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1 .0  S u m m a r y  

o p t i o n  was c o n d u c t e d  d u r i n g  t h e  m i d d l e  o f  A u g u s t .  A t o t a l  o f  
19 .5  kms o f  l i n e  were m a r k e d  a t  20 m i n t e r v a l s  a l o n g  l i n e s  
200 m a p a r t .  VLF-EM r e a d i n g s  were t a k e n  a t  20  m s t a t i o n s  a n d  
m a g n e t o m e t e r  r e a d i n g s  were t a k e n  a t  10 m i n t e r v a l s .  No 
a n o m a l o u s  m a g n e t i c  r e a d i n g s  were o b t a i n e d  o n  t h e  g r i d  b u t  
s e v e r a l  VLF c o n d u c t o r s  were d e t e c t e d  o n  t h e  NW e n d  of t h e  g r i d  
a n d  h a v e  b e e n  i n t e r p r e t e d  a s  b e i n g  i n d i c a t i v e  of c a r b o n a c e o u s  
s e d i m e n t s  o v e r l a i n  b y  v a r y i n g  t h i c k n e s s e s  o f  o v e r b u r d e n  
t o w a r d s  t h e  SE.  

T h e  1987 g r o u n d  g e o p h y s i c a l  s u r v e y  o n  t h e  S p r u c e  C r e e k  

2 . 0  I n t r o d u c t i o n  

D u r i n g  A u g u s t  1987,  P l a c e r  Dome I n c .  o f  V a n c o u v e r ,  B . C . ,  
c a r r i e d  o u t  a g r o u n d  g e o p h y s i c a l  s u r v e y  o n  t h e  S p r u c e  C r e e k  
p r o p e r t y  o f  S u r p r i s e  L a k e  E x p l o r a t i o n  L i m i t e d  P a r t n e r s h i p .  

A NW-SE g r i d  was e s t a b l i s h e d  w i t h  l i n e s  a t  330 
d e g r e e s  Az o n  t h e  S h u k s a n  5 ,  6 a n d  1 3  c l a i m s .  T h e  
l i n e - c u t t i n g  a n d  m a r k i n g  o f  t h e  g r i d  was c o n t r a c t e d  t o  
E a g l e h e a d  E x p l o r a t i o n  S e r v i c e s  of  A t l i n ,  B . C . ,  a n d  c o n s i s t e d  
o f  19 .5  kms o f  l i n e .  

w 

No p r e v i o u s  w o r k  h a d  t a k e n  p l a c e  o n  t h e s e  c la ims.  
T h e  o b j e c t i v e  of  t h e  g e o p h y s i c a l  s u r v e y  is t o  d e t e r m i n e  
w h e t h e r  t h e r e  a r e  a n y  s t r u c t u r a l  s e t t i n g s  a d j a c e n t  t o  o r  i n  
u l t r a m a f i c  b o d i e s  w h i c h  may c o n t a i n  g o l d  m i n e r a l i z a t i o n .  

2 .1  Location a n d  Access 

T h e  S p r u c e  C r e e k  p r o p e r t y  i s  l o c a t e d  i n  t h e  A t l i n  
d i s t r i c t  of  n o r t h w e s t e r n  B.C., a b o u t  50 km s o u t h  of  Y u k o n  
b o r d e r .  I t  e n c o m p a s s e s  a n  a r ea  i n c l u d i n g  t h e  c o n f l u e n c e  of 
D o m i n i o n  a n d  S p r u c e  C r e e k s  w h i c h  a r e  t r i b u t a r i e s  o f  P i n e  
C r e e k .  

Access t o  t h e  p r o p e r t y ,  l o c a t e d  a p p r o x i m a t e l y  15 kms e a s t  
of A t l i n ,  is b y  m e a n s  o f  a 2 o r  4 - w h e e l  d r i v e  v e h i c l e  a l o n g  
g o o d  g r a v e l  r o a d s  w h i c h  b r a n c h  o f f  t h e  S u r p r i s e  L a k e  road 
l o c a t e d  6 kms  from t h e  A t l i n  t o w n s i t e .  

