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S U M M A R Y  

The " J t t  C l a i m  Group  i s  l o c a t e d  o n  t . . e  s o u t h w e s t  

s l o p e s  o f  M t .  Reed, 25 k m  e a s t  o f  C a s s i a r ,  B. C.  i n  t h e  

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

The c l a i m  g r o u p  c o v e r s  a s e q u e n c e  o f  s h a l l o w  w a t e r  

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

L o w e r  C a m b r i a n  A t a n  Group.  An E a r l y  T e r t i a r y  g r a n i t e  

p o r p h y r y  s t o c k ,  m e a s u r i n g  1,000 b y  225  m e t r e s ,  c o n f o r m a b l y  

i n t r u d e s  a 2 5 0  m e t r e  t h i c k  l i m e s t o n e  u n i t .  S t o c k  r e l a t e d  

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

' m a t i o n  o f  t w o  s k a r n  t y p e s ,  one l o c a t e d  a t  t h e  s t o c k ' s  c o n -  

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

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

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

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

As a c o n s e q u e n c e  o f  t h e  1 9 8 1  p r o g r a m  t h e  s k a r n  z o n e s  

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

accommodate t h e  r e l a t i v e l y  l o w  t u n g s t e n  a n d  molybdenum 

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

cr 
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1. INTRODUCTION 

The M t .  Reed O p t i o n  i s  a.W-Mo p r o s p e c t  a s s o c i a t e d  w i t h  

s k a r n  z o n e s  m a r g i n a l  t o  t h e  M t .  Reed g r a n i t e  p o r p h y r y  s t o c k ,  

l o c a t e d  i n  n o r t h e r n  B r i t i s h  C o l u m b i a .  From J u n e  1 t o  A u g u s t  

31 ,  1981 ,  f i e l d  w o r k  c o n s i s t i n g  o f  d i a m o n d  d r i l l i n g  a n d  geo-  

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

The 1 9 8 1  p r o g r a m  was u n d e r  t h e  d i r e c t i o n  o f  Susan B a r n h i l l ,  
\ 

a n  M.Sc. s t u d e n t  a t  Queen 's  U n i v e r s i t y ,  a n d  s u p e r v i s e d  b y  

J .  W a t k i n s .  

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

1.1 L o c a t i o n  a n d  A c c e s s  

The M t .  Reed O p t i o n  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  25 km e a s t  o f  C a s s i a r ,  B .C .  ( F i g u r e  1). 

The c l a i m s  a r e  l o c a t e d  on  t h e  s o u t h w e s t  s l o p e s  o f  M t .  Reed 

a n d  c e n t e r e d  on l a t i t u d e  590  1 9 '  and  l o n g i t u d e  129O 2 7 ' .  

A c c e s s  t o  t h e  p r o p e r t y  is g a i n e d  f r o m  t h e  D e l l a  M i n e s  

r o a d  w h i c h  t u r n s  o f f  t h e  C a s s i a r  H ighway  j u s t  e a s t  o f  t h e  H o t  

C r e e k  c r o s s i n g .  

1 . 2  T o p o q r a p h y  

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

M t .  Reed ( s u m m i t  e l e v a t i o n  1 , 9 9 0  m e t r e s ) .  The c l a i m s  c o v e r  a 

r i d g e  w h i c h  emana tes  f r o m  t h e  s u m m i t  o f  M t .  Reed. E l e v a t i o n  

on  t h e  c l a i m  g r o u p  r a n g e s  f r o m  1,150 m e t r e s  t o  1 ,900 m e t r e s ,  

w i t h  t h e  t r e e  l i n e  a t  a p p r o x i m a t e l y  1 ,365  m e t r e s .  
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1.3 C l a i m  S t a t u s  

The M t .  Reed O p t i o n  c u r r e n t l y  c o n s i s t s  o f  one c l a i m  

b l o c k  (llJ1l c l a i m )  c o n s i s t i n g  o f  1 2  u n i t s  ( r e c o r d  number  2 4 7 ) .  

S u f f i c i e n t  w o r k  h a s  b e e n  done  on  t h e  llJ1l c l a i m t o  m a i n t a i n  

them i n  g o o d  s t a n d i n g  u n t i l  November 2 5 ,  1 9 8 9 .  

1 . 4  H i s t o r y  a n d  P r e v i o u s  Work 

I n  1 9 4 7  t h e  J o e  Reed Ag-Pb-Zn v e i n  was s t a k e d .  

I n  1 9 4 9  t h e  p r o p e r t y  was o p t i o n e d  t o  Yukon Ranges 

E x p l o r a t i o n  L t d .  Work c o n s i s t e d  o f  t r e n c h i n g  a n d  s a m p l i n g  

t h e  J o e  Reed v e i n .  

D u r i n g  1 9 5 5 - 1 9 5 6  Cominco o p t i o n e d  t h e  p r o p e r t y  and  

d r i l l e d  5 h o l e s  ( t o t a l l i n g  455  m e t r e s )  on  t h e  Joe Reed v e i n .  

I n  1 9 6 8  t h e  c l a i m  b l o c k  was e x t e n d e d  t o  t h e  n o r t h w e s t  

t o  c o v e r  t h e  M t .  Reed g r a n i t e  p o r p h y r y  s t o c k .  

I n  1 9 6 9  t h e  p r o p e r t y  was o p t i o n e d  t o  B r e t t l a n d  M i n e s  

L t d .  a n d  G l e n  Copper  M i n e s  L t d .  Work c o n s i s t e d  o f  g e o l o g i c a l ,  

g e o c h e m i c a l ,  m a g n e t i c  a n d  Z.P.  s u r v e y s .  

I n  1 9 7 0  P a c i f i c  P e t r o l e u m  L t d .  o p t i o n e d  t h e  p r o p e r t y  

f r o m  B r e t t l a n d  M i n e s  L t d .  and  G l e n  Copper  M i n e s  L t d .  a n d  

d r i l l e d  1 3  h o l e s  ( t o t a l l i n g  1 , 0 7 5  m e t r e s ) .  

I n  1 9 7 1  B r e t t l a n d  M i n e s  L t d .  and  G l e n  Copper  M i n e s  

L t d .  d r i l l e d  6 h o l e s  ( t o t a l l i n g  7 3 5  m e t r e s ) .  
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1 . 4  H i s t o r y  a n d  P r e v i o u s  Work ( c o n k )  

I n  1 9 7 8  C a n a d i a n  S u p e r i o r  E x p l o r a t i o n  L t d .  o p t i o n e d  

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

o u t  a b e d r o c k  g e o c h e m i c a l  s u r v e y  a n d  d r i l l e d  3 h o l e s  

( t o t a l l i n g  1 5 3  m e t r e s ) .  

I n  1 9 7 9  C a n a d i a n  S u p e r i o r  E x p l o r a t i o n  L t d .  d r i l l e d  

4 h o l e s  ( t o t a l l i n g  406 m e t r e s ) .  

I n  1 9 8 0  C a n a d i a n  S u p e r i o r  E x p l o r a t i o n  L t d .  mapped 

t h e  g e o l o g y  i n  t h e  i m m e d i a t e  a r e a  o f  t h e  M t .  Reed g r a n i t e  

p o r p h y r y  s t o c k  and  d r i l l e d  7 h o l e s  ( t o t a l l i n g  863 m e t r e s ) .  

1 .5  Work i n  1 9 8 1  

F i e l d  work commenced o n  J u n e  1 a n d  c o n t i n u e d  u n t i l  

A u g u s t  31 .  D u r i n g  t h i s  p e r i o d  t h e  f o l l o w i n g  w o r k  was 

c o m p l e t e d .  

1. The c o n s t r u c t i o n  o f  a c c e s s  r o a d s  a n d  d i a m o n d  

d r i l l  pads .  

2.  The d r i l l i n g  a n d  l o g g i n g  o f  1 8  h o l e s  t o t a l l i n g  

2,668.2 m e t r e s .  

3 .  The g e o l o g i c a l  m a p p i n g  o f  t h e  s k a r n  t y p e s  m a r g i n a l  

t o  t h e  M t .  Reed s t o c k .  

4 .  The g e o l o g i c a l  m a p p i n g  i n  t h e  a r e a  o f  M t .  Reed. 
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2. GEOLOGY 

2 .1  R e g i o n a l  G e o l o g y  

Bedded  r o c k s  i n  t h e  C a s s i a r  a r e a  r a n g e  i n  age  f r o m  

P r o t e r o z o i c  t o  D e v o n o / M i s s i s s i p p i a n ,  a n d  h a v e  b e e n  d e s c r i b e d  

b y  G a b r i e l s e  ( 1 9 6 3 )  a s  t h e  Good Hope, A t a n ,  K e c h i k a ,  S a n d p i l e ,  

McDame, a n d  S y l v e s t e r  g r o u p s .  The P r o t e r o z o i c  Good Hope 

Group h a s  s i n c e  b e e n  r e c l a s s i f i e d  a n d  named t h e  I n g e n i k a  

Group (Mansy a n d  G a b r i e l s e ,  1 9 7 8 ) .  E x c e p t  f o r  t h e  s t r a t i -  

g r a p h i c a l l y  h i g h e s t  S y l v e s t e r  Group ,  w h i c h  h a s  b e e n  i n t e r p r e t e d  

t o  b e  an a l l o c h t h o n o u s  v o l c a n i c  t e r r a i n  (Monger ,  e t  a l ,  1972), 

t h e  r o c k s  a r e  a s h e l f  a s s e m b l a g e  o f  f i n e - g r a i n e d  q u a r t z i t e s ,  

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

The i n t r u s i v e  r o c k s  i n  t h e  C a s s i a r  a r e a  i n c l u d e  u l t r a -  

m a f i c  r o c k s  o f  post-Devono/Mississippian age, t h e  m a i n  C a s s i a r  

B a t h o l i t h  d a t e d  a t  102_+3 my. ( C h r i s t o p h e r ,  e t  a l ,  1 9 7 2 ) ,  

C r e t a c e o u s  q u a r t z - m o n z o n i t e  s t o c k s  e m p l a c e d  m a r g i n a l  t o  t h e  

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

w h i c h  t h e  M t .  Reed s t o c k  i s  one,  d a t e d  a t  5 0  my. ( C h r i s t o p h e r ,  

e t  a l ,  19721 ,  e m p l a c e d  i n t o  l o w e r  s t r a t i g r a p h i c  u n i t s  e a s t  

o f  t h e  C a s s i a r  B a t h o l i t h .  

The C a s s i a r  B a t h o l i t h  o c c u p i e s  a r e g i o n a l l y  e x t e n s i v e  

n o r t h - n o r t h w e s t  t r e n d i n g  a n t i c l i n a l  z o n e  w i t h  i t s  e a s t e r n  

c o n t a c t  a t  a s l i g h t  a n g l e  t o  t h e  r e g i o n a l  t r e n d  o f  t h e  
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2 . 1  R e g i o n a l  G e o l o g y  (cant) 

b o r d e r i n g  b e d d e d  r o c k s .  E a s t  o f  t h e  B a t h o l i t h  ( F i g u r e  2) 

P r o t e r o z o i c  t o  D e v o n o / M i s s i s s i p p i a n  r o c k s  f o r m  a b r o a d  

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

c o r e d  w i t h  S y l v e s t e r  Group  v o l c a n i c  r o c k s .  N o r t h w e s t  

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

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

r e p r e s e n t  s o u t h w e s t  d i p p i n g  t h r u s t s  ( H .  G a b r i e l s e  

p e r s  comm.). 

2 .2  L o c a l  G e o l o q y  

The s u r f i c i a l  g e o l o g y  i n  t h e  a r e a  o f  M t .  Reed is 

s u m m a r i z e d  on t h e  a c c o m p a n y i n g  map ( F i g u r e  3 ) .  The c h r o n o -  

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

EARLY T E R T I A R Y  

5. G r a n i t e  p o r p h y r y  s t o c k s  

LOWER C A M B R I A N  ( A T A N  G R O U P )  

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

4 .  L i m e s t o n e - d o l o s t o n e  

a )  m a s s i v e  t o  p l a t e y ,  f o s s i l i f e r o u s  ( a r c h e o -  
c y a t h i d ,  t r i l o b i t e s ) ,  s o m e t i m e s ' o o l i t i c  
o r  c o n t a i n i n g  s i l t y  l a y e r s ,  f l a s e r  t e x t u r e s  
i n  p l a c e s .  

f i s s i l e  g r e y  o r  b r o w n  s h a l e ,  a p p r o x i m a t e l y  
8 cm t h i c k  l a y e r s  

b )  f o s s i l i f e r o u s  l i m e s t o n e  i n t e r b e d d e d  w i t h  
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LOWER C A M B R I A N  ( A T A N  G R O U P )  ( c o n t )  

3 .  C l a s t i c  S e d i m e n t s  

a )  g r e e n ,  b r o w n  o r  maroon  q u a r t z i t i c  s a n d s t o n e ,  

b )  c l e a n  w h i t e ,  medium g r a i n e d  q u a r t z i t e  
c )  s h a l e  o r  s l a t e ,  b r o w n  t o  b l a c k ,  c r o s s  b e d d e d  

m a s s i v e  

UPPER P R O T E R O Z O I C  ( I N G E N I K A  G R O U P )  

- s h a l l o w  w a t e r  c l a s t i c  a n d  c a r b o n a t e  r o c k s  
p r e v i o u s l y  c a l l e d  t h e  Good Hope Group.  

2. a )  Red b e d s -  
D i s t i n c t i v e  r e d  c a l c a r e o u s - a r g i l l a c e o u s  
u n i t s .  Red, f i n e l y  l a m i n a t e d  s h a l e  o r  
sandy  r e d  l i m e s t o n e .  Common c h i p  b r e c c i a  
t e x t u r e  c o m p r i s i n g  a n g u l a r  r e d  s a n d y  o r  
s i l t y  f r a g m e n t s  i n  a g r e y  o r  p i n k  l i m e -  
s t o n e .  A p p e a r s  t o  b e  n e a r  t h e  t o p  o f  t h e  
c a l c a r e o u s  s e q u e n c e  and  may r e p r e s e n t  
o x i d i z i n g  d e p o s i t i o n a l  c o n d i t i o n s .  

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

U s u a l l y  m a s s i v e ,  o r  t h i n  t o  t h i c k l y  bedded ,  
e u h e d r a l ,  b u f f  c o l o u r e d  d o l o m i t e  c r y s t a l s  
g i v e  a s p o t t e d  a p p e a r a n c e  t o  some b e d s ,  
o c c a s s i o n a l l y  p i s o l i t i c ,  one b l a c k  ( o r g a n i c  
r i c h )  l i m e s t o n e  b e d  seen.  

b )  D o l o m i t i c  l i m e s t o n e -  

c )  U n d i f f e r e n t i a t e d  m a s s i v e  g r e y  l i m e s t o n e -  

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

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

A p p r o x i m a t e l y  1 0 . c m  t h i c k  a l t e r n a t i n g  p e l i t e  
and  l i m e s t o n e ,  may b e  s c h i s t o s e .  

b )  S h a l e  w i t h  p l a t e y  l i m e s t o n e -  

c )  P e l i t e / l i m e s t o n e -  
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T h e  s e d i m e n t s  g e n e r a l l y  h a v e  a 1200 t o  1400 s t r i k e .  

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

t h e  a r e a .  S l i c k e n s i d e s ,  w h e r e  s e e n ,  p l u n g e  c o n s i s t e n t l y  

a t  2 5 O  t o  t h e  s o u t h .  C a l c i t e  s t o c k w o r k  v e i n s  o r  d o l o m i t i c  

b r e c c i a s  a r e  common i n  t h e  v i c i n i t y  o f  f a u l t s .  

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

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

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

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

l a r g e  f o l d s  t r e n d i n g  1350 a n d  p l u n g i n g  Z O O  NW. 

The  f o l l o w i n g  c r i t e r i a  were u s e d  t o  d i s t i n g u i s h  

A t a n  G r o u p  r o c k s  f r o m  I n g e n i k a  G r o u p  r o c k s  ( p e r s .  comm. 

H .  G a b r i e l s e ,  1 9 8 1 ) .  

