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SUMMARY 

S t .  J o e  Canada  I n c .  o p t i o n e d  t h e  New Moon 

p r o s p e c t  f r o m  G r e a t  W e s t e r n  P e t r o l e u m  C o r p o r a t i o n  i n  

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

p o t e n t i a l .  

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

s u l p h i d e s  a s s a y i n g  up  t o  1 2 %  c o p p e r  a n d  a  s m a l l  l e a d /  

z i n c  d e p o s i t  [ g r a d i n g  i n  e x c e s s  o f  7% c o m b i n e d ]  w e r e  

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

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

d o c u m e n t e d  o n  t h e  p r o p e r t y .  

The  p r o p e r t y  was  mapped  i n  r e c o n n a i s s a n c e  

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

a n d  EM s u r v e y  f l o w n  w i t h  t h e  Q u e s t o r  Mark VI I n p u t  

S y s t e m .  

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

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

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

e n v i r o n m e n t  was  e s t a b l i s h e d  a s  p e r m i s s i v e  o f  t h e  f o r m a -  

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

was  t r a c e d  t o  a  s o u r c e  b e n e a t h  Main G l a c i e r .  
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INTRODUCTION 

1. L o c a t i o n ,  Access a n d  T o ~ o s r a p h y  

The New Moon p r o s p e c t ,  t o t a l l i n g  3 7 5  c o n t i g u o u s  

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

Range  m o u n t a i n s  a p p r o x i m a t e l y  o n e  h u n d r e d  k i l o m e t e r s  s o u t h -  

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

o f  H o u s t o n .  C o o r d i n a t e s  o f  t h e  c e n t r e  o f  t h e  c l a i m  b l o c k  

a r e  53' 5 7 '  N and  127 '  4 5 '  E  [NTS 9 3 ~ / 1 3 ~ & W ] .  

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

A 7 4  k i l o m e t e r  a l l - w e a t h e r  g r a v e l  r o a d  c o n n e c t s  H o u s t o n  

w i t h  t h e  n o r t h e a s t e r n  e n d  o f  M o r i c e  L a k e .  S u p p l i e s  c a n  

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

a  d i s t a n c e  o f  2 7  km. 

The p r o p e r t y  r a n g e s  f r o m  775 m [ a t  M o r i c e  ~ a k e ]  

t o  2 , 2 0 0  m .  a . s . 1 .  Most  o f  t h e  p r o p e r t y  i s  a b o v e  t r e e  

l i n e ,  w h i c h  o c c u r s  a t  r o u g h l y  1 , 4 0 0  m .  Above t h i s  e l e v a -  

t i o n ,  v e g e t a t i o n  i s  s p a r s e  c c n s i s t i n g  o f  a l p i n e  g r a s s e s ,  

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

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

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

e r e d .  W i l d l i f e  i s  r e s t r i c t e d  t o  m a r m o t s ,  o c c a s i o n a l  moun- 

t a i n  g o a t s  a n d  b e a r s .  

A l o c a t i o n  map i s  i n c l u d e d  a s  F i g u r e  1. 

2 .  P r o p e r t y  

The p r a p e r t y  i s  p r e s e n t l y  owned b y  S t ,  J o e  C a n a d a  

I n c .  u n d e r  a n  o p t i o n  a g r e e m e n t  w i t h  G r e a t  W e s t e r n  P e t r o l e u m  

C o r p o r a t i o n .  R e l e v a n t  d a t a  c o n c e r n i n g  t h e  c l a i m s  i s  t d b u -  

l a t e d  b e l o w :  



C l a i m  Name 

M i s t y  Day 

C o p p e r  C l i f f  

New Moon 

F u l l  Moon 

L u n a r  1 

L u n a r  2  

L u n a r  3  

L u n a r  4  

L u n a r  5  

L u n a r  6  

L u n a r  7 

L u n a r  8  

L u n e r  9  

L u n a r  1 0  

L u n a r  11 

L u n a r  1 2  

L u n a r  1 3  

L u n a r  1 4  

L u n a r  1 5  

L u n a r  1 6  

L u n a r  1 7  

L u n a r  18 
2 2  c l a i m s  

Number - 
8 3 2  

8 3 3  

8 3 4  

4 1 6 3  

4 7 1 8  

4  719  

4 7 2 0  

4 7 6 4  

4 7 6 5  

4 8 3 6  

4 8 3 7  

4 8 3 8  

4839  

4 8 4 0  

4 8 4 1  

4 8 4 2  

4 8 4 3  

4 8 4 4  

4 8 4 5  

4 8 5 2  

4 8 5 3  

4 8 5 4  

U n i t s  - 

1 5  

1 2  - 
3 7 5  u n i t s  

D a t e  of  R e c o r d  

O c t o b e r ,  1 9 7 7  

O c t o b e r ,  1 9 7 7  

O c t o b e r ,  1 9 7 7  

A u g u s t ,  1 9 8 1  

A u 5 u s t ,  1 9 8 2  

A u g u s t ,  1 9 8 2  

A u g u s t ,  1 9 8 2  

S e p t .  1 9  8  2  

S e p t .  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

O c t o b e r ,  1 9 8 2  

G e o l o g i c  m a p p i n g  was  c o n f i n e d  t o  t h e  M i s t y  Day,  

C o p p e r  C l i f f ,  N e w  Moon, F u l l  Moon a n d  L u n a r  1 - 5  c l a i m s .  

H e l i c o p t e r - b o r n e  M a g n e t i c  a n d  EM s u r v e y s  c o v e r  a l l  c l a i m s .  

3 .  H i s t o r v  

The e a r l i e s t  known work  i n  t h e  a r e a  was  d o n e  i h  

1 9 6 7  by  P h e l p s  Dodge C o r p o r a t i o n .  The  P C  1 - 36 c l a i m s  

were s t a k e d  and  9  h ~ n d  t r e n c h e s  t o t a l l i n g  6 9 2  f e e t  w e r e  



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

No a s s e s s m e n t  was  f i l e d  a n d  t h e  c l a i m s  l a p s e d  i n  1 9 6 8 .  

S i l v e r  S t a n d a r d  M i n e s  h a d  C h a r l e s  K o w a l l  

p r o s p e c t  t h e  a r e a  s o u t h e a s t  o f  t h e  PC c l a i m s  i n  1 9 6 9 .  

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

e r i t e ,  g a l e n a ,  m a g n e t i t e  a n d  p y r i t e  were r e p o r t e d .  

C l a i m s  w e r e  a c q u i r e d  b u t  a l l o l ~ e d  t o  l a p s e  w i t h o u t  

f u r t h e r  e v a l u a t i o n .  

A g g r e s s i v e  M i n i n g  L t d ,  r e s t a k e d  t h e  P h e l p s  

Dodge c l a i m s  i n  1 9 7 0 ,  G r a b  s a m p l e s  were t a k e n  t o  

c o n f i r m  t h e  p r e v i o u s  t r e n c h i n g  r e s u l t s .  A C r o n e  JEM 

s h o o t b a c k  EM s u r v e y  was  c o n d u c t e d  o v e r  t h e  m i n ~ r a l i z e d  

z o n e .  O n l y  o n e  l i n e ,  l o c a t e d  n e a r  t h e  c e n t r e  o f  t h e  

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

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

t o t a l l i n g  3 1 2  m e t r e s  w e r e  d r i l l e d  i n  1 9 7 2 .  A s i l i c i f i e d  

z a n e  7 .6  - 9 . 1  m e t r e s  w i d e  b y  1 6 5  metres  l o n g ,  a v e r a g i n g  

1 , 7 4 %  Pb a n d  5 1 ~ 4 3 %  Zn was  e n c o u n t e r e d  i n  w h a t  was  i n t e r -  

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

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

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

The  p r o p e r t y  was  r e s t a k e d  i n  1 9 7 7  by  C h a r l e s  

K o w a l l ,  w o r k i n g  u n d e r  a  B . C .  p r o s p e c t o r ' s  g r a n t .  S i l v e r  

S t a n d a r d  o p t i o n e d  t h e  c l a i m s  i n  1 9 7 8  a n d  t h e y  w e r e ,  i n  

t u r n ,  o p t i o n e d  t o  N o r c e n  Energy  R e s o u r c e s  L t d ,  o f  C a l g a r y .  

A j o i n t  v e n t u r e  was  f o z m e d  w i t h  A q u i t a i n e  L t d .  t o  e x p l o r e  

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

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

i t e d  g r o u n d  Max-Min a n d  M a g n e t i c  s u r v e y  a n d  some geochem- 



i s t r y  w e r e  c o m p l e t e d ,  The  Norcen  work i d e n t i f i e d  a  

f a v o u r a b l e  v o l c a n o g e n i c  e n v i r o n m e n t  w i t h  good grades 

o f  m i n e r a l i z a t i o n  i n  f l o a t .  The o p t i o n  was  d r o p p e d  

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

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

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

s i d e r a t i o n s .  The c l a i m s  were r e t u r n e d  t o  K o w a l l  i n  

G r e a t  W e s t e r n  P e t r o l e u m  C o r p o z a - t i o n  o p t i o n e d  

t h e  c l a i m s  i n  1 9 8 1 0  H e l i c o p t e r  b o r n e  VLF-EM and  mag- 

n ~ 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  i n  S e p t e m b e r  o f  t h a t  

y e a r .  T h r e e  m a g n e t i c  t r e n d s  a n d  weak VLF r e s p o n s e s  

w e r e  r e c o r d e d .  

G r e a t  W e s t e r n  P e t r o l e u m  C o r p o r a t i o n  o p t i o n e d  

t h e  p r o p e r t y  t o  S t .  J o e  C a n a d a  I n c . ,  a s  a  m a s s i v e  s u l -  

f i d e  p r o s p e c t ,  i n  A u g u s t  o f  1 9 8 2 .  

