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Summary  

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

l o c a t e d  a p p r o x i m a t e l y  4 8  km e a s t  o f  Dease L a k e  i n  n o r t h e r n  

B.C.  C o p p e r  m i n e r a l i z a t i o n  h a s  b e e n  i d e n t i f i e d  a l o n g  t h e  

s o u t h w e s t e r n  c o n t a c t  o f  t h e  E a g l e h e a d  b a t h o l i t h  f o r  1 0  

k i l o m e t r e s .  E x p l o r a t i o n  c o m p l e t e d  by E s s o  R e s o u r c e s  i n  1982  

f o c u s e d  o n  t h e  s o u t h e a s t e r n  e x t e n s i o n  o f  t h e  s h o w i n g .  T h i s  

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

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

e x p l o r a t i o n  was c o m p l e t e d  i n  t h e  E a g l e - 1  G r o u p  m i n e r a l  c l a i m 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 Eag lehead p r o p e r t y  i s  l o c a t e d  i n  t h e  L i a r d  M i n i n g  . 

D i v i s i o n ,  a p p r o x i m a t e l y  48  km e a s t  o f  Oease Lake i n  n o r t h e r n  

B . C . ,  f i g u r e  #l. The c l a i m s  a r e  l o c a t e d  o n  NTS map s h e e t  

1041/6E and 11E a t  n o r t h  l a t i t u d e  58'30" and west  l o n g i t u d e  

129°10'W. 

Access t o  t h e  p r o p e r t y  i s  by f i x e d  w ing  f l o a t  p l a n e  t o  t h e  

s o u t h e a s t  s i d e  o f  Eag lehead Lake, t h e n c e  by h e l i c o p t e r  o r  f o o t  

t r a i l  9 km t o  t h e  s o u t h e a s t .  

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

v a l l e y  f l a n k e d  by n o r t h w e s t - s o u t h e a s t  t r e n d i n g  r i d g e s .  R i d g e s ,  

w i t h  e l e v a t i o n s  g r e a t e r  t h a n  1800 met res ,  a r e  t y p i c a l l y  

s c a l l o p e d  by c i r q u e s  t o  t h e  n o r t h e a s t  and rounded  and g e n t l y  

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

c o v e r e d ,  c h a r a c t e r i z e d  by kames, k e t t l e  h o l e s  and e s k e r s .  

V e g e t a t i o n  i s  p r e d o m i n a n t l y  "bunch g r a s s "  and "buck  

brush. ' '  A f r i n g e  o f  s c r u b  a l p i n e  s p r u c e  and ba lsam o c c u r s  on 

l o w e r  r i d g e  s l o p e s .  The u p p e r  s l o p e s  a r e  c o v e r e d  w i t h  bunch 

g r a s s  and numerous t a l u s  f a n s .  
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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  22 m i n e r a l  c l a i m s  a g g r e g a t i n g  2 9 1  

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 o n  f i g u r e  

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

# 2  l i s t s  t h e  E a g l e - 1  g roup  and i t e m i z e s  c l a i m s  worked on i n  

1 9 8 2 .  

TABLE # 1 

LAN0 RECORD - EAGLEHEAO PROPERTY 

C l a i m  Name 

Record  No. 

E a g l e  1 
E a g l e  2 
E a g l e  3 
E a g l e  4 
E a g l e  5 
E a g l e  6 
E a g l e  7 
E a g l e  8 
E a g l e  9 
Fox 1 
F o x  2 
Fox 3 
F o x  4 
Fox 5 
Fox 6 
Fox 7 
Fox 8 
Fox 9 
Fox 10 
Fo x  11 
F o x  1 2  
Fox 1 3  

1 8  
20  
1 8  
1 6  
1 8  
5 
1 8  
1 8  
8 
6 
1 8  
1 8  
9 
1 2  
1 8  
1 0  
6 
1 
1 8  
9 
9 
1 8  

2153 
1 0 8 7  
2154  
2155 
2156 
2157 
2158 
2159 
2160  
2 1 6 1  
1 6 5 9  
2162 
2163 
1 6 6 2  
1 6 6 3  
1 6 6 4  
1 6 6 5  
1 6 6 6  
2164 
2165 
2166 
2167  

No. U n i t s  

D a t e  o f  Record  

o c t  2 2 / 8 1  
Oct  2 2 / 7 9  
o c t  2 2 / 8 1  
o c t  2 2 / 8 1  
Oct  2 2 / 8 1  
o c t  2 2 / 8 1  
o c t  2 2 / 8 1  
o c t  2 2 / 8 1  
o c t  2 2 / 8 1  
Oct  2 2 / 8 1  
Sept  2 5 / 8 0  
Oct  2 2 / 8 1  
Oct  2 2 / 8 1  
SeDt 2 5 / 8 0  
Sebt  2 5 / 8 0  
Sep t  2 5 / 8 0  
Sep t  2 5 / 8 0  
Seot  2 5 / 8 0  
o c t  2 2 / 8 1  
Oct  2 2 / 8 1  
Oct  2 2 / 8 1  
o c t  2 2 / 8 1  
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EAGLEHEAD PROPERTY 

Eagle and Fox Claims 
Map bf: WI/6E.TlE . 

I F k . 2  . I 
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T A B L E  I/ 2 

E A G L E  1 GROUP CLAIMS 

C l a i m  Name No. U n i t s  R e c o r d  No. D a t e  o f  R e c o r d  Work - 

E a g l e  5 18 2 1 5 6  Oct 2 2 / 8 1  I . P . ,  S o i l  
E a g l e  6 5 2 1 5 7  o c t  2 2 / 8 1  g e o c h e m i s t r y  a n d  
Fox 3 18  2162  Oct 2 2 / 6 1  g e o l o g i c a l  m a p p i n g  
Fox 1 0  18  2 1 6 4  Oc t  2 2 / 8 1  c o m p l e t e d  o n  
Fox 11 9 2 1 6 5  O c t  2 2 / 8 1  ' E a g l e  5 ,  Fox 3 ,  
Fox 1 2  9 2166  Oct 22/81  Fox 10, Fox 11 
Fox 13 18 2 1 6 7  Oct 2 2 / 6 1  a n d  Fox 13 

95 m i n e r a l  c l a i m s  

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

C o p p e r  m i n e r a l i z a t i o n  was l o c a t e d  i n  g r a n i t i c  f l o a t  n e a r  

E a g l e h e a d  Lake  i n  1963, by Kennco E x p l o r a t i o n s  L t d .  From 

1 9 6 3 - 1 9 6 5  Kennco c o n d u c t e d  g e o c h e m i c a l ,  g e o p h y s i c a l  a n d  

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

s h o r t  d i amond  d r i l l  h o l e s .  The c l a i m s  w e r e  a l l o w e d  t o  l a p s e  

a n d  were r e s t a k e d  by S p a r t a n  E x p l o r a t i o n s  L i m i t e d  i n  1 9 7 0 .  

I m p e r i a l  O i l  o p t i o n e d  t h e  p r o p e r t y  i n  1 9 7 1 .  

From 1 9 7 1 - 1 9 7 6  I m p e r i a l  O i l  c o n t i n u e d  g e o l o g i c a l ,  

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

h o l e s  were c o m p l e t e d .  T h e  p r o p e r t y  s a t  i d l e  f r o m  1 9 7 7 - 1 9 7 8 .  

I n  1 9 7 9 ,  N u s p a r  R e s o u r c e s  L i m i t e d  ( r e o r g a n i z e d  f r o m  S p a r t a n  

E x p l o r a t i o n s  i n  1 9 7 8 ) ,  a s s u m e d  o p e r a t o r s h i p  o f  t h e  p r o p e r t y .  

