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Summarv 

The W h i t e  B u l l  p r o s p e c t  ( W h i t e  Group c l a i m s )  i s  l o c a t e d  

n e a r  t h e  j u n c t i o n  o f  t h e  T u r n a g a i n  a n d  M a j o r  H a r t  R i v e r s  i n  

N o r t h  C e n t r a l  B.C. 

S e v e r a l  b r o a d  Fe  s u l p h a t e  and  f e r r i c r e t e  c r u s t  zones  o c c u r  

on t h e  p r o p e r t y .  T h i s  r e p o r t  documents  s o i l  g e o c h e m i c a l ,  HLEM 

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

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

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

were  f o u n d  i n  t h e s e  zones .  S e v e r e  a c i d  l e a c h i n g  a c c o u n t s  f o r  

t h e  d e p l e t i o n  o f  m o s t  m e t a l s  i n  t h i s  e n v i r o n m e n t .  Copper  and  

z i n c  g e o c h e m i c a l  r e s u l t s  a r e  b e l o w  b a c k g r o u n d  when compared  t o  

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

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

i n - s i t u .  The h i g h  EM r e s p o n s e s  c a n n o t  be  a t t r i b u t e d  t o  b e i n g  

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

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

a r e  o f t e n  g r a p h i t i c  and  m i g h t  r e p r e s e n t  t h e  s o u r c e  f o r  t h e  h i g h  

EM r e s p o n s e s .  
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1 . 0  I n t r o d u c t i o n  

1.1 L o c a t i o n  and  Access  

The W h i t e  B u l l  p r o p e r t y  i s  l o c a t e d  80  km ( a z i m u t h  l o o 0 )  

e a s t  o f  C a s s i a r  B.C. and  1 4 0  km ( a z i m u t h  158') s o u t h e a s t  o f  

Watson Lake ,  Yukon. Access  t o  t h e  p r o p e r t y  i s  b y  f i x e d  w i n g  

and  o r  r o t a r y  a i r c r a f t  f rom Watson L a k e  o r  Dease Lake ,  B.C. 

The c l a i m s  occupy  a  e a s t - w e s t  t r e n d i n g  v a l l e y ,  d r a i n i n g  

e a s t e r l y  i n t o  t h e  T u r n a g a i n  R i v e r .  E l e v a t i o n s  v a r y  b e t w e e n  760 

and 1 3 7 0  m e t r e s .  A p r o m i n e n t  c l i f f  s c a r p  and  b r o a d  a c i d  

l e a c h e d  zones  c h a r a c t e r i z e  t h e  p r o p e r t y .  The a r e a  h a s  b e e n  

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

1 .2  P r o p e r t y  

The p r o p e r t y  c o n s i s t s  o f  8  m i n e r a l  c l a i m s  a g g r e g a t i n g  1 0 6  

c o n t i g u o u s  u n i t s .  L o c a t i o n s  o f  t h e  c l a i m s  a r e  shown on f i g u r e  

# 2 .  The l a n d  r e c o r d  i s  l i s t e d  i n  T a b l e  411. T h i s  r e p o r t  

documents  e x p l o r a t i o n  on t h e  W h i t e  Group c l a i m s  o n l y .  No work  

i s  f i l e d  f o r  t h e  Brown B u l l ,  Grey B u l l ,  Red B u l l ,  Tan B u l l  a n d  
I 

Y e l l o w  B u l l  m i n e r a l  c l a i m s .  



( T a b l e  1 )  

Land  R e c o r d  

P r o p e r t y :  W h i t e  B u l l  

Name R e c o r d  # 

B l a c k  B u l l  2307 
B l u e  B u l l  2305 
Brown B u l l  2466 
Grey B u l l  2469 
Red B u l l  2467 
Tan B u l l  2465 
W h i t e  B u l l  2306 
Y e l l o w  B u l l  2468 

No. o f  
U n i t s  

M i n i n g  D i v i s i o n :  L i a r d  

D a t e  o f  R e c o r d  

May 6,  1 9 8 2  
May 6, 1 9 8 2  
S e p t .  16 ,  1 9 8 2  
S e p t .  16 ,  1 9 8 2  
S e p t .  16 ,  1982  
S e p t .  1 6 ,  1 9 8 2  
May 6, 1 9 8 2  
S e p t .  1 6 ,  1 9 8 2  