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

2. r e d  b e d s  i n  I n g e n i k a  G r o u p  l i m e s t o n e s  

3 .  p i s o l i t e s  i n  I n g e n i k a  G r o u p  r o c k s  
v e r s u s  o o l i t e s  i n  A t a n  G r o u p  r o c k s  

4 .  f o s s i l s  f o u n d  o n l y  i n  A tan  G r o u p  r o c k s  

2 . 3  P r o p e r t y  G e o l o g y  

The  s u r f i c i a l  g e o l o g y  i n  t h e  a r e a  o f  t h e  M t .  Reed  

s t o c k  i s  d e t a i l e d  on F i g u r e  4 .  
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A l i m e s t o n e  u n i t ,  a v e r a g i n g  250 m e t r e s  t h i c k ,  o f  

t h e  A t a n  Group  ( u n i t  4a, F i g u r e  3 )  s t r i k e s  s o u t h e a s t  a c r o s s  

t h e  p r o p e r t y .  O f f  t h e  p r o p e r t y  t h e  u n i t  d i p s  450 t o  600 

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

t o  t h e  s o u t h w e s t .  A c o m p o s i t e  g r a n i t e  s t o c k ,  w i t h  a s u r f a c e  

d i m e n s i o n  1,000 m e t r e s  b y  225 m e t r e s ,  h a s  i n t r u d e d  t h e  l i m e -  

s t o n e  u n i t .  The s t o c k ' s  l o n g  a x i s  p a r a l l e l s  t h e  t r e n d  o f  

t h e  l i m e s t o n e  u n i t .  

The s t o c k  i s  composed o f  t w o  g r a n i t e  t y p e s ;  a l e u c o -  

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

c h a r a c t e r i z e d  b y  c o n t a i n i n g  up t o  5 %  b i o t i t e ,  h a s  a d a r k  

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

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

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

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

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

a t i o n  o f  t h e  b i o t i t e  g r a n i t e .  C l a y  a l t e r a t i o n  i s  more  i n t e n s e  

i n  t h e  l e u c o g r a n i t e  ( u p  t o  2 0 % )  a n d  a p p e a r s  t o  d e c r e a s e  i n  

i n t e n s i t y  away f r o m  t h e  o u t e r  c o n t a c t  o f  t h e  s t o c k .  A p o r t i o n  

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

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

r a r e .  The a p p a r e n t  n e c k i n g  down o f  t h e  s t o c k  i n  p l a n  v i e w  

c o r r e l a t e s  w i t h  t h e  t o p o g r a p h i c  r i d g e  e m a n a t i n g  f r o m  t h e  
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summit o f  M t .  R e e d , s u g g e s t i n g  t h a t  t h e  s t o c k  p i n c h e s  o u t  

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

S k a r n  is p r e s e n t  w i t h i n  a n d  m a r g i n a l  t o  t h e  l i m e -  

s t o n e  u n i t  i n  p r o x i m i t y  t o  t h e  g r a n i t e  s t o c k .  The s k a r n  

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

p r e - s k a r n  l i m e s t o n e  l i t h o l o g y :  

O r i q i n a l  l i t h o l o q y  S k a r n  l i t h o l o g y  

1. M a s s i v e  l i m e s t o n e  a )  weak s k a r n  s t o c k w o r k  
b )  i n t e n s e  s k a r n  s t o c k w o r k  
c )  w r i g g l i t e  
d )  m a s s i v e  m a g n e t i t e  

2 .  Banded l i m e s t o n e / p e l i t e  a )  d i o p s i d e  h o r n f e l s  
b )  b a n d e d  d i o p s i d e  h o r n f e l s  

c )  g a r n e t - p y r o x e n e  
d )  g a r n e t - w o l l a s t o n i t e  
e )  g r o s s u l a r i t e - v e s u v i a n i t e  

f )  a m p h i b o l e - b i o t i t e  

a n d  g a r n e t  p y r o x e n e  s k a r n  

s k a r n  

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

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

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

a n d  a n  i n t e r b e d d e d  l i m e s t o n e / p e l i t e  u n i t .  

O r i g i n a l  s t r a t i g r a p h y  a p p e a r s  t o  h a v e  p l a y e d  an  

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

Reed. The u n a l t e r e d  e q u i v a l e n t s  o f  t h e  s k a r n  s e q u e n c e s  a r e  

w e l l  e x p o s e d  o n  t h e  c i r q u e  r i d g e  s o u t h e a s t  o f  t h e  M t .  Reed 

s t o c k  ( F i g u r e  5 ) .  On t h e  r i d g e  a p r e d o m i n a t e l y  m a s s i v e  



- 18 - 

2 . 3  - P r o p e r t y  G e o l o q y  ( c o n t )  

l i m e s t o n e - ( d o l o m i t e )  u n i t  i s  b o r d e r e d  b y ,  a n d  i n  p a r t  i n t e r -  

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

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

c h a r a c t e r i z e d  b y  a c l a s t i c - c a r b o n a t e  t r a n s i t i o n  zone .  Th is  

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

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

The M t .  Reed s t o c k  when i n t r u d e d  i n t o  t h i s  s e q u e n c e  

was r e s p o n s i b l e  f o r  t h e  f o r m a t i o n  o f  s k a r n  s e q u e n c e  1 f r o m  

t h e  m a s s i v e  l i m e s t o n e ,  a n d  skarn s e q u e n c e  2 f r o m  t h e  t r a n -  

s i t i o n ,  i n t e r c a l a t e d  l i m e s t o n e - a r g i l l a c e o u s  s e d i m e n t s .  Tex-  

t u r e s  w i t h i n  t h e  s k a r n  t h e r e f o r e  r e f l e c t  t h e  o r i g i n a l  t e x -  

t u r e s  i n  t h e  s e d i m e n t s .  S k a r n s  c h a r a c t e r i z i n g  s e q u e n c e  1, 

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

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

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

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

c o a l e s c e  f o r m i n g  s w i r l y  m a g n e t i t e  s k a r n  ( " w r i g g l i t e * * ) .  Sequence 

2, b a n d e d  s k a r n ,  f o r m e d  a s  a c o n s e q u e n c e  o f  m e t a s o m a t i c  f l u i d s  

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

s t o n e - a r g i l l a c e o u s  s e d i m e n t s .  F o r  e x a m p l e :  

1. s i l t y  l a y e r s  i n  l i m e s t o n e 4 g r e e n  g a r n e t  

b a n d e d  g a r n e t -  
w o l l a s t o n i t e  s k a r n  p u r e  l i m e s t o n e  l a y e r s - w o l l a s t o n i t e  
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2 .  b i o t i t e  h o r n f e l s  + d i o p s i d e  h o r n f e l s  

a n d e d  g a r n e t -  
p y r o x e n e  s k a r n  

p e l i t e  l a y e r s  

l i m e s t o n e  __$ g a r n e t  

A s k a r n  t y p e  o f  r e s t r i c t e d  d i s t r i b u t i o n ,  v e s u v i a n i t e -  

g r o s s u l a r i t e  s k a r n ,  i s  f o u n d  a s  d i k e - l i k e  b o d i e s  c r o s s  c u t t i n g  

sequence  1 a n d  2 s k a r n s .  I t  i s  d e v e l o p e d  o n l y  a t  t h e  c o n t a c t  

o f  t h e  s t o c k  o r  a d j a c e n t  t o  g r a n i t e  d i k e s .  

D a r k  g r e e n  a m p h i b o l e  s e l v a g e s  a r e  d e v e l o p e d  m a r g i n a l  

t o  q u a r t z  v e i n l e t s  i n  h o r n f e l s .  C o a r s e  b l a c k  b i o t i t e  was 

f o u n d  a d j a c e n t  t o  c a l c i t e  v e i n s  i n  b a n d e d  s k a r n .  T e x t u r e s  

s u g g e s t  t h a t  t h e  b i o t i t e  and a m p h i b o l e  f o r m  as  a r e s u l t  o f  

r e t r o g r a d e  m e t a s o m a t i s m  o f  p r e - e x i s t i n g  p y r o x e n e .  These 

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

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

t o  o t h e r  s k a r n  m i n e r a l s .  

The d i s t r i b u t i o n  o f  t h e  v a r i o u s  s k a r n  t y p e s  t h a t  

f o r m e d  m a r g i n a l  t o  t h e  M t .  Reed s t o c k  a r e  shown on F i g u r e  6 .  

T h e r e  d e t a i l e d  d e s c r i p t i o n  a r e :  

1. D i o p s i d e  H o r n f e l s  - T h i s  i s  a l i g h t  g r e e n  a n d  c reamy  

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

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

s k a r n .  I t  i s  v e r y  f i n e  g r a i n e d  w i t h  a c h e r t y  

a p p e a r a n c e .  S c h e e l i t e  may b e  p r e s e n t  i f  t h e  d i o p s i d e  
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L 

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

v e i n s  ( e x .  H o l e  8 1 - 1 4 ) ,  h o w e v e r  t h i s  s k a r n  t y p e  i s  

s e l d o m  m i n e r a l i z e d .  

2. Banded  D i o p s i d e  H o r n f e l s  a n d  G a r n e t  P y r o x e n e  S k a r n  

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

g a r n e t  p y r o x e n e  s k a r n  (1 cm t o  1 5  cm b a n d s ) .  The 

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

away f r o m  t h e  h o r n f e l s  c o n t a c t .  Red g a r n e t s  f o r m  

e u h e d r a l  t o  s u b h e d r a l  (1 mm t o  2 cm) c r y s t a l s  w i t h i n  

t h e  d a r k  g r e e n  p y r o x e n e  l a y e r s .  G a r n e t s  o f t e n  show 

s k e l e t a l  t e x t u r e s  o r  c o n t a i n  f l u o r i t e  c o r e s .  S k a r n  

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

3 .  G a r n e t  P y r o x e n e  S k a r n  - T h i s  s k a r n  t y p e  i s  u s u a l l y  

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

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

i s  u p  t o  6 0 %  h e d e n b e r g i t e .  G a r n e t  l a y e r s  a l t e r n a t e  

w i t h  p y r o x e n e  l a y e r s  w i t h  a n  o v e r a l l  i n c r e a s e  i n  

g a r n e t  c o n t e n t  t o w a r d  t h e  g r a n i t e .  N e a r  m o n o m i n e r a l i c  

v u g g y  g a r n e t  s k a r n  o r  s u g a r y  m a s s i v e  p y r o x e n e  i s  

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

When g a r n e t  p r y o x e n e  s k a r n  i s  f o u n d  i m m e d i a t e l y  

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

p a r a l l e l  q u a r t z  v e i n  s y s t e m .  H e r e  t h e  s k a r n  i s  n o t a b l y  

d e n s e  a n d  d a r k  c o l o u r e d .  
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2 . 3  P r o p e r t y  G e o l o q y  ( c o n t )  

4. W o l l a s t o n i t e  S k a r n  - The a p p e a r a n c e  o f  w o l l a s t o n i t e  

m a r k s  a s k a r n  s u b d i v i s i o n .  T h i s  s k a r n  t y p e  h a s  a 

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

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

Up t o  80% w o l l a s t o n i t e  c r y s t a l s  f o r m  a n  i n t e r l o c k i n g  

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

When p y r o x e n e  is p r e s e n t  i t  i s  f o u n d  f i n e l y  

d i s s e m i n a t e d  i n  a w h i t e  w o l l a s t o n i t e  g roundmass .  

5. G r o s s u l a r i t e  V e s u v i a n i t e  S k a r n  - T h i s  s k a r n  t y p e  i s  

c h a r a c t e r i z e d  b y  a p p r o x i m a t e l y  1 cm c r y s t a l s  o f  

v e s u v i a n i t e  a r r a n g e d  i n  a r a d i a t i n g  f o r m .  The g r a s s  

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

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

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

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

t w i n n i n g .  C a l c i t e ,  s c h e e l i t e ,  q u a r t z  a n d  c h l o r i t e  

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

g a r n e t  a n d  v e s u v i a n i t e .  

6. Weak S k a r n  S t o c k w o r k  - F i n e  ((1 mm) b l a c k ,  l u d w i g i t e -  

m a g n e t i t e  v e i n s  w i t h  b l e a c h e d  s e l v a g e s  c u t  r e c r y s t a l l i z e d  

b u f f  t o  g r e y  l i m e s t o n e .  L u d w i g i t e  a n d  m a g n e t i t e  a r e  a l s o  

f o u n d  a s  e u h e d r a l  c r y s t a l s ,  u p  t o  5 mm, w i t h i n  t h e  l i m e -  

s t o n e .  L i g h t  g r e e n  t o  y e l l o w  v e i n s  ( u p  t o  2 mm w i d e )  

c u t  t h e  f i n e r  b l a c k  v e i n s .  These l a r g e r  v e i n s  c o n t a i n  
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2.3 - P r o p e r t y  G e o l o g y  ( c o n t )  

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

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

s t o c k w o r k .  

7. I n t e n s e  S k a r n  S t o c k w o r k  - Wi th a n  i n c r e a s e  i n  v e i n  

s i z e  (up t o  10 cm) d i o p s i d e  a n d  g a r n e t  become t h e  

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

l a m i n a t e d  p a r a l l e l  t o  t h e  v e i n  w a l l s .  O v e r a l l  z o n i n g  

w i t h i n  t h e  . v e i n s  is: 

G a r n e t  + D i o p s i d e  + S e r p e n t i n e  -+ C h o n d r o d i t e  + L u d w i g i t e ,  

V e i n  C e n t e r  ) L i m e s t o n e  
M a g n e t i t e  

8 .  W r i q g l i t e  - T h i s  s k a r n  t y p e  h a s  a s w i r l y  l a y e r e d  

t e x t u r e .  C o n c e n t r i c  b a n d s  o f  m a g n e t i t e  a l t e r n a t e  

w i t h  d i o p s i d e ,  q u a r t z ,  c h o n d r o d i t e  a n d  f l u o r i t e .  P i p e -  

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

2 0  cm t o  1 cm a r e  b e l i e v e d  t o  h a v e  d e v e l o p e d  b y  

m e t a s o m a t i c  d i f f u s i o n  f r o m  f r a c t u r e s  (Kwak & A s k i n s ,  

1 9 8 1 ) .  

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

i s  s l i g h t l y  a n o m a l o u s .  

9 .  M a s s i v e  M a q n e t i t e  S k a r n  - I r r e g u l a r l y  s h a p e d  masses 

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

p h a s e  o f  s k a r n  f o r m a t i o n ,  i n  m a s s i v e  c a r b o n a t e  r o c k s .  
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3 .  DIAMOND D R I L L I N G  cecc ts 5 4 - i W d - L  pT---- 
E i g h t e e n  d i a m o n d  d r i l l  h o l e s ,  t o t a l l i n g  2 6 6 8 . 2  

metres ,  were d r i l l e d  b y  J.T. Thomas Diamond D r i l l i n g  

( 1 9 8 0 )  L t d .  o f  S m i t h e r s ,  B . C .  b e t w e e n  t h e  p e r i o d  J u n e  4 

t o  J u l y  2 8 .  

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

H o l e  l o c a t i o n s  a r e  shown on F i g u r e  4 a n d  t h e i r  

H o l e  No.  