Work r e s u m e d  o n  t h e  s h o w i n g  f r o m  1 9 7 9 - 1 9 8 1  u n d e r  t h e  

s u p e r v i s i o n  o f  P a m i c o n  D e v e l o p m e n t s  L t d .  o f  V a n c o u v e r ,  B.C.  

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

s u r v e y i n g .  T w e n t y - f i v e  a d d i t i o n a l  d r i l l  h o l e s  w e r e  c o m p l e t e d .  
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E s s o  Resources  Canada L i m i t e d  assumea c o n t r o l  o f  t h e  

p r o p e r t y  i n  1982 .  F i e l d  work  c o n c e n t r a t e d  on t h e  F a r  E a s t  

G r i d ,  i n  t h e  s o u t h e a s t e r n  p o r t i o n  o f  t h e  p r o p e r t y .  

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  C r y  Lake 1 0 4 1  map s h e e t  was 

c o m p i l e d  i n  G.S.C.  Open F i l e  R e p o r t  #610 by H .  G a b r i e l s e  i n  

1978 .  Subsequent  work,  m a i n l y  by G a b r i e l s e ,  has  f u r t h e r e d  t h e  

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

t h e  a r e a .  Map #l i s  a n  u p d a t e d  c o m p i l a t i o n  o f  t h e  Open F i l e  

#610 d a t a .  

The Eag lehead p r o p e r t y  l i e s  a l o n g  t h e  s o u t h e a s t  f l a n k  o f  a 

zoned, e a r l y  t o  l a t e  J u r a s s i c  b a t h o l i t h ,  c e n t e r i n g  o n  Eag lehead 

Lake. The u n i t  i s  e l o n g a t e ,  f r o m  n o r t h w e s t  t o  s o u t h e a s t  and i s  

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

The b a t h o l i t h  i s  bounded by t h e  K u t c h o  f a u l t  t o  t h e  

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

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

1.5 - 3.0 km. R i g h t  l a t e r a l  movement a l o n g  t h e  b r e a k  appears  

t o  be i n  o r d e r  o f  s e v e r a l  t e n s  o f  k i l o m e t e r s  - t h e  s o u t h w e s t e r n  

f l a n k  o f  t h e  b a t h o l i t h  i s  bounded by e l e m e n t s  o f  t h e  K i n g  

Salmon Assemblage, c o m p r i s i n g  Cache Creek r o c k s  o v e r l a i n  by 

Upper T r i a s s i c  Ku tcho  and  S t u h i n i  f o r m a t i o n  v o l c a n i c l a s t i c s ,  

t h e  Sinwa l i m e s t o n e  and s e d i m e n t s  o f  t h e  I n k l i n  f o r m a t i o n .  
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A h i g h  a n g l e  f a u l t  ( T h i b e r t  F a u l t ,  G a b r i e l s e  1 9 8 2 )  m a r k s  

t h e  c o n t a c t  between t h e  C a c h e  Creek a n d  I n k l i n  r o c k s .  T h e  

s t r u c t u r e  t r e n d s  n o r t h w e s t e r l y  o f  Dease Lake  a n d  i s  t h o u g h t  t o  

o r i g i n a t e  f rom t h e  K u t c h o  f a u l t ,  somewhere  n e a r  t h e  T u r n a g a i n  

R i v e r .  The sense o f  movement i s  r i g h t  l a t e r a l  w i t h  t h e  

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

M i n e r a l i z e d  z o n e s  w i t h i n  t h e  b a t h o l i t h  a r e  o f t e n  s h e a r e d  

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

b e t w e e n  080 a n d  l l O o .  T h e y  a r e  t y p i f i e d  b y  s t r o n g  l i n e a m e n t s  

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

s t r i k e - s l i p  movement a l o n g  t h e s e  b r e a k s .  These s t r u c t u r e s  may 

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

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

r e g i o n  between t h e  K u t c h o  a n d  T h i b e r t  f a u l t s .  West o f  

E a g l e h e a d  Lake  t h e  b a t h o l i t i c  r o c k s  a r e  medium t o  c o a r s e  

g r a i n e d  h o r n b l e n d e  d i o r i t e s ,  h o r n b l ' e n d e  q u a r t z  d i o r i t e s ,  

m o n z o n i t e s ,  and  g r a n o d i o r i t e s .  E a s t  o f  E a g l e h e a d  Lake  t h e  

i n t r u s i v e  i s  a medium t o  c o a r s e  g r a i n e d  g r a n o d i o r i t e  

c h a r a c t e r i z e d ' b y  c o a r s e  q u a r t z  eyes  a n d  a v a r i a b l e  

h o r n b l e n d e - b i o t i t e  c o n t e n t .  These r o c k s  i n t r u d e  Upper T r i a s s i c  

v o l c a n i c  r o c k s  ( K u t c h o  a n d  S t u h i n i  f o r m a t i o n s ) .  T h e  c o n t a c t  

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

v o l c a n i c  o c c u r s  f o r  100-200 met res ,  d e c r e a s i n g  i n w a r d s  a s  g r a i n  

s i z e  i n c r e a s e s .  

M i d - c r e t a c e o u s  a n d  y o u n g e r  e l e m e n t s  o f  t h e  C a s s i a r  

b a t h o l i t h  g e n e r a l l y  o c c u r  n o r t h e a s t  o f  t h e  K u t c h o  f a u l t .  
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G a b r i e l s e  h a s  r e p o r t e d  a m i d - C r e t a c e o u s  medium t o  c o a r s e  

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

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

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

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

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

1 . 5  D e t a i l s  o f  P r o g r a m  

F i e l d  work c o m p l e t e d  o n  t h e  E a g l e - 1  G r o u p  ( J u n e  22  - J u l y  

2 3 )  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 ,  g e o l o g i c a l  m a p p i n g  a n d  

g e o p h y s i c a l  s u r v e y i n g .  T a b l e  '83 i s  t h e  e x p l o r a t i o n  summary f o r  

t h i s  p r o g r a m .  

TABLE B 3 

E A G L E  1 GROUP - WORK SUMMARY 

(km) S o i l  ( N o . )  G e o l o g i c a l  I n d u c e d  P o l a r i z a t i o n  
L i n e c u t t i n g  G e o c h e m i s t r y  Mapp ing  (km2)  S u r v e y  (km) 

4 4 . 4  km 245 s o i l s  18 km2 3 4  km 
p i c k e t  l i n e  3 4  s i l t s  

G e o l o g i c a l  m a p p i n g  was  d o n e  a t  a 1:5000 s c a l e .  S o i l  

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

were t a k e n  a t  100 metre i n t e r v a l s .  S o i l s  a n d  s i l t s  were s e n t  

t o  M i n - E n  L a b s  i n  N o r t h  V a n c o u v e r ,  B . C .  f o r  a n a l y s i s .  T h e  
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I n d u c e d  P o l a r i z a t i o n  s u r v e y  was c o m p l e t e d  by  P h o e n i x  G e o p h y s i c s  

L i m i t e d  o f  V a n c o u v e r ,  B . C .  f o r  E s s o  R e s o u r c e s  C a n a d a  L i m i t e d .  

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

m e t h o d s  a r e  l i s t e d  i n  t h e  A p p e n d i x .  

2 . 0  FAR EAST G R I D  

2 . 1  G e o l o g y  a n d  M i n e r a l i z a t i o n  

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

G e o l o g y  o f  t h e  F a r  E a s t  G r i d  i s  shown o n  Maps # Z  a n d  3 .  

F i g u r e  # 3  i s  a l o c a t i o n  map f o r  t h e  g r i d ,  i l l u s t r a t i n g  l i n e s  

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

s u r v e y i n g .  