E x p i r y  D a t e  

May 6, 1 9 8 3  
May 6, 1 9 8 3  
S e p t .  16 ,  1 9 8 3  
S e p t .  1 6 ,  1 9 8 3  
S e p t .  16 ,  1 9 8 3  
S e p t .  16,  1 9 8 3  
May 6, 1983  
S e p t .  1 6 ,  1 9 8 3  

Group 

W h i t e  
W h i t e  
Red 
Red 
Red 
Red 
W h i t e  
Red 





1 .3  H i s t o r y  of  P r o p e r t v  

The W h i t e  B u l l  p r o p e r t y  was o r i g i n a l l y  s t a k e d  by  Amoco 

Canada P e t r o l e u m  Company L i m i t e d  i n  1977  as  a  s h a l e  h o s t e d  

l e a d - z i n c  t a r g e t .  F i e l d  work c o m p r i s e d  B - h o r i z o n  s o i l  

s a m p l i n g ,  s o i l  p r o f i l e  s a m p l i n g  and  p r o s p e c t i n g .  G e n e r a l l y  l o w  

and e r r a t i c  Cu, Pb and Zn r e s u l t s  were f o u n d  o v e r  t h e  a c i d  

l e a c h e d  zones.  The p r o p e r t y  was a l l o w e d  t o  l a p s e  i n  t h e  f a l l  

o f  1981.  

Esso  Resou rces  Canada L i m i t e d  s t a k e d  t h e  p r o p e r t y  i n  May 

1982.  D e t a i l s  o f  t h e  1982 e x p l o r a t i o n  p rog ram a r e  l i s t e d  i n  

s e c t i o n  1 .5 .  

1 .4  R e g i o n a l  Geology 

The r e g i o n a l  g e o l o g y  o f  t h e  K e c h i k a  94L map s h e e t  i s  

p r e s e n t e d  on G.S.C. map 42-1962 by  H. G a b r i e l s e .  F i g u r e  / I3 

r e p r e s e n t s  t h e  n o r t h w e s t  p o r t i o n  o f  t h e  94L map s h e e t ;  n o r t h  

l a t i t u d e  5 8 ° 4 0 1 - 5 9 0 0 0 1 ~  and west  l o n g i t u d e  127 '271-  

1280001  w ." 



T h e  W h i t e  B u l l  p r o j e c t  a r e a  i s  u n d e r l a i n  b y  C a m b r o -  

O r d o v i c i a n  Road  R i v e r  a n d  K e c h i k a  G r o u p  b l a c k  s h a l e s ,  

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

s i l l s  a n d  d y k e s .  T h e s e  r o c k s  t r e n d  n o r t h w e s t - s o u t h e a s t ,  

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

f i g u r e  8 3 .  D i p s  a r e  h i g h l y  v a r i a b l e ,  t o  t h e  n o r t h e a s t  a n d  

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

t h r u s t i n g .  

G l a s s y ,  p i s o l i t i c  r h y o l i t e s  o f  T e r t i a r y  a g e  o c c u r  30 km 

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

i n  t h e  W h i t e  B u l l  a r e a .  
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1.5  D e t a i l s  o f  1982 Proqram 

F i e l d  work c o m p l e t e d  i n  1982  (Aug.  1 - 1 4 )  i n c l u d e d  

l i n e c u t t i n g ,  s o i l  s a m p l i n g ,  HLEM and p r o t o n  magne tomete r  

s u r v e y i n g .  T a b l e  !I2 i s  a  summary o f  t h e  work  d i r e c t l y  a p p l i e d  

t o  t h e  W h i t e  Group c l a i m s .  

( T a b l e  412) 

1982 Work Summary 

Samples L i n e c u t t i n g  Geophys ics  
S e c t i o n  (geochem) (km (km 

W h i t e  784 s o i l  3.0 km p i c k e t  12 .98  km HLEM 
G r  oup 1 3 . 1  km ( f l a q g e d )  9 .78 km p r o t o n  mag 

S o i l  samp les  were t a k e n  a t  25  m e t r e  i n t e r v a l s  on 200 and  

400 m e t r e  l i n e  s p a c i n g s .  The 9 - h o r i z o n  and C - h o r i z o n  was 

samp led  i n  each  h o l e .  Geochemica l  s a m p l i n g  methods  a r e  

d e s c r i b e d  i n  d e t a i l  i n  Append ix  C .  B a s e l i n e  0+00 i s  t h e  o n l y  

c u t  l i n e  on t h e  p r o p e r t y .  A l l  c r o s s  l i n e s  a r e  f l a g g e d  w i t h  25 

m e t r e  s t a t i o n s .  A l l  r e s u l t s  a r e  p l o t t e d  a t  a  1 :2000 s c a l e .  