81-1 

81-2  

81-3 

8 1 - 4  

8 1 - 5  

8 1 - 6  

8 1 - 7  

' 81-8 

8 1 - 9  

61-10 

8 1 - 1 1  

8 1 - 1 2  

8 1 - 1 3  

8 1 - 1 4  

81-15 

8 1 - 1 6  

8 1 - 1 7  

8 1 - 1 8  

L o c a t i o n  A z i m u t h  

1 8 + 5 0  NW 045' 
1 2 + 1 3 . 1  SW 
20+00 NW 045' 
1 1 + 7 0 . 1  SW 
20+00 NW 045O 
1 1 + 7 0 . 1  SW 
20+00 NW 045' 

9 + 2 9 . 3  SW 
20+00 NW 045' 

9 + 2 9 . 3  
1 3 + 5 0  NW 045' 
1 0 + 1 4 . 9  SW 
1 3 + 5 0  NW - 

9+27 SW 
1 3 + 8 6  NW 073' 
1 2 + 1 3 . 6  SW 

1 1 + 9 9 . 2  SW 
1 4 + 5 0  NW 045' 
1 1 + 9 9 . 2  SW 
1 3 + 8 6 . 8  NW 073' 
1 2 + 1 3 . 6  SW 
1 3 + 8 6 . 8  NW 073' 
1 2 + 1 3 . 6  SW 
1 3 + 9 0  SW 045' 
1 2 + 1 3 . 6  SW 
1 5 + 5 0  NW 045' 

9 + 6 4 . 8  SW 
1 4 + 5 0  NW 045' 
1 0 + 0 0  sw 
1 6 + 5 0  NW 270' 

8 + 1 0  SW 
1 5 + 5 0  NW 045' 
1 2 + 1 8 . 7  SW 
1 7 + 0 7  NW 045' 
1 2 + 1 6  SW 

1 4 + 5 0  NW -45O 

Dip 

-45O 

-45O 

-60° 

-45O 

-60' 

-45O 

-90' 

-45O 

-45O 

-60' 

-45O 

-60' 

-45O 

-45O 

-45O 

-60' 

-45O 

-60' 

Lenqth  ( m e t r e s )  

6 5 . 8  

1 2 7 . 1  

1 2 3 . 5  

2 4 9 . 0  

2 4 9 . 0  

1 3 5 . 9  

32 .6  

3 2 . 5  

1 2 0 . 5  

1 6 3 . 0  

2 1 8 . 6  

2 7 3 . 5  

1 5 5 . 5  

1 8 7 . 5  

1 5 6 . 0  

1 2 7 . 0  

9 4 . 2  

1 5 7 . 0  
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3 .  DIAMOND DRILLING ( c o n t )  

The p u r p o s e  o f  t h e  d r i l l i n g  was t o  t e s t  for p o s s i b l e  

e x t e n s i o n s  o f  s k a r n  z o n e s  e n c o u n t e r e d  i n  p r e v i o u s  d r i l l  

p r o g r a m s .  

3 . 1  R e s u l t s  

The r e s u l t s  o f  t h e  1 9 8 1  d i a m o n d  d r i l l  p r o g r a m  a r e  

r e p r e s e n t e d  o n  1:1250 s c a l e  s e c t i o n s  ( A p p e n d i c e  1).  D r i l l  

l o g s  c a n  b e  f o u n d  i n  A p p e n d i c e  1 1 .  

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

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

o f  t h e  M t .  Reed g r a n i t e  s t o c k .  The s k a r n  z o n e s  e n c o u n t e r e d  

o c c u r  a s  i s o l a t e d  l e n s e s  k r m e d w i t h i n  l i m e s t o n e - s k a r n  embayments 

a t  t h e  g r a n i t e  s t o c k  c o n t a c t .  S k a r n  z o n e s  a r e  b e s t  d e v e l o p e d  

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

l i m e s t o n e  member, b u t  l a c k  c o n t i n u i t y  due  t o  t h e  v a r i a b i l i t y  

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

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

b e i n g  c u t - o f f  b y  t h e  g r a n i t e .  

T h i s  phenomenon i s  b e s t  i l l u s t r a t e d  on  F i g u r e  7. 

D iamond  d r i l l  h o l e s  8 0 - 1  a n d  8 1 - 1 1  i n t e r s e c t e d  s i g n i f i c a n t  

w i d t h s  o f  s k a r n ,  a s  d i d  81-13.  H o l e  81 -12  d r i l l e d  b e l o w  

t h e  s k a r n  z o n e  i n t e r s e c t e d  i n  8 0 - 1  and  8 1 - 1 1  p a s s e d  d i r e c t l y  

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

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



81-10 u 81-9 

81-13 j/ 81-11 
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3 . 1  R e s u l t s  ( c o n t )  

( F i g u r e  7) c h a n g e s  f rom n e a r l y  v e r t i c a l  i n  t h e  a r e a  w e s t  o f  

s e c t i o n  14+50 NW t o  a f l a t t e n i n g  a n d  s o u t h  d i p p i n g  s u r f a c e  

w h i c h  a p p e a r s  t o  d i k e - o u t  t h e  s k a r n  z o n e  a t  d e p t h .  

The s k a r n  z o n e  l y i n g  a l o n g  t h e  n o r t h e a s t  c o n t a c t  

o f  t h e  g r a n i t e  s t o c k  b e t w e e n  s e c t i o n  l i n e s  13+00 NW a n d  

1 6 + 0 0  NW i s ,  l i k e  t h e  s k a r n  z o n e  l y i n g  a l o n g  t h e  s o u t h  

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

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

4. MINERALIZATION 

M i n e r a l i z a t i o n  a t  M t .  Reed i s  a s s o c i a t e d  i n  s p a c e  and  

t i m e  w i t h  t h e  M t .  Reed g r a n i t e  s t o c k .  S c h e e l i t e ,  m o l y b d e n i t e ,  

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

z o n e s  d i s c u s s e d  i n  t h i s  r e p o r t  and  t o  a l e s s e r  d e g r e e  i n  t h e  

g r a n i t e  a n d  h o r n f e l s .  U n s k a r n e d  l i m e s t o n e  i s  f r e e  o f  m i n e r a l -  

i z a t i o n .  

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

d i a m o n d  d r i l l  p r o g r a m  a r e  s u m m a r i z e d  i n  A p p e n d i c e s  I. D e s c r i p -  

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

h o l e  i n  A p p e n d i c e s  1 1 1 .  

4 . 1  M i n e r a l i z a t i o n  i n  S k a r n  

W i t h i n  t h e  s k a r n  z o n e s  y e l l o w  f l u o r e s c e n t  s c h e e l i t e  

( p o w e l l i t e )  i s  c o n c e n t r a t e d  i n  c r o s s - c u t t i n g  h a i r l i n e  q u a r t z  
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4.1 M i n e r a l i z a t i o n  i n  S k a r n  ( c o n t )  

v e i n s  and  a s  f i n e  d i s s e m i n a t i o n s  c o n c e n t r a t e d ,  t o  a g r e a t e r  

d e g r e e ,  a s  d i f f u s e  h a l o e s  u p  t o  1 cm w i d e  m a r g i n a l  t o  i n -  

d i v i d u a l  q u a r t z  v e i n s .  I n  s k a r n  f r e e  o f  q u a r t z  v e i n s  

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

i n  t h e  g a r n e t  r i c h  l a y e r s  a n d  p o d s .  I n  s k a r n  s tockyprk  sdnedl i ’ te  

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

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

bands  p a r a l l e l i n g  t h e  v e i n  w a l l s .  

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

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

and i n  a s s o c i a t i o n  w i t h  m a g n e t i t e ,  o c c u r s  a s  i r r e g u l a r  c r o s s -  
I 

c u t t i n g  v e i n s  a n d  p o d s  i n  m a s s i v e  and  b a n d e d  s k a r n  ( e x .  d r i l l  

h o l e s  79-4 a n d  8 0 - 2 ) .  C o n c e n t r a t i o n s  o f  s p h a l e r i t e ,  p y r i t e  

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

s k a r n  zones .  The c o n c e n t r a t i o n s  l a c k  c o n t i n u i t y .  

4.2 M i n e r a l i z a t i o n  i n  H o r n f e l s  

I n  h o r n f e l s  b l u e  f l u o r e s c e n t  s c h e e l i t e  a n d / o r  

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

2 mrn) w i d e l y  s p a c e d  ( 5  t o  1 0  cm) p a r a l l e l  q u a r t z  v e i n s .  Such 

c o n c e n t r a t i o n s  r a r e l y  e x c e e d  3 m e t r e s  i n  d r i l l  w i d t h .  R a r e  

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

a s  p a t c h e s  w i t h i n  b i o t i t e - q u a r t z  v e i n s  i n  h o r n f e l s .  

I s o l a t e d  p o d s  o f  m a s s i v e  t o  s e m i - m a s s i v e  p y r r h o t i t e  

a n d / o r  p y r i t e  w i t h  a s s o c i a t e d  b i o t i t e , o c c u r s  i n  h o r n f e l s  
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4.2 M i n e r a l i z a t i o n  i n  H o r n f e l s  ( c o n t )  

( d r i l l  h o l e s  81-9 and  81-10) .  B l u e  f l u o r e s c e n t  s c h e e l i t e  

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

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

p y r r h o t i t e .  

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

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

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

M i n e r a l i z a t i o n  i s  c o n t a i n e d  i n  w i d e l y  s p a c e d ,  p a r a l l e l  1 

t o  2 m m  q u a r t z  v e i n s  t h a t  a p p e a r  t o  l a c k  c o n t i n u i t y .  

5 .  S U R V E Y I N G  

T i m  L i v e r t o n  o f  Tarmachan E x p l o r a t i o n  S e r v i c e s ,  Watson 

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

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

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

c r o s s e s  t h e  r i d g e  c r e s t  a t  1 3 2 5 . 7  NW a n d  t a k e n  a s  z e r o  m e t r e s  

e l e v a t i o n .  

L i n e s  l e v e l l e d :  

L i n e  

Base l i n e  
1 0 + 0 0  NW 
1 1 + 0 0  NW 
1 2 + 0 0  NW 
13+00 NW 
1 3 + 5 0  NW 
1 4 + 0 0  NW 
1 4 + 5 0  NW 
1 5 + 0 0  NW 
1 5 + 5 0  NW 
16+00 NW 

From 

10+00 NW 
7 + 5 0  SW 
7 + 5 0  SW 
7 + 5 0  SW 
7 + 5 0  SW 
8+50 SW 
7 + 5 0  SW 
8 + 5 0  SW 
7 + 5 0  SW 
7 + 5 0  SW 
7 + 5 0  SW 

To 

2 3 + 0 0  NW 
1 1 + 5 0  SW 
12+00 sw 
1 3 + 0 0  SW 
1 3 + 0 0  SW 
1 2 + 0 0  sw 
1 2 + 8 0  SW 
13+00 SW 
1 2 + 5 0  SW 
1 2 + 5 0  SW 
1 3 + 6 0  SW 
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5. S U R V E Y I N G  ( c o n t )  

L i n e s  l e v e l l e d :  ( c o n t )  

L i n e  - 
1 7 + 0 0  N W  
18+00  N W  
18+50  N W  
1 9 + 0 0  N W  
19+50  N W  
20+00 N W  
21+00 N W  
22+00 N W  
23+00 N W  

From 

7+50  S W  
7+50 S W  

10+00 sw 
8+00 S W  

10+00 sw 
8+00 S W  
7+50 S W  
7+50 S W  
7+50 S W  

T o  

12+75  S W  
13+00  S W  
13+50  S W  
13+00 S W  
11+50  S W  
1 3 + 0 0  S W  
13+00  S W  
13+00  S W  
12+50 S W  
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6. D I S C U S S I O N  AND CONCLUSIONS 

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

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

b e e n  d e s c r i b e d .  H e r e ,  t h e  g e n e t i c  s i g n i f i c a n c e  o f  t h e  

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

f r a m e w o r k .  

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

p r i m a r y ,  p r e - s k a r n  l i t h o l o g y  ( a l t e r e d  m a s s i v e  l i m e s t o n e  

a n d  a l t e r e d  i n t e r c a l a t e d  l i m e s t o n e - p e l i t e ) .  V o l u m e t r i c a l l y ,  

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

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

The e n v i r o n m e n t  o f  f o r m a t i o n  f o r  t h e  t w o  s k a r n  t y p e s  

i s  s u m m a r i z e d  d i a g r a m m a t i c a l l y  on  F i g u r e  8. A l t e r e d  l i m e -  

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

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

d i p p i n g  f r a c t u r e s .  A s s o c i a t e d  w i t h  t h e  s o u t h e a s t  s k a r n  z o n e  

( F i g u r e  4 )  a n  e a s t  3 5 O  d i p p i n g  f r a c t u r e  zone ,  w i t h  n o  

a p p a r e n t  o f f - s e t ,  c u t s  b a n d e d  s k a r n  a t  s u r f a c e .  Where t h e  

f r a c t u r e  z o n e  was i n t e r s e c t e d  i n  d r i l l  h o l e s  81 -9  a n d  81 -10  

( F i g u r e  7 a n d  1 3 )  m a s s i v e  t o  s e m i - m a s s i v e  s u l p h i d e s  w e r e  

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

o c c u r  w i t h i n  b a n d e d  s k a r n  i n t e r s e c t e d  i n  h o l e s  81 -11 ,  81-12 ,  

81 -13  and  80-1 ,  a n d  p r o b a b l y  r e p r e s e n t  a c o n t i n u a t i o n  o f ,  

and  w i d e r  d i s t r i b u t i o n  o f  f r a c t u r e s  e n c o u n t e r e d  a t  s u r f a c e .  
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6 .  D I S C U S S I O N  AND C O N C L U S I O N S  ( c o n t )  

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

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

h a s  s p a t i a l l y  a s s o c i a t e d  s k a r n  s t o c k w o r k .  C o n t r o l  on  i t s  

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

f r a c t u r i n g  w i t h i n  m a s s i v e  l i m e s t o n e  fo rmed  a t  t h e  s t o c k ' s  

c o n t a c t .  

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

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

e m a n a t i n g  f r o m  t h e  M t .  Reed s t o c k .  The p r i m a r y  c o n t r o l  

o n  s k a r n  f o r m a t i o n  i s  f r a c t u r e  z o n e s  i n  c o n t a c t  w i t h  t h e  

s t o c k ,  and p r o b a b l y  f o r m e d  a t  t h e  t i m e  o f  t h e  s t o c k ' s  

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

s o l u t i o n s .  

The l a c k  o f  c o n t i n u i t y  o f  s k a r n  z o n e s  m a r g i n a l  t o  

t h e  M t .  Reed s t o c k  may r e f l e c t  t h e  l a c k  o f  s u c h  c h a n n e l w a y s .  

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

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

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

a p e x  z o n e  d i r e c t l y  a b o v e  t h e  i n t r u s i v e .  A t  M t .  Reed t h e  

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

a l o n g  t h e  r i d g e  e m a n a t i n g  f r o m  t h e  summi t  o f  M t .  Reed. I n  

t h i s  a r e a  t h e  w i d e s t  s k a r n  z o n e s  e x i s t  a s  p r o b a b l e  r e m n a n t s  

o f  a much l a r g e r  z o n e  o f  s k a r n  d e v e l o p m e n t .  
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6. DISCUSSION AND CONCLUSIONS(cont) 

S c h e e l i t e  c o n c e n t r a t i o n  a t  M t .  Reed i s  n o t  c o n c e n t r a t e d  

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

m i n e r a l .  The i n t r o d u c t i o n  o f  t u n g s t e n - r i c h  ( a n d  molybdenum-  

r i c h )  s o l u t i o n s  a p p e a r s  t o  hav,e o c c u r r e d  a f t e r  t h e  m a i n  s k a r n  

z o n e s  h a d  f o r m e d .  E v i d e n c e  f o r  t h i s  i s :  

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

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

away f r o m  t h e  f r a c t u r e s ,  a n d  

2. h i g h  s c h e e l i t e  c o n c e n t r a t i o n s  o c c u r  i n  b i o t i t e  

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

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

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

p a s s e d  t h r o u g h  t h e  s y s t e m .  

T h e r e  i s  'a w i d e  v a r i a t i o n  i n  t h e  a b u n d a n c e  o f  p y r r h o t i t e  

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

s k a r n s .  S p h a l e 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  i s  c o n c e n t r a t e d  

i n  a n  e r r a t i c  manner  w i t h i n  t h i s  f r i n g e  zone .  