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

on  t h e  p r o p e r t y  d u r i n g  A u g u s t  a n d  S e p k e m b e r ,  1 9 8 2 .  A 

h e l i c o p t e r  b o r n e  M a g n e t i c  a n d  EM s u r v e y  was  c a r r i e d  o u t  

i n  S e p t e m b e r  a n d  O c t o b e r  o f  1 9 8 2  c o v e r i n g  t h e  M i s t y  Day,  

C o p p e r  C l i f f ,  New Moon, F u l l  Moon a n d  L u n a r  1 -18  c l a i m s ,  

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

a n d  n o t  c o m p l e t e d  a t  t h e  t ime o f  t h i s  w r i t i n g ,  The 

l a r g e  s n o w - c o v e r e d  a r e a s  h a v e  made p r e c i s e  p l o t t i n g  o f  

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



REGIONAL GEOLOGY 

I n  1 9 8 0 ,  G.J. Woodswor th  c o m p i l e d  t h e  a v a i l -  

a b l e  g e o l o g i c a l  m a p p i n g  o f  t h e  W h i t e s a i l  Map S h e e t  

[NTS 93E.1, a t  a  s c a l e  of  1 : 2 5 0 , 0 0 0 .  T h i s  map [GSC 

Open F i l e  7 0 8 1  c o n s t i t u t e s  t h e  m o s t  r e c e n t  r e g i o n a l  

m a p p i n g  c o v e r i n g  t h e  N e w  Moon p r o p e r t y .  The  p r o p e r t y  

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

mapped a r e a s  o f  t h e  W h i t e s a i l  map. 

The i m p o r t a n t  c o n t a c t s  a n d  r o c k  t y p e s  i n  

t h e  v i c i n i t y  of  t h e  New Moon p r o p e r t y ,  a s  shown on 

t h e  W h i t e s a i l  M a p , a r e  i l l u s t r a t e d  on F i g u r e  2 .  F i g u r e  

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

T e l k w a  F o r m a t i o n  v o l c a n i c  r o c k s ,  The  e a s t e r n ,  

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

c o i n c i d e  w i t h  t h e  mapped c o n t a c t s  o f  t h e  T o p l e y  

I n t r u s i o n s .  The n o r t h w e s t e r n  c o r n e r  o f  t h e  p r o p e r t y  

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

i n t r u s i o n  o f  u n c e r t a i n  a g e .  

Te lkwa  F o r m a t i o n  r e f e r s  t o  t h e  o l d e s t  o f  

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

J u r a s s i c ,  H a z e l t - o n  Group  o f  s e d i m e n t a r y  a n d  v o l c a n i c  

r o c k s .  [ s e e  T a b l e  o f  F o r m a t i o n s  o n  t h e  f o l l o w i n g  

p a g e  I 
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The T e l k w a  F o r m a t i o n  i s  o f  S i n e m u r i a n  t o  e a r l -  

i e s t  P l i e n s b a c h i a n  a g e .  I t  i s  r e p r e s e n t e d  b y  a  t h i c k  

s u i t e  o f  c a l c - a l k a l i n e  v o l c a n i c  r o c k s .  The  T e l k w a  Forma- 

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

o f  w h i c h  o n l y  t h e  'Howson s u b a e r i a l  f a c i e s '  a p p e a r s  a p p l i -  

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

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

I n t r u s i o n s .  The  T e l k w a  v o l c a n i c  r o c k s  a r e  c o n f o r m a b l y  

o v e r l a i n  b y  t h e  N i l k i t k w a  F o r m a t i o n .  The l a t t e r  f o r m a -  

t i o n  i s  o f  Lower  P l i e n s b a c h i a n  t o  M i d d l e  T o a r c i a n  a g e s ,  

The b a s a l  member o f  t h e  N i l k i t k w a  F o r m a t i o n  i s  

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

v o l c a n i c  roc:ks ,  some o f  w h i c h  a r e  expo:+ed a r o u n d  M o r i c e  

L a k e .  [ ~ i p p e r ,  p e r s o n a l  c o m m u n i c a t i o n ]  The  r o c k s  o f  

t h e  Red T u f f  Member a r e  s i m i l a r  t o  t h o s e  o f  t h e  Howson 

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

o f  F o r m a t i o n s  a s  s u b a e r i a l  a i r f a l l  t u f f ,  l a p i l l i  t u f f ,  

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

a q u e o u s  v o l c a n i c s .  " S t r a t a  o f  t h e  Howson s u b a e r i a l  

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

w e l l  b e d d e d ,  s l i g h t l y  d e f o r m e d  b a s a l t  t o  r h y o l i t e  [domin -  

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

r o c k s  d e p o s i t e d  i n  a  t e r r e s t r i a l  e n v i r o n m ~ n t . "  [ ~ i ~ p e r  

a n d  R i c h a r d s ,  1 9 7 6 1 .  The s i m i l a r  1 i L h o l o g i e s  o f  t h e s e  

two u n i t s  make t h e i r  e x a c t  d i s t i n c t i o n  d i f f i c u l t .  Where  

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

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

W h s r ~  s u c h  cantacts are a b s e n t ,  t h e  separation o f  t h e  

Howson s u b a e r i a l  f a c i e s  and  t h e  Red T u f f  Menber  i s  d e p e n d -  
I 

a n t  upon  s u b t l e  l i t h o l o 5 i c a l  d i f f e r e n c e s .  H . W .  T i p p e r ,  

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

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



p e r v a s i v e ,  t h i n  l i m e s t o n e ,  a n d / o r  s h a l e  b e d s  t h a t  h e  

f o u n d  among t h e  r o c k s  o f  t h e  Red T u f f  M e m b e r s .  

T h e  p r e s e r v a t i o n  o f  t h e  Red T u f f  m e m b e r  s t r a t a  

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

h a s  l o w e r e d  b l o c k s  o f  t h e  ' R e d  T u f f s '  i n t o  t h e  r o c k s  o f  

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

f a u l t s  w e r e  p r o b a b l y  a c t i v e  t h r o u g h o u t  t h e  J u r a s s i c .  

I t  i s  t h e r e f o r e  p o s s i b l e  t h a t  t h e  r o c k s  o n  N e w  

Moon a r e  p a r t  o f  t h e  Red T u f f  m e m b e r ,  h o w e v e r ,  t h e  member  

i s  g i v e n  a  maximum t h i c k n e s s  o f  3 0 0  m .  A much g r e a t e r  

t h i c k n e s s  i s  e x p o s e d  o n  t h e  p r o p ~ r t y  a n d  may w e l l  b e  t h e  

"Howson s u b a e r i a l  f a c i e s " .  F o r  p u r p o s e s  o f  t h i s  r e p o r t  

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

a e r i a l  f a c i e s " .  

T h e  r o c k s  o f  t h e  s e c o n d  g r e a t e s t  a r e a l  e x t e n t  

o n  t h e  N e w  Moon p r o p e r t y  a r e  t h e  T o p l e y  I n t r u s i o n s  w h i c h  

a r e  " c a l c - a l k a l i n e  s t o c k s  a n d  b a t h o l i t h s  o f  E a r l y  J u r a s s i c  

a g e  t h a t  i n t r u d e  t h e  T e l k w a  F o r m a t i o n  o f  t h e  H a z e l t o n  

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

p o s s i b l y  t h e  c o r e  o f  " t h e  S k e e n a  A r c h " .  " A l t h o u g h  t h e  

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

t h e y  h z v e  n o t  b e e n  r e c o g n i z e d  w i t h i n  i t " .  " T h e s e  i n t r u s i v e  

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

i v e  i n t o ,  t h e  T e l k w a  F o r m a t i o n " .  

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

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

a b u n d a n c e  o f  a c i d i c  e x t r u s i v e s ,  

T h e  i n t r u s i v e s  a r e  o f '  e p i z o n a l  t y p e .  On t h e  New 
I 

Moon p r o p e r t y ,  r o o f s  o f  v o l c a n i c  s t r a t a  a r e  w e l l  p r e s e r v e d ,  

w i t h  s o m e  v o l c a n i c  x e n o l i t h s  n e a r  t h e  c o n t a c t s .  O t h e r w i s e ,  

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

m a i n l y  b a k i n g .  



PFiOPERTY GEOLOGY 

T h e  p r o p e r t y  g e o l o g y  i s  d i s p l a y e d  i n  F i g u r e  3 

a t  a  s c a l e  o f  1 : 1 0 , 0 0 0 .  R e c o n n a i s s a n c e  t y p e  m a p p i n g  w a s  

c a r r i e d  o u t ,  t h e  o b j e c t i v e  b e i n g  t o  g a i n  a  h a n d l e  o n  t h e  

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

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

M a g n e t i c  a n d  EM s u r v e y .  

M a p p i n g  a n d  p r o s p e c t i n g  c o n t i n u e d  d u r i n g  a n d  

a f t e r  t h e  a i r b o r n e  s u r v e y .  Some t ime w a s  s p ~ n t  i n v e s t i -  

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

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

m a t e r i a l .  