The HLEM su rvey  was c a r r i e d  out  wi th  a  S c i n t r e x  SE 88  Genie 

EM sys t em,  u s i n g  a  c o i l  s p a c i n g  of 100 m and t r a n s m i t t i n g  

f r equency  r a t i o s  of 3037.5 Hz/112.5 Hz, 1012.5  Hz/112.5 Hz and 

337.5 Hz/112.5 Hz. S e l e c t e d  l i n e s  were su rveyed  u s i n g  c o i l  

s p a c i n g s  of 50 m and 75 m .  The magnetometer s u r v e y  was c a r r i e d  

out  wi th  a  Geometries G816 p ro ton  p r e c e s s i o n  magnetometer .  



2.0  Techn ica l  Data and I n t e r p r e t a t i o n  of R e s u l t s  

2 . 1  I n t r o d u c t i o n  

The d e t a i l e d  e x p l o r a t i o n  of t h e  White B u l l  p r o s p e c t  was 

completed (Aug. 1-14)  b y  a  7 man r e c o n n a i s s a n c e  crew. A f l y  

camp was b u i l t  a t  t h e  1280 me t re  e l e v a t i o n  t o  make a c c e s s  t o  

t h e  broad s u l p h a t e  c r u s t  zones e a s i e r .  Water was f lown i n t o  

t h e  c a m p s i t e  b y  h e l i c o p t e r  from t h e  Turnagain  R ive r  a s  s t r e a m s  

d r a i n i n g  t h e  p r o p e r t y  were t o o  s o u r  f o r  human consumption.  

The 1982 f i e l d  program comprised s o i l  g e o c h e m i s t r y ,  HLEM 

and p r o t o n  magnetometer s u r v e y i n g .  S o i l  geochemica l  r e s u l t s  

a r e  on maps 1-8. Geophysical  p r o f i l e s  a r e  shown on maps 9-13 

and f i g u r e s  4-9. 

2 . 2  Geology 

The White B u l l  p r o s p e c t  i s  u n d e r l a i n  b y  Cambro-Ordovician 

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

c a r b o n a t e s .  



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

m e m b e r  o f  t h e  C a m b r o - O r d o v i c i a n  r o c k s .  T h e y  c a p  t h e  W h i t e  B u l l  

r i d g e  t o p .  Q u a r t z - d o l o m i t e  i n t e r b e d s  a r e  common a l o n g  i t s  

b a s a l  c o n t a c t .  

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

l i m e s t o n e  h o r i z o n .  T h i s  h o r i z o n  i s  o u t l i n e d  b y  t h e  HLEM s u r v e y  

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

i s  & 2 0 0  metres.  

A s i l i c e o u s  r h y o l i t i c  v o l c a n i c  ( ? ) ,  m a r k s  t h e  t o p  o f  a  600 

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

b e d s .  I t  o c c u r s  a s  a n  F e  s t a i n e d  r e s i s t a n t  b l u f f  p a r a l l e l  t o  

t h e  s u l p h a t e  z o n e .  C o n t a c t s  t o  t h e  o v e r l y i n g  s h a l e s  o r  l o w e r  

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

T h e  s u l p h a t e  c r u s t s  a r e  e s t i m a t e d  t o  b e  5-15 metres t h i c k .  

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

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

F e  s u l p h a t e s  a n d  f e r r i c r e t e .  

A n a r r o w  20 metre t h i c k  b l a c k  g r a p h i t i c  s h a l e  b e d  o c c u r s  a t  

t h e  b a s e  o f  t h i s  z o n e .  I t  i s  h i g h l y  c o n d u c t i v e ,  t h u s  a f f e c t i n g  

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

T h e  C a m b r o - O r d o v i c i a n  s e d i m e n t a r y  s e q u e n c e  t r e n d s  e a s t -  

west,  d i p p i n g  75-90° t o  t h e  n o r t h .  