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

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

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

i n  t h e  M t .  Reed s t o c k  a r e  l o w .  F e a t u r e s  c h a r a c t e r i s t i c  o f  

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

m i n e r a l o g y  o f  t h e  s o u r c e  p l u t o n  a s  a r e s u l t  o f  h y d r o t h e r m a l  
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6 .  DISCUSSION AND CONCLUSIONS(cont) 

a l t e r a t i o n ,  a r e  l a c k i n g .  No p o t a s s i c  o r  s i l i c i c  a s s e m b l a g e  

h a s  b e e n  i d e n i t i f i e d .  O n l y  r a r e ,  w i d e l y  s p a c e d  q u a r t z -  

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

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

e x i s t s  t h a t  t h e  M t .  Reed a n d  M t .  H a s k i n  s t o c k s  r e p r e s e n t  

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

o f  f a v o u r a b l e  c r i t e r i a  ( M u t s c h l e r  e t  a l ,  1981) w i t h i n  t h e  

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

I n  c o n c l u s i o n :  

I 

1. S k a r n  z o n e s ,  a s s o c i a t e d  w i t h  t h e  M t .  Reed s t o c k ,  a r e  

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

p o t e n t i a l .  

2. S c h e e l i t e  m i n e r a l i z a t i o n  p o s t - d a t e s  t h e  f o r m a t i o n  o f  

t h e  s k a r n  z o n e s .  

3 .  The p o t e n t i a l  f o r  an  e c o n o m i c  c o n c e n t r a t i o n  o f  Qlr, 
m o l y b d e n i t e  i s  l o w .  

4. No f u r t h e r  w o r k  i s  recommended o n  t h e  M t .  Reed o p t i o n .  
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S I Z E  

- 
S O R T I N G  
FABRIC 

d a r Y  
b r o  w~rl I40 r n f e l  

7 

I CSE-  M T R . ' I l  PAGE ... 3 .... OF .... 4 .... K..@!.A... 



1 

CANADIAN SUPERIOR EXPLORATION LIMITED 
C O R E  SIZE:  n / ~  

COMPLETED: Tune q- / 81 

D I P  TESTS: 2 1 7  ' z y q o  

LOGGED B Y  : 5. f i a , a A , / /  E s o u t h  w e s t  skorn  I STARTED: xunr / i?J 

M I N E RA L I Z AT I ON ASSAYS COMMENTS -I ALTERATION 

TYPE 1 STYLE 
- 
Y O  STYLE ORE MINERALOGY STY LE GANGUE MINERALOGY 

PY* 
s c .  

veins 

SC 

103-113 " I 
v e i - 5  4 PJ 

m 0  

I' y 

mO - 
L I  

t t2 
vec'ns 

I PAGE .... 1 .....,OF ..... !I ......, N! ...B !.:.I 



PROJECT: DRILL HOLE NO-: CORE SIZE : A-QI-\ D I P  TESTS: 

STARTED : LOGGED BY : C 0 M PL ET ED : OBJECTIVE : 

M I N E R A L I Z AT I 0 N A LTE RAT I 0 N 

GANGUE MINERALOGY TYPE I STYLE 1 % 

\?\ - \7-b .5 t 5 "/6 ,176.5-183.5 ru G t2. 

I '  

t z  rrirl 
001 - 
0 03 - I- 203.5- 

2 \ 3 . 4  I- ,. 

End of I40 le 
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CANADIAN SUPERIOR EXPLORATION LIMITED - .  . . .  

PROJECT: / " I f .  R e e d  P - / ? L  DRILL HOLE NO- : $ 1 - 2  
\\+701SW. I AZIMUTH: 045" DIP:  -yf'l COLLAR E L E V A T I O N : - Z 6 8 . 0 8 m  ;CALE OF GRAPHIC LOG : I : I ~ 

HOLE LOCATION: 2 0 + W N A  
TEXTURE BEDDING 

I 

IRMA1 ION 
OR 

MEMBER 

IAPH.  1 OEPTH I - 
TITUOE 

STRUCTURE - 
iORTlNG 
FABRIC - 

- 

- 
IY PE - 

MINERAL / P A R T I C L E  COMPOSITION LOLOUR ROCK TYPE TO 
.OG* 1 SCALE I 

s o f f e d  f %c Jfek 

I I  

q e d  brov 

%F 

I I  \ '  

'15 
to 
c.A. - 

CSE- MTR.'M I1 PAGE ....._..... O F  ............ NO .............. 



STYLE ~ 

C A N A D I A N  SUPERIOR EXPLORATION LIMITED 
CORE SIZE : /1/Q PROJECT: PI+ R e e d  P-172 I DRILL HOLE NO-: 81 - 2 
COMPLETED: S v n e  e /ye/ I L O G G E D B Y :  S. B a r n h i I l  

I 
soufkwesS S k a r r )  I STARTED : Sun e g //9 SI 

M I NE RA L I ZAT I ON 

OBJECTIVE : ti,t ~ ~ ~ + i n ~ i f ~  o 
I 

ALTERATION ASSAYS I COMMENTS I 
STYLE NTERVAL 

t NUMBER % ORE MINERALOGY GANGUE MINERALOGY STYLE TYPE 

' e r ' n 5  
32 -41 

1 j *c  Kwo r K ver 'n  5 q _ " a r t r  42-52 

52-62 

72,-82 

02-90 

90 4 4  

7 , s  , s c .  F r* c I Y Y  C) - 
I "4 
5- q 

145-155 



N LIMITED 
1 SHEET NE: 2 T O T A L  DEPTH: 

CANADIAN SUPERIOR EXPLORATIO 

PROJECT : DRILL HOLE NE : 
1 AZIMUTH: DIP: I COLLAR ELEVATION: HOLE LOCATION: 

I - 

SCALE OF GRAPHIC LOG : I LOGGED BY:  
I 

B A S A L  
-~ 

BEDO I NG TEXTURE 
STR UCTUR E APH. DEPTH 

#,, 

'OG* REC. SCALE 

- 
TYPE - 
- 
llTUDE - 
- 
rioblr 

- 70°  
c.A 

- 
,b "-6 

c.4 .  

MINERAL / P A R T I C L E  COMPOSITION 
- 
GRAIN 

SIZE - 
7 

0 s  

OLOUR ROCK TYPE .ONTACT 

-,d"Ol 

3 io+; t e H o  r n f  e 1s 

II 
I 1  I I  

I I  



PROJECT : D I P  TESTS : 

LOGGED B Y  : 

DRILL HOLE NO-: 81-2 CORE SIZE : 

STARTE 0 : C 0 M P L  ETED : 

C A N A D I A N  SUPER IO R EXPLOR AT 10 N L I M I T E D  I 

OBJECTIVE : 

MINERAL I Z A T I  ON A LTE RAT I 0 N 

STYLE GANGUE MINERALOGY STYLE ____i_ ORE MINERALOGY 1 STY LE 

J ?r Or t" r O  

lvartz-no veio s 

tocX wo r + 
n r rcct 'o  

S C  Pl 

c 

c 
PI 

i focXwor. 

003 

I PAGE .... z ...... OF...? ......... N%:.8!:2. 



CANADIAN SUPERIOR EXPLORATION LIMITED 
TOTAL DEPTH: SHEET NO-: 3 I 

PROJECT : DRILL HOLE NO : 81-2 
I AZIMUTH: DIP:  I COLLAR ELEVATION: I LOGGED B Y :  SCALE OF GRAPHIC LOG : HOLE LOCATION: 

~ 

BEDDING 
~ 

:OLOUR 
B A S A L  

IONTACT 

TEXTURE DRMATION 
OR 

MEMBER 

STRUCTURE 
I A P H .  OEPTH 

SCALE 

,,,. 
REC. 

MINERAL / P A R T I C L E  COMPOSITION ROCK TYPE 
- 
GRAIN 
S IZE - TYPE - 

- r e e n  + 
black 

5ran it 4 

~ 

y d M  I 
I 

q e d  

L e  v c o q  r a n  ;$e 
\I 

I C S E -  M T R .  'M OF NO, 



I DRILL HOLE NO-: 8\-2 -.-- - PROJECT : 
1 f n M P l  F T E D .  

I rnRF qlZE: D I P  TESTS : 
- I LOGGED BY ; _". . ,  - - . - - .  

1 
OBJECTIVE : 

ASSAYS C O M M  ENTS M I NE RA L I Z AT I O N 
YO I GANGUE MINERALOGY 1 STYLE 

ALTERATION 

TYPE STYLE STY LE 

iKorn  

/' 'I 

d,. 5 5  

I PA G E .... 3 .......OF. 3. ....._... NE !?.8!.:2. 
~ ~ ~ 



CANADIAN SUPERIOR EXPLORATIUN L I M I I  t u  
TOTAL DEPTH: ( 1 - 7 3 . ~ ~ )  SHEET N Z :  

I LOGGED BY:  s & d i t j  SCALE OF GRAPHIC LOG : 1 : / d  HOLE L O C A T I 0 N : Z o  - .  

ROCK TYPE 

BASAL BED0 ING 
- 
DRMATlOl 

OR 
MEMBER 

IRAPH.  I DEPTH TEXTURE 
STRUCTURE - 

TYPE COLOUR TO I SCALE 
ONTACT - 

It, )I** t 

y d v o  I 60.  ha 
C.A. 

soo fb  
c .  4. 

4s. f D  
bo' h 

c.4.  

r 00% 

P A W L  ...... OF& ....... NO .......... 8 1-3 ... CSE- MTR. 'M 



DRILL HOLE NO-: 81-3 
STARTED : x u n e  q /  61 

CORE SIZE : h/. Q PROJECT: f l+ .  R e e d .  
COMPLETED:  s u , c  1 0  /e1 OBJECTIVE : 

A LTE R AT I 0 N 

D I P  TESTS :/00'=5q0 'j07'~?;9' ! 

! 
LOGGED B Y :  5 .  / 3 a r e h ; / /  

C 0 MM E NTS 5 MINERAL I Z AT1 ON ASSAYS I 
~~ 

ORE MINERALOGY GANGUE MINERALOGY STYLE 

I I- 
% pI. 
mcr SC. 

, I % 

rnc e 

v e i n  5 
I. 

I F t o  
J C m  v 

tf' J c e l c i t e  

I4 I v e i n  mi- 
. 0 7  I I . I I 

I I 

v o i n  s 

t I I I I I 
I 

L 

PA G E ..Z ....... OF ... 6 ......... NO, ..@!.-.3.. 
I 

CSE- WTR. '81 



- ,-- 

I 

C A N A D I A N  SUPERIOR EXPLORATION LIMITED 
~~ ~ _ _ _ ~ ~  

PROJECT: fl+. f l ec j  P - / ? 2  1 DRILL HOLE N E :  81-3  TOTAL DEPTH : Ya7' SHEET N 2 :  2 
HOLE LOCATION: I AZIMUTH: 075" I DIP: 60" I COLLAR ELEVATION: SCALE OF GRAPHIC LOG : 

. a ,  
I 

ROCK TYPE 

- 
OIO 

RE C. 
- 

TEXTURE BEDDING BASAL 

:ONTACT 

WMATIOI 
OR 

HEMBEF 

DEPTH 
TO 

SCALE 
STRUCTURE COLOUR I M I N E R A L  / P A R T I C L E  C O M P O S I T I O N  - 

SORTING 
FABRIC - \TTITUDE - 

60 % 
40 c.4 

3 O * f o  
<.A.  

50% f 
c. A .  

c u t  

v e i n i n n  

5 0 °  

c . 4 .  

l o s t  
clo zan r 

3 J . l  (95.7 

I PAGE 3 OF b NO, 01-3 CSE- MTR.'L)l 



' I I CORESIZE: I D I P  TESTS : I 

I I LOGGtU BY : 
3ROJECT: I STARTED : I COMPLETED: I t 

- 
STYLE 

I B J E C T I V E  : I ASSAYS I COMMENTS 
M I NE R A L  I Z AT I ON A LTE RAT I 0 N 

STYLE STY LE GANGUE MINERALOGY ORE MINERALOGY TYPE 

:ar bon o t e  

vc i n  5 
c 

a 
fV0 b tur 

t o  

S I - K .  

264.5 -tw t- 

,002  

,001  .at .01 

. 0 7  - 0 1  h;;,hly I o / f r r r d  
- 

PA G E ,. 4. ... . ... 0 F ... 6.. . , . . . .b' :.3 . 
c l a y  

I 

I 



CANADIAN SUPERIOR EXPLORATION L IMITED 
TOTAL DEPTH : y o 7  ' SHEET NO,: 3 

HOLE LOCATION: I DIP: goo I COLLAR ELEVATION: 

MINERAL /PARTICLE COMPOSITION 

- 
WMATlOk 

O R  
MEMBER 

;ne' ton4 

- 
TEXTURE BEDDING B A S A L  

:ONTACT 
STRUCTURE - 

SORTING 
FABRIC - - 

COLOUR 

;mncie 

i+ t ins t  

/I PAGE .... s .... OF .... cs ..... NO, .... t5!3 I CSE- MTR.'Ol 



CANADIAN SUPERIOR EXPLORATION LIMITED I 
PROJECT: CORE SIZE : DRILL HOLE NO- : 81-3 I D I P  TESTS : 

C 0 M PLETED : I LOGGED B Y :  
1 

I STARTED : OBJECTIVE : 