T h e  g l a c i a l  o u t w a s h  f o u n d  i n  t h e  " N o r t h  C a n y o n " ,  

"Shadow V a l l e y "  a n d  t h e  d r a i n a g e  o n  s o u t h e r n  p a r t  o f  t h e  

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

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

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

"Main V a l l e y "  c o n t a i n s  b y  f a r  t h e  m o s t  i m p r e s s i v e  c o l l e c -  

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

e r s  a p p e a r s  t o  l i e  w i t h i n  a compound  c i r q u e  s o u t h w e s t  o f  

t h e  b o u l d e r  t r a i n s .  T h e  c i r q u e  i s  f i l l e d  b y  a  "Main  G l a -  

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

p a r t s .  G e o p h y s i c a l  s u r v e y s  o n  t h e  g l a c i e r ' s  s u r f a c e  a r e  

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

T h e  v o l c a n i c  e x t r u s i v e  r o c k s  f o u n d  on  t h e  p r o p -  

e r t y  c o r r e s p o n d  w e l l  w i t h  T i p p e r ' s  d e s c r i p t i o n  o f  t h e  

Howson s u b a e r i a l  f a c i e s  o f  t h e  Telkwa F o z m a t i o n .  I n  

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

l a y e r s .  

U n i t  1 on t h e  G e o l o g y  Map i s  M o n z o n i t e  t o  Quartz 



M o n z o n i t e  b e l o n g i n g  t o  t h e  T o p l e y  I n t r u s i o n s .  The  r o c k  

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

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

[40%]  up t o  5 mm a r e  s u s p e n d e d  i n  a  medium g r e y ,  f i n e  

g r o u n d m a s s .  About  8% h o r n b l e n d e  i s  p r e s e n t  a s  d a r k  

g r e e n  t o  b l a c k  p r i s m a t i c  c r y s t a l s  u p  t o  2 mm i n  c r o s s  

s e c t i o n .  Q u a r t z  c r y s t a l s  a r e  p r e s e n t  i n  some l o c a l i t i e s  

and  m i n o r  p y r i t e  [ l e s s  t h a n  1%] h a s  b e e n  o b s e r v e d  a s  d i s -  

s e m i n a t i o n s .  C a r t e r  [ B C D M  B u l l .  6 4 1  g i v e s  a g e  d a t e s  o f  

1 7 6  - 206  MY f o r  t h e  T o p l e y  I n t r u s i o n s .  An a g e  o f  1 7 0  M Y  

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

L a k e .  I t  i s  a p p a r e n t  t h a t  t h e  m o n z o n i t e  i s  i n t r u s i v e  

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

a n d e s i t e  m a t e r i a l  c a n  be  s e e n  w i t h i n  t h e  m o n z o n i t e  on  t h e  

F u l l  Moon c l a i m .  The b l o c k s  a r e  m o s t  n u m e r o u s  n e a r  t h e  

c c n t a c t  w i t h  t h e  v o l c a n i c  p a c k a g e .  

Map U n i t  2 i s  a  t h i c k  s u c c e s s i o n  o f  m a f i c  t o  

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

a n d e s i t i c  i n  c o m p o s i t i o n .  The s e q u e n c e  i s  composed  o f  

d o m i n a n t l y  maroon  c o l o r e d  f l o w s  a n d  f i n e l y  l a y e r e d  [ i n  

p l a c e s  v a r v e d ]  w a t e r l a i n  t u f f s  t o  t u f f  a g g l o m e r a t e s  i n t e r -  

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

G r a d e d  b e d d i n g  o b s e r v e d  a t  s e v e r a l  l o c a t i o n s  i s  i n d i c a t i v e  

o f  a  s u b a q u e o u s  e n v i ~ l o n m e n t  o f  d e p o s i t i o n .  

The  r e g i o n a l  s t r i k e  i s  n o r t h w e s t - s o u t h e a s t ,  

d i p p i n g  2 0  - 40' n o r t h e a s t .  T o p s  a r e  t o  t h e  n o r t h e a s t  

a s  i n d i c a t e d  by  t h e  g r a d e d  b e d d i n g .  V e r y  c o a r s e  agg lom-  

e r a t e  c o n t a i n i n g  c h e r t y  f r a g m e n t s  up t o  30 cm i n  a d a r k  

g r e e n  o r  maroon  m a t r i x  were o b s e r v e d  i n  two  l o c a t i o n s  q n  

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



Map U n i t  3 c o n s i s t s  o f  t h i n  c a r b o n a t e - c h e r t  

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

f l o w  u n i t ,  t y p i c a l l y  l e s s  t h a n  30 cm b u t  o c c a s i o n a l l y  

i n  e x c e s s  o f  2 m .  T h e y  a r e  l i g h t  g r e y  a n d  h a v e  t h e  

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

Map U n i t  4 i s  d a c i t e ,  i n t e r m e d i a t e  i n  c o m p o s i -  

t i o n  b e t w e e n  t h e  m a f i c  U n i t  2 a n d  a c i d  U n i t  5 r h y o l i t e .  

A l l  a r e  v i e w e d  a s  m e m b e r s  o f  t h e  s a m e  Howson s u b a e r i a l  

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

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

u p  t o  5 m m  i n  a  few i n s t a n c e s .  I n  s e v e r a l  l o c a l i t i e s ,  

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

u n i t .  V i s u a l  e s t i m a t e s  a r e  l e s s  t h a n  1% c h a l c o p y r i t e  a t  

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

Map U n i t  5 i s  a  l i g h t  c o l o r e d  [ c r e a m  t o  p i n k i s h ]  

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

t h e  p l a t e a u  a r e a ]  1 - 2 m m  p h e n o c r y s t s  o f  g r e y  q u a r t z  

h a v e  b e e n  o b s e r v e d  i n  t h e  u n i t .  Bombs h a v e  b e e n  n o t e d  

i n  t h e  o u t c r o p  n o r t h  o f  Main  G l a c i e r .  

U n i t  6 i s  a n o r t h o s i t e ,  l i g h t  g r e y  t o  g r e e n ,  

c o m p o s e d  l a r g e l y  o f  p l a g i o c l a s e  f e l d s p a r  w i t h  1 0  - 15% 

p y r a x e n e .  A f a i r l y  l a r g e  i n t r u s i o n  o f  t h i s  r o c k  o c c u r s  

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

c a n  b e  s e e n  a t  t h e  e x t r e m e  u p p e r  e n d  o f  " N o r t h  C a n y o n " .  

U n i t s  7 a n d  8 a r e  i n t r u s i v e  d y k e s .  G e n e r a l l y ,  

t h e  d y k e s  a r e  l e s s  t h a n  1 m e t e r  w i d e  a n d  o f t e n  t h e y  o c c u r  

a s  s w a r m s ;  u p  t o  30 p a r a l l e l  d y k e s  h a v e  b e e n  n o t e d  i n  , 
s o m e  s w a r m s .  F i e l d  e v i d e n c e  s u c j g e s t s  t h a t  t h e  m a f i c  

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

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

v a r i e t y .  ] 



ALTERATION 

The  v o l c a n i c  r o c k  o f  t h e  Howson s u b a e r i a l  f a c i e s  

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

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

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

1) A s  v e i n s ,  f r o m  a p p r o x i m a t e l y  3 0  cm w i d e  t o  f i n e  v e i n -  

l e t s  [ 1 cm] t h a t  c u t  t h e  s t r a t a .  

2 1  A s  p r i m a r y  p o r o s i t y  f i l l i n g  t h a t  f o r m s  a m y g d u l e s  a n d  

c e m e n t s  t h e  b r e c c i a s .  

3 1  As a  m a t r i x  c o m p o n e n t  o f  s e c o n d a r y  m i n e r a l  i n  p y r o -  

c l a s t i c s  and  f l o w s .  

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

h a v e  b e e n  o b s e r v e d  o n  t h e  p r o p e r t y .  

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

a n d e s i t i c  r a t h e r  t h a n  r h y o l i t i c  r o c k s ,  B a r i t e ,  c a l c i t e  
- and  e p i d o t e  h a v e  b e e n  r e c o g n i z e d  i n  t h e  r h y o l i t i c  r o c k s  

b y  T i p p e r  a n d  R i c h a r d s .  

T.A. R i c h a r d s  r e c o g n i z e d  t h e  m i n e r a l  w a i r a k i t e  

i n  a  z e o l i t e  s p e c i m e n .  W a i r a k i t e  i s  c h a r a c t e r i s t i c  o f  

z e o l i t e  f a c i e s  a l t e r a t i o n  i n  g e o t h e r m a l  a r e a s  [ S e k i ,  1 9 6 9 1 .  

The f l o w  o f  Howson f a c i o s  b a s a l t s  i n t o  b a s i n s  was  s u g g e s t e d  

by  T i p p e r  a n d  R i c h a r d s  [ 1 9 7 6 ] .  T h s s e  b a s i n s  wou ld  b e  s u i t -  

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

t i o n s  t h a t  may h a v e  p r e c i p i t a t e d  t h e  z e o l i t e s .  
I 

S e k i ,  Y . ,  , 

1 9 6 9  F a c i e s  S e r i e s  i n  l o w  g r a d e  m e t a m o r p h i s m ;  
G e o l o g i ~ a l  S o c i e t y ,  ~ a ~ a n ' ,  v .  7 5 ,  p .  255-266  



O t h e r  a l t e r a t i o n s  o b s e r v e d  i n  t h e  v o l c a n i c  r o c k s  

a r e  : 

11 S i l i c i f i c a t i o n  a l o n g  s h e a r  a n d  f a u l t  z o n e s .  

2 1  M o d e r a t e  c l a y  a l t e r a t i o n  [ k a o l i n i z a t i o n ]  o f  t h e  f e l d -  

s p a r s .  

3 1  C h l o r i t i z a t i o n  o f  m a f i c  c o n s t i t u e n t s  o f  some o f  t h e  

v o l c a n i c  r o c k s .  