S i l u r i a n  S a n d p i l e  Group d o l o m i t e s  a n d  g r e y  l i m e s t o n e s  a r e  

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

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

f r o m  30°  t o  90°. The c o n t a c t  i s  u s u a l l y  s h e a r e d  w i t h  m i n o r  

amounts  o f  a  c l a y - l i k e  gouge.  

2 . 3  S o i l  G e o c h e m i s t r y  

The 1982  E s s o  s o i l  s u r v e y  c o v e r e d  t h e  s u l p h a t e  c r u s t  z o n e s  

and  o v e r l y i n g / u n d e r l y i n g  C a m b r o - O r d o v i c i a n  s e d i m e n t s .  S o i l s  

were  t a k e n  a t  t h e  B  and C h o r i z o n s  a t  e a c h  s a m p l e  s i t e  t o  t e s t  

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

a r e  shown on maps 1-8 .  E s t i m a t e d  b a c k g r o u n d  a n d  t h r e s h o l d  

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

E l e m e n t  

B a c k a r  ound T h r e s h o l d  

( P P ~ )  
B H o r i z o n  C 

( P P ~ )  
B H o r i z o n  C 



Copper : S o i l  Geochemica l  R e s u l t s  

Two B h o r i z o n  samp les  ( 8 0 ,  98 ppm) and 3  C h o r i z o n  samp les  

(85 ,  150 ,  1 7 1  ppm) were anomalous w i t h i n  t h e  b o u n d a r i e s  o f  t h e  

l e a c h e d  zone. Copper c o n t e n t  t e n d s  t o  d e c r e a s e  w i t h  d e p t h .  

Backg round  f o r  t h i s  e l e m e n t  i n c r e a s e s  2 -3  t i m e s  i n  t h e  a r e a s  

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

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

L e a d : S o i l  Geochemica l  R e s u l t s  

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

Lead  c o n t e n t  g e n e r a l l y  i n c r e a s e s  w i t h  d e p t h .  T w e n t y - f i v e  

samp les  were anomalous be tween  g r i d  l i n e s  0+00 and  8+00E. The 

h i g h e s t  r e s u l t  o b t a i n e d  i n  t h e  s u r v e y  ( B - ~ o r i z o n :  2300 ppm, 

C -Ho r i zon :  2700 ppm) was f o u n d  a l o n g  l i n e  0+00. The re  i s  a l s o  

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

A second  l e a d  anomaly  was d i s c o v e r e d  be tween  g r i d  l o c a t i o n s  

6+00E:4+00N and 8+00E:3-4+00N. T h i s  a r e a  i s  u n d e r l a i n  b y  

Cambro -Ordov i c i an  b l a c k  s h a l e s .  B - h o r i z o n  r e s u l t s  (148-930 

ppm) a r e  g e n e r a l l y  l o w e r  t h a n  t h e  C - h o r i z o n  r e s u l t s  (123-1350  

P P ~ )  



Zinc : S o i l  Geochemical R e s u l t s  

Zinc has  been t o t a l l y  wiped out  of t h e  s u l p h a t e  c r u s t s  b y  

a c i d i c  w a t e r s .  R e s u l t s  a r e  ex t r emely  low and d e c r e a s e  t o  t r a c e  

amounts w i t h  d e p t h .  The we l l  developed z i n c  h a l o  around t h i s  

zone i s  c o i n c i d e n t  w i t h  t h e  b l a c k  s h a l e s .  I n  t h i s  a r e a  z i n c  

c o n t e n t  t e n d s  t o  be lower  i n  t h e  C-hor izon .  The r e s u l t s  

p robab ly  r e p r e s e n t  geochemica l  background f o r  t h e  s h a l e s  and 

shou ld  not  be c o n s i d e r e d  a s  anomalous.  

S o i l  Geochemical Survey:  Conc lus ions  

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

geochemis t ry  i n  t h e  s u l p h a t e  c r u s t  zones .  Copper and z i n c  

a r e  t o t a l l y  wiped out  of t h e s e  a r e a s .  Lead i s  on ly  

p a r t i a l l y  removed and o c c u r s  on ly  a s  s p o t t y  one sample 

h i g h s .  