ALTERATION ASSAYS MI NE R A L l  Z A T l  ON I I I CO MM E NTS 
~~~ 

ORE MINERALOGY STY LE NTERVAL 
k NUMBER TYPE STYLE O/o GANGUE MINERALOGY 

- 
bo( 
r)l 

9 01 

R05- 335 . -  
135 -340 

g o  -350 

550 -360 002 

30 I - 360 -370 

I PAGE .... k ...... OF..!& .......... N:..6!.:.3.. 
res-UTI) *n* 



C A N A D I A N  SUPERIOR t X P L U K A I  IUN L I M I I L U  

I DIP:- ' fg ' l  COLLAR ELEVATION:-2.+g.02m 1 I 
SORTING 
FABRIC - 

TOTAL DEPTH : 3-34' ( \ o \ . F ~ ~ )  SHEET NO: I 

SCALE OF GRAPH IC LOG : I ;/o HOLE LOCATION: 2 c  ooN' 

% 
REC. 

- 
TEXTURE ' BEDDING ' - 

:RAIN 
S I Z E  - 

- 
TYPE :OLOUR ROCK TYPE TO I 1 SCALE 

OR 
MEMBER 

- 

roo1 'i ne 

Y 5 O  

~o c . A  

O V O C .  A 

$5-'Ofo 

;oO t o  

c .  A .  

100% 

roo2 

- 
4b0f' 
c .  A .  

- 
I CSE-  MTR.'I). PAGE ... ! ....... 0F.b ....... N~.B!:%.. 





L 

TOTAL DEPTH: I SHEET NO,: 3 PROJECT : I DRILL HOLE NO: +\-4 I 
I LOGGED BY:  

- A  
SCALE OF GRAPHIC LOG : I AZIMUTH: I DIP: I COLLAR ELEVATION: HOLE LOCATION; I 

BASAL 
- 
TIRMATIOI 

OR 
MEMBEA 

~~ 

M I N E R A L  / P A R T I C L E  C O M P O S I T I O N  
TEXTURE BEOD I NG 

~~ 

GRAPH. 1 DEPTH - 
SORTING 
FABRIC - 

- 
JTITUOE - iOLOUR - 

GRAIN 
S I Z E  - 

ROCK TYPE 
TYPE - IONTACT 

{O* $0 

c . A .  

- 

fs*- soo 
6 c.a . 

b i o k t  e s p e t t t d  f o  m a s s i v e  

50' 4~ 
c. A .  - 

I I- m a s s i v e ,  - 
CSE- M T R . % l  



0B.JECTIVE : 
I COMMENTS I ASSAYS M I  NE R A L  I Z AT i ON ALTERATION 

~ 

STYLE ORE MINERALOGY STYLE GANGUE MINERALOGY 

I I 

I 

,I r7 

r*l in0 

- 

C f  

c 

I I  

v e i  rl 

I '  
I f  

I PAGE ...A ........OF...& .........NO-. 8lt.4.. 







DRILL HOLE NO D . ~ , H ,  81-5 ROJECT: H t  f e e . )  P-/ 72 
'HOLE LOCATION :~O-COON\ I DIP: -60" I COLLAR ELEVATION: - 2 4 9 . 0 2 ~  

M I N E R A L  / P A R T I C L E  C O M P O S I T I O N  
BEDDING BASAL 

TYPE ATTITUOE CONTACT 

TEXTURE 
iRAPH.  DEPTH ,,* 

LOG. I si!E I REC. M(MATi0N 
O R  

MEMBER 

STRUCTURE IOLOUR ROCK TYPE 

d 

y e  I 
G r4n;te 

End o f  IioJe 
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CANADIAN SUPERIOR EXPLORATION L I M H  t u  
TOTAL DEPTH : y 48' (r35.9h.1) SHEET NO-: 1 

DRILL HOLE NO-: 8J-6 
DIP:  -95'1 COLLAR ELEVATION: -7.0 2 SCALE OF GRAPHIC LOG : / * / L  )a  I LOGGED BY:  5. f3apnhjj 

HOLE L O C A T I O N : I ~ ~ S O N W  / O + I Y  9 5 WI A Z l M U l  
BEDDING B A S A L  TEXTURE 

STRUCTURE 

07s 

IOLOUR 

* 

URMATION 
O R  

MEMBER 

R A P H .  I DEPTH I 
FABRIC jz M I N E R A L  / P A R T I C L E  COMPOSITION GRAIN 

SIZE 
:ONTACT 1 ROCK TYPE 

A l i f e  P 

I 

n e  

CSE- MTR.' 



C A N A D I A N  SUPER I O R  EX PLO R A T  10 N LIMITED 1 

-a re 

- 

I DRILL HOLE NO-: SJ-6  PROJECT : ,yf- need P-I? 2 

ASSAYS M I NE RA L I ZATl  ON I CO MM E NTS I ALTERATION - 
S T Y  LE 

~~ 

ORE MINERALOGY GANGUE MINERALOGY STYLE qTERVAL 
' NUMBER 

-1 
rus +7  v e i n  

%+z 
m m  

I 

I- 

10% 

- 
0% 

so% 

P ' r '  

occasion a 1 m o 

I PAGE ... z ...... OF .... 6? ........ NY?!.5?..  





I C A N A D I A N  SUPERIOR EXPLORATION L I M I T E D  
I '  I 1 ~ _ _ _  I 

I DRILL HOLE NO-: 81-6 I C O R E  SIZE: I I D I P  TESTS : I P R n i r r . ~ -  
1 I X V U L - V I .  I 

COMPLETED : I STARTED :. LOGGED BY ; 

COMMENTS 
OBJECTIVE : 

ASSAYS M I NE RA L I Z AT I ON I ALTERATION I 1 STYLE i T Y  LE GANGUE MINERALOGY ORE MINERALOGY I \ 

f 

.I[ 

c 

tu"'+' r e o K  

LtZ 
,tO'K ww 

300-311 .O I 





C A N A D I A N  SUPERIOR EXPLORATION L I M I T E D  
CORE SIZE : 

C 0 M PL ETED : 

DIP TESTS : 

LOGGED BY : OBJECTIVE : 

ALTERATION 

I STARTED : 1 
PROJECT : 

M I NE RA L I ZAT I ON 

DRILL HOLE NO-: 81-6 

ORE MINERALOGY 

m 0  

'7  

5c * 

- 
STY LE GANGUE MINERALOGY JTE RVAL 

NUMBER 

Yl4 -34 

ASSAYS 



C A N A D I A N  SUPERIOR EXPLORATION LIMITED 
TOTAL DEPTH: 1 0 7 '  (32.6m) SHEET NO: 

~ 

PROJECT: M t  R e e d  P -  171 I DRILL HOLE NO: 81-7 
HOLE LOCATION: I DIPt-90"  I COLLAR ELEVATION: % i- I O D ~  

~ 

COLOUR 
BASAL 

CONTAC'I 

DRMATION~ GRAPH.  I DEPTH TEXTURE I BEDDING 
M I N E R A L  / P A R T I C L E  C O M P O S I T I O N  STRUCTURE 

- 

OR TO 
MEMBER I I O G '  I SCALE 

7 

GRAIN 
S I Z E  - 

R O C K  TYPE 

c l i . t i n r t ,  
unrrwn 

\...e + ..d lost 

vs' $0 
c. A.  73% 

1 

63% 

- 
' 00  I d 4 r K  br0.r 

+ q r e r q  
f;" c 

f i n e  5 7  % 

- 
End o f  H o l e  
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CORE SIZE : A/* Q D I P  TESTS : 

CANADIAN SUPERIOR EXPLORATION L IMITED 

o n t a c t  I STARTED: xu,,, ,9 I LOGGED BY : S .  O a r n  h 1 I I D COMPLETED: ~ , , , , c  2 
I 

ASSAYS M I  NE R A L  I Z AT I ON C 0 M M E NTS i ALTERATION 

TYPE STYLE $flPO, SI, f ORE MINERALOGY STY LE Yo GANGUE MINERALOGY STYLE 

AT I 4 
.oo-s -F$-+%+r 

I I  u I 'I 

m o . .  
5 c .  

p 7  

..'tu* e 

is$ 

Or /  I 
n o .  
s c .  (1.f) 

t 
I 1 



C A N A U I A N  3 U r t K l U K  C A r L U K H  I IUIY L I I - I I  I c u  

SCALEOF GRAPHIC LOG: \: io > I LOGGED BY: 5, f i a r , . , h i / ~  I D I P ; - L ~ ~ O  I COLLAR ELEVATION: OG --\OO* - 
)RMATIOY 

OR 
MEMBER - 

~~ 

TEXTURE B ED0 I NG 3ASAL 

INTACT 
IAPH.  DEPTH 

SCALE .OG. 
, @,, 
REC. 

- 
iORTING 
FABRIC - 

STRUCTURE MINERAL / P A R T I C L E  COMPOSITION ROCK TYPE IOLOUR TYPE - 

Xlart2itc mrissivc 

q, o t  t d Q u a r t z i t e  

c u t  by 

/ 

CSE- MTR.'Y 1 PAGE ... ! ....... OF..& ..... N:...W:.8 



CANADIAN SUPERIOR EXPLORATION LIMITED 
I DRILL HOLE NO-: 8 ) -  8 P-172 PROJECT: nt, p , e e ~  CORESIZE: N 4 

COMPLETED: 5 v n e  22 /81 

ASSAYS 

D I P  TESTS: - 
LOGGED BY : q no,,/,, , / I  

COMMENTS 
J 

A LTE RAT I 0 N - 
Y O  STYLE NTERVAL 

& NUMBER 
TYPE ORE MINERALOGY STY LE GANGUE MINERALOGY STYLE 

norre . $4-cm 

PAGE .... z ...... OF .... L ....... 3. !:.E3 



C A N A D I A N  S U P E R I O R  E X P L O R A T I O N  L I M I T E D  
PROJECT: At.. Reed P- I ' i t l  I DRILL HOLE NO : 8 1 - 4  
HOLE LOCATION: ~ Y + S O A  SCALE OF GRAPHIC LOG : 1 :  10 

TEXTURE I BEDDING BASAL JRMATlOh 
OR 

MEMBER - 
;RAPH. I DEPTH 

M I N E R A L  / P A R T I C L E  C O M P O S I T I O N  STRUCTURE TO 
I O G *  I SCALE 

ROCK TYPE COLOUR G R A I N  
SIZE - 

7 

m m  
p0 +s 

ONTACT - 

55% 

31% 

- !a" It 

P w f l  white 

CSE- MTR.'W 



I 

ASSAYS I COMMENTS 
M I NE RAL I Z AT I ON 

INTERVAL 
ORE MINERALOGY I STYLE O/O GANGUE MINERALOGY STYLE YO & N U M B E R  n/o ,yosa Moo, Zn C, 

A LTE RAT I 0 N 

I 1 1  I barren 
12- 3 3  1 I I I I 

npkbr le 

t 
% g5-45 

1 1  ". I 
-a 

f 

I 45-105 

I PAGE .... 2 . . . . . . .  G ......... N V Y - ~ . . .  __ ___ 





CANADIAN SUPERIOR EXPLORATION LIMITED 
1 D I P  TESTS: 433'' y7 I I 1 1 A l  r * I O ,  f i ,  A I rnRF S17F. ~ / f l  

b"I.L- - . - - e  , w  y * 

C 0 M P L  ET ED : 

I PROJECT: 
STARTED : 

I . - -  

LOGGED BY : 
I I 

M l N t K A L l L H l  IUN ALTERATION ! TYPE 1 STYLE I YO ORE MINERALOGY S T Y L t  I -10 I UP 

...., # - _ . I  I - .  . . r , n , 1  

INTERVAL ' 'ZNGUE MINERALOGY STYLE Yo - I n, . 
I I I 1 I 

I I I I I I 

Skarn 
issivc 

'5 5 

ASSAYS I COMMENTS I 

I PAGE ..... 4 ......OF ..... 6 ....... N!. .8!~.9. .  



COLOUR 

4"Y 

P- 

M I N E R A L  / P A R T I C L E  C O M P O S I T I O N  

Cas a b o v e )  

CANADIAN SUPERIOR EXPLORATION LIMITED 
TOTAL DEPTH : 7 3  3 ' 

SCALE OF GRAPHIC LOG : I LOGGED I BY:  5, f i a r n A ; j /  

ROCK TYPE 

S H a r n  S t o c K . v o r K  

in C . ; n c s + o n e  

PAGE 5 O F  b NO, e[-q 

TEXTURE I BEDDING 

SDRTING 
SIZE FABRIC TYPE 1 ATTITUDE 

T 
f ; n  e 

C:n e 

$in c 

fine FO 
, neJ 

Y- 

BASAL 

ONTACT 
STRUCTURE 

s 4a.p 

I 



C A N A D I A N  S U P E R I O R  E X P L O R A T I O N  L I M I T E D  

i 

C 0 M PL ETED : I STARTED: LOGGED B Y :  

- 
Sn 
- 
6 -  - 

OBJECTIVE : 

CO MM ENTS ASSAYS M I NE RA L I Z AT1 ON ALTERATION 
q m x  

8 NUMBER 

-~ 

STYLE GANGUE MINERALOGY ORE MINERALOGY STYLE 

323 -333 L 
1333-343 

343-353 

- t- 353-36\ 3 

h 

- 
I .  

v e i n s  
1373- 362 

r wirl 
lo y n s  

Y -  

I 5 0  

2- 
- 

- 

,oo\ 

O Y  
7 

/7 y I I  

I I 

I PAGE ..... 43 ......OF ..... 6 ....... N:...f351.:.9. 



DRILL HOLE NO- : @I-/O TOTAL DEPTH : 5- 3 5  '',(\~3 SHEET NO-: 
b> PROJECT: Mt .  R c c J  P-172 

HOLE LOCATION:  19*50  NW 11+9q.1 AZIMUTH: 0y50 DIP: -goo I COLLAR ELEVATION: %3Lf 
SCALE OF GRAPHIC LOG I : W O O  I LOGGED BY:  s. f idrNh; i /  

F 
I 

BASAL BEDDl NG I TEXTURE 
FORMATlOl 

OR 
MEMBER 

STR UCTUR E - 
' Y  PE - 
- 

M I N E R A L  / P A R T I C L E  COMPOSITION GRAIN 
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A P P E N D I C E S  I 11  

D R I L L  HOLE SUMMARIES 



S U M M A R Y  D.D.H. N O .  8 1 - 1  

C a s i n g  0 - 5 0  
H o r n f e l s  5 0  - 1 6 8  
G r a n i t e  1 6 8  - 217 

H o r n f e l s  D e s c r i p t i o n  

F i n e ,  h a r d  h o r n f e l s  v a r i e s  i n  c o l o u r  f r o m  g r e y  t o  r e d  
b rown .  B e d d i n g  (75O t o  9 0 0  t o  t h e  c o r e  a x i s )  i s  m a r k e d  b y  
c h a n g e s  i n  c o m p o s i t i o n ,  c o l o u r  a n d  c o r d i e r i t e  c o n t e n t .  Q u a r t z  
and  b i o t i t e  a r e  t h e  m a j o r  componen ts .  Some p u r p l i s h  q u a r t z  
r i c h  s e c t i o n s  r e s e m b l e  q u a r t z i t e .  F a u l t  gouge,  c o r e  loss 
and  r o u n d e d  h o r n f e l s  p e b b l e s  f o u n d  a t  1 0 7  f e e t  s u g g e s t  a f a u l t .  

As t h e  g r a n i t e  i s  a p p r o a c h e d  q u a r t z  v e i n s  become more  
f r e q u e n t .  When t h i s  v e i n i n g  becomes i n t e n s e  i t  g i v e s  a b r e c c i a t e d  
t e x t u r e ,  a n g u l a r  h o r n f e l s  f r a g m e n t s  a r e  f o u n d  i n  a q u a r t z  m a t r i x .  
C h l o r i t e  a n d  c l a y  a l t e r a t i o n  a l o n g  f r a c t u r e s  h a s  o c c u r r e d  n e a r  
g r a n i t e  a n d  q u a r t z  v e i n s .  

G r a n i t e  D e s c r i p t i o n  

Medium g r a i n e d  q u a r t z  f e l d s p a r  p o r p h y r y  w i t h  5% b i o t i t e .  

The g r a n i t e  i s  e x t r e m e l y  a l t e r e d .  It h a s  a l i g h t  g r e e n  
c o l o u r  and  i s  w e a k l y  c o n s o l i d a t e d .  Some s e c t i o n s  a r e  c o m p l e t e l y  
a l t e r e d  t o  c l a y .  

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

T r a c e s  o f  s c h e e l i t e  a n d  p y r i t e  a r e  f o u n d  i n  h a i r l i n e  
f r a c t u r e s  i n  t h e  t o p  1 0 6  f e e t  o f  h o r n f e l s .  Q u a r t z  v e i n s  a l s o  
c o n t a i n  t h e s e  m i n e r a l s .  P y r r h o t i t e ,  s p h a l e r i t e  and  p y r i t e  a r e  
f o u n d  a t  83  f e e t  a n d  105 f e e t  w h e r e  q u a r t z  v e i n s  a r e  l a r g e r  
and more a b u n d a n t .  

M o l y b d e n i t e  a n d  p y r i t e  a r e  f o u n d  w i t h i n  q u a r t z  v e i n s  i n  
t h e  h o r n f e l s  s e c t i o n  c l o s e r  t o  t h e  g r a n i t e  ( 1 1 7  t o  1 8 3  f e e t ) .  
M o l y b d e n i t e  r o s e t t e s  a l o n g  f r a c t u r e s  a n d  m i n o r  p y r i t e  s t r i n g e r s  
a r e  a l s o  f o u n d  i n  t h e  a l t e r e d  g r a n i t e .  

S U M M A R Y  D.D.H. N O .  81-2  & 81 -3  

D.D.H. N O .  81-2  D.D.H. N O .  81-3  

C a s i n g  0 - 30  
G r a n i t e  3 0  - 1 2 3  
S k a r n  1 2 3  - 1 4 9  
H o r n f e l s  1 4 9  - 4 1 9  

C a s i n g  0 - 25 
G r a n i t e  25 - 1 0 7  
S k a r n  1 0 7  - 1 1 8  
H o r n f e l s  1 1 8  - 407 



SUMMARY D.D.H. N o .  81-2 & 81 -3  ( c o n t )  

H o r n f e l s  D e s c r i p t i o n  

D a r k ,  r e d  b r o w n  h o r n f e l s  i s  c u t  b y  q u a r t z  p y r i t e  v e i n s .  
I n t e r m i t t e n t  s e c t i o n s  h a v e  a s p o t t e d  t e x t u r e  due  t o  c o r d i e r i t e  
a n d / o r  b i o t i t e  p o r p h y r o b l a s t s .  The s p o t s  a r e  g e n e r a l l y  c o r -  
d i e r i t e  ( %  cm) a t  t h e  f i r s t  o f  t h e  h o l e  a n d  b i o t i t e  1 m m  i n  
s i z e  t o w a r d  t h e  e n d  o f  t h e  h o l e .  B i o t i t e  r i m s  c o r d i e r i t e  