2 .2  C l a i m  S t a t u s  

T h e  S p r u c e  C r e e k  p r o p e r t y  c o n s i s t s  o f  13 c l a i m s  t o t a l i n g  
179 u n i t s  w h i c h  a r e  o w n e d  b y  S u r p r i s e  L a k e  E x p l o r a t i o n  L i m i t e d  

V a n c o u v e r ,  B . C . ,  is t h e  c u r r e n t  o p e r a t o r  o n  t h e  p r o p e r t y .  
V P a r t n e r s h i p ,  West V a n c o u v e r ,  B . C .  P l a c e r  Dome I n c . ,  

T h e  S p r u c e  C r e e k  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 :  
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3.0 G e o p h y s i c a l  Surveys  

VLF-EM and magnetometer s u r v e y s  were conducted  a l o n g  19.5 
kms o f  l i n e .  

The VLF-EM su rvey  was c a r r i e d  o u t  u s i n g  t h e  t r a n s m i t t i n g  

was 210 degrees  Az, t h e r e f o r e ,  t h e  r e a d i n g s  were t a k e n  f a c i n g  
300 degrees  Az a t  20 m i n t e r v a l s  a l o n g  t h e  l i n e .  

w s t a t i o n  o f  L u a l u a l e i ,  H a w a i i .  The d i r e c t i o n  t o  t h e  s t a t i o n  

Magnetometer r e a d i n g s  were t a k e n  a t  10 m s t a t i o n s  and 
c o r r e c t i o n  f o r  d r i f t  and d i u r n a l  changes were made by use o f  a 
base s t a t i o n  r e c o r d i n g  magnetometer. 

3 . 1  E q u i p m e n t  Used 

The magnetometer s u r v e y  was p e r f o r m e d  u s i n g  two 
Geomet r i cs  G-856A p o r t a b l e  p r o t o n  magnetometers (memory-mag). 
One was used i n  t h e  f i e l d  mode ( S e r .  No. 27502) w h i l e  t h e  
o t h e r  was used i n  a base s t a t i o n  mode ( S e r .  No. 27383). The 
. i n t e r n a l  c l o c k s  w i t h i n  t h e  two i n s t r u m e n t s  were s y n c h r o n i z e d  
b e f o r e  commencement o f  t h e  survey .  A t  t h e  end o f  a s u r v e y  day 
t h e  r e a d i n g s  were dumped o u t  t o  f l o p p y  d i s c  i n  a Kaypro  I1 
p o r t a b l e  computer. The d a t a  f r o m  t h e  two magnetometers were 
merged and c o r r e c t e d  f o r  d i u r n a l  d r i f t  f r o m  an e s t a b l i s h e d  
base s t a t i o n  v a l u e  (57650) .  The c o r r e c t e d  r e s u l t s  were 
p l o t t e d  as f i e l d  p r o f i l e s  and a l s o  s t o r e d  on d i s c  f o r  e v e n t u a l  
t r a n s f e r  t o  a Un ivac  1108 f o r  f i n a l  p l o t t i n g .  

The VLF-EM 16 d a t a  was g a t h e r e d  by  emp loy ing  a Geon ics  
EM-I6 (Se r .  No. 25) wh ich  used t h e  f o l l o w i n g  t r a n s m i t t i n g  
s t a t i o n :  

L u a l u a l e i  NPM 23,4 Khz 
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VLF r e a d i n g s  were a l s o  e n t e r e d  o n t o  a f l o p p y  d i s c  i n  a 
K a y p r o  I1 c o m p u t e r  a n d  f i e l d  p r o f i l e s  o f  I n - P h a s e ,  Q u a d r a t u r e  
a n d  F r a s e r  F i l t e r  d a t a  were p l o t t e d .  T h e  s t o r e d  d a t a  was a l s o  
t r a n f e r r e d  t o  a U n i v a c  1108 f o r  f i n a l  p r o c e s s i n g  a n d  p l o t t i n g .  

3 . 2  Data P r e s e n t a t i o n  

T h e  m a g n e t o m e t e r  s u r v e y  r e s u l t s  were p l o t t e d  a s  p l a n  m a p s  
o f  s t a c k e d  p r o f i l e s  a t  a s c a l e  o f  1:5000 ( s e e  p l a t e s  i n  f o l d e r  
a t  b a c k  o f  r e p o r t ) .  