B.  S o i l  geochemis t ry  i s  an i n a d e q u a t e  e x p l o r a t i o n  t e c h n i q u e  i n  

ex t r emely  a c i d i c  env i ronment s .  The d e g r e e  of e lement  

d e p l e t i o n  i n  s o i l s  i s  hard  t o  i n t e r p r e t .  Apparent 

anomal i e s  may r e p r e s e n t  geochemica l  background o r  assumed 

background v a l u e s  may be anomalous i n  t h e s e  zones .  



2.4 Geophys ics  

A p p r o x i m a t e l y  12 .98  km o f  a  r e c o n n a i s s a n c e  HLEM and 9.78 km 

o f  magne tomete r  s u r v e y i n g  were c a r r i e d  o u t  on t h e  W h i t e  B u l l  

P r o s p e c t .  The p u r p o s e  o f  t h e  HLEM s u r v e y  was t o  o u t l i n e  EM 

c o n d u c t o r s  caused  b y  m a s s i v e  s u l p h i d e s .  The o b j e c t i v e  o f  t h e  

magne tomete r  s u r v e y  was t o  p r o v i d e  a d d i t i o n a l  i n f o r m a t i o n  t o  

a i d  i n  g e o l o g i c a l  mapping.  

2 .4 .1  HLEM and Magne tomete r  S u r v e y s  

The HLEM s u r v e y  was c a r r i e d  o u t  w i t h  a  S c i n t r e x  SE 88 Genie  

EM sys tem,  u s i n g  a  c o i l  s p a c i n g  o f  1 0 0  m and t r a n s m i t t i n g  

f r e q u e n c y  r a t i o s  o f  3037.5 Hz/112.5 Hz, 1012.5  Hz/112.5  Hz and  

337.5 Hz/112.5 Hz ( d e s c r i p t i o n  f o u n d  i n  A p p e n d i x ) .  S e l e c t e d  

l i n e s  were s u r v e y e d  u s i n g  c o i l  s p a c i n g s  o f  50  m and  75 m .  

The r e s u l t s  o f  t h e  HLEM s u r v e y  a r e  p r e s e n t e d  on maps 9, 1 0  

and 11 (100  m c o i l  s p a c i n g )  and f i g u r e s  4, 5  and  6 ( 5 0  m c o i l  

s p a c i n g )  and f i g u r e s  7  and 8  ( 7 5  m c o i l  s p a c i n g ) .  

The magne tomete r  s u r v e y  was c a r r i e d  o u t  u s i n g  a  Geometries 

G816 p r o t o n  p r e c e s s i o n  magne tomete r  ( d e s c r i p t i o n  f o u n d  i n  

Append ix  8). The 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  and  

i s  p r e s e n t e d  on maps 1 2  and 13 .  I 



2.4.2 I n t e r p r e t a t i o n  

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

r e s p o n s e  t o  t h e  r o c k s  i s  t h e  same a s  t h a t  f o r  a  homogeneous 

medium. The mean g e o m a g n e t i c  f i e l d  s t r e n g t h  ( 5 8 6 7 0 )  i s  a s  

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

Canada; t h e r e f o r e  t h e  r o c k s  on t h e  p r o p e r t y  a r e  n o t  s t r o n g l y  

m a g n e t i c .  No anoma lous  m a g n e t i c  r e s p o n s e s  a r e  o b s e r v e d .  

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

l i n e s  w i t h  t h e  e x c e p t i o n  o f  l i n e  18E. Some EM r e s p o n s e s  

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

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

b e  made due  t o  t h e  l a r g e  l i n e  s p a c i n g  ( 2 0 0  m) a n d  t h e  

c o m p l e x i t y  o f  t h e  EM r e s p o n s e s .  However,  a n  a t t e m p t  h a s  b e e n  

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

These a r e a s  a r e  l a b e l l e d  1 t o  1 8  on maps 9, 1 0  and  11 a n d  

f i g u r e  9. 