MINERALIZATION [ i n  s i t u ]  

11  P l i t e a u  S h o w i n q  [ ~ i s t ~  Day C l a i m ]  

The P l a t e a u  S h o w i n g  c o n s i s t s  o f  a  s y s t e m  o f  

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

c a l l y  f r o m  5  t o  25  cm i n  w i d t h ,  c a r r y i n g  a p p r e c i a b l e  ~ b /  

Zn v a l u e s .  I n d i v i d u a l  s t r i n g e r s  p i n c h  o u t  a n d  a r e  re-  

p l a c e d  by  o t h e r  s t r i n g e r s .  C o n s i d e r a b l e  m a n g a n e s e  s t a i n -  

i n g  i s  f o u n d  t h r o u g h o u t  t h e  a r e a .  The  s h o w i n g  h a s  a  

s u r f a c e  e x p o s u r e  of  a p p r o x i m a t e l y  5 0  m x  3 0 0  m .  A g g r e s s -  

i v e  M i n i n g ' s  f o u r  d i a m o n d  d r i l l  h o l e  i n t e r s e c t i o n s  i n d i c a t e  

t h a t  t h e  z o n e  e x t e n d s  t o  a  d e p t h  of  a t  l e a s t  5 0  m .  [ o n e  

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

m i n e r a l i z a t i o n . ]  A v e r a g e  g r a d e  c a l c u l a t e d  f r o m  t h e  o l d  

d r i l l  i n t e r s e c t i o n s  i s  i n  e x c e s s  o f  7% c o m b i n e d  Pb-Zn 

o v e r  a  t r u e  w i d t h  o f  a p p r o x i m a t e l y  8 - 1 0  m .  An o v e r a l l  

s t r i k e  d i r e c t i o n  o f  015' w i t h  a  d i p  v a r y i n g  b e t w e e n  60' E 

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

may b e  h i ~ h l y  c o n t o r t e d .  T h e  z o n e  i s  h o s t e d  b y  a n d e s i t i c  

and  t u f f a c e o u s  r o c k s  d e s c r i b e d  u n d e r  Map U n i t  2 .  S p h a l e r f t e  

a n d  g a l e n a  o c c u r  a s  c o a r s e ,  l a y e r e d ,  f i s s u r e  f i l l i n g s  a n d  

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

e r a l  s m a l l e r  b u t  s i m i l a r  m i n e r a l i z e d  a r e a s  w e r e  l o c a t e d  

s o u t h w e s t  o f  t h e  P l a t e a u  S h o w i n g s .  



2 1  S h a d o w  S h o w i n q  [ ~ u n a r  5 C l a i m ]  

T h e  S h a d o w  S h o w i n g  i s  a  b e d d e d  s u l p h i d e  a n d  

o x i d e  s h o w i n g  l o c a t e d  o n  t h e  n o r t h e a s t  s i d e  o f  S h a d o w  

V a l l e y .  T h e  s h o w i n g  h a s  a n  e x p o s e d  s t r i k e  l e n g t h  o f  

a p p r o x i m a t e l y  300 m .  

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

p h i d e  [ d o m i n a n t l y  p y r i t e  w i t h  m i n o r  c h a l c o p y r i t e ]  a n d  

d a r k  c o l o r e d  o x i d e  [ m o s t l y  m a g n e t i t e ]  a v e r a g e  b e t w e e n  

0.5 m .  a n d  1 . 5  m .  i n  t h i c k n e s s .  T h e  s h o w i n g  h a s  b e e n  

c u t  i n  t h r e e  p l a c e s  b y  t h e  T o p l e y  I n t r u s i v e s  [ ~ a ~  U n i t  11. 
X e n o l i t h s  o f  b e d d e d  s u l p h i d e  w i t h i n  t h e  i n t r u s i v e  m a t e r i a l  

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

f r o m  t h e  s o u t h .  

31 N o r t h  C a n ~ o n  M a l a c h i t e  S h o w i n q  [ ~ u n a r  2 C l a i m ]  

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

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

" N o z t h  C a n y o n " .  T h i s  s h o w i n g  h a s  n o t  b e e n  i n v e s t i g a t e d  

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

s h o w i n g  i s  e s t i m a t e d  t o  b e  a t  l e a s t  200 m .  l o n g  a n d  m a l a -  

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

1 - 2 m .  

4 1  F u l l  Moon M a l a c h i t e  S h o w i n q  [ ~ u l l  Moon c l a i m ]  

A n o t h e r  a r e a  with s p o r a d i c  m a l a c h i t e  m i n e r a l i -  

z a t i o n  w a s  o b s e r v e d  e a s t  o f  t h e  t e r m i n u s  o f  M a i n  G l a c i e r .  
1 

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

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

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

s t a i n i n g .  



5 1  S h e a r  Z o n e  a n d  Dvke M i n e r a l i z a t i o n  [ ~ e w  Moon, C o p p e r  C l i f f ,  
L u n a r  1 C l a i m s ]  

S e v e r a l  s m a l l  s t r u c t u r a l l y  c o n t r o l l e d  m i n e r a l  show-  

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

b e e n  l o c a t e d .  G e n e r a l l y ,  t h e  m i n e r a l i z a t i o n  i s  p e r s i s t e n t  

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

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

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

u a l l y  e s t i m a t e d  c h a l c o p y r i t e  t o  1 0 % .  T h e  m i n e r a l i z a t i o n  

f r e q u e n t l y  o c c u r s  i n  t h i n  q u a r t z  v e i n l e t s .  A l t e r a t i o n  i s  

common; s i l i c i f i c a t i o n ,  c h l o r i t i z a t i o n  a n d  e p i d o t i z a t i o n  

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

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

6 1  M a n s a n e s e  5 h o w i n q  [ ~ u n a r  2 c l a i m ]  

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

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

a n d  Main  V a l l e y .  A few s p e c i m e n s  t a k e n  f r o m  t h e  M a n g a n e s e  

s t a i n e d  l a y e r e d  r h y o l i t e  r e t u r n e d  s i l v e r  v a l u e s  u p  t o  1 o z /  

t o n .  

FLOAT MINERALIZATION 

H i g h  g r a d e  f l o a t  s p e c i m e n s  c o n t a i n i n g  u p  t o  1 2 %  

Cu,  m i n o r  Pb-Zn a n d  u p  t o  4 o u n c e s  p e r  t o n  s i l v e r ,  were 

l o c a t e d  o n  t h e  N e w  Moon, F u l l  Moon a n d  C o p p e r  C l i f f  c l a i m s  

b y  C h a r l e s  K o w a l l  i n  t h e  M a i n  V a l l e y  d u r i n g  1 9 6 9 .  T h e s e  

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

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

J o e ' s  i n i t i a l  i n t e r e s t  i n  t h e  p r o p e r t y .  
I 

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

t h e  m e d i a l ,  l a t e r a l  a n d  t e r m i n a l  m o r a i n e s  n o r t h  o f ,  a n d  



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

l o c a t e d  i n  t h e  p r o m i n e n t  m e d i a l  m o r a i n e .  An a r e a  w i t h  

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

n e a r  t h e  n o r t h e a s t  [ l o w e r m o s t ]  p a r t  o f  t h e  m o r a i n e  j u s t  

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

c i f i e d ,  c a r b o n a t e d ,  a n d  c h l o r i t i z e d  a n d e s i t i c  r o c k .  The  

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

o f  b r e a k i n g  up d u r i n g  t r a n s p o r t .  The  m i n e r a l i z e d  f l o a t  

a c c o u n t s  f o r  1 - 2% o f  a l l  t h e  m a t e r i a l  p r e s e n t  i n  t h e  

l o c a l  a r e a .  

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

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

i z e d  b o u l d e r s ,  s u b a n g u l a r  t o  s u b r o u n d e d ,  a r e  e s t i m a t e d  t o  

make u p  a b o u t  3% o f  t h e  m o r a i n e  m a t e r i a l  f r o m  t h e  e d g e  o f  

t h e  g l ~ c i e r  down t h e  m o r a i n e  t o  a b o u t  1 0 0  m .  From r o u g h l y  

1 0 0  m .  t o  2 0 0  m . ,  t h e  m i n e r a l i z e d  b o u l d e r s  make up a b o u t  

1% o f  t h e  t o t a l  m o r a i n e .  Below 2 0 0  m . ,  t h e  b o u l d e r s  a r e  

i n f r e q u e n t ,  o c c u r r i n g  r o u g h l y  1 0  m.  a p a r t .  The  c o p p e r -  

b e a r i n g  b o u l d e r s  may b e  d i v i d e d  i n t o  two  c a t e g o r i e s ,  - 

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

m i n o r  s p h a l e r i t e  i n  j a s p e r o i d a l  c h e r t ;  

ii] c h a l c o p y r i t e  a n d  p y r i t e  i n  a  c h l o r i t e  a n d  e p i d o t e  

a l t e r e d  g r e y ,  c h e r t y  h o s t  r o c k .  

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

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

The b o u l d e r s  w i t h  h e a v y  s p e c u l a r  h e m a t i t e  were m o s t  common.,  

S e v e r a l  l e s s  w e l l  d e f i n e d  t r a i n s  w e r e  n o t e d  f u r t h e r  e a s t  

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

b o u l d e r s  w e r e  r e p r e s e n t e d .  



T h e  t e r m i n a l  m o r a i n e s  l o c a t e d  n o r t h  o f  t h e  c r e e k  

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

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

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

a n d  p y r i t e  [ o f t e n  b a n d e d ]  i n  a  g r e y ,  c h e r t y  m a t r i x .  C h l o -  

r i t e  a n d  e p i d o t e  a r e  common a l t e r a t i o n s .  A f e w  o f  t h e  

o x i d e - s u l p h i d e  b o u l d e r s  a r e  p r e s e n t  b u t  t h e i r  n u m b e r s  a r e  

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

m o r a i n e s  m a r k  t h e  a d v a n c e s  o f  M a i n  G l a c i e r .  T h e  G l a c i e r  

h a s  s i n c e  r e t r e a t e d .  