T h e  VLF-EM s u r v e y  r e s u l t s  were p l o t t e d  a s  s t a c k e d  
I n - p h a s e ,  Q u a d r a t u r e  a n d  F r a s e r  F i l t e r  p r o f i l e s  o n  p l a n  m a p s  
a t  a s c a l e  o f  1:5000. T h e  F r a s e r  F i l t e r  d a t a  was c a l c u l a t e d  
a s  p e r  t h e  m e t h o d  p u t  f o r t h  b y  D . C .  F r a s e r  (1969,  C o n t o u r i n g  
o f  VLF-EM d a t a :  G e o p h y s i c s .  v .  3 4 .  p .  958-967) .  See p l a t e s  
i n  t h e  f o l d e r  a t  t h e  b a c k  of r e p o r t .  

3 .3  I n t e r p r e t a t i o n  a n d  D i s c u s s i o n  o f  R e s u l t s  

3 . 3 . 1  G e o l o g y  

T h e r e  a r e  f o u r  m a i n  r o c k  t y p e s  f o u n d  o n  t h e  S p r u c e  
C r e e k  p r o p e r t y ;  

1 )  s e d i m e n t s  c o n s i s t i n g  of a r g i l l i t e ,  s i l t s t o n e  a n d  

2 )  g r e e n s t o n e s  ( m e t a m o r p h o s e d  a n d e s i t i c  v o l c a n i c s ) ;  
3 )  u n a l t e r e d  a n d  a l t e r e d  u l t r a m a f i c  r o c k s  a n d  

4 )  v a r i o u s  i n t e r m e d i a t e  t o  mafic d y k e s .  

c h e r t ;  

s e r p e n t i n i t e  a n d ;  

E x p o s u r e s  o f  b e d r o c k  o n  t h e  S h u k s a n  5 ,  6 a n d  13  
c la ims  a r e  r e s t r i c t e d  t o  t h e  m o u n t a i n  r i d g e s  a n d  t h e i r  
s l o p e s ,  l o c a t e d  a t  t h e  n o r t h w e s t  e n d  o f  t h e  g r i d .  
O v e r b u r d e n  c o n s i s t i n g  o f  g l a c i a l  d r i f t  a n d  a l l u v i u m  m a s k s  
b e d r o c k  o n  t h e  r e m a i n d e r  of t h e  g r i d .  G .S .C .  M a p s h e e t  
1082A b y  3.0.  A i t k e n ,  1960 i n d i c a t e s  t h e s e  m o u n t a i n  
r i d g e s  c o n s i s t  of  s e d i m e n t s  of t h e  C a c h e  C r e e k  G r o u p  a n d  
f i e l d  m a p p i n g  c o n f i r m s  t h e  p r e s e n c e  of i n t e r b e d d e d  c h e r t  
a n d  b l a c k  a r g i l l i t e  s e d i m e n t s .  A t  t h e  b a s e  of t h e  s l o p e s  
t h e r e  is n o  v i s i b l e  o u t c r o p  b u t  f l o a t  m a t e r i a l  c o n s i s t i n g  
of  c h e r t  a n d  b l a c k  a r g i l l i t e  was o b s e r v e d .  T h e  s o u t h w e s t  
c o r n e r  o f  t h e  g r i d  c o n s i s t s  of o b s e r v e d  o v e r b u r d e n  
t h i c k n e s s e s  of g r e a t e r  t h a n  30 meters. O v e r b u r d e n  
t h i c k n e s s  d e c r e a s e s  a s  y o u  move  t o  t h e  n o r t h  t o w a r d s  t h e  
m o u n t a i n  s i d e s .  G o l d  m i n e r a l i z a t i o n  i n  t h e  A t l i n  c a m p  
h a s  b e e n  f o u n d  i n  q u a r t z  v e i n s  a n d  q u a r t z  s t o c k w o r k s  
a s s o c i a t e d  w i t h  i n t e n s e l y  c a r b o n a t i z e d  i n t e r m e d i a t e  
v o l c a n i c s  a n d  u l t r a m a f i c  r o c k s  ( p e r s .  comm. M .  G a r e a u ,  
1 9 8 7 ) .  U n a l t e r e d  o c c u r r e n c e s  o f  t h e  u l t r a m a f i c s  h a v e  
s t r o n g  m a g n e t i c  s i g n a t u r e s ;  c a r b o n a t i z a t i o n  d e s t r o y s  
t h e i r  m a g n e t i c  s u s c e p t i b i l i t y .  
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3 .3 .2  M a g n e t o m e t e r  S u r v e y  