G e o l o g y  

T h e  F a r  E a s t  Zone i s  l o c a t e d  a l o n g  t h e  s o u t h e a s t e r n  e d g e  o f  

t h e  E a g l e h e a d  b a t h o l i t h ,  a p p r o x i m a t e l y  1 4  k i l o m e t r e s  s o u t h e a s t  

o f  E a g l e h e a d  L a k e .  T h e  g r i d  i s  s i t u a t e d  i n  a f l a t  g l a c i a l  

v a l l e y .  O u t c r o p  e x p o s u r e  i s  p o o r .  D i f f e r e n t i a t i o n  o f  

g e o l o g i c a l  u n i t s  was d o n e  b y  mapp ing  f r o s t  heaves  a n d  s c a t t e r e d  

o u t c r o p  i n  s t r e a m  b e d s .  Most o f  t h e  g r i d  i s  s t rewn w i t h  

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

d i r e c t i o n ,  l i e s  n o r t h e a s t  o f  t h e  U p p e r  T r i a s s i c  K u t c h o ,  S i n w a  

a n d  S t u h i n i  F o r m a t i o n s .  The  c o n t a c t  b e t w e e n  t h e s e  u n i t s  i s  n o t  

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

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

p h a s e  o f  t h e  b a t h o l i t h ;  map # 3 .  B r e c c i a t i o n  i n c r e a s e s  t o w a r d s  

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

i s  n o t  k n o w n .  The  c o n t a c t  s h o w n  o n  map # 3  i s  a p p r o x i m a t e  a s  

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

b a s i c  f l o w  o u t c r o p s .  

V o l c a n i c s  i d e n t i f i e d  w i t h i n  t h e  Far  E a s t  Z o n e  a r e  d a r k  

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

f l o w s .  M a p p i n g  by t h e  G.S.C. i n  1978 a n d  1982  p l a c e  t h e s e  

u n i t s  a s  e q u i v a l e n t  t o  K u t c h o  f o r m a t i o n  s t r a t a ,  f i g u r e  # 3 .  T h e  

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

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

t h a n  t h e  K u t c h o  s e q u e n c e .  

T h e  E a g l e h e a d  b a t h o l i t h  c o n s i s t s  o f  3 m a i n  d i f f e r e n t i a t e d  

p h a s e s :  1. (HGD) h o r n b l e n d e  g r a n o d i o i t e  b o r d e r  p h a s e ;  2 .  ( B G D )  

b i o t i t e  g r a n o d i o r i t e  i n t e r m e d i a t e  p h a s e ;  a n d  3 .  ( G P )  a 

g r a n o d i o r i t e  c o r e  p h a s e .  A s e p a r a t e  a l t e r a t i o n  z o n e  ( G P G Z )  

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

w i t h i n  t h e  c o r e  p h a s e .  C r o w d e d  f e l d s p a r  p o r p h y r y ,  h o r n b l e n d e  

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

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

f i e l d  a n d  a r e  b e s t  s e e n  i n  d r i l l  c o r e .  



H o r n b l e n d e  g r a n o d i o r i t e  occu r s  a l o n g  t h e  m a r g i n  o f  t h e  

E a g l e h e a d  p o r p h y r y .  I t  h a s  b e e n  t r a c e d  f r o m  t h e  F a r  East  Zone  

6 km n o r t h w e s t  t o  t h e  Camp Zone ,  f i g .  # 3 .  An e x t e n s i o n  o f  t h i s  

u n i t  t o  E a g l e h e a d  Lake  i s  c o n j e c t u r a l  a s  i t  h a s  been  i d e n t i f i e d  

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

d a r k  t o  a p p l e  g r e e n  a n d  f i n e  t o  medium g r a i n e d .  Component  

m i n e r a l s  a r e  h o r n b l e n d e  ( 5 - 2 0 % ) ,  q u a r t z  ( 2 0 % ) ,  p l a g i o c l a s e  

(40 -60%) ,  o r t h o c l a i s e  ( t r - 5 % ) ,  b i o t i t e  ( t r - 5 % ) ,  a n d  m a g n e t i t e  

( t r - 5 % ) .  H o r n b l e n d e  i s  e a s i l y  i d e n t i f i e d  b y  i t s  l a r g e r  S i z e  

a n d  d a r k  g r e e n  c o l o u r .  I n t e n s e l y  c h l o r i t i c  s e c t i o n s  may mask 

t h e  h o r n b l e n d e  c o n t e n t  m a k i n g  i t  a p p e a r  a b s e n t .  H o r n b l e n d e  

c o n t e n t  d e c r e a s e s  a n d  b i o t i t e  c o n t e n t  i n c r e a s e s  t o w a r d s  t h e  

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

b l o c k s  c o m p r i s e  1-10% o f  t h i s  u n i t .  I t  i s  o f t e n  d i f f i c u l t  t o  

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

h a s  a f i n e  g r a i n e d  t e x t u r e .  

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

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

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

a t t r i b u t e d  t o  c o p p e r  b e a r i n g  f r a c t u r e  zones  w i t h i n  t h e  b i o t i t e  

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

t h e  i n t r u s i v e - v o l c a n i c  c o n t a c t  z o n e .  

B i o t i t e  g r a n o d i o r i t e  o c c u r s  a s  a n a r r o w  200-600 m e t r e  b a n d ,  

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

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

a n d  by  s p e c i f i c  a l t e r a t i o n  c h a r a c t e r i s t i c s  p a r t i a l  t o  t h i s  
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zone. The g r a n o d i o r i t e  c o n s i s t s  o f  b i o t i t e  books  ( p l u s  m i n o r  

h o r n b l e n d e  - lo%), q u a r t z  ( 2 0 % : 5 %  o c c u r r i n g  as 2 - 4  rnm q u a r t z  

e y e s ) ,  p l a g i o c l a s e  (50 -60%)  and o r t h o c l a i s e  ( 1 0 % ) .  Hornb lende  

o c c u r s  o n l y  as t r a c e  p h e n o c r y s t s .  The u n i t  i s  i n v a r i a b l y  

medium g r a i n e d .  V o l c a n i c  f r a g m e n t s  were n o t  i d e n t i f i e d .  

Prominent  c o p p e r  zones o n  t h e  Eag lehead p r o p e r t y  a r e  

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

Groundmass a l t e r a t i o n  assemblages v a r y  f r o m  c h l o r i t e  

s e r i c i t e - e p i d o t e - c a r b o n a t e - q u a r t z  t o  s e r i c i t e  

c h l o r i t e - e p i d o t e - K - f e l d s p a r - c a r b o n a t e - q u a r t z  t o  

K - s p a r - s e r i c i t e - q u a r t z  b i o t i t e  and c a r b o n a t e .  K - f e l d s p a r ,  

e p i d o t e ,  c h l o r i t e  and h e m a t i t e  a l s o  o c c u r s  as  na r row ( 1 - 2 0  m m )  

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

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

i n t e n s i t y  c h l o r i t e  e p i d o t e - s e r i c i t e  zones.  B o u n d a r i e s  o f  

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

E a s t  Zone. 

The g r a n o d i o r i t e  p o r p h y r y  phase u n d e r l i e s  most o f  t h e  F a r  

E a s t  G r i d .  The u n i t  i s  c o a r s e  g r a i n e d ,  c o n t a i n i n g  t r a c e  1 - 4  cm 

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

q u a r t z - p l a g i o c l a i s e -  o r t h o c l a i s e  m a t r i x .  Component m i n e r a l s  O f  

t h e  g r a n o d i o r i t e  p o r p h y r y  a r e  b i o t i t e  (lo%), h o r n b l e n d e  ( t r ) ,  

q u a r t z  (20%-4 t o  8% as  c o a r s e  q u a r t z  e y e s ) ,  o r t h o c l a i s e  

(10 -20%)  and p l a g i o c l a i s e  (30-50%) .  T h i s  phase i s  e s s e n t i a l l y  

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

The g r a n o d i o r i t e  p o r p h y r y  g r a d a t i o n a l  zone shown on g e o l o g y  

maps # 2  and # 3  r e p r e s e n t s  t h e  a l t e r e d  e q u i v a l e n t  o f  t h e  
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g r a n o d i o r i t e  p o r p h y r y .  I t  i s  n o t  a s e p a r a t e  i n t r u s i v e  p h a s e .  