A n o t h e r  v e r y  d i f f e r e n t  t y p e  o f  m i n e r a l i z e d  f l o a t  

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

a f f e c t e d  b y  M a i n  G l a c i e r  o n  t h e  wes t  s i d e  o f  t h e  c r e e k .  

H e r e  a n g u l a r ,  l o c a l l y  d e r i v e d  b l o c k s  o f  f e l s i c  v o l c a n i c  

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

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

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

t h e  s i d e  g l a c i e r  l o c a t e d  n o r t h  o f  M a i n  G l a c i e r .  

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

p a r t  o f  N o r t h  C a n y o n  o n  t h e  L u n a r  1 c l a i m .  A f e w  s p o r a d i c  

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

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

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

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

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

CONCLUSIONS 

I ]  A v o l c a n o g e n i c  e n v i r o n m e n t  f a v o r a b l e  f o r  t h e  l o c a t i o n  

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

I 

2 1  A l e a d - z i n c  d e p o s i t  d r i l l e d  b y  p r e v i o u s  o p e r a t o r s  e x i s t s  

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

v i o u s l y  r e p o r t e d  g r a d e s .  



3 1  Economic  g r a d e s  o f  c o p p e r  m i n e r a l i z a t i o n  o c c u r  a s  b o u l d e r  
lp- t r a i n s  w h i c h  c a n  b e  t r a c e d  up t o  a n d  u n d e r  Main G l a c i e r .  

4 1  S e v e r a l  s m a l l ,  i n  s i t u ,  m i n e r a l i z e d  s h o w i n g s  i n d i c a t e  a  

m e t a l  r i c h  v o l c a n i c  s y s t e m  was  o p e r a t i v e  i n  t h e  a r e a .  

5 1  S e v e r a l  e x h a l i t e  h o r i z o n s  o f  c a r b o n a t e / c h e r t  c o m p o s i t i o n  

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

6 1  C y c l i c a l  m a f i c  t o  f e l s i c  v o l c a n i s m  h a s  b e e n  i d e n t i f i e d .  

RECOMMENDATIONS 

11 The L u n a r  6 - 1 8  c l a i m s  s h o u l d  b e  p r o s p e c t e d  a n d  mapped 

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

1 9 8 2  m a p p i n g .  

2 1  A g l a c i o l o g i s t  s h o u l d  e x a m i n e  t h e  Main b o u l d e r  t r a i n s  

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

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

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

h i d e  t h e  s o u r c e  o r  s o u r c e s .  

3 1  A l l  M a g n e t i c  and  EM r e s p o n s e s  s h o u l d  b e  p r o s p e c t e d  a n d  

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

p o s s i b l e .  

4 1  An I . P .  s u r v e y  s h o u l d  b e  c o n d u c t e d  o v e r  t h e  P l a t e a u  

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

b e f o r e  d r i l l i n g ,  

5 1  Diamond d r i l l i n g  s h o u l d  b e  c a r r i e d  o u t  t o  t e s t  t h e  u n q e r  

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

z o n e ,  F o l l o w - u p  on  o t h e r  I n p u t  a n o m a l i e s  may r e s u l t  i n  

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



COST STATEMENT 

S a l a r i e s  & F r i n g e s  [ a p p r o x i m a t e ]  
[ o n  j o b  a n d  i n  t r a n s i t  d a y s ]  

D .  Kennedy - Aug. 1 6  - S e p t .  1 9  i n c l .  
34 d a y s  a t  $ 1 6 5 / d a y  

M .  Warwick  - Aug. 1 6  - S e p t .  1 9  i n c l .  
3 4  d a y s  a t  $ 9 6 / d a y  

Accommodat ion  Aspen  I n n ,  ~ r n i t h e r s ]  
[ A U g .  1 6  - S e p t .  1 8  i n c l . ]  

M e a l s  Aug. 1 6  - S e p t .  1 9  i n c l .  

V e h i c l e  r e n t a l  Aug. 1 6  - S e p t .  1 9  i n c l .  

He l i .  C h a r t e r  Aug. 1 7  - S e p t .  1 8  

A i r  t r a n s p o r t a t i o n  [ c o m m e r c i a l ]  

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

D r a f t i n g  [ c o m m e r c i a l  s e r v i c e ]  

D .  Kennedy  - 7 d a y s  @ $ 1 6 5 / d a y  

M ,  Warwick  - 1 9  d a y s  @ 9 6 / d a y  

T y p i n g ,  e t c .  

Q u c s t o r  S u z v e y s  h e l i - b o r n e  M a g n e t i c  & EM s u r v e y s  

The  g e o l o g i c a l  f i e l d  p r o g r a m  was  e x e c u t e d  b e t w e e n  A u g u s t  

1 6  and  S e p t e m b e r  1 9 ,  1 9 8 2 .  Some r e s e a r c h  a n d  e x p e d i t i n g  

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



STATEMENT OF QUALIFICATION 

I ,  D A V I D  R O Y  KENNEDY, o f  4 6 5  West 2 6 t h  S t r e e t ,  

N o r t h  V a n c o u v e r ,  B.C., d o  h e r e b y  d e c l a r e  t h a t :  

11 I am a  g e o l o g i s t ,  h a v i n g  o b t a i n e d  t h e  d e g r e e  o f  B .5c .  

[ m a j o r  ~ e o l o ~ ~ ]  f r o m  A c a d i a  U n i v e r s i t y  i n  W o l f v i l l e ,  

Nova S c o t i a  i n  1 9 7 0 .  

2 1  I am a  member i n  good  s t a n d i n g  o f  t h e  C a n a d i a n  I n s t i -  

t u t e  o f  M i n i n g  a n d  M e t a l l u r g y .  

3 1  I am a  F e l l o w  o f  t h e  G e o l o g i c a l  A s s o c i a t i o n  o f  C a n a d a .  

4 1  I h z v e  c o n t i n u o u s l y  p r a c t i c e d  my p r o f e s s i o n  i n  C a n a d a  

s i n c e  g r a d u a t i o n  i n  1 9 7 0 .  

5 1  I s p e n t  a p p r o x i m a t e l y  f i v e  w e e k s  on  t h e  N e w  Moon p r o -  

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

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

Ma lco lm Warwic.k,  a  g r a d u a t e  i n  g e o l o g y  f r o m  t h e  

U n i v e r s i t y  o f  W e s t e r n  O n t a r i o  [ 1 9 8 1 ] .  

D a v i d  R .  Kennedy (J 

December 23, 1982 





APPENDIX I 

SELECTED PHOTOGRAPHS 

NEW MOON PROPERTY 



NEW MOON PROPERTY 

MORICE LAKE AREA 

B R I T I S H  COLUMBIA 



1/ Looking west up the Main Valley, towards 

Main Glacier. 

2/ Main Glacier and Pyramid Peak in the foreground, 
with Morice Lake in the background. 



! Main Glacier. 
3/ Vertical view 

the large crevasses 

the centre of the 

4/ Looking southeast, towards Main Glacier. 





6/ Questor Survey Helicopter 

7/ Questor survey 

in progress. 
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INTRODUCTION 

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

magnetic surveys  flown i n  t h e  Morice Lake Area, B r i t i s h  Columbia. 

The survey was conducted by QUESTOR SURVEYS LIMITED / of  Miss i ssauga ,  

Ontario,  u s ing  a B e l l  205A-1 H e l i c o p t e r ,  s p e c i a l l y  modified a s  

a survey p la t form.  

The f i r s t  p o r t i o n  of  t h e  survey  was flown between 

September 2 and September 12 ,  1982 and t h e  second p o r t i o n  was 

flown between October 11 and October 1 8 ,  1982. The o p e r a t i n g  

base was Houston, B r i t i s h  Columbia w i t h  a f u e l  cache a t  t h e  

B.C.  F o r e s t r y  Campsite on t h e  nor thwes te rn  sho re  of Morice Lake. 

Ope ra t iona l  pe r sonne l  involved  w i t h  t h e  f i e l d  a s p e c t  of 

the  surveys  were: 

Geophys ic i s t  

Navigators  

E l e c t r o n i c  

- D. I shemood  
D. Martyn 

- W. Smith 
H .  Sandau 

Technic ians  - Higenbottam 
Borsoi  

P i l o t  - R. Masson 

Engineer - J. Caza 

The survey mileage was 208 l i n e  k i l o m e t r e s  f o r  t h e  f i r s t  

survey a r e a  and 405 l i n e  k i l o m e t r e s  f o r  t h e  second survey a r e a .  

The area o u t l i n e s  a r e  shown on 1:250,000 maps a t  t h e  end of  t h i s  

repor t .  These are p a r t s  of t h e  Na t iona l  Topographic S e r i e s ,  
I 

s h e e t  numbers 93E and 93L. 



MAP COMPILATION 

The base  maps a r e  a i r  photos  from Maps B.C.,reproduced 

a t  an approximate s c a l e  o f  1:10,000, on a s t a b l e ,  t r a n s p a r e n t  

f i l m  from which wh i t e  p r i n t s  can be  made. 

F l i g h t  p a t h  recovery  was accomplished by comparison of  

t h e  35mm. half- f rame f i l m  w i t h  t h e  a i r  photos  i n  o r d e r  t o  l o c a t e  

f i d u c i a l  p o i n t s .  

Due t o  t h e  h i g h l y  v a r i a b l e  speed of  t h e  h e l i c o p t e r  wh i l e  

on survey ,  magnetic con tou r ing  and anomaly p o s i t i o n i n g  and 

p l o t t i n g  were done manually. 