s p o t s  s u g g e s t i n g  t h a t  b i o t i t e  r e p l a c e s  c o r d i e r i t e .  I n  b o t h  
h o l e s  t h e r e  i s  a d i s t i n c t i v e ,  e v e n  s p o t t e d ,  h o r n f e l s  f o u n d  
n e a r  t h e  g r a n i t e .  T h i s  s e c t i o n ,  c o n t a i n i n g  o n l y  1 m m  b i o t i t e  
p o r p h y r o b l a s t s ,  c a n  b e  c o r r e l a t e d  b e t w e e n  h o l e s .  I t  p a r a l l e l s  
t h e  g r a n i t e  c o n t a c t .  

F a u l t  gouge  i s  f o u n d  i n  a n  11 f o o t  s e c t i o n  i n  t h e  u p p e r  
p a r t s  o f  b o t h  h o l e s  (D.D.H. No.  81-2  4 2 '  - 44' a n d  D.D.H. 
N O .  8 1 - 3  3 1 '  - 4 2 ' ) .  

S i l i c i f i c a t i o n  ( i e .  l a c k  o f  b i o t i t e )  i n  t h e  h o r n f e l s  
a p p e a r s  t o  c o r r e l a t e  w i t h  c a l c i t e  v e i n i n g .  L a r g e ,  e u h e d r a l  
c a l c i t e  c r y s t a l s  f o u n d  i n  D.D.H. N o .  8 1 - 2  a r e  a s s o c i a t e d  w i t h  
g a l e n a  and  p y r i t e .  P y r i t e  a n d  c a l c i t e  v e i n s  d o n ' t  c o n t a i n  
MoS2 or W03 a n d  a r e  u s u a l l y  f o u n d  a s  c o a t i n g s  on  f r a c t u r e s .  
C a l a t e  v e i n i n g  c u t s  m i n e r a l i z e d  q u a r t z  v e i n s  a n d  is l i k e l y  a 
l a t e ,  f r a c t u r e  c o n t r o l l e d  s t a g e .  A s o a p y ,  s o f t ,  l i g h t  g r e e n  
m i n e r a l  ( s e r p e n t i n e ? )  a n d  a b l u e  c o a t i n g  i s  a l s o  f o u n d  o n  
f r a c t u r e s  a n d  i n  s h e a r  z o n e s .  

D.D.H. N o .  81-3  c o n t a i n s  u n i q u e  " M i c a  H o r n f e l s "  u n i t .  
A d i s t i n c t i v e l y  d a r k e r  h o r n f e l s  i s  c u t  b y  q u a r t z  b i o t i t e  
v e i n s  u p  t o  9 cm i n  w i d t h .  B l a c k  b i o t i t e  i s  f o u n d ;  

(1) a s  c o a r s e  b l e b s  a n d  v e i n s  w i t h i n  
t h e  l a r g e  q u a r t z  v e i n s  ( 3 0 %  o f  
v e i n )  a n d  

( 2 )  a s  r i m s  a l o n g  s m a l l e r  q u a r t z  v e i n s .  

C h l o r i t e  s t o c k w o r k  h o r n f e l s  ( 2 8 9 '  - 3 1 4 ' )  c o n t a i n s  a n e t -  
work  o f  m a s s i v e  d a r k  g r e e n  c h l o r i t e  v e i n s .  

G r a n i t e  D e s c r i p t i o n  

Two t y p e s  o f  g r a n i t e  a r e  p r e s e n t .  These h a v e  b e e n  c a l l e d  
l e u c o - g r a n i t e  a n d  b i o t i t e  g r a n i t e .  The l e u c o - g r a n i t e  i s  f o u n d  
c l o s e  t o  t h e  s k a r n  c o n t a c t .  G r a d a t i o n a l  c o n t a c t  r e l a t i o n s h i p s  
b e t w e e n  t h e  t w o  g r a n i t e  t y p e s  s u g g e s t s  t h a t  t h e  l e u c o - g r a n i t e  
was f o r m e d  b y  a n  a l t e r a t i o n  o f  t h e  b i o t i t e  g r a n i t e .  



SUMMARY D.D.H. No. 81-2  & 81 -3  ( c o n t )  

B i o t i t e  G r a n i t e  1. c o n t a i n s  up t o  5 %  b i o t i t e  
2. h a s  a d a r k  g r e y  c o l o u r  
3. i s  r a r e l y  c u t  b y  v e i n s  

L e u c o - g r a n i t e  1. c o n t a i n s  v e r y  l i t t l e  t o  
n o  b i o t i t e  

2. h a s  a l i g h t  g r e e n  c o l o u r  
3. l a r g e  f e l d s p a r  p h e n o c r y s t s  
4. c o n t a i n s  s e v e r a l  c a r b o n a t e  

v e i n s  a n d  s h e a r  z o n e s  

B o t h  g r a n i t e s  c o n t a i n  a s o f t ,  l i g h t  g r e e n ,  m i n e r a l  
(up t o  20%) .  Th i s  a p p e a r s  t o  b e  a n  a l t e r a t i o n  o f  f e l d s p a r .  
The a b u n d a n c e  d e c r e a s e s  away f r o m  t h e  c o n t a c t .  C l a y  a l t e r a t i o n  
i s  more  i n t e n s e  i n  t h e  l e u c o - g r a n i t e .  D.D.H. No. 81 -2  c h a n g e s  
g r a n i t e  t y p e s  s e v e r a l  t i m e s  w h i l e  81-3  c h a n g e s  f r o m  l e u c o -  
g r a n i t e  t o  b i o t i t e  g r a n i t e  o n l y  once,  a t  64.5 f e e t  f r o m  t h e  
c o n t a c t .  

S k a r n  D e s c r i p t i o n  

D i o p s i d e  a n d  M a g n e t i t e  a r e  t h e  m a j o r  c o m p o n e n t s  i n  
s k a r n  i n t e r s e c t e d  i n  b o t h  D.D.H. No. 81-2 a n d  D.D.H. No. 81-3,  
( M a g n e t i t e  D i o p s i d e  s k a r n ) .  D.D.H. No. 81-2  h a s  a b r e c c i a  
t e x t u r e  due  t o  i n t e n s e  c a l c i t e  a n d  h e m a t i t e  v e i n i n g .  T h i s  
v e i n i n g  g i v e s  t h e  s k a r n  a r e d  a n d  g r e e n  c o l o u r .  F rom 317.5 
t o  326 t h e  s k a r n  a l t e r a t i o n  i s  n o t  a s  g r e a t .  H e r e ,  p o d s  o f  
l i m e s t o n e  a r e  c u t  b y  a l t e r n a t i n g  m a g n e t i t e  a n d  d i o p s i d e  s w i r l y  
l a y e r s .  C h l o r i t e  i s  f o u n d  i n  a s h e a r z o n e  a t  3 1 2 ' .  

I n  D.D.H. No. 81-3 ,  s k a r n  v e i n s  c u t  c o a r s e  r e c r y s t a l l i z e d  
l i m e s t o n e .  I n  s e c t i o n s  ( 3 2 7 '  - 3 2 8 ' ,  330.5 '  - 3 3 3 . 5 ' )  t h e  s k a r n  
i s  m a s s i v e .  The s t o c k w o r k  s k a r n  c o n t a i n s  1 mm d i o p s i d e  v e i n s  
w h i c h  c u t  f i n e  b l a c k  l u d w i g i t e  v e i n s .  L a t e  c a l c i t e  s t o c k w o r k  
c u t s  a l l  s k a r n  t y p e s .  M a s s i v e  s k a r n  c o n t a i n s  m a g n e t i t e ,  d i o p -  
s i d e ,  s e r p e n t i n e  and  o c c a s i o n a l l y  g a r n e t .  

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

I n  D. D.H. No. 81 -2  b l u e  f l u o r e s c e n t  s c h e e l i t e  i s  f o u n d  
w i t h  q u a r t z - p y r i t e  v e i n s .  L a r g e  q u a r t z  v e i n s  s o m e t i m e s  c o n t a i n  
s p h a l e r i t e .  S t o c k w o r k  q u a r t z  v e i n i n g  c o n t a i n s  m o l y b d e n i t e .  
M o l y b d e n i t e  i s  a l s o  a s s o c i a t e d  w i t h  c a r b o n a t e  v e i n s  w i t h i n  t h e  
a l t e r e d  l e u c o - g r a n i t e .  M o l y b d e n i t e  was n o t  i d e n t i f i e d  i n  b i o t i t e  
g r a n i t e .  

I n  D.D.H. No. 81-3  c o a r s e  ( u p  t o  3 m m )  e u h e d r a l  s c h e e l i t e  
c r y s t a l s  a r e  f o u n d  i n  t h e  " M i c a  H o r n f e l s "  u n i t ,  i n  p a t c h e s  w i t h i n  
t h e  l a r g e  b i o t i t e - q u a r t z  v e i n s .  E u h e d r a l  c r y s t a l s  a r e  a l s o  p l e n t i -  
f u l  i n  s m a l l e r  q u a r t z  v e i n s .  P y r i t e - c a l c i t e  v e i n s  a r e  b a r r e n  
o f  s c h e e l i t e  b u t  g a l e n a  was i d e n t i f i e d  i n  one v e i n .  



SUMMARY D.D.H. N o .  81-2  & 81 -3  ( c o n t )  

S c h e e l i t e  f o u n d  i n  s k a r n  i s  y e l l o w  f l u o r e s c e n t  i n  c o n -  
t r a s t  t o  t h e  b l u e  c o l o u r  f o u n d  i n  q u a r t z  c u t t i n g  h o r n f e l s .  
I t  i s  m o s t  a b u n d a n t  i n  g a r n e t  l a y e r s .  However  i t  i s  d i s s e m i n a t e d  
t h r o u g h o u t  b o t h  m a s s i v e  a n d  v e i n e d  s k a r n s .  

S U M M A R Y  D.D.H. N O .  8 1 - 4  

C a s i n g  0 - 52  
G r a n i t e  - 52  - 70 
H o r n f e l s  70  - 3 3 9  

G r a n i t e . D e s c r i p t i o n  

F i n e - g r a i n e d  w i t h  o n l y  r a r e  f e l d s p a r  p h e n o c r y s t s .  O n l y  
o c c a s i o n a l  f e l d s p a r s  h a v e  b e e n  a l t e r e d  t o  t h e  s o f t ,  l i g h t  
g r e e n  m i n e r a l  ( f i n e  s e r i c i t e )  t h a t  was u b i q u i t o u s  i n  t h e  g r a n i t e s  
f o u n d  i n  D.D.H. N o .  2 a n d  3 (SW s i d e  o f  g r a n i t e ) .  The g r a n i t e  
c o n t a i n s  5 %  b i o t i t e  a n d  i s  r u s t y  and  w e a k l y  c o n s o l i d a t e d  i n  
p l a c e s  due  t o  c l a y  a l t e r a t i o n .  B i o t i t e ,  m u s c o v i t e  g r a n i t i c  
v e i n s  c u t  h o r n f e l s  n e a r  t h e  g r a n i t e  c o n t a c t  a n d  i n  t h e  s e c t i o n  
f r o m  1 6 8 . 5 '  t o  2 3 7 ' .  

H o r n f e l s  D e s c r i p t i o n  

D a r k  b i o t i t e  h o r n f e l s  h a s  t h i n  b i o t i t e  b e d s  a t  3 0 0  t o  60° 
t o  t h e  c o r e  a x i s .  Some s e c t i o n s  a r e  m a s s i v e  o r  s p o t t e d  w i t h  
c o r d i e r i t e  o r  b i o t i t e .  S e v e r a l  i n t e r v a l s  a r e  c u t  b y  c a l c i t e  
s t o c k w o r k  o r  p i n k  d o l o m i t e  v e i n s .  These s e c t i o n s  h a v e  a l i g h t  
g r e e n  c o l o u r  w h i c h  may b e  due  t o  d i o p s i d e  a l t e r a t i o n .  

A t  1 3 3 '  t o  168.5 '  t h e  s e d i m e n t  h a s  a l i g h t e r  c o l o u r  a n d  
a s u g a r y  t e x t u r e .  I t  a p p e a r s  t o  h a v e  a h i g h e r  q u a r t z - b i o t i t e  
r a t i o  t h a n  t h e  s u r r o u n d i n g  h o r n f e l s .  

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

Q u a r t z - m u s c o v i t e  v e i n s  a r e  r i m m e d  b y  m o l y b d e n i t e  a n d  
p y r i t e  s p e c k s .  These v e i n s  a r e  t h e  m o s t  a b u n d a n t  a n d  m i n e r a l  
r i c h  n e a r  t h e  s m a l l  g r a n i t e  d i k e s  a n d  t h e  g r a n i t e  c o n t a c t .  
F l u o r i t e  a n d  b l u e  f l u o r e s c e n t  s c h e e l i t e  w e r e  a l s o  i d e n t i f i e d  
i n  t h e s e  v e i n s .  

S U M M A R Y  D.D.H. N O .  81-5  

C a s i n g  0 - 42  
G r a n i t e  42  - 8 1  
H o r n f e l s  w i t h  g r a n i t e  d i k e s  8 1  - 1 7 0  



S U M M A R Y  D.D.H. N O .  81-5  

G r a n i t e  

F i n e ,  b i o t i t e ,  g r a n i t e  w i t h  q u a r t z  a n d  f e l d s p a r  pheno-  
c r y s t s .  The c o n t a c t  w i t h  t h e  h o r n f e l s  i s  a c l a y  and  b r e c c i a  
zone.  G r a n i t e  v e i n s  c o n t a i n  b i o t i t e  a n d  m u s c o v i t e  ( a l o n g  
f r a c t u r e s ) .  

H o r n f e l s  

M o s t  o f  t h e  s e c t i o n  i s  s p o t t e d  h o r n f e l s  ( f  cm b i o t i t e  
s p o t s ) .  Some s e c t i o n s  a r e  m a s s i v e  o r  l i g h t e r  i n  c o l o u r .  
The l i g h t e r  s e c t i o n s  c o n t a i n  c a r b o n a t e  v e i n i n g .  

A t  153' t h e  h o r n f e l s  shows f i n e  b e d d i n g  a t  4 5 O  t o  t h e  C.A.  
A s t r o n g  f o l i a t i o n  ( O o  t o  C.A.)  a n d  s h e a r e d  r o c k  s u g g e s t  a f a u l t  
a t  t h e  e n d  o f  t h e  h o l e .  

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

M i n e r a l i z a t i o n  is f o u n d  i n  1 mm t o  2 crn q u a r t z  m u s c o v i t e  
v e i n s .  M o l y b d e n i t e  a n d  p y r i t e  u s u a l l y  r i m  t h e  v e i n s .  G r a n i t e  
d i k e s  c o n t a i n  m i n o r  s p e c k s  o f  m o l y b d e n i t e  a n d  a r e  c u t  b y  t h e  
m i n e r a l i z e d  q u a r t z  v e i n s .  F l u o r i t e  was a l s o  i d e n t i f i e d  i n  
t h e s e  v e i n s .  

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

S U M M A R Y  D.D.H. N O .  81-6  

C a s i n g  0 - 1 0  
F i n e  G r a n i t e  1 0  - 105  
M e g a c r y s t i c  G r a n i t e  105 - 448 

F i n e  G r a n i t e  

T h i s  u n i t  v a r i e s  f r o m  a p l i t e  (10' - 2 8 ' )  t o  a b a n d e d  
p o r p h y r y  ( 2 8 '  - 6 5 ' )  t o  a f i n e  b i o t i t e  g r a n i t e  ( 6 5 '  - 1 0 5 ' ) .  

The p o r p h y r y  s e c t i o n  o f  t h i s  u n i t  h a s  2 mm e u h e d r a l  
q u a r t z  c r y s t a l s  a s  w e l l  a s  f e l d s p a r  a n d  b i o t i t e  p h e n o c r y s t s .  
The b a n d e d  a p p e a r a n c e  i s  c a u s e d  b y  c h a n g e s  i n  g r a i n  s i z e .  
Q u a r t z  c r y s t a l s  grow i n  b a n d s  t h a t  c u t  t h e  c o r e  a t  350 t o  
t h e  a x i s .  The g r o u n d m a s s  i s  a p h a n i t i c .  

An i r r e g u l a r  ( m o t t l e d )  t e x t u r e  i n  t h e  f i n e  g r a n i t e  i s  
c a u s e d  b y  v a r i a t i o n s  i n  b i o t i t e  c o n t e n t  a n d  g r a i n  s i z e .  

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