T h i s  z o n e  p a r a l l e l s  t h e  b i o t i t e  g r a n o d i o r i t e  f r o m  t h e  E a s t  Zone  

t o  t h e  F a r  E a s t  Zone .  H y d r o t h e r m a l  a l t e r a t i o n  was n o t e d  f o r  

a p p r o x i m a t e l y  200 m e t r e s  i n t o  t h e  c o a r s e r  g r a i n e d  p o r p h y r y ,  

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

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

e p i d o t e  q u a r t z - c a r b o n a t e  t o  s e r i c i t e - K s p a r - c a r b o n a t e  

a l t e r a t i o n .  T r a c e s  of  e p i d o t e ,  c h l o r i t e  a n d  K - f e l d s p a r  were 

n o t e d  a l o n g  n a r r o w  f r a c t u r e s .  F r a c t u r e  c o n t r o l l e d  a l t e r a t i o n  

i s  c o n s i d e r e d  weak ,  o c c u r r i n g  o n l y  a s  t r a c e  1-10 m m  s e l v a g e s .  

D i s t i n c t  f r a c t u r e  t r e n d s  were n o t  i d e n t i f i e d .  

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

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

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

a l t e r a t i o n  w h i c h  c h a r a c t e r i z e  t h e s e  u n i t s .  Phase  

d i f f e r e n t i a t i o n  i s  made b y  "eye" o n l y .  There i s  no  a p p a r e n t  

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

M i n e r a l i z a t i o n  

A l l  n o t e a b l e  c o p p e r  m i n e r a l i z a t i o n  i n  t h e  F a r  Eas t  Zone i s  

r e s t r i c t e d  t o  o u t c r o p s  i n  t h e  n o r t h - s o u t h  t r e n d i n g  s t r e a m  bed  

a l o n g  l i n e s  88+00mE t o  96+00mE. A n a r r o w  5-10 m e t r e  

m y l o n i t i z e d ,  s e r i c i t i z e d  s h e a r ,  t r e n d i n g  095O, was f o u n d  a t  

g r i d  l o c a t i o n s  94+00mE : 14+40mN. E s t i m a t e d  c o p p e r  g r a d e  

w i t h i n  t h i s  s e c t i o n  i s  .5-1.0%. C h a l c o p y r i t e ,  m a l a c h i t e  a n d  
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t r a c e s  o f  n e o d e s i t e  a n d  p y r i t e  o c c u r  t h r o u g h o u t  t h e  s h o w i n g .  

T h i s  m i n e r a l i z a t i o n  shows  n o  a s s o c i a t i o n  t o  q u a r t z  v e i n i n g  o r  

w i t h  a n y  r e g u l a r  f r a c t u r e  p a t t e r n .  The z o n e  a p p e a r s  t o  b e  a 

n a r r o w  s h e a r ,  w i t h i n  t h e  h o r n b l e n d e  g r a n o d i o r i t e  p h a s e ,  r i c h  i n  

Cu a n d  l o w  i n  Fe s u l p h i d e s .  

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

b i o t i t e  g r a n o d i o r i t e  p h a s e .  No z o n e s  o f  n o t e w o r t h y  c o p p e r  

m i n e r a l i z a t i o n  w e r e  d i s c o v e r e d .  Where p y r i t e  c o n t e n t  i n c r e a s e d  

f r o m  t r  - 3 % ,  t h e  g r a n o d i o r i t e  a p p e a r e d  w e a k l y  f o l i a t e d  w i t h  

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

a n o m a l y ,  a s  d e s c r i b e d  i n  s e c t i o n  2 . 3 ,  i s  c o i n c i d e n t  w i t h  t h e  

b i o t i t e  g r a n o d i o r i t e  p h a s e ,  f r o m  E a s t  Zone  t o  F a r  E a s t  Zone .  

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

S i l t  g e o c h e m i c a l  r e s u l t s  a r e  i n c l u d e d  o n  g e o l o g y  maps #2  

a n d  # 3 .  S o i l  g e o c h e m i s t r y  i s  l o c a t e d  o n  maps # 4  a n d  # 5 .  All 

s a m p l e s  were a n a l y z e d  a t  Chemex L a b o r a t o r i e s  i n  N o r t h  V a n c o u v e r  

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

b e i n g  a p p l i e d  a s  a s s e s s m e n t  f o r  t h e  E a g l e  1 G r o u p .  The  

r e m a i n i n g  s o i l  g e o c h e m i c a l  r e s u l t s  w e r e  o b t a i n e d  f r o m  a 1 9 8 1  

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

i l l u s t r a t e  t h e  c r u d e  a l i g n m e n t  o f  a n o m a l o u s  1981 a n d  1 9 8 2  s o i l s  

w i t h  t h e  b i o t i t e  g r a n o d i o r i t e  i n t r u s i v e  p h a s e .  

S t r e a m s  d r a i n i n g  t h e  b i o t i t e  g r a n o d i o r i t e  were a n o m a l o u s  i n  
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copper  and molybdenum; 210-2450 ppm Cu and 8 - 3 2  ppm Mo. The 

s t reams  d r a i n  a n  e x t e n s i v e l y  g l a c i a l  f i l l e d  v a l l e y .  O u t c r o p  

and f r o s t  heave o c c u r r e n c e s  a r e  l i m i t e d .  Sources  o f  t h e  

anomalous s i l t  geochem were n o t  d i s c o v e r e d .  

A few s p o t t y  s o i l s  gave anomalous Cu and Mo responses ;  

1 0 0  ppm Cu and 10 pprn Mo. Anomalous s o i l  r e s u l t s  a r e  

u n d e r l i n e d  o n  maps # 4  and # 5 .  The e r r a t i c  n a t u r e  o f  t h e  s o i l  

geochem i s  a t t r i b u t e d  t o  t h e  p o o r  s o i l  c o v e r  and e x t e n s i v e  

marshes w h i c h  a r e  c o i n c i d e n t  w i t h  a m a j o r  p o r t i o n  o f  t h e  

b i o t i t e  g r a n o d i o r i t e  i n t r u s i v e  phase.  P o s s i b l y  anomalous 

i n d u c e d  p o l a r i z a t i o n  anoma l ies  f o l l o w  t h i s  r o u g h  geochemica l  

t r e n d ,  s u g g e s t i n g  p o t e n t i a l  f o r  copper-molybdenum 

m i n e r a l i z a t i o n  a t  d e p t h .  

2.3 Summary and I n t e r p r e t a t i o n  o f  G e o p h y s i c a l  S u r v e y s  

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

Phoen ix  Geophys ics  has  c a r r i e d  o u t  a f r e q u e n c y  domain I P  

s u r v e y  on b e h a l f  o f  Esso M i n e r a l s  Canada o v e r  t h e  s o u t h - e a s t e r n  

p o r t i o n  o f  t h e  E a g l e  g r i d  ( F i g u r e  # 3 ) .  The p u r p o s e  o f  t h e  

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

h i g h  i n  c o p p e r  and molybdenum. 
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T h e  system u s e d  was  m a n u f a c t u r e d  b y  P h o e n i x  G e o p h y s i c s .  