SURVEY PROCEDURE 

The o r i g i n a l  survey  a r e a  and Block A o f  t h e  second a r e a  

were flown approximately  N 45O E a t  a l i n e  spac ing  of  200 metres .  

Block B o f  t h e  second a r e a  was flown E-W, a l s o  a t  a l i n e  spac ing  

of 200 met res .  D e t a i l e d  f l y i n g  ove r  a p o r t i o n  o f  t h e  Main 

Glac i e r  was done a t  a l i n e  spac ing  o f  100 metres. 

T e r r a i n  c l e a r a n c e  was mainta ined a s  c l o s e  t o  120 metres 

a s  was p r a c t i c a b l e  w i th  t h e  E.M. b i r d  towed on a 76 metre cab le .  

INTERPRETATION 

Morice Lake Area 

The survey area lies to the west of Morice Lake and 

conta ins  s e v e r a l  i c e  f i e l d s  and g l a c i e r s .  There a r e  l a r g e  a r e a s  

of g l a c i a l l y  d e p o s i t e d  m a t e r i a l .  Andes i te ,  d a c i t e  and some 

r h y o l i t e  appear  t o  be t h e  main rock t y p e s  i n  t h e  a r e a .  There 

a r e  a number of  mine ra l i zed  boulder  t r a i n s  i n  t h e  "Main Val ley"  

(Geology Map, New Moon P rope r ty ,  S t .  Joe  Canada I n c . ) .  



Although t h e r e  are a number of  i n t e r c e p t s  p l o t t e d ,  most 

of t he se  responses  a r e  of  such low ampli tudes  a s  t o  be comparable 

t o  t h e  n o i s e  envelope o f  t h e  system. However, some o f  t h e s e  

E.M. anomalies do s t a n d  o u t .  There a r e  s e v e r a l  a r e a s  where a 

conductor a x i s  has  been drawn, e i t h e r  f o r  g r e a t e r  ampli tude,  

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

l i n e - t o - l i n e  c o r r e l a t i o n .  

Conductor 1 

This  p a i r  of  anomal ies ,  10020A and B ,  i s  s i t u a t e d  i n  a 

magnetic low. There a r e  no a s s o c i a t e d  responses  on t h e  a d j a c e n t  

f l i g h t  l i n e s .  This  i s  a low p r i o r i t y  zone. 

Conductor 2 

Anomaly l O l O O E  i s  among t h e  best E.M. responses  i n  t h i s  

survey. I t  e x h i b i t s  b e t t e r  t h a n  average c o n d u c t i v i t y  and 

ampli tude,  a l though  t h e s e  may be ampl i f i ed  by compensation no i se .  

This response ,  and t h o s e  t h a t  appear  t o  c o r r e l a t e  w i t h  i t ,  i s  

co inc iden t  w i t h  a magnetic f e a t u r e .  The a s s o c i a t e d  anomalies do 

not  have responses  a s  s t r o n g  as 10100E, b u t  t hey  do c o r r e l a t e  

p o s i t i o n a l l y ,  q u i t e  w e l l .  Lying i n  t h e  "Main Val ley"  i n c r e a s e s  

the  a c c e s s a b i l i t y  of  t h e  conductor .  This  zone i s  a good t a r g e t  

for  follaw-up. 



Conductors 3 and 4 

These responses  are n e a r  t h e  s t a r t  of  t r a v e r s e  l i n e  10110S, 

making it d i f f i c u l t  t o  c o r r e l a t e  responses  t o  any o t h e r  l i n e .  

Swinging of t h e  E.M. ' b i r d '  is  a p o s s i b l e  sou rce  of  t h e s e  anomalies.  

There a r e  s l i g h t  magnetic anomalies a d j a c e n t  t o  t h e s e  E.M. 

responses on t h e  p r o f i l e s ,  b u t  t h e s e  may be j u s t  a l t i t u d e  e f f e c t s .  

This i s  a low p r i o r i t y  zone. 

Conductor 5 

The a l t i m e t e r  t r a c e  f o r  t h i s  anomaly, 10110E, i n d i c a t e s  

turbulence as a p o s s i b l e  sou rce  o f  t h i s  anomaly. However, t h e  

E.M. response e x h i b i t s  a p a t t e r n e d  decay of a good bedrock 

conductor. There i s  a c o i n c i d e n t  magnetic peak t h a t  i s  narrow 

i n  width and approximately  f i f t y  (50) gammas i n  ampli tude.  The 

conductor l i es  i n  a p o r t i o n  of  t h e  "Main Val ley"  which i s  p r i m a r i l y  

covered wi th  g l a c i a l l y  d e p o s i t e d  m a t e r i a l .  The few bedrock ou t -  

crops i n  t h i s  v i c i n i t y  show d a c i t e ,  a n d e s i t e  and a trace o f  a 

poss ib le  ca rbona te  e x h a l i t e .  Also,  t h e r e  a r e  s e v e r a l  mine ra l i zed  

boulder t r a i n s  i n  t h e  a r e a .  This  response  may be worth f u r t h e r  

work. 

Conductor 6 

These responses  occu r  o v e r  t h e  Main G l a c i e r .  There is  

no d i r e c t  c o r r e l a t i o n  on t h e  a d j a c e n t  t r a v e r s e  l i n e s  and t h e  

magnetic p r o f i l e  shows a r e l a t i v e  low. B i r d  motion may be ' 

responsible  f o r  t h e s e  anomalies.  On t h e  o t h e r  hand,  t h e s e  responses  

occur a s  a p a i r  and do e x h i b i t  t r a n s i e n t  decay. Any f u r t h e r  work 

should be advanced i n  terms of any f u r t h e r  a v a i l a b l e  in format ion .  



Conductor 7 

Anomaly 10131B occu r s  ove r  t h e  n o r t h e a s t  edge of  t h e  Main 

Glac i e r .  I t  i s  an i s o l a t e d  response  t h a t  was n o t  reproduced i n  

t h e  d e t a i l e d  f l y i n g  i n  t h e  same a r e a ,  so  it must be  regarded 

wi th  some susp ic ion .  The response  i s  c o i n c i d e n t  w i t h  a broad 

magnetic h igh .  I f  t h i s  anomaly h a s  a bedrock sou rce  it i s  n o t  

near  s u r f a c e .  This  would be  low p r i o r i t y .  

Conductor 8 

Anomaly p a i r  10150B and C a r e  a c t u a l l y  t h e  same response;  

t h e  h e l i c o p t e r  a t  t h i s  p o i n t  would have l i t t l e  forward speed.  

This conductor  occu r s  i n  t h e  "Main Val ley" .  The ampli tudes  of 

t he  E.M. responses  are ve ry  c l o s e  t o  background and ' b i r d '  motion 

may have c o n t r i b u t e d  t o  t h e  responses .  There i s  no appa ren t  

a s s o c i a t e d  magnetic f e a t u r e .  This  would be  low p r i o r i t y  f o r  

follow-up. 

Conductor 9 

Magnet ica l ly  t h e r e  i s  noth ing  a s s o c i a t e d  w i t h  t h i s  anomaly, 

10160A. Th i s  response i s  broad and weak and l i e s  t o  t h e  nor thwes t  

of t h e  Main G l a c i e r .  

Conductor 10 

. e, .* This  s i n g l e  l i n e  conductor  correlates w i t h  a magnetic low. 

The anomaly h a s  low ampl i tudes  and low c o n d u c t i v i t y .  The source  I 

- .-'+..w 

of t h i s  response appears  t o  be  n o t  n e a r  s u r f a c e .  



Conductor '11 

There is  a t  l e a s t  one,  and perhaps  two bedrock conductors  

here. The E.M. responses  have among t h e  l a r g e s t  ampl i tudes  and 

conduct ivi ty  i n t e r c e p t e d  d u r i n g  t h e  cou r se  o f  t h i s  survey.  The 

a l t ime te r  p r o f i l e  i s  f a i r l y  s t e a d y  through t h i s  a r e a  s o  t h e r e  

wouldn't be any i n t e r f e r e n c e  from b i r d  motion i n  t h e s e  responses .  

The magnetic p r o f i l e s  i n d i c a t e  one,  l a r g e ,  major peak and a l s o  a  

smal ler  peak i n  t h e  g r a d i e n t  t o  t h e  east.  There a r e  s e v e r a l  

occurrences o f  p y r i t e  i n  a  background o f  r h y o l i t e  and a n d e s i t e  

mapped i n  t h i s  v i c i n i t y .  This  would be  a  good t a r g e t  f o r  ground 

geophysical  follow-up. 

Conductor 12 

P o s i t i o n i n g  of t h i s  conductor  i s  approximate.  The f l i g h t  

path i s  a t  an extreme edge of  t h e  survey block.  A i r  photos  have 

a g r e a t  d e a l  o f  d i s t o r t i o n  a t  t h e i r  edges ,  such a s  t h e  l o c a t i o n  

of t h e s e  anomalies.  These responses  have t h e  same c h a r a c t e r i s t i c s  

a s  t hose  o f  Conductor 11. Ground geophys ica l  work w i l l  be  needed 

t o  d e l i n e a t e  t h e  sou rce  o f  t h i s  conductor .  



Morice Lake Extension Areas 

The survey a r e a s  a b u t  t h e  o r i g i n a l  survey  block.  The 

f l i g h t  l i n e  d i r e c t i o n  f o r  Block A i s  t h e  same as f o r  t h e  o r i g i n a l  

survey, N 45O E ,  and f o r  Block B,  E-W. 