SUMMARY D.D.H. N o .  81-6 ( c o n t )  

rru 

M e g a c r y s t i c  G r a n i t e  

The m e g a c r y s t i c  g r a n i t e  u n i t  h a s  b e e n  s u b d i v i d e d  o n  
t h e  b a s i s  o f  a l t e r a t i o n .  The f i r s t  1 9 2 '  o f  t h i s  u n i t  i s  
r u s t y ,  w e a k l y  c o n s o l i d a t e d  a n d  f r e q u e n t l y  b r o k e n .  S e r i c i t e  
h a s  d e v e l o p e d  a l o n g  f r a c t u r e s  a n d  f e l d s p a r s  h a v e  u n d e r g o n e  
c l a y  a l t e r a t i o n .  

The b o t t o m  s e c t i o n  o f  t h e  h o l e  ( 2 9 7 '  - 4 4 8 ' )  h a s  f r e s h  
g r a n i t e .  The f e l d s p a r s  r a n g e  u p  t o  2 c m  i n  s i z e ,  a r e  zoned ,  
a n d  h a v e  e u h e d r a l  shapes .  Th is  medium t o  c o a r s e  g r a i n e d  
g r a n i t e  h a s  a s e r i a t e  t e x t u r e  a n d  c o n t a i n s  5% b i o t i t e .  

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

M o l y b d e n i t e  b e a r i n g  q u a r t z  v e i n s  c u t  t h e  g r a n i t e  i n  
D.D.H. No. 81-6. S c h e e l i t e  a n d  p y r i t e  a r e  a l s o  f o u n d  i n  
t h e s e  v e i n s .  The v e i n s  r a n g e  i n  s i z e  f r o m  1 mm t o  2 cm. 
From 2 0 6 '  t o  t h e  e n d  o f  t h e  h o l e  ( 4 4 8 ' )  t h e  v e i n s  h a v e  an  
a v e r a g e  d e n s i t y  o f  one v e i n  e v e r y  8 "  (weak q u a r t z  v e i n  s t o c k -  

' w o r k ) .  

S U M M A R Y  D.D.H. N O .  81-7  

C a s i n g  0 - 1 2  
S k a r n  1 2  - 9 3 . 5  
G r a n i t e  9 3 . 5  - 1 0 7  

S k a r n  

QW The p r e d o m i n a n t  s k a r n  f o r m i n g  m i n e r a l s  f o u n d  a r e :  

1) p y r o x e n e  

2) w o l l a s t o n i t e  

3 )  g a r n e t  

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

G a r n e t - W o l l a s t o n i t e  S k a r n  c o m p r i s e s  8 0 %  w o l l a s t o n i t e  
c r y s t a l s  w i t h  s u b h e d r a l  g a r n e t  g r o w t h  a l o n g  f r a c t u r e s .  T h i s  
g i v e s  i t  a n  o v e r a l l  l i g h t  c o l o u r  a n d  n e t w o r k  a p p e a r a n c e .  

M a g n e t i t e - D i o p s i d e  S k a r n  h a s  a s w i r l y  a p p e a r a n c e  due  t o  
a l t e r n a t i n g  g a r n e t ,  m a g n e t i t e  a n d  d i o p s i d e  l a y e r s .  P y r o x e n e  
s k a r n  v e i n s  c u t  t h e  G a r n e t - W o l l a s t o n i t e  S k a r n  a n d  t h e  c o n t a c t  
b e t w e e n  t h e  t w o  t y p e s  i s  d i s t i n c t .  



SUMMARY D . D . H .  No. 81-7  ( c o n t )  

W o l l a s t o n i t e  D i o p s i d e  S k a r n  h a s  a m o t t l e d  p a t c h y  
a p p e a r a n c e .  G a r n e t ,  f l u o r i t e ,  f e l d s p a r  a n d  h e m a t i t e  a r e  
a l s o  p r e s e n t .  

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

A p l i t e  

V e r y  f i n e  g r a i n e d ,  q u a r t z  r i c h  r o c k  w h i c h  i s  c u t  by  v e i n s  
o f  c a l c i t e ,  l i m o n i t e  a n d  a n ,  unknown b r i g h t  y e l l o w - g r e e n  m i n e r a l .  
D u e  t o  e x t r e m e l y  d i f f i c u l t  d r i l l i n g  t h i s  h o l e  was n o t  c o n t i n u e d  
t o  c o m p l e t e l y  c o n f i r m  t h e  p r e s e n c e  o f  g r a n i t e .  

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

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

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

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

SUMMARY D . D . H .  N O .  81-9  & 81-10 

D . D . H .  N O .  81-9 

C a s i n g  0 - 1 2  
H o r n f e l s  ( 3 1 '  mass ive  s u l p h i d e )  1 2  - 2 3 7  
L i m e s t o n e  (21' s k a r n )  2 3 7  - 3 9 5  
G r a n i t e  3 9 5  - 4 3 3  

D . D . H .  N O .  8 1 - 1 0  

C a s i n g  0 - 1 0  
H o r n f e l s  ( 3 3 '  m a s s i v e  s u l p h i d e )  1 0  - 3 5 9 . 5  
L i m e s t o n e  ( 5 5 '  s k a r n )  359.5- 526 .5  
G r a n i t e  526 .5 -  535 

H o r n f e l s  

T h i s  u n i t  c o m p r i s e s  a l t e r n a t i n g  m a s s i v e ,  b i o t i t e  h o r n f e l s  
a n d  b i o t i t e ,  c o r d i e r i t e ,  s p o t t e d  h o r n f e l s .  Areas  c o n t a i n i n g  
s u l f i d e s  a r e  a l i g h t  g r e e n  c o l o u r  ( d i o p s i d e ) .  G r e e n  d i o p s i d e  
v e i n s  h a v e  b l e a c h e d  ( s i l i c e o u s ? )  s e l v a g e s .  T h e s e  a l t e r e d  a r e a s  
a r e  l o c a t e d  i n  f a u l t e d  a r e a s .  S h e a r  z o n e s  may h a v e  c h a n n e l e d  
Ca a n d  s u l p h i d e  b e a r i n g  f l u i d s  i n t o  t h e  h o r n f e l s .  



SUMMARY D.D.H. No. 81-9 & 81 -10  ( c o n t )  

The g r a n i t e  c o n t a c t  b e t w e e n  t h e  t w o  h o l e s  was f o u n d  t o  
b e  v e r t i c a l .  The g r a n i t e  i n  D.D.H. N o .  81-9 h a s  a 1 0  m banded ,  
f i n e  b o r d e r  p h a s e  w h i c h  was n o t  p r e s e n t  i n  t h e  d e e p e r  h o l e  
D.D.H. No.  81-10.  The b a n d e d  a p p e a r a n c e  i s  due t o  c h a n g e s  i n  
g r a i n  s i z e  a n d  c o m p o s i t i o n .  Some b a n d s  c o n t a i n  1 0 %  m a g n e t i t e  
o r  a b u n d a n t  b i o t i t e .  

" B r e c c i a t e d  H o r n f e l s "  is f o u n d  i n  D.D.H. No. 81-10  
(101'  - 1 0 5 ' ) .  W e l l  i n d u r a t e d  h o r n f e l s  f r a g m e n t s  a r e  
e l o n g a t e d  p a r a l l e l  t o  t h e  c o r e  a x i s .  T h i s  t e x t u r e  s u g g e s t s  
a c o m p r e s s i v e  f a u l t  zone .  

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

L i m e s t o n e  

The l i m e s t o n e  i s  g r e y  t o  b u f f  c o l o u r e d .  Th i s  c o l o u r  
c h a n g e  may b e  d u e  t o  t h e  c o n v e r s i o n  o f  d o l o m i t e  ( b u f f )  t o  l i m e -  
s t o n e  a n d  p e r i c l a s e  ( g r e y ) .  Ca Mg ( C O  ) 2 $  MgO + Ca CO3 + CO2. 

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

The p s e u d o b r e c c i a  t e x t u r e  f o u n d  i n  s e c  2 i o n s  o f  t h e  c o r e  c a n  

The l i m e s t o n e  i s  c u t  b y  s k a r n  v e i n s  g i v i n g  i t  a s t o c k w o r k  
t e x t u r e .  The e a r l i e s t  v e i n s ,  a l s o  t h e  o n l y  v e i n s  f o u n d  i n  t h e  
l e a s t  a l t e r e d  l i m e s t o n e ,  a r e  l u d w i g i t e  a n d / o r  m a g n e t i t e .  A 

I b l e a c h e d  s e l v a g e  i s  f r e q u e n t l y  o b s e r v e d  a r o u n d  t h e s e  41 mm 
b l a c k  v e i n s .  The m i n e r a l s  l u d w i g i t e  a n d  m a g n e t i t e  a l s o  d e v e l o p e d  
a s  e u h e d r a l  c r y s t a l s  ( u p  t o  5 m m )  w i t h i n  t h e  l i m e s t o n e .  

L a r g e ,  c o l o u r f u l  s k a r n  v e i n s  c u t  t h e  s m a l l  b l a c k  v e i n s .  
The m i n e r a l s  f o u n d  i n  t h e  l a t e r  v e i n s  i n c l u d e  c h o n d r o d i t e ,  
s e r p e n t i n e ,  d i o p s i d e ,  g a r n e t ,  h e m a t i t e  a n d  m a g n e t i t e .  Coarse ,  
w h i t e  c a l c i t e  a n d  l u d w i g i t e - m a g n e t i t e  s e l v a g e s  a r e  a l m o s t  a l w a y s  
p r e s e n t .  

C a l c i t e  - s e r p e n t i n e  v e i n s  c u t  a l l  p r e v i o u s l y  d e s c r i b e d  
s t o c k w o r k .  E u h e d r a l  c a l c i t e  c r y s t a l s  s u g g e s t  open s p a c e  f i l l i n g  
i n  a t  l e a s t  some v e i n s .  

S t o c k w o r k  v e i n i n g  i s  m o s t  a b u n d a n t  - 1) n e a r  t h e  h o r n f e l s  
c o n t a c t ,  2 )  t h e  g r a n i t e  c o n t a c t ,  3 )  o r  a d j a c e n t  t o  a g r a n i t e  
d i k e .  When s t o c k w o r k  becomes i n t e n s e ,  m a s s i v e  s k a r n  i s  f o r m e d .  
T h a t  i s ,  m a s s i v e  s k a r n  i s  c o m p l e t e  r e p l a c e m e n t  o f  l i m e s t o n e  
w h i l e  s t o c k w o r k  i s  p a r t i a l  r e p l a c e m e n t  a l o n g  f r a c t u r e s .  

G r a n i t e  

The m a i n  g r a n i t e  is p o r p h y r i t i c  a n d  c o n t a i n s 5 %  b i o t i t e .  



S U M M A R Y  D.D.H .  No.  81-9 & 81 -10  ( c o n k )  

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

S i x t e e n  f e e t  o f  m a s s i v e  s u l f i d e  ( p y r r h o t i t e )  a n d  
f i f t e e n  f e e t  o f  s u b - m a s s i v e  s u l f i d e s  was i n t e r s e c t e d  i n  D . D . H .  
No.  81-9.  T h i s  zone  a p p e a r s  t o  b e  b o u n d e d  b y  f a u l t s .  O u t s i d e  
o f  t h i s  a r e a ,  o n l y  m i n o r  p y r i t e  s t r i n g e r s  w e r e  f o u n d .  Q u a r t z  
f l u o r i t e  a n d  a m p h i b o l e  a r e  t h e  a s s o c i a t e d  gangue  m i n e r a l s .  
I n  D.D.H.  No .  81-9  t h e  m a s s i v e  z o n e  c o m p r i s e s  u p  t o  70% p y r -  
r h o t i t e  w i t h  m i n o r  c r o s s  c u t t i n g  c h a l c o p y r i t e  s t r i n g e r s  o r  
d i s s e m i n a t e d  s p o t s .  The s u b - m a s s i v e  s u l p h i d e s  h a v e  u p  t o  2 0 %  
s p h a l e r i t e  i n t e r g r o w n  w i t h  t h e  p y r r h o t i t e .  Remnants  o f  t h e  
o r i g i n a l  h o r n f e l s  h o s t  c a n  b e  f o u n d  i n  a l t e r e d  g r e e n  c a l c -  
s i l i c a t e  h o r n f e l s .  C a l c - s i l i c a t e  h o r n f e l s ,  i n  t u r n  a p p e a r s  
t o  b e  r e p l a c e d  b y  m a s s i v e  s u l p h i d e s .  

D . D . H .  N o .  81-10 a l s o  i n t e r s e c t e d  t h e  m a s s i v e  s u l p h i d e  
z o n e  w i t h i n  t h e  h o r n f e l s  ( 3 3 ' ) .  E u h e d r a l  p y r i t e  a n d  m a s s i v e  
c o a r s e  b i o t i t e  a r e  a b u n d a n t  a t  t h e  t o p  o f  t h i s  m i n e r a l i z e d  
zone .  The b o t t o m  s e c t i o n  o f  t h i s  zone,  h o w e v e r ,  c o n t a i n s  
m a s s i v e  p y r r h o t i t e  and s p h a l e r i t e  s i m i l a r  i n  a p p e a r a n c e  t o  

c u t  p y r r h o t i t e - a m p h i b o l e  s e c t i o n s .  B l u e  f l u o r e s c i n g  s c h e e l i t e  
i s  f r e q u e n t l y  f o u n d  i n  t h e  b i o t i t e  a l t e r e d  f r a c t u r e s .  D.D.H. 
No.  81-10 a l s o  c o n t a i n s  s c h e e l i t e  i n  1 5 '  o f  G a r n e t - A m p h i b o l e -  
D i o p s i d e  S k a r n .  The s c h e e l i t e  i s  m o s t  C o n c e n t r a t e d  i n  a m p h i b o l e  
p a t c h e s .  M o l y b d e n i t e  was n o t e d  i n  some q u a r t z - m u s c o v i t e  v e i n s  
w h i c h  c u t  t h e  h o r n f e l s ,  

J t h e  s u l p h i d e  z o n e  i n  D . D . H .  N o .  81-9. P y r i t e - b i o t i t e  v e i n s  

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

M a s s i v e ,  m a g n e t i t e - d i o p s i d e  s k a r n ,  f o u n d :  

1) a t  t h e  h o r n f e l s - l i m e s t o n e  c o n t a c t  
2 )  a d j a c e n t  t o  t h e  g r a n i t e  d i k e  i n  D.D.H .  No. 81-9 a n d  
3 )  a d j a c e n t  t o  t h e  g r a n i t e  i n  D . D . H .  No. 81-9  c o n -  

t a i n s  a p p r o x i m a t e l y  .5% d i s s e m i n a t e d  y e l l o w  
f l u o r e s c i n g  s c h e e l i t e .  U n f o r t u n a t e l y ,  t h e  
t o t a l  t h i c k n e s s  o f  t h i s  p o s s i b l e  o r e  t y p e  
i s  2 1 '  i n  D.D.H .  No. 81-9  a n d  o n l y  5.5 '  i n  
D.D.H .  N o .  81-10.  The t e x t u r e  o f  t h e  s k a r n  
c a n  b e  d e s c r i b e d  a s  c o a r s e  " w r i g g l i t e " .  
A l t e r n a t i n g  b a n d s  o f  d i o p s i d e ,  m a g n e t i t e ,  
a n d  c h o n d r o d i t e  c r e a t e  a s w i r l y  t e x t u r e  
s o m e t i m e s  w i t h  a c o n c e n t r i c  r i n g  s t r u c t u r e .  

The g r a n i t e  l i m e s t o n e  c o n t a c t  i n  D . D . H .  No. 81 -10  a p p e a r s  
t o  b e  b a r r e n .  I n s t e a d  o f  m a g n e t i t e  d i o p s i d e  s k a r n ,  a b i o t i t e -  
p y r i t e  a s s e m b l a g e  i s  p r e s e n t .  



SUMMARY D.D.H. N O .  8 1 - 1 1  

C a s i n g  0 -  5 