T h e  m e a s u r e m e n t s  were made a t  t w o  f r e q u e n c i e s  - . 2 5  a n d  4 Hz. 

A d i p o l e - d i p o l e  a r r a y  was u s e d  w i t h  a minimum s e p a r a t i o n  ' x '  o f  

50 metres ( F i g u r e  2 ,  A p p e n d i x  8 ) .  M e a s u r e m e n t s  were made f o r  4 

m u l t i p l e s  o f  t h i s  s e p a r a t i o n  ( i . e .  n = 1 , 2 , 3 , 4 ) .  

R e s u l t s  

The  p s e u d o - s e c t i o n s  a n d  l i n e  by l i n e  a n a l y s i s  a r e  p r e s e n t e d  

i n  A p p e n d i x  B. T h e  i n t e r p r e t e d  a n o m a l o u s  t r e n d s  a r e  p l o t t e d  o n  

Map # 6  ( i n  map p o c k e t ) .  F o u r  a n o m a l o u s  z o n e s  were d e l i n e a t e d .  

Z o n e  A i s  l o c a t e d  o n  l i n e s  136+00E a n d  1 4 0 + 0 0 E  a t  a b o u t  

15N. T h i s  z o n e  i s  a p p r o x i m a t e l y  o n  s t r i k e  w i t h  a m i n e r a l i z e d  

a r e a  i n t e r s e c t e d  by d i a m o n d  d r i l l  h o l e  55 o n  l i n e  128+00E, 

where a s i x  metre i n t e r s e c t i o n  o f  s e m i - m a s s i v e  c o p p e r  s u l p h i d e  

m i n e r a l i z a t i o n  was  e n c o u n t e r e d .  

Zone  B e x t e n d s  f r o m  l i n e  92+00mE t o  98+00mE a n d  i s  c e n t r e d  

a t  a b o u t  14+00N.  F r e q u e n c y  e f f e c t s  a r e  i n  a r a n g e  o f  2 . 5  t o  3 

t imes  b a c k g r o u n d .  R e s i s t i v i t i e s  a r e  g e n e r a l l y  l o w e r  t h a n  

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

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

Zone  C e x t e n d s  f r o m  92+00mE t o  104+00mE a t  a b o u t  17+40N.  

I t  i s  o p e n  b o t h  t o  t h e  e a s t  a n d  t h e  west. West o f  92+00mE t h e  

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

W a l c o t t .  S t r o n g e s t  r e s p o n s e s  a r e  f o u n d  b e t w e e n  l i n e s  94+00mE 

a n d  96+00mE a n d  i n d i c a t e  a s h a l l o w  t o  i n t e r m e d i a t e  d e p t h  
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s o u r c e .  Here, f r e q u e n c y  e f f e c t  d a t a  i s  f a r  more  d i a g n o s t i c  

t h a n  t h e  r e s i s t i v i t y  d a t a .  

Zone 0 i s  c e n t r e d  a t  a b o u t  27+00N b e t w e e n  l i n e s  104+00mE 

a n d  98+00mE. F r e q u e n c y  e f f e c t s  a r e  up t o  2 t imes  b a c k g r o u n d  

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

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

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

a b o u t  1-3% o r  r o c k  a l t e r a t i o n .  However ,  t h e  a n o m a l y  b o r d e r s  o n  

an a n o m a l o u s  g e o c h e m i c a l  c o p p e r  a n d  molybdenum z o n e  a n d  i s  o p e n  

t o  t h e  e a s t .  I n  o t h e r  I P  z o n e s  o n  t h i s  p r o p e r t y ,  l o c a l i z e d  

s t r o n g  I P  a n o m a l i e s  w i t h i n  h a v e  b e e n  c a u s e d  by h i g h  s u l p h i d e  

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

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

C o n c l u s i o n s  

F o u r  a n o m a l o u s  I P  z o n e s  h a v e  b e e n  d e l i n e a t e d .  R e s p o n s e s  

a r e  g e n e r a l l y  weak. Z o n e s  A ,  B, a n d  C a p p e a r  t o  b e  e x t e n s i o n s  

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

Zone 0 i s  a new,  b u t  ve ry  weak a n o m a l o u s  z o n e .  I t  b o r d e r s  o n  

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

t o  t h e  e a s t .  

I n  t h e  a r e a  o f  a n  e x t e n s i v e  a n o m a l o u s  Cu a n d  Mo g e o c h e m i c a l  

f e a t u r e ,  l o c a t e d  b e t w e e n  l i n e s  84+00mE a n d  92+00mE a n d  n o r t h  o f  

22+00N, no I P  a n o m a l i e s  were d e t e c t e d .  The s o u r c e  o f  t h i s  

g e o c h e m i c a l  a n o m a l y  i s  n o t  known.  
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P r e v i o u s  w o r k  h a s  i n d i c a t e d  t h a t  c o p p e r  s u l p h i d e s  have 

g e n e r a l l y  been l o c a t e d  i n  a r e a s  o f  l o c a l i z e d  s t r o n g  I P  

a n o m a l i e s .  The f o l l o w i n g  a r e a s  a r e  recommended f o r  f o l l o w - u p  

as t h e y  a r e  a n o m a l i e s  w i t h i n  anomalous backg rounds :  

1. Zone A a l o n g  l i n e  140+00E between 1300N and 1400N. 

2. Zone C on l i n e  94+00E between 1650N and 1750N. 

3. Zone B o n  l i n e  94E between 1400N and 1500N. 

4. Zone D on l i n e  100+00E between 2750N and 2850N. 
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STATEMENT O F  QUALIFICATION 

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 1977)  and have been employea as  an 

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 .  

CAL C.  E V E R E T T  
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STATEMENT OF QUALIFICATION 

I a m  a graduate  of McGill Univers i ty ,  w i t h  a Bachelor of 

Engineer ing Degree i n  Mining Engineering and Applied Geophysics 

and a Master of Science Degree i n  Applied Geophysics. 

employed as an exp lo ra t ion  geophys ic i s t  w i th  Esso Minerals  Canada 

for t h e  l a s t  e i g h t  years .  

I have been 

Zbi PPWA. i e w  B. oborzynski.  
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SUMMARY OF C O S T S  

COST E S T I M A T E  - EAGLE 1 GROUP 

TYPE OF WORK M A N  D A Y S  COST/MAN D A Y  - COST T O T A L  

Geology 11 
11 

Geoc h e m i s t  r y  1 
1 2  
1 3  

L i n e c u t t i n g  1 
3 
9 
9 

75.00 75 .00  
55.00 660.00 
65.00 845 .00  

1580 .00  

150 .00  150 .00  
75.00 225.00 
65.00 585.00 
55.00 495.00 

1 4 5 5 . 0 0  

C o n t r a c t e d  L i n e c u t t i n g  
39 .2  l i n e  k i l o m e t r e s  @ 200.00 p e r  km 

7 8 4 0 . 0 0  

Geophys ics  ( I . P .  S u r v e y )  
3 4  l i n e  k i l o m e t r e s  @ 760.00 p e r  km. 

25840.00 

C o n t r a c t e d  L i n e c u t t i n g  
39.2 l i n e  k i l o m e t r e s  @ 200 .00  p e r  km. 

