.C. 

I Ground Magnetometer Survey I 
Scale 1:5000 

-3888 -2500 -2000 
I 

-15m 
I 

-1000 
I 

-500 
I I I I 

0 
I 

SCOTT GEOPHYSICS LTD. P 1 ate 0 14 





I I I 1 I I I 
-1500 -1250 -1000 -750 -500 -250 0 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + + + 

+ + + 
+ Sctntrex IPR-11 

+ + + 
+ Pol e-d I pol e flrray Current : N 

+ + + 
+ flrray spaclng 

+ + + + 

+ + + + 

+ 

+ G E O L O G I C A L  B R A N C H  
+ A S S E S S M M E N  T R P P R T  

+ 

+ 

+ 

PLRCER DEVELOPMENT L I M I T E D  

V - 209 Spruce Creek 
fltl In, B.C. 

Induced Polarlzatlon Survey 

Reslstlvlty [ohm-m) n=2 



LEGEND: 

VLF CONDL)CTORS ---A- 

PLRCER DEVELOPMENT LIMITED 

V - 209 Spruce Creek 

COMPILATION M A P  

Scale : I : SO00 

- 
DWiWN BY: JKT DClTE I h a ,  1987 

SCOTT GEOPHYSICS LTD. Plate 017 
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