G e o p h y s i c a l  f e a t u r e s  i n d i c a t i v e  of f a v o u r a b l e  
g e o l o g y  w o u l d  b e  t h e  f l a n k s  of m a g n e t i c  h i g h s  a n d  l o c a l  
m a g n e t i c  lows.  No m a g n e t i c  e f f e c t s  of a n y  s i g n i f i c a n c e  
were f o u n d  o n  t h i s  g r i d .  T h e  m a g n e t i c  s i g n a t u r e  i s  
r e l a t i v e l y  q u i e t  a p a r t  f r o m  a s l i g h t  i n c r e a s e  i n  m a g n e t i c  
v a l u e  a n d  a more s p i k e y  p a t t e r n  t o w a r d s  t h e  s o u t h  e n d  o f  
t h e  g r i d .  

w 

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

3 .3 .3  VLF-EM S u r v e y  

S e v e r a l  s t r o n g  VLF c o n d u c t o r s  were d e t e c r t e d  o n  t h e  
g r i d  a n d  h a v e  b e e n  n u m b e r e d  1 t h r o u g h  7 .  T h e r e  a p p e a r s  
t o  b e  n o  c o r r e l a t i o n  b e t w e e n  t h e s e  c o n d u c t o r s  a n d  t h e  
m a g n e t o m e t e r  r e s u l t s .  T h e  s u b - p a r a l l e l  p a t t e r n  o f  t h e s e  
c o n d u c t o r s  h a s  b e e n  o b s e r v e d  b e f o r e  o n  p r e v i o u s  g r o u n d  
g e o p h y s i c a l  s u r v e y s  o n  t h e  S p r u c e  C r e e k  p r o p e r t y  ( C a n n o n  
1 9 8 6 ) .  D r i l l i n g  o f  t h e s e  c o n d u c t o r s  y i e l d e d  s h e a r e d ,  
i n t e r b e d d e d  c h e r t  a n d  b l a c k  a r g i l l i t e  s e d i m e n t s  ( G a r e a u  
1 9 8 7 ) .  

U t i l i z i n g  t h e  g e o l o g y  of t h e  s u r r o u n d i n g  a r e a  a n d  
t h e  o b s e r v e d  p a t t e r n  of t h e  c o n d u c t o r s  it i s  a s s u m e d  t h a t  
t h i s  g r i d  c o n s i s t s  of c a r b o n a c e o u s  s e d i m e n t s  w h i c h  c o u l d  
p o s s i b l y  b e  s h e a r e d .  

T h r e e  d o m a i n s  l a b e l l e d  A ,  6 a n d  C h a v e  b e e n  
i n t e r p r e t e d  a s  a r e a s  of v a r y i n g  t h i c k n e s s  o f  o v e r b u r d e n  
w h i c h  e f f e c t  t h e  m a g n i t u d e  of  t h e  s u b - p a r a l l e l  
c o n d u c t o r s .  

A - a r e a  o f  t h i c k  o v e r b u r d e n ,  g r e a t e r  t h a n  30 m i n  
t h e  SW p o r t i o n  of t h e  g r i d .  

6 - area  of  o v e r b u r d e n  l a y e r ,  a s s u m e d  t o  b e  a b o u t  
15-30 m t h i c k .  

C - f l a n k s  of m o u n t a i n s i d e ,  o v e r b u r d e n  l a y e r  l e s s  
t h a n  1 5 - 2 0  m t h i c k .  