7840.00 

M o b i l i z a t i o n - D e m o b i l i z a t i o n  C o s t s  
I n d u c e d  P o l a r i z a t i o n  Crew 628.00 
L i n e c u t t e r s  419.00 
Esso  Resources  F i e l d  P e r s o n n e l  838.00 

R e p o r t  P r e p a r a t i o n  
W r i t i n g  5 days  @ 150.00/day 
D r a f t i n g  2 days  @ 150.00/day 
Map R e p r o d u c t i o n  

1 8 8 5 . 0 0  

750.00 
300 .00  
200.00 

1 2 5 0 . 0 0  
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Geochemica l  A n a l y t i c a l  C o s t s  

Sample Type Number 

245 s o i l s  (Avg.  $3.33 u n i t )  
34 s i l t  (Avg.  $3.33 u n i t )  

Geochemical  F r e i g h t  Charge 

Room and Accommodat ion:  June 2 0 - J u l y  27 /1982 

Cook: 28 man days  a $95.00/day 

273 man d a y s  @ 30.00/day 

816.00 
113.00 
929.00 

419.00 

8190.00 

2660.00 

T r a n s p o r t a t i o n  and A i r  Suppor t  
H e l i c o p t e r  (2068  J e t r a n g e r )  

F i x e d  Wing Suppor t  
- 36.2 h o u r s  @I 375.00 h o u r  13575 . O O  

- 6 O t t e r  t r i p s  @ $ 7 3 5 . 0 0 / t r i p  4410.00 
17985.00 

F u e l  C o s t s  - H e l i c o p t e r  
- 36.2 h o u r s  x 22 g a l s / h r  x $3.30 g a l  2628.00 

M a t e r i a l s  and S u p p l i e s  400.00 

T O T A L  $75,536.00 
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EAGLE 1 GROUP - COST DISTRIBUTION 

G e o l o g y  

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 e s  

H e l i c o p t e r  S u p p o r t  

F i x e d  Wing  S u p p o r t  

Mob-Demo b 

F r e i g h t  C h a r g e  

Room a n d  B o a r d  

Cook 

S u p p l i e s  

F u e l  

TOTAL 

WORK APPLIED 

- 

$ 2470 .00  

1580 .00  

2 5 8 4 0 . 0 0  

9295.00  

9 2 9 . 0 0  

1 3 5 7 5 . 0 0  

4410 .00  

1 8 8 5 . 0 0  

4 1 9 . 0 0  

8 1 9 0 . 0 0  

2 6 6 0 . 0 0  

4 0 0 . 0 0  

2 6 2 8 . 0 0  

$ 7 5 , 5 3 6 . 0 0  

$ 7 4 , 9 0 0 . 0 0  
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L I S T  OF PERSONNEL 

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 )  
110  - 269 West 4 t h  S t .  
Vancouver ,  B.C.  

R o b e r t  Baerg  ( 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 Coast  M e r i d i a n  Road 
P o r t  C o q u i t l a m ,  B .C .  V3B 3P6 

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  
Saskatoon,  Saskatchewan S7L 5w7 

Henry Marsden ( F i e l d  A s s i s t a n t )  
4403 West 1 2 t h  Avenue 
Vancouver ,  B .C .  V6R 2G2 

Ka thy  J e w i t t  (Cook)  
G e n e r a l  D e l i v e r y  
W h i s t l e r ,  B.C. 

CONTRACTORS 

Ashwor th  E x p l o r a t i o n s  L i m i t e d  - C l i v e  Ashwor th ;  Gran t  Shorn  
1454 M a r i n e  D r i v e  
West Vancouver ,  B.C. V7V 1H9 

Phoen ix  Geophys ics  L i m i t e d  - G len  M u l l e n ;  P a t  M u l l e n ;  P e t e r  
K rebs  
214  - 744 West H a s t i n g s  S t .  
Vancouver ,  B.C. V6C 1A6 

H i g h l a n d  H e l i c o p t e r s  - P i l o t  - H a l  T e t z  
4240 Agar D r i v e  
Vancouver A i r p o r t  South,  
Richmond, B.C.  V7B 1A3 

B.C. Yukon A i r  S e r v i c e  ( F i x e d  Wing S u p p o r t )  
Box 68 
Watson Lake, Yukon Y O A  1 C O  



APPENDIX A 

G E O C H E M I C A L  SAMPLING T E C H N I Q U E S  

S o i l  s a m p l e s  were t a k e n  a t  t h e  B - h o r i z o n  w i t h  h a n a  t o o l s .  

S o i l s  a n d  s i l t s  were s t o r e d  i n  brown g u s s e t  b a g s ,  d r i e d  a n d  

s h i p p e d  t o  Chemex L a b o r a t o r i e s  i n  N o r t h  V a n c o u v e r  f o r  g e o c h e m i c a l  

a n a l y s i s .  E a c h  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 .  M e a s u r e m e n t  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  d o n e  

by  a t o m i c  a b s o r p t i o n  a n a l y s i s .  S a m p l e s  w e r e  a n a l y z e d  f o r  c o p p e r  

a n d  molybdenum. 

P u l p s  f o r  s o i l s  a n d  s i l t 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  

C a n a d a  o f f i c e  i n  V a n c o u v e r ,  B . C .  



APPENDIX B 

G e o p h y s i c a l  M e t h o d s  a n d  I n t e r p r e t a t i o n  o f  R e s u l t s  

P u r p o s e  

A f r e q u e n c y  d o m a i n  I P  s u r v e y  h a s  b e e n  c a r r i e d  o u t  o n  t h e  
E a g l e  E a s t  g r i d  ( F i g u r e  1)  t o  d e l i n e a t e  t h e  s o u r c e ( s )  o f  
g e o c h e m i c a l  c o p p e r  a n d  molybdenum a n o m a l i e s .  

E q u i p m e n t  a n d  Survey  P r o c e d u r e  

The s u r v e y  was  c a r r i e d  o u t  by a c o n t r a c t  crew p r o v i d e d  b y  
P h o e n i x  G e o p h y s i c s  L i m i t e d .  T h e  e q u i p m e n t  c o n s i s t i n g  o f  a 
f r e q u e n c y  d o m a i n  I P  r e c e i v e r ,  t r a n s m i t t e r  a n d  m o t o r  g e n e r a t o r ,  
was a l s o  m a n u f a c t u r e d  by P h o e n i x  G e o p h y s i c s .  

g e n e r a t o r  ( M G - 1 A ) .  C u r r e n t  was i n t r o d u c e d  i n t o  t h e  g r o u n d  b y  
means  o f  t w o  s t e e l  e l e c t r o d e s  i d e n t i f i e d  a s  C 1  a n d  C2.  he 
o p e r a t i n g  f r e q u e n c i e s  u s e d  w e r e  0.25 a n 0  4 h z .  

T h e  t r a n s m i t t e r  ( I P T  I) was p o w e r e d  by a 1 KVA; 4 0 0  h z  m o t o r  

T h e  r e c e i v e r  ( I P V - 1 )  i s  a n  ex t r eme ly  s t a b l e  a n d  s e n s i t i v e  
p o t e n t i o m e t e r ,  t u n e d  t o  t h e  p r e s e l e c t e d  t r a n s m i t t e r  f r e q u e n c i e s  
a n d  m e a s u r e s  t h e  v o l t a g e s  a c r o s s  p o t e n t i a l  e l e c t r o d e s  Pi a n d  
p2 .  

T h e  e l e c t r o d e  l a y o u t  u s e d  was  t h e  " d i p o l e - d i p o l e "  a r r a y .  T h e  
s e p a r a t i o n  ' x '  was 50 m ;  m e a s u r e m e n t s  were t a k e n  f o r  4 m u l t i p l e s  
o f  ' X I ,  n = l ,  2 ,  3 & 4 .  

T h e  q u a n t i t i e s  m e a s u r e d  c o n s i s t e d  o f  t h e  c u r r e n t  ( I )  f l o w i n g  
t h r o u g h  e l e c t r o d e s  C 1  a n d  C2 a n d  t h e  r e s u l t i n g  v o l t a g e s  ( V )  
s e t  up i n  t h e  g r o u n d  a n d  a p p e a r i n g  a c r o s s  e l e c t r o d e s  P i  a n d  
P2. These were t h e n  u s e d  t o  c a l c u l a t e  t h e  f o l l o w i n g  p a r a m e t e r s .  