T a b l e  3 l i s t s  t h e  i n t e r p r e t a t i o n  o f  t h e  HLEM s u r v e y  u s i n g  a  

c o i l  s p a c i n g  o f  1 0 0  m,  T a b l e  4 l i s t s  t h e  i n t e r p r e t a t i o n  o f  t h e  

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

I 



The c o n d u c t i v e  a r e a s  c o r r e l a t e  w i t h  t h o s e  a r e a s  t h a t  h a v e  

b e e n  mapped as  b e i n g  i n  p a r t  b l a c k  s h a l e s .  Samples  o f  b l a c k  

s h a l e  were  t e s t e d  w i t h  a n  ohm-meter a n d  were  f o u n d  t o  b e  

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

c o n t a i n e d  w i t h i n  them.  I f  a  m a s s i v e  s u l p h i d e  b o d y  was l o c a t e d  

w i t h i n  t h e s e  s h a l e s ,  t h e  HLEM m e t h o d  w o u l d  n o t  b e  a b l e  t o  

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

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

2.4.3 Summary 

HLEM and m a g n e t o m e t e r  s u r v e y s  were  c a r r i e d  o u t  on t h e  W h i t e  

B u l l  p r o s p e c t  i n  1 9 8 2 .  The r e s u l t s  f r o m  t h e  m a g n e t i c  s u r v e y  

show t h a t  t h e  r o c k s  a r e  I 1 m a g n e t i c a l l y t 1  homogeneous a n d  h a v e  l o w  

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

The HLEM s u r v e y  h a s  o u t l i n e d  numerous EM c o n d u c t o r s ,  t h e  

m a j o r i t y  o f  w h i c h  a r e  l o c a t e d  a t  a  d e p t h  o f  1 0  m .  These 

c o n d u c t o r s  c a n  be  e x p l a i n e d  a s  b e i n g  c a u s e d  b y  c o n d u c t i v e  b l a c k  

s h a l e s ;  none a r e  i n t e r p r e t e d  a s  b e i n g  c a u s e d  b y  m a s s i v e  

s u l p h i d e s .  If a  m a s s i v e  s u l p h i d e  b o d y  was l o c a t e d  w i t h i n  t h e s e  

s h a l e s ,  t h e  HLEM m e t h o d  w o u l d  n o t  b e  a b l e  t o  d i s t i n g u i s h  a  

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

s h a l e s .  
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TABLE 3 

WHITE BULL 1982  HLEM SURVEY 

INSTRUMENT: SCINTREX SE88 GENIE 

COIL SEPARATION: 100  M 

FREQUENCY RATIOS: 3037.5/112.5,  1012.5/117.5,  337.5 /112.5  

L INE AREA LOCATION DESCRIPTION DEPTH 
S = S i n g l e  C o n d u c t o r  
M = M u l t i p l e  C o n d u c t o r  
( )  = P o s s i b l e  # 

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

L l O M  
< l O M  

&,OM 
L 1 O M  
L l O M  

? 



TABLE 3 CONTINUED 

WHITE BULL 1 9 8 2  HLEM SURVEY 

INSTRUMENT: SCINTREX SE88 GENIE 

COIL SEPARATION: 1 0 0  M 

FREQUENCY RATIOS: 3037.5/112.5,  1012.5 /117.5 ,  337.5 /112.5  

L INE AREA LOCATION DESCRIPTION DEPTH 

S = S i n g l e  C o n d u c t o r  
M = M u l t i p l e  C o n d u c t o r  
( )  = P o s s i b l e  H 

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

No C o n d u c t o r s  
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TABLE 4 

WHITE BULL 1982 HLEM SURVEY 

INSTRUMENT: SCINTREX SE88 GENIE 

FREQUENCY RATIOS: 3037.5 /112.5 ,  1012.5 /117.5 ,  337.5 /112.5  

L INE AREA LOCATION DESCRIPTION DEPTH 
( C o i l )  S  = S i n g l e  C o n d u c t o r  
( S p a c i n g )  M = M u l t i p l e  C o n d u c t o r  

( )  = P o s s i b l e  41 
o f  C o n d u c t o r s  

The d a t a  a l o n g  t h i s  l i n e  i s  s u s p e c t .  The p l o t t i n g  
l o c a t i o n s  a r e  s h i f t e d  and  a m p l i t u d e  o f  r e s p o n s e  i s  
weaker t h a n  e x p e c t e d .  C o n d u c t o r  s u g g e s t e d  a t  75s  
n o t  p r e s e n t  on t h e  l O O m  o r  50m d a t a .  