Geology i n  t h e  a r e a  appea r s ,  by e x t r a p o l a t i o n  (Geology 

Map, New Moon P r o p e r t y ,  S t .  J o e  Canada Inc . ;  Map 1064A, Whi t e sa i l  

Lake , B .C. , G. S .C. ) , t o  be  much t h e  same a s  t h e  o r i g i n a l  survey  

block. Andes i te ,  d a c i t e  and r h y o l i t e  a r e  t h e  main rock t y p e s  i n  

the  a r e a  w i t h  l a r g e  a r e a s  covered by i c e  f i e l d s  and g l a c i a l l y  

deposi ted m a t e r i a l .  

The s e l e c t i o n  c r i t e r i a  f o r  f u r t h e r  d i s c u s s i o n  of t h e  E.M. 

responses was g r e a t e r  ampli tude,  h i g h e r  c o n d u c t i v i t y  v a l u e s ,  

magnetic c o r r e l a t i o n  o r  s i g n i f i c a n t  l i n e - t o - l i n e  c o r r e l a t i o n .  

[I- -r 
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BLOCK A 

Conductor 1 

The main conductor is comprised of t h r e e  anomalies whose 

amplitudes may have been increased  by b i r d  motion. There does 

no t  appear t o  be any r e a l  a s soc ia ted  magnetic f e a t u r e .  The 

o t h e r  anomalies a r e  s c a t t e r e d ,  with no r e a l  l ine - to - l ine  o r  

magnetic c o r r e l a t i o n .  This zone would be low p r i o r i t y .  

Conductor 2 

Anomalies 10072A, 19020B and 19020C f lank a small  magnetic 

f e a t u r e .  Unfortunately,  t h e r e  i s  no c o r r e l a t i n g  E.M. response on 

l ine10082.  Therefore,  t h i s  would be a low p r i o r i t y  t a r g e t .  

Conductor 3 

There i s  a smal l  i n f l e c t i o n  i n  t h e  magnetic p r o f i l e  t h a t  

may be a s s o c i a t e d  wi th  t h i s  conductor. The anomaly has good 

amplitudes and t h e r e  does no t  appear t o  be.much motion causing 

movemeht on t h e  a l t i m e t e r  t r a c e .  This would be a medium p r i o r i t y  

t a r g e t .  

Conductor 4 

This anomaly, 10090A, has  good amplitudes  and i s  a l s o  

coinc ident  with t h e  peak of a l a r g e  magnetic f e a t u r e .  The 

a l t i m e t e r  t r a c e  i s  r e l a t i v e l y  f l a t  through t h i s  a r e a ,  s o  b i r d  
I 

motion does no t  appear t o  be a f a c t o r .  This i s  a medium p r i o r i t y  

zone. 



Conductor 5 

Although t h i s  anomaly, 10122A, has  good ampli tudes  and 

no apparen t  b i r d  motion,  t h e r e  i s  no c o i n c i d e n t  response on 

l i n e  10112 which i s  p l o t t e d  i n  t h e  same p o s i t i o n .  There is  a l s o  

no a s s o c i a t e d  magnetic f e a t u r e ,  t h e r e f o r e ,  t h i s  i s  a low p r i o r i t y  

zone. 

Conductor' 6 

This  conductor  i s  i n t e r c e p t e d  on two t r a v e r s e  l i n e s ,  10170 

and 10180. The magnetic p r o f i l e  of  l i n e  10170 shows a small 

magnetic f e a t u r e  c o r r e l a t i n g  w i t h  t h e  E.M. responses .  Although 

the  same f e a t u r e  does n o t  appear  on l i n e  10180, it does appear  

on l i n e  10162. The E.M. p r o f i l e s  e x h i b i t  good ampl i tudes ,  shape 

and c o n d u c t i v i t y ,  i n d i c a t i n g  a h igh  p r i o r i t y  f o r  follow-up work. 

Conductor 7 

Cont ro l  l i n e  anomaly 19020F and t r a v e r s e  l i n e  anomalies 

10170F.and 10170G, i n t e r c e p t  a conductor  t h a t  p a r a l l e l s  a 

magnetic f e a t u r e  a t  t h e  wes te rn  edge o f  t h e  survey  block.  

Unfor tunate ly ,  l i n e  10180 s t a r t s  t o o  l a t e  t o  p rov ide  any c o r r e l a t i o n .  

This zone would be  a medium p r i o r i t y  zone. 

Conductive Zone 8 

An a x i s  has  n o t  been drawn through t h i s  zone , s ince  t h e s e  

responses  a r e  n o t  d e f i n i t e  enough. The altimeter trace i n d i d a t e s  

the p r o b a b i l i t y  of  b i r d  motion. On t h e  o t h e r  hand, t h e s e  responses  

only s t r e t c h  a c r o s s  t h e  one magnetic f e a t u r e .  This would be a 

low t o  medium p r i o r i t y  zone. 



Conductor 9 

This  conductor  was s e l e c t e d  due t o  i t s  l a r g e r  ampli tudes  

and b e t t e r  d e f i n e d  shape.  However, it l ies  on a magnetic g r a d i e n t  

and may be due t o  b i r d  motion. Therefore ,  t h i s  i s  a low p r i o r i t y  

zone. 

Conductors 10 and 11 

Both t h e s e  conductors  may be due t o  b i r d  motion and n e i t h e r  

has any i n t e r c e p t s  on l i n e  10260, b u t  t hey  bo th  have c o i n c i d e n t  

magnetic f e a t u r e s  on l i n e  10250 ' s  p r o f i l e .  The E.M. responses  

on l i n e  10250 have good shapes  and ampli tudes .  Anomaly 10250E 

is not  q u i t e  a s  good as t h e  o t h e r  on t h a t  same l i n e ,  b u t  t h e r e  

may be an a s s o c i a t i o n  w i t h  anomaly 10270B,  which has  a s i m i l a r  

magnetic f e a t u r e .  These would be medium p r i o r i t y  zones. 

Zone 1 2  

This zone c o n t a i n s  m u l t i p l e ,  s c a t t e r e d ,  weak-to-questionable 

responses. With two p o s s i b l e  e x c e p t i o n s ,  t h e r e  i s  on ly  c o i n c i d e n t a l  

l ine- to- l ine  c o r r e l a t i o n .  There a r e  two axes  t h a t  have been 

in t e rp re t ed  i n  t h i s  zone. These E.M. responses  a r e  s t i l l  n o t  

t ha t  good, b u t  t hey  have i n t e r e ~ t i n g ~ p o s s i b l y  a s s o c i a t e d ,  magnetic 

features .  Conductor A has  a small,  s u b t l e  dyke f e a t u r e  which 

becomes more prominant f u r t h e r  n o r t h .  Conductor B has  what appears  

t o  be a broader  f e a t u r e  b u t  t h a t  may be due t o  t h e  o b l i q u e  
I t raverse  t o  s t r i k e  ang le .  I n  t h i s  area,Conductor A would be medium 

p r io r i t y ;  B,medium p r i o r i t y ;  and t h e  rest of  t h e  responses ,  low 

p r i o r i t y  f o r  follow-up. 



BLOCK B - 
Conductor 1 

The magnetic p r o f i l e s  ac ross  t h i s  conductor have t h e  

appearance of  a t h i n ,  dipping dyke. The E.M. anomalies p l o t  

near the  crossover  p o i n t  from peak t o  trough. I n  t h i s  v i c i n i t y ,  

the two t r a v e r s e  l i n a s  (20050 and 20060) almost coincide.  Also, 

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

over. Although t h e  E.M. responses may be due t o  b i r d  motion, 

the c o r r e l a t i o n  t o  a magnetic f e a t u r e  make t h i s  a good t a r g e t  f o r  

follow-up. 

Conductor 2 

This i s  apparent ly  a s i n g l e  l i n e  i n t e r c e p t ,  20140G. I t  

l i e s  i n  a broad magnetic g rad ien t .  This anomaly may be r e l a t e d  

t o  20130A. The conduct ivi ty- thickness  value may be s l i g h t l y  

over-valued due t o  b i r d  motion. This would be a medium t o  low 

p r i o r i t y  zone f o r  follow-up. 

Conductor 3 

These two anomalies, 20191A and B, may be r e l a t e d  t o  

bird motion, a p o s i t i o n  supported by t h e  f a c t  t h a t  l i n e  20200 

has no c o r r e l a t i n g  responses,  d e s p i t e  i t s  proximity.  However, 

there  a r e  two d i s t i n c t  responses here land both,  while  no t  picked 

as 2 channel anomalies, show d e f l e c t i o n  i n  t h a t  t r a c e .  Magnetic- I 

a l l y ,  these  responses l i e  on a g r a d i e n t ,  c l o s e  t o  a trough. 

This is  a low p r i o r i t y  zone. 



Conductor 4 

Although t h i s  i s  a s i n g l e  i n t e r c e p t  conductor ,  it i s  a l s o  

c o i n c i d e n t  w i t h  a magnetic peak. The anomaly i s  well-shaped 

b u t  it a l s o  has  low ampli tude.  Without ano the r  E.M. response 

c o r r e l a t i n g  t o  t h e  same magnetic f e a t u r e ,  t h i s  should be a low 

p r i o r i t y  zone. 

Conductor 5 

Anomaly 20261C has  an a x i s  drawn through it because of  

the smal l  magnetic d e f l e c t i o n  on t h e  p r o f i l e s ,  which appears  t o  

be a s soc i a t ed  t o  t h e  same conductor .  The l i n e - t o - l i n e  c o r r e l a t i o n ,  

including a t i e  l i n e ,  make t h i s  a medium t o  h igh  p r i o r i t y  t a r g e t .  

Conductor 6 

T i e  l i n e  anomaly 29010A has  good E.M. ampli tude and two 

other anomalies appear  t o  be a s s o c i a t e d  t o  t h e  same conductor .  