1. A p p a r e n t  R e s i s t i v i t y  ( p a )  - 
c a l c u l a t e d  o n l y  f o r  t h e  l o w  
f r e q u e n c y  m e a s u r e m e n t  a n d  
d e f i n e d  a s :  

a = Kyohm-m 
I 

w h e r e  K i s  a c o n s t a n t  whose  v a l u e  i s  d e t e r m i n e d  by t h e  
t y p e  o f  a r r a y  a n d  i t s  s e p a r a t i o n .  



2.  P e r c e n t  F requency  e f f e c t  ( F E )  - a measure  o f  t h e  
amount o f  p o l a r i z a b l e  m a t e r i a l  p r e s e n t  and o b t a i n e d  b y  
c a l c u l a t i n g  t h e  p e r c e n t a g e  d i f f e r e n c e  i n  r e s i s t i v i t i e s  
a t  t h e  two f r e q u e n c i e s ,  0 .25  and 4 . 0  H z :  

%FE = ( p a . 2 5  = p a 4 )  x 1 0 0  
Pa 4 

3 .  Metal  F a c t o r  (MF) - d e s i g n e d  t o  min imize  v a r i a t i o n  o f  
I P  e f f e c t  w i t h  r e s i s t i v i t y  o f  t h e  h o s t  r o c k  and 
d e f i n e d  a s  

MF = F.E. X 1000 
p a 4  

These  p a r a m e t e r s  a r e  p l o t t e d  on s e p a r a t e  pseudo s e c t i o n s  i n  
Appendix C .  

R e s u l t s  

The  c o n t o u r e d  " p s e u d o - s e c t i o n s "  a r e  g i v e n  a t  t h e  end o f  
t h i s  s e c t i o n .  The anomaly map i s  found i n  t h e  Map P o c k e t .  A 
l i n e  b y  l i n e  d i s c u s s i o n  o f  t h e  d a t a  f o l l o w s :  

L i n e  120+00E - 50 m d i p o l e s  

T h e  weak anomalous  zone  between 800N and 850m a p p e a r s  t o  
r e f l e c t  a d e e p  p o l a r i z a b l e  s o u r c e  a s  i t  i s  d e t e c t e d  o n l y  b y  n = 
4 .  t h e  zone  l o c a t e d  between 950N and lOOON i s  c a u s e d  b y  a n e a r  
s u r f a c e  weakly p o l a r i z a b l e  s o u r c e .  

L i n e  128+00E - 50 m d i p o l e s  

T h e  r e g i o n  s o u t h  o f  1550N i s  c h a r a c t e r i z e d  b y  h i g h  
f r e q u e n c y  e f f e c t s  w i t h i n  w h i c h  t h e r e  a r e  two anomalous  z o n e s .  

The  f i r s t  i s  l o c a t e d  between 950N and 1150N and t h e  o t h e r  
i s  between 1300N and 1350N. The l a t t e r  f e a t u r e  a p p e a r s  t o  b e  
t h e  d e e p e r  o f  t h e  two b e c a u s e  i t  h a s  b e e n  d e t e c t e d  o n l y  a t  t h e  
n = 4 s e p a r a t i o n .  



L i n e  136+00E - 5 0  m o i p o l e s  

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

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

L i n e  140+00E - 5 0  m d i p o l e s  

1250N a n d  1450N. R e s i s t i v i t i e s  a r e  c o m p a r a t i v e l y  l o w  i n  t h e  
300-600 -m r a n g e .  An a n o m a l o u s  f e a t u r e  i s  i n t e r p r e t e d  
b e t w e e n  1300N a n d  1450N, a t  n = 2 ,  3 a n d  4 i n d i c a t i n g  t h a t  t h e  
s o u r c e  i s  a t  s h a l l o w  d e p t h .  

A z o n e  o f  p r o n o u n c e d  f r e q u e n c y  e f f e c t s  i s  l o c a t e d  b e t w e e n  

L i n e  159+00E = 5 0  rn d i p o l e s  

a n d  3800N w h e r e  a n  e x t e n s i v e  g e o c h e m i c a l  c o p p e r  a n d  molybdenum 
a n o m a l y  was o u t l i n e d .  

On t h i s  l i n e  r e s i s t i v i t i e s  a r e  g e n e r a l l y  h i g h  ( + 1 5 0 0  - m )  

T h i s  l i n e  and  t h e  n e x t  4 c o v e r  t h e  a r e a  b o u n d e d  b y  2000N 

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

L i n e  167+00E - 5 0  m d i p o l e s  

No a n o m a l i e s .  

L i n e  175+00E - 50 m d i p o l e s  

No a n o m a l i e s .  

L i n e  183+00E - 50 m d i p o l e s  

No a n o m a l i e s .  

L i n e  192+00E (Al so  L i n e  - 88+00mE) - 5 0  m d i p o l e s  

NO a n o m a l i e s .  



L i n e  90+00mE - 50 m d i p o l e s  

A t  about  1800N t h e r e  i s  a s i g n i f i c a n t  change i n  r e s i s t i v i t y  
i n d i c a t i n g  a p o s s i b l e  e l e c t r i c a l  c o n t a c t  be tween t w o  d i f f e r e n t  
r o c k  t y p e s .  To t h e  s o u t h  r e s i s t i v i t i e s  a r e  s i g n i f i c a n t l y  l o w e r  
and f r e q u e n c y  e f f e c t s  a r e  2 t o  4 t i m e s  h i g h e r .  

A weak anomalous zone i s  i n t e r p r e t e d  be tween 1500N and 
1600N. The s o u r c e  o f  t h e  anomaly i s  deep s e a t e d  because i t  has  
been d e t e c t e d  o n l y  a t  t h e  n = 4 sp read .  

A s h a l l o w ,  s t r o n g e r  anomaly i s  i n d i c a t e d  be tween 1650N and 
1750N. 

L i n e  92+00mE - 50 m d i p o l e s  

The e l e c t r i c a l  c o n t a c t  o c c u r s  a t  abou t  1950N. 

The anomalous zone between 1450N and 1550N appears  

The a r e a  be tween 1600N and 1950N has  anoma lous l y  h i g h  
f r e q u e n c y  e f f e c t s  w i t h i n  w h i c h  t w o  d i s t i n c t i v e  zones o c c u r .  
The f i r s t  i s  l o c a t e d  between 1600N and 1700N. T h i s  f e a t u r e  
p r o b a b l y  o u t c r o p s  and i s  c h a r a c t e r i z e d  by r e d u c e d  r e s i s t i v i t y  
and s t r o n g  f r e q u e n c y  e f f e c t s .  

F u r t h e r  n o r t h  be tween 1800N and 1900N, f r e q u e n c y  e f f e c t s  
a r e  up t o  4 t i m e s  background.  The s t r o n g e s t  r e s p o n s e s  a r e  
o b t a i n e d  a t  n = 2, 3 and 4 i n d i c a t e d  t h e  s o u r c e  i s  l o c a t e d  w e l l  
be low s u r f a c e .  

s h a l l o w e r  t h a n  o n  t h e  p r e v i o u s  l i n e .  

L i n e  94+00mE - 50 m d i p o l e s  

The d i s t i n c t i v e  change i n  r e s i s t i v i t y  o c c u r s  a t  abou t  
1950N. To t h e  s o u t h ,  f r e q u e n c y  e f f e c t s  a r e  3 t o  4 t i m e s  
backg round  e x c e p t  i n  t h e  a r e a  bounded by 1500N and 1650N f o r  n 
= 1 and 2. Here  f r e q u e n c y  e f f e c t s  a r e  n e a r  backg round  
o u t l i n i n g  a p e n d a n t - l i k e  zone o f  n e u t r a l  m a t e r i a l .  