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

I am a  B a c h e l o r  o f  S c i e n c e  g r a d u a t e  f r o m  t h e  U n i v e r s i t y  o f  

New B r u n s w i c k  (May 1 9 7 7 )  and  h a v e  b e e n  e m p l o y e d  a s  a n  

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

t h e  l a s t  3 y e a r s  w i th  E s s o  R e s o u r c e s  Canada L i m i t e d .  

C A L  C. EVERETT 



STATEMENT OF QUALIFICATIONS 

I attended the University of Waterloo, Waterloo, Ontario 

between 1975 - 1979 graduating with a B. Sc. (Honours) degree in 

Earth Sciences. From 1975 to 1979 I was employed during the summer 

months by Esso Minerals Canada to conduct Magnetic, Electromagnetic, 

Gravity and Induced Polarization surveys. Since graduating I have 

been employed by Esso Minerals as a geophysicist. 

W. Gordon Cooper 



Type o f  Work Man Days 

Geochem is t r y  2 
4 
7 

1 8  
1 6  

Geophys ics  

L i n e c u t t i n g  

SUMMARY OF COSTS 

WHITE GROUP 

Cost /Man Dav 

L a b o r a t o r y  - Assays 
784 s o i l s  Q $4.50 p e r  u n i t  

Cos t  - 

T r a n s p o r t a t i o n  
H e l i c o p t e r  ( 2068 )  24 h o u r s  8 $370.00 h o u r  
F i x e d  Wing + F u e l  (Watson Lake  t o  W h i t e  B u l l )  
H e l i c o p t e r  F u e l  24 h r s .  8 $90.00 h r .  

Geochemica l  F r e i g h t  Charge 

T r a v e l  Expenses:  3 man g e o p h y s i c a l  c r e w :  Vancouver 
t o  W h i t e  B u l l  R e t u r n  

Food and  Accommodat ion : 
June 18,  22; J u l y  24;  Aug. 1 -14  
79 man days  B $25.00 p e r  man/per  day 

M a t e r i a l s  and S u p p l i e s  

R e p o r t  P r e p a r a t i o n  : 
W r i t i n g  6 days  Q $145.00 p e r  day 
D r a f t i n g  1 0  days  Q $138.00 p e r  day  
Map R e p r o d u c t i o n  

T o t a l  



G e o c h e m i s t r y  

G e o p h y s i c s  

L i n e c u t t i n g  

A n a l y s i s  

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

F r e i g h t  Charge  

T r a v e l  Exp. 

Food and  Accom 

S u p p l i e s  

R e p o r t  P r e p a r a t i o n  

TOTAL 

TOTAL APPLIED 

C o s t  D i s t r i b u t i o n  



L i s t  O f  P e r s o n n e l  

C a l v i n  E v e r e t t  - P r o j e c t  G e o l o g i s t  
111 - 269 West 4 t h  
N o r t h  Vancouver ,  B.C. 

Gordon Cooper  - G e o p h y s i c i s t  
2103 - 25  M a b e l l e  Avenue 
I s l i n g t o n ,  O n t a r i o  
M9A 4Y1 

K i r k  S impson - T e c h n i c i a n  
84 - 3 4 4 1  E a s t  4 9 t h  Ave. 
Vancouver ,  B.C. 

R o b e r t  B a e r g  - S e n i o r  G e o l o g i c a l  A s s i s t a n t  
4043 C o a s t  M e r i d i a n  Road 
P o r t  C o q u i t  l am,  B. C .  
V3B 2P6 

K e r r y  A r c h i b a l d  - F i e l d  A s s i s t a n t  
Q3 McNab P a r k  
S a s k a t  oon, S a s k a t c h e w a n  
S7L 5W7 

H e n r y  Marsden  - A s s i s t a n t  
35  Upper  T r a f a l g a r  P l a c e  
M o n t r e a l ,  Quebec 

J a c k  H u n t  - A s s i s t a n t  
526 H u r o n  S t .  
London,  O n t a r i o  
N5Y 432 

Hugh G e i g e r  - A s s i s t a n t  
462 K i n g  S t .  West 
K i n g s t o n ,  O n t a r i o  
K5L 2 x 4  