The l i n e - t o - l i n e  c o r r e l a t i o n ,  i n c l u d i n g  a t i e  l i n e ,  make t h i s  a 

medim t o  h igh  p r i o r i t y  t a r g e t .  

Conductive Zone 7 

This zone i s  o u t l i n e d  due t o  i t s  anomalous E.M. response  

amplitudes. The channel  responses  a r e  l a r g e r  t han  any o t h e r  

locat ion,  e i t h e r  i n  t h e  o r i g i n a l  survey  a r e a  o r  t h e  ex t ens ion  

blocks. The responses  a r e  s o  broad,  t h a t  t o  draw any axes  
I 

would be more imagina t ion  t h a n  f a c t .  This  zone,as  a whole, 

appears t o  fo l low a s t r eam bed. The peak r e sponses ,  however, 

diverge on l i n e  20270. Although t h i s  zone may merely be s u r f i c i a l  

conductivity,  a reconnaissance- type follow-up may be i n d i c a t e d .  



Conductor 8 

Anomaly 20041A amplitudes are just barely above background 

and may be the result of bird motion, but it also flanks a 

magnetic feature. This would be a low priority zone. 

SUMMARY 

Priority assignments for follow-up have been made on the 

basis of E.M. characteristics qualities, line-to-line correlation, 

magnetic associations and available geologic information. 

Medium and high priority classifications speak for themselves. 

Low priority zones and zones that have no priority mentioned, may 

be upgraded to medium or high priority based on further available 

information. 

The highly variable speed of the helicopter while on 

survey, and the large areas of the survey blocks under ice and 

snow, make exact positioning of E.M. anomalies and conductor axes 

difficult to impossible. The further a response is from an 

actual plotted fiducial point, the more approximate its position 

is. For accurate positioning, ground geophysical work must be 

done. INPUT axis locations should be regarded as approximations 

only. 

The low amplitudes and lack of later channel responses made 

dip and depth determinations impossible. Geology and ground 

geophysics will be needed to further delineate conductor 

characteristics. 

January 21, 1983. 

~ouglds Isherwood, 
Geophysicist. 



APPENDIX 

EQUIPMENT 

The helicopter is equipped with a Mark VI INPUT (R) E.M. 
system and Sonotek P.M.H. 5010 Proton Magnetometer. Radar 

altimeters are used for vertical control. The outputs of 

these instruments together with fiducial timing marks are 

recorded by means of galvanometer type recorders using light 

sensitive paper. Thirty-five millimeter half-frame cameras 

are used to record the actual flight path. 

BARRINGER/QUESTOR MARK VI INPUT (R) SYSTEM 

The Induced Pulse Transient (INPUT) system is particularly 

well suited to the problems of overburden penetration. 

Currents are induced into the ground by means of a pulsed 

primary electromagnetic field which is generated in a 

transmitting loop around the helicopter. By using half-sine 

wave current pulses and a loop of large turns-area, the high 

output power needed for deep penetration is achieved. 

The induced current in a conductor produces a secondary 

electromagnetic field which is detected and measured after 

the termination of each primary pulse. Detection is 

accomplished by means of a receiving coil towed behind the 

helicopter on two hundred and fifty feet of cable, and the 
I 

received signal is processed and recorded by equipment in 

the helicopter. Since the measurements are in the time 

domain rather than the frequency domain common to continuous 

wave systems, interference effects of the primary transmitted 



field are eliminated. The secondary field is in the form of 

a decaying voltage transient originating in time at the 

termination of the transmitted pulse. The amplitude of the 

transient is, of course, proportional to the amount of 

current induced into the conductor and, in turn, this current 

is proportional to the dimensions, the conductivity and the 

depth beneath the helicopter. 

The rate of decay of the transient is inversely proportional 

to conductivity. By sampling the decay curve at six different 

time intervals, and recording the amplitude of each sample, an 

estimate of the relative conductivity can be obtained. By this 

means, it is possible to discriminate between the effects due 

to conductive near-surface materials such as swamps and lake 

bottom silts, and those due to genuine bedrock sources. The 

transients due to strong conductors such as sulphides exhibit 

long decay curves and are therefore commonly recorded on all 

s i x  channels. Sheet-like surface materials, on the other hand, 

have short decay curves and will normally only show a response 

in the first two or three channels. 

The samples or gates are positioned at 340, 5$0, 840, 1240, 1740 

and 2 3 4 0  micro-seconds after  the cessation of the pulse, The 

widths of the gates are 200, 200, 400, 400, 600 and 600 micro- 

seconds respectively, 

For homogeneous conductions, the transient decay will be exponential 

and the time constant of decay is equal to the time difference at 



two successive sampling points divided by the log ratio or 

the amplitudes at these points. 

SONOTEK P.M.H. 5010 PROTON MAGNETOMETER 

The magnetometer which measures the total magnetic field has 

a sensitivity of 1 gamma and a range from 20,000 gammas to 

100,000 gammas. 

b. Because of the high intensity field produced by the INPUT 
E 

transmitter, the magnetometer results are recorded on a time- 

sharing basis. The magnetometer head i: energ ized 

transmitter is on, but the read-out is obtained during the 

short period when the transmitter is off. The precession 

frequency is being recorded and converted to gammas during 

the 0.2 second interval when there is nc 

transmitter loop. 

power 

The magnetometer has two scales, a coarse and a fine scale. 

The fine scale indicates a 10 gamma change for a 1 cm. change 

in amplitude. The coarse scale moves 2 

for a 100 gamma change with gamma range 

mm. ( 

with 1 

or 1 

. gam 

ivis 
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the analog record. 

A sample record is included to indicate the method used for 

correcting the position of the E.M. Bird and to identify the 

paraneters that are recorded. 

All the anomaly locations, magnetic correlations, conductivity- 

thickness values and the amplitudes of channel number 2 are 

listed on the data sheets accompanying the final maps. 

POSITIVE ANOMALY SYMBOL 

A symbol ascribed to spatially represent the position of peak 

response amplitude from a conventional secondary field direction. 

The convention is based on the response type most frequently 

detected with the geometrical configuration of the system. 

CONDUCTIVITY THICKNESS + 
A numerical value based on a ratio between early and late channel 

amplitudes. It normalizes the DECAY INTERVAL CLASSIFICATION 

against the AMPLITUDE CLASSIFICATION to derive a value based on 

the temporal rate of decay of the secondary field. 

SELECTED CHANNEL HALF WIDTH LIMIT -+++ 
A planimetric representation of the profile-derived half-width 

of a positive response. It may also be used to indicate the 

group half-width of multiple responses. 



ASSOCIATED MAGNETIC PEAK -L!- 
A symbol ascribed to spatially represent the position and 

magnitude of a magnetic susceptibility anomaly proximate to a 

recognized conductivity anomaly. For purposes of plotting 

simplifications, only positive monopoles and the positive 

component of dipolar responses are mapped in this manner. 

GENERAL INTERPRETATION 

The INPUT system will respond to conductive overburden and 

near-surface horizontal conducting layers in addition to 

bedrock conductors. Differentiation is based on the rate of 

transient decay, magnetic correlation and the anomaly shape 

together with the conductor pattern and topography. 

Power lines sometimes produce spurious anomalies but these can 

be identified by reference to the monitor channel. 

L Railroad and pipeline responses are recognized by studying 

L1 D ~ .  the film strips. 

Graphite or carbonaceous material exhibits a wide range of 

I conductivity. When long conductors without magnetic correlation 

are located on or parallel to known faults or photographic 

ir ) linears, graphite is most likely the cause. I 

I , /  
1) 
! 11 

Contact zones can often be predicted when anomaly trends coincide - - 

with the lines maximum 

- 

gradient along flanking magnetic 

. , anomaly. It is unfortunate that graphite can also occur as 
i i 



r e l a t ive ly  s h o r t  conductors and produce a t t r a c t i v e  looking 

anomalies. With no o t h e r  information than t h e  a i rborne  r e s u l t s ,  

these must be examined on t h e  ground. 

Serpent in ized  p e r i d o t i t e s  o f t e n  produce anomalies with 

a  charac ter  t h a t  i s  f a i r l y  easy t o  recognize.  The conduct iv i ty  

which i s  probably caused i n  p a r t  by magnet i te ,  i s  f a i r l y  low 

so t h a t  t h e  anomalies o f t e n  have f a i r l y  l a r g e  response on 

channel # 1, they  decay r a p i d l y  and they have s t r o n g  magnetic 

co r re la t ion .  INPUT E.M. anomalies over  massive magnet i tes  

show a  r e l a t i o n s h i p  t o  t h e  t o t a l  Fe content .  Below 25-30%, 

very l i t t l e  o r  no response a t  a l l  i s  obta ined  b u t  a s  t h e  

percentage i n c r e a s e s  t h e  anomalies become q u i t e  s t r o n g  with a 

c h a r a p t e r i s t i c  r a t e , o f  decay which i s  u s u a l l y  g r e a t e r  than  

t h a t  produced by massive su lphides .  

Commercial su lph ide  o r e  bodies  a r e  r a r e  and those t h a t  

respond t o  h e l i c o p t e r  survey methods usua l ly  have medium t o  

high conduct iv i ty .  Limited l a t e r a l  dimensions a r e  t o  be 

expected and many have magnetic c o r r e l a t i o n  caused by magnetite 

o r  p y r r h o t i t e .  Provided t h a t  t h e  o r e  bodies  do n o t  occur 

within formational  conductive zones a s  mentioned above, t h e  

anomalies caused by them w i l l  u sua l ly  be recognized on an E,M, 

map a s  p r i o r i t y  t a r g e t s ,  
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