S o u t h  o f  1500N, a s h a l l o w  t o  o u t c r o p p i n g  anomalous zone i s  
i n d i c a t e d .  



L i n e  94+00mE - 50 m d i p o l e s  

A d e f i n i t e  anomaly i s  i n t e r p r e t e d  be tween 1650N and 1750N. 
T h i s  f e a t u r e  i s  c h a r a c t e r i z e d  b y  h i g h  f r e q u e n c y  e f f e c t s  a l o n g  
w i t h  low r e s i s t i v i t i e s  ( 2 0 0  - m ) .  The  s t r o n g e s t  r e s p o n s e s  
o c c u r  a t  n = 2 and 3 i n d i c a t i n g  t h e  s o u r c e  i s  a t  a d e p t h  o f  
a b o u t  50  m .  

I n  t h e  h i g h  r e s i s t i v i t y  u n i t ,  between 2600N and 2700N t h e  
h i g h e r  t h a n  background f r e q u e n c y  e f f e c t s  i n  p a r t  c o r r e l a t e  w i t h  
a d r o p  i n  r e s i s t i v i t y .  T h i s  r e s p o n s e  i s  n o t  i n  i t s e l f  
anomalous  b u t  may i n d i c a t e  a p o l a r i z a b l e  h o r i z o n  f u r t h e r  e a s t  
a l o n g  s t r i k e .  

L i n e  96+00mE - 50 m d i p o l e s  

The  e l e c t r i c a l  c o n t a c t  i s  i n t e r p r e t e d  a t  a b o u t  2000N. 
Frequency  e f f e c t s  a r e  s t r o n g e s t  s o u t h  o f  t h i s  c o n t a c t .  As 
w e l l ,  above  background  v a l u e s  now e x t e n d  w e l l  i n t o  t h e  h i g h  
r e s i s t i v i t y  r o c k  u n i t .  

The  s o u r c e  o f  t h e  anomaly s o u t h  o f  1450N i s  s h a l l o w  t o  
o u t c r o p p i n g .  T h e  q u a l i t y  o f  r e s p o n s e  s u g g e s t s  a c o m p a r a t i v e l y  
weak p o l a r i z a b l e  s o u r c e .  

The r e s p o n s e  between 1700N and 1800N shows a c o i n c i d e n t  
zone  o f  low r e s i s t i v i t y  and h i g h  f r e q u e n c y  e f f e c t s .  A l though  
f r e q u e n c y  e f f e c t  v a l u e s  i n d i c a t e  a s h a l l o w  s o u r c e ,  t h e  f o c u s  o f  
t h i s  anomaly i s  d u e  t o  a d e e p e r  s o u r c e  d e f i n e d  a t  n = 2 a n d  3. 

T h e  weakly anomalous  f e a t u r e  be tween 2600N and 2700N, 
men t ioned  on t h e  p r e v i o u s  l i n e ,  i s  n o t  e v i d e n t  i n  t h e  f r e q u e n c y  
e f f e c t  d a t a  b u t  t h e r e  d o e s  a p p e a r  t o  be  a s i g n i f i c a n t  c h a n g e  i n  
r e s i s t i v i t y  n o r t h  o f  2600N. 

L i n e  98+00rnE - 50 m d i p o l e s  

The e l e c t r i c a l  c o n t a c t  o c c u r s  a t  a b o u t  1950N. F requency  
e f f e c t s ,  t h o u g h  v a r i a b l e ,  a r e  g e n e r a l l y  twice background  a l o n g  
t h e  whole l e n g t h  o f  t h e  l i n e .  T h e  r e s p o n s e  s o u t h  o f  t h e  
c o n t a c t  i s  weaker  compared t o  p r e v i o u s  l i n e s .  As w e l l ,  t h e  
p e n d a n t - l i k e  n e u t r a l  zone  i s  more e x t e n s i v e .  

anomalous  f r e q u e n c y  e f f e c t s .  
The p o s s i b l e  anomaly s o u t h  1450N i s  c h a r a c t e r i z e d  o n l y  b y  



T h e  zone bounded b y  1650N and 3900N i s  c h a r a c t e r i z e d  by low 
r e s i s t i v i t i e s  a n d  anomalous  f r e q u e n c y  e f f e c t s  a t  n = 3 & 4 .  
Based s o l e l y  on r e s i s t i v i t y  d a t a ,  t h e  m o s t  p ronounced  r e s p o n s e  
i s  between 1650N a n d  1750N. 

T h e  anomalous  zone  between 2600N and 2850N i s  d u e  t o  a n e a r  
s u r f a c e  s o u r c e .  R e s i s t i v i t i e s  t h o u g h  h i g h  ( +  1500  - m )  a r e  
c o n s i d e r a b l y  l e s s  t h a n  a d j a c e n t  v a l u e s ,  w h i l e  f r e q u e n c y  e f f e c t s  
a r e  up t o  3 t imes  background .  

L i n e  100+00mE - 50 m d i p o l e s  

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

1550N. T h e  r e s p o n s e  i s  weak. 

The  e l e c t r i c a l  c o n t a c t  o c c u r s  a t  1900N. Frequency  e f f e c t s  

A d e e p  ( n  = 4 )  p o l a r i z a b l e  zone  o c c u r s  be tween 1450N and 

A r a t h e r  weak, n e a r  s u r f a c e  zone  o c c u r s  between 1750N and 
1900N. 

T h e  s t r o n g e s t  r e s p o n s e  a l o n g  t h i s  l i n e  o c c u r s  between 2650N 
and 2850N. Frequency  e f f e c t s  a r e  u p  t o  4 t imes  background .  
R e s i s t i v i t i e s  a r e  c o m p a r a t i v e l y  l o w e r  be tween 2750N and 2850N 
a t  n = 3 and 4 i n d i c a t i n g  a b u r i e d  s o u r c e .  

L i n e  102+00mE - 50 m d i p o l e s  

T h e  e l e c t r i c a l  c o n t a c t  i s  l o c a t e d  a t  a b o u t  1950N. 

A v e r y  weak, n e a r  s u r f a c e  anomalous  zone  i s  l o c a t e d  be tween  
1750N and 1900N. 

Nor th  o f  2650N, f r e q u e n c y  e f f e c t s  a r e  u p  t o  2 t imes 
background .  R e s i s t i v i t i e s  a r e  c o m p a r a t i v e l y  h i g h  e x c e p t  
be tween 2850N and 2900N a t  n = 3 and 4 .  The  s o u r c e  o f  t h i s  
o v e r a l l  anomalous  r e s p o n s e  i s  s h a l l o w .  

L i n e  104+00mE - 50 m d i p o l e s  

l o w e r  r e s i s t i v i t y .  Frequency  e f f e c t s  a r e  m a r g i n a l l y  above  
background.  The  s o u r c e  i s  s h a l l o w .  

F u r t h e r  n o r t h ,  t h e  weak anomalous  zone  between 2700N and 
2800N i s  i n  an  a r e a  o f  c o m p a r a t i v e l y  h i g h  r e s i s t i v i t e s  ( +  
1 5 0 0  - m ) .  F r e q u e n c y  e f f e c t s  a r e  u p  t o  tw ice  background .  The  
s o u r c e  o f  t h i s  anomaly i s  a l s o  s h a l l o w .  

T h e  zone between 1700N and 2000N i s  i n  an  a r e a  o f  s l i g h t l y  
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