APPENDIX A 

GEOCHEMICAL METHODS 

S o i l  s a m p l e s  were  t a k e n  a t  t h e  B a n d  C h o r i z o n s  a t  e a c h  

s a m p l e  s i t e  t o  t e s t  f o r  i n c r e a s i n g  Cu, Pb a n d  Zn v a l u e s  w i t h  

d e p t h .  Samples  were t a k e n  w i t h  h a n d  t o o l s ,  s t o r e d  i n  b r o w n  

g u s s e t  bags ,  d r i e d  a n d  s h i p p e d  t o  M i n  En L a b o r a t o r i e s  i n  N o r t h  

Vancouver  f o r  g e o c h e m i c a l  a n a l y s i s .  Each  s a m p l e  was o v e n  

d r i e d ,  s i e v e d  t o  o b t a i n  t h e  -80 mesh f r a c t i o n  a n d  t h e n  

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

t r a c e  e l e m e n t  c o n c e n t r a t i o n s  was done  b y  A t o m i c  A b s o r p t i o n  

A n a l y s i s .  Samples  were  a n a l y z e d  f o r  Cu, Pb and  Zn. P u l p s  f o r  

a l l  s a m p l e s  a r e  s t o r e d  a t  t h e  E s s o  M i n e r a l s  Canada o f f i c e  i n  

Vancouver ,  B.C. 



APPENDIX B 

GEOPHYSICAL SURVEYS 

THEORY AND PROCEDURES 

MAGNETICS: 

A Geometries G816 p o r t a b l e  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 u s e d .  T h i s  i n s t r u m e n t  m e a s u r e s  t h e  t o t a l  m a g n e t i c  f i e l d  

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

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

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

R e a d i n g s  were  t a k e n  a t  25 m e t e r  i n t e r v a l s  a l o n g  t h e  s u r v e y  

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

( d i u r n a l ) ,  base  s t a t i o n s  were  f i r s t  e s t a b l i s h e d  w i t h i n  t h e  

s u r v e y  a r e a .  R e a d i n g s  were  t a k e n  a t  t h e s e  b a s e  s t a t i o n s  a t  t h e  

b e g i n n i n g  and end  o f  e a c h  t r a v e r s e .  The d i f f e r e n c e  i n  t h e  

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

t h e  o t h e r  r e a d i n g s  a l o n g  t h e  t r a v e r s e .  



HLEM : - 

The S c i n t r e x  SE88 Genie EM sys tem c o n s i s t s  of a  p o r t a b l e  

t r a n s m i t t e r ,  w i t h  two t r a n s m i t t i n g  c o i l s  and power s u p p l y ,  and 

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

and r e c e i v e r  c o i l s  a r e  normal ly  m a i n t a i n e d  i n  t h e  v e r t i c a l  a x i s  

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

mode. 

The t r a n s m i t t e r  g e n e r a t e s  two a l t e r n a t i n g  magnet ic  f i e l d s  

s i m u l t a n e o u s l y  - one r e f e r r e d  t o  a s  t h e  " s i g n a l  f r e q u e n c y t t  and 

t h e  o t h e r  a s  t h e  " r e f e r e n c e  f r equency t1 .  The e l e c t r o m a g n e t i c  

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

a r e  d e t e c t e d  b y  t h e  r e c e i v e r  c o i l .  The r e c e i v e r  measures  t h e  

r a t i o  of t h e  r e c e i v e d  " s i g n a l  f r equency t1  a m p l i t u d e ,  Hs, over  

t h e  r e c e i v e d  " r e f e r e n c e  f r equency t t  a m p l i t u d e ,  Hr. The v a l u e  of 

(Hs/Hr-1) x  100 i s  t h e n  d i g i t a l l y  d i s p l a y e d  on t h e  r e c e i v e r .  

A c o n s t a n t  s e p a r a t i o n  i s  m a i n t a i n e d  between t h e  two u n i t s  

b y  means of a  s i g n a l  me te r  l o c a t e d  on t h e  r e c e i v e r .  T h i s  

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

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

c o n s i d e r e d  t o  be a t  t h e  mid-poin t  of t h e  t r a n s m i t t e r - r e c e i v e r  

s e p a r a t i o n  ( L ) .  Readings were t a k e n  a t  s t a t i o n  i n t e r v a l s  of 

1 / 2  L i f  no c o n d u c t o r  was p r e s e n t  and 1 / 4  L i f  a  c o n d u c t o r  was 

I p r e s e n t .  
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