4.0 C o n c l u s i o n s  a n d  R e c o m m e n d a t i o n s  

1 )  No m a g n e t i c  e f f e c t s  of a n y  s i g n i f i c a n c e  were f o u n d  o n  
t h i s  g r i d .  G r o u n d  m a g n e t i c s  d o e s  n o t  i n d i c a t e  t h e  
p r e s e n c e  of u n a l t e r e d  u l t r a m a f i c  r o c k s .  

w 

2 )  S e v e n  s t r o n g  VLF-EM c o n d u c t o r s  were o b s e r v e d  t o w a r d s  t h e  
NW p o r t i o n  of  t h e  g r i d .  
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3 )  R e l a t i v e l y  q u i e t  m a g n e t i c  s i g n a t u r e s  a n d  t h e  s u b - p a r a l l e l  
p a t t e r n  of t h e  V L F - E M  c o n d u c t o r s  a n d  t h e  l i m i t e d  
g e o l o g i c a l  m a p p i n g  s u g g e s t  t h a t  t h e  g r i d  i s  u n d e r l a i n  b y  
c a r b o n a c e o u s  s e d i m e n t s .  

S u c c e s s f u l  g o l d  e x p l o r a t i o n  i n  t h e  A t l i n  camp  h a s  a l l  
b e e n  f o c u s e d  o n  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  s t r u c t u r a l  
s e t t i n g s  a d j a c e n t  t o  o r  i n  u l t r a m a f i c  b o d i e s .  T h e  g r o u n d  
g e o p h y s i c s  of t h i s  s u r v e y  h a s  n o t  i n d i c a t e d  s u c h  a 
s e t t i n g  o n  t h i s  g r i d .  C o n s e q u e n t l y  n o  f u r t h e r  work can 
b e  r e c o m m e n d e d  o n  t h e  b a s i s  of t h e  mag.  a n d  V L F  d a t a .  

M . V .  S m i t h  
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5.0 Sta tement  o f  E x p e n d i t u r e s  

The f o l l o w i n g  e x p e n d i t u r e s  were i n c u r r e d  f o r  a 
g e o p h y s i c a l  e x p l o r a t i o n  program on Shuksan 5, 6 and 13 c l a i m s  
l o c a t e d  i n  t h e  A t l i n  D i s t r i c t  o f  n o r t h w e s t e r n  B.C. d u r i n g  
August 1987. 

1. Camp C o s t s  

a )  Accommodation 4 days @ $55/day  
b) Meals 4 days @ $30/day  

$ 220.00 
120.00 

2. L i n e  C u t t i n g  (Eag lehead E x p l o r a t i o n  S e r v i c e s ,  $ 8,470.00 
I n v o i c e  d a t e d  17 Aug. 1987)  

3 .  T r a n s p o r t a t i o n  

a) A i r f a r e  - Vancouver t o  Wh i teho rse  
b) 4x4 Crew Cab - 3 days @ $60/day  
c )  Gas 

$ 300.00 
180.00 

60.00 

4. D a t a  C o l l e c t i o n ,  I n t e r p r e t a t i o n  and R e p o r t  W r i t i n g  
w 

( S a l a r i e s  & B e n e f i t s )  

M.V. Smi th  7 days @ $175/day  
0. Hayward 3 days @ $125/day 

$ 1,225.00 
375.00 

5. Equipment Charges 

2 G-865 magnetometers @ $400/week x 1 / 2  $ 200.00 
I Kaypro computer @ $100/week x 1 100.00 
1 Geonics EM-I6 @ $200/week x 1 / 2  100.00 

Computer P l o t t i n g  Cos ts  50.00 

T o t a l  E x p e n d i t u r e s :  $11,400.00 
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6 . 0  Statement  o f  Q u a l i f i c a t i o n s  

I, M.V. S m i t h ,  o f  P l a c e r  Dome I n c . ,  Vancouver, B r i t i s h  
Columbia do hereby c e r t i f y  t h a t :  

1 )  I am a g radua te  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia 
where I r e c e i v e d  a B.A. Sc. i n  G e o l o g i c a l  E n g i n e e r i n g  - 
(Geophysics O p t i o n )  i n  May 1987. 

2 )  I am p r e s e n t l y  work ing  as an E . I . T .  under  t h e  d i r e c t i o n  
o f  a r e g i s t e r e d  p r o f e s s i o n a l  g e o p h y s i c a l  eng inee r .  

3 )  I p e r s o n a l l y  c a r i e d  o u t  t h e  g e o p h y s i c a l  survey  on t h e  
Shuksan 5, 6 and 13 c la ims ,  and t h e  i n t e r p r e t a t i o n  o f  t h e  
d a t a  and t h e  w r i t i n g  o f  t h i s  r e p o r t .  
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