q u a r t z i t e  5 - 257 
H o r n f e l s  257 - 448  

448 - 665 
665 - 717 

S k a r n  
G r a n i t e  

Q u a r t z i t e  

R u s t y ,  w h i t e  q u a r t z i t e  c o m p r i s e s  r e c r y s t a l l i z e d  q u a r t z  
g r a i n s ,  u p  t o  1 mm i n  s i z e ,  w i t h  m i n o r  f e l d s p a r  g r a i n s .  O c c a s i o n a l  
a n d a l u s i t e  o r  b i o t i t e  p o r p h y r o b l a s t s  c u t  t h e  c o r e  i n  b a n d s  t r e n d i n g  
600  t o  800 t o  t h e  a x i s .  

The q u a r t z i t e  i s  i n  f a u l t  c o n t a c t  w i t h  t h e  h o r n f e l s  u n i t .  
However ,  t h e  b i o t i t e  c o n t e n t  i n  t h e  q u a r t z i t e  i n c r e a s e s  n e a r  
t h e  f a u l t ,  i n d i c a t i n g  t h a t  a g r a d a t i o n a l  f a c i e s  c h a n g e  i s  n o t  o u t  
o f  t h e  q u e s t i o n .  M o l y b d e n i t e  b e a r i n g  q u a r t z  v e i n s  a r e  a b u n d a n t  
n e a r  t h e  b a s a l  c o n t a c t  o f  t h i s  u n i t .  

w 

H o r n f e l s  

H o r n f e l s  t e x t u r e  a l t e r n a t e s  f r o m  m a s s i v e  t o  s p o t t e d .  G r e e n  
( d i o p s i d e )  b e a r i n g  h o r n f e l s  i s  u s u a l l y  f o u n d  i n  a r e a s  o f  c a l c i t e  
v e i n i n g  i . e .  f r a c t u r e d  a r e a s  o r  i n  t h e  v i c i n i t y  o f  a s h e a r  zone .  
C a l c i t e ,  p y r i t e  a n d  s e r p e n t i n e  c o a t  f r a c t u r e s  a n d  f o r m  l a t e  v e i n s .  

S k a r n  

G a r n e t  a n d  P y r o x e n e  a r e  t h e  m a i n  s k a r n  m i n e r a l s .  F l u o r i t e  
a n d  q u a r t z  a r e  a l s o  p r e s e n t  a n d  w o l l a s t o n i t e  h a s  d e v e l o p e d  c l o s e  
t o  t h e  g r a n i t e .  B i o t i t e  f o r m s  s e l v a g e s  t o  c a l c i t e  v e i n s .  The 
b i o t i t e  a p p a r e n t l y  r e p l a c e s  p y r o x e n e  i n  t h e  s k a r n  l a y e r s .  b 

The s k a r n - h o r n f e l s  c o n t a c t  i s  m a r k e d  b y  4 '  o f  " d i o p s i d e  
h o r n f e l s " .  T h i s  l i g h t  g r e e n ,  c h e r t y  r o c k  t y p e  a l t e r n a t e s  w i t h  
" g a r n e t - p y r o x e n e  s k a r n "  l a y e r s  t h r o u g h o u t  t h e  s k a r n  s e c t i o n .  
The b a n d s  r a n g e  f r o m  a few  cm t o  1 5  cm. 

The g a r n e t  c o n t e n t  o f  t h e  s k a r n  b a n d s  i n c r e a s e s  away 
f r o m  t h e  h o r n f e l s  c o n t a c t .  R e d - g a r n e t s  f o r m  e u h e d r a l  t o  s u b -  
h e d r a l  (1 mm t o  2 cm) c r y s t a l s  w i t h i n  t h e  d a r k - g r e e n  p y r o x e n e  
l a y e r s '  G a r n e t s  o f t e n  show s k e l e t a l  g r o w t h  o r  c o n t a i n  f l u o r i t e  
c o r e s .  

M a s s i v e  s k a r n  h a s  f o r m e d  i n  t h e  s e c t i o n  5 8 5 '  t o  605 .2 ' .  
B u f f  c o l o u r e d  g r o s s u l a r i t e  g a r n e t s  a s  w e l l  a s  t h e  u s u a l  r e d  
a n d r a d i t e  g a r n e t s  a r e  f.ound. M a s s i v e  p y r o x e n e  s k a r n  i s  i n  c o n -  
t a c t  w i t h  t h e  g r a n i t e .  

Two f a u l t s  c u t  t h e  s k a r n  ( 5 6 3 '  and  5 8 1 ' )  ( S u l f i d e ;  s e r -  
p e n t i n e  a n d  c l a y  b r e c c i a s ) .  



S U M M A R Y  D.D.H. No. 8 1 - 1 1  ( c o n t )  

G r a n i t e  

- F i n e  b i o t i t e  g r a n i t e  
- No m e g a c r y s t s  
- i n t e n s e  s e r i c i t e  a l t e r a t i o n  
- c o n t a i n s  m o l y b d e n i t e  a n d  p y r i t e  

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

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

S k a r n  c o n t a i n s  u p  t o  .5% d i s s e m i n a t e d  a n d  v e i n  s c h e e l i t e  
i n  <1 rnm c r y s t a l s  w h i c h  f l u o r e s c e  y e l l o w .  QIv 

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

S U M M A R Y  D.D.H. NO. 81-12  

C a s i n g  0 -  7 
Q u a r t z i t e  7 - 2 3 9  

H o r n f e l s  566 - 733 
G r a n i t e  7 3 3  - 8 9 7  

T r a n s i t i o n a l  Q u a r t z i t e - H o r n f e l s  2 3 9  - 566 

Q u a r t z i t e  

vw R u s t  s t a i n e d ,  medium g r a i n e d  w h i t e  q u a r t z i t e  o c c a s i o n a l l y  
c o n t a i n s  s p o t t e d  b e d s  ( a n d a l u s i t e  o r  b i o t i t e  s p o t s )  t r e n d i n g  
a t  60° t o  t h e  c o r e  a x i s .  B i o t i t e  a l t e r a t i o n  i s  s o m e t i m e s  p r e s e n t ,  
i n  a b r a n c h i n g ,  d e n d r i t i c  p a t t e r n  a r o u n d  f r a c t u r e s .  

B i o t i t e  a l t e r e d  s e c t i o n s  become a b u n d a n t  a t  2 3 9 ' ,  f o r m i n g  
a p u r p l i s h  m o t t l e d  q u a r t z  r i c h . s e d i m e n t .  I t  i s  d i f f i c u l t  t o  
d i s t i n g u i s h  b i o t i t e  a l t e r e d  q u a r t z i t e  f r o m  h o r n f e l s ,  h o w e v e r  
s m a l l  s e c t i o n s  o f  l i g h t  q u a r t z i t e  and  d e n d r i t i c  b i o t i t e  t e x t u r e  
s u g g e s t s  t h a t  t h e  t r a n s i t i o n a l  u n i t  i s  a n  a l t e r a t i o n  o f  w h i t e  
q u a r t z i t e .  B i o t i t e  h a s  a p p a r e n t l y  b e e n  i n t r o d u c e d  a l o n g  b e d d i n g  
p l a n e s  and  f r a c t u r e s  o f  t h e  Q u a r t z i t e  U n i t  t o  f o r m  a p u r p l i s h  
m o t t l e d  r o c k  t y p e .  

H o r n f e l s  

S p o t t e d  t o  m a s s i v e  h o r n f e l s  i s  t h e  r o c k  t y p e  f o u n d  i n  
c o n t a c t  w i t h  t h e  i n t r u s i o n .  Th i s  u n i t  i s  c u t  b y  c a l c i t e - s e r p e n t i n e -  

v e i n s  o c c a s i o n a l l y  h a v e  b i o t i t e  s e l v a g e s .  
q p y r i t e  v e i n s  a n d  q u a r t z - m o l y b d e n i t e - ( f l u o r i t e ? )  v e i n s .  Q u a r t z  



S U M M A R Y  D.D.H. N O .  81 -12  (cant) 

T r a n s i t i o n a l  Zone 

D a r k  p u r p l e  h o r n f e l s  i s  i n t e r b e d d e d  w i t h  t h e  l i g h t  
p u r p l e  b i o t i t e  a l t e r e d  q u a r t z i t e .  D i s s e m i n a t e d  p y r i t e  i s  
a b u n d a n t  i n  t h i s  z o n e  a n d  v a r i a b l e  d e g r e e s  o f  s h a t t e r i n g  a n d  
c a l c - s i l i c a t e  a l t e r a t i o n  h a s  o c c u r r e d .  A l i g h t  b r o w n  m i n e r a l ,  
f o u n d  a r o u n d  f r a c t u r e s ,  may b e  sphene.  

A l a r g e  f a u l t  b r e c c i a  ( 2 3 ' )  m a r k s  a c h a n g e  i n  b a n d i n g  
f r o m  60° t o  30°  t o  t h e  c o r e  a x i s .  A s m a l l  f o l d  o b s e r v e d  i n  t h i s  
s e c t i o n  o f  t h e  c o r e  ( 5 2 5 ' )  s u g g e s t s  s t r u c t u r a l  c o m p l e x i t y  i n  t h i s  
a r e a .  A s i m i l a r  c h a n g e  i n  b a n d i n g  o r i e n t a t i o n  i s  f o u n d  i n  D.D.H. 
No. 81-12 a n d  D.D.H. No. 81-11,  w h e r e  a f a u l t  s e p a r a t e s  b i o t i t e  
h o r n f e l s  f r o m  q u a r t z i t e .  

w G r a n i t e  

The g r a n i t e  i s  h i g h l y  v a r i a b l e  i n  t e x t u r e .  The i m m e d i a t e  
g r a n i t e  c o n t a c t  i s  a p l i t i c  w i t h  p l u m o s e  f e l d s p a r  p o r p h y r y  a p p e a r -  
ance.  The n e x t  s e c t i o n  is a f i n e  g r a n i t i c  r o c k  w i t h  5 %  b i o t i t e  

, and  o c c a s i o n a l  c o a r s e  pods .  P l u m o s e  f e l d s p a r s  a r e  a l s o  p r e s e n t  
h e r e .  Th i s  u n i t  i s  f o l l o w e d  b y  a medium g r a i n e d  g r a n i t e  w i t h  
l e s s  b i o t i t e  ( 2 % ) .  I t  i s  g e n e r a l l y  e q u i g r a n u l a r  a n d  h a s  a b a n d i n g  
a t  60° t o  t h e  c o r e  a x i s .  

The t r a n s i t i o n  t o  c o a r s e  e q u i g r a n u l a r  g r a n i t e  i s  m a r k e d  
b y  a l t e r n a t i n g  c o a r s e  a n d  f i n e  g r a n i t e  ( p e g m a t i t e  t o  a p l i t e ) .  
H o r n f e l s  i n c l u s i o n s  ( 5 '  a n d  10' i n  s i z e )  a r e  f o u n d  a t  8 2 8 '  a n d  
8 5 8 ' .  The c o n t a c t s  t o  t h e s e  h o r n f e l s  s e c t i o n s  h a v e  a n  i n c r e a s e d  
b i o t i t e  c o n t e n t  a n d  a v a r i a b l e  g r a i n  s i z e  ( i . e .  a l t e r n a t i n g  peg-  
m a t i t e  a p l i t e ) .  

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

P h e n o c r y s t s ,  u p  t o  3 cm b u t  u s u a l l y  .5 cm, a r e  f o u n d  i n  a f i n e  
groundmass.  Th i s  u n i t  g r a d e s  i n t o  a s e r i a t e  t e x t u r e d  g r a n i t e ,  
c o n t a i n i n g  o n l y  o c c a s i o n a l  f e l d s p a r  m e g a c r y s t s .  S e r i c i t e  a l t e r -  
a t i o n  d e c r e a s e s  down h o l e ,  i . e .  f i n e  and  medium e q u i g r a n u l a r  
g r a n i t e  i s  t h e  m o s t  a l t e r e d .  

1) A p l i t e  ( P l u m o s e  F e l d s p a r s )  
- - - - - _ _  

Banded  

2 ) E q u i g r a n u 1 a r 
Medium 

- P e g m a t i t e - a p l i t e  

C o a r s e  

'Me d i u m  

4) S e r i a t e  



SUMMARY D.D.H. No. 8 1 - 1 2  ( c o n t )  

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

M i n e r a l i z e d  q u a r t z  v e i n s  i n  t h e  q u a r t z i t e  u n i t  h a v e  a 
s t r o n g  c o r r e l a t i o n  w i t h  b i o t i t e  a l t e r a t i o n .  They f i r s t  a p p e a r  
a t  215', w h e r e  t h e y  c o n t a i n  t t y e l l o w - f l u o r e s c e n t ' l - s c h e e l i t e .  
H i g h  s c h e e l i t e  c o n c e n t r a t i o n ,  up t o  5% i n  q u a r t z  v e i n s , c o n t i n u e s  
t o  2 4 0 '  w h e r e  q u a r t z - m o l y b d e n i t e  v e i n s  become a b u n d a n t .  M o l y b d e n i t e  
f o r m s  10% o f  t h e  v e i n s .  The a b u n d a n c e  a n d  p e r c e n t  m o l y b d e n i t e  
i n  t h e  v e i n s  d e c r e a s e s  down t h e  h o l e .  

The g r a n i t e ,  h o w e v e r ,  c o n t a i n s  a n  i n t e r e s t i n g  amoun t  o f  
m o l y b d e n i t e .  I t  i s  f o u n d  i n  q u a r t z  v e i n s  t h a t  h a v e  a n  a v e r a g e  
d e n s i t y  o f  o n e  p e r  t h i r t y  c m .  The m o l y b d e n i t e  f o r m s  u p  t o . 4 0 X  
o f  t h e s e  v e i n s .  However ,  t h e  d e n s i t y  a n d  p e r c e n t  m o l y b d e n i t e  
i n  t h e s e  v e i n s  r a p i d l y  d e c r e a s e s  w i t h  d e p t h .  w 

S e r i c i t e  p y r i t e  v e i n s  o c c a s i o n a l l y  c o n t a i n  s p h a l e r i t e  o r  
m o l y b d e n i t e .  M o l y b d e n i t e  q u a r t z  v e i n s  g e n e r a l l y  c u t  p y r i t e -  
s e r i c i t e  v e i n s .  S e r i c i t e  a l t e r a t i o n  a n d  m o l y b d e n i t e  q u a r t z  
v e i n s  a r e  m o s t  a b u n d a n t  i n  t h e  f i n e  and medium g r a i n e d  g r a n i t e  

I s e c t i o n s .  

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

S U M M A R Y  D.D.H. NO. 81-13 

C a s i n g  0 - 10 
Q u a r t z i t e  1 0  - 226 
H o r n f e l s  226  - 343.5 
S k a r n  343.5  - 4 7 1  
G r a n i t e  4 7 1  - 516  

QW 

Q u a r t z i t e  

Q u a r t z i t e  i s  s i m i l a r  t o  t h a t  d e s c r i b e d  i n  D.D.H. No.81-11 
a n d  D.D.H. No. 81-12 .  Once a g a i n  t h i s  u n i t  i s  i n  f a u l t  c o n t a c t  
w i t h  t h e  h o r n f e l s  u n i t .  B i o t i t e  a l t e r a t i o n  i n  t h e  q u a r t z i t e  
i n c r e a s e s  t o w a r d  t h i s  c o n t a c t .  The b i o t i t e  a l t e r a t i o n  b e g i n s  
a d j a c e n t  t o  f r a c t u r e s  a n d  e v e n t u a l l y  g i v e s  t h e  q u a r t z i t e  a homo- 
geneous  p u r p l i s h  c o l o u r .  All m i n e r a l i z e d  q u a r t z v e i n s ,  f o u n d  i n  
t h e  q u a r t z i t e  u n i t ,  a r e  l o c a t e d  i n  b i o t i t e  a l t e r e d  s e c t i o n s .  

H o r n f e l s  

D a r k  p u r p l e ,  m a s s i v e  t o  s p o t t e d  h o r n f e l s  i s  c u t  b y  o c c a s i o n a l  
m o l y b d e n i t e  o r  s c h e e l i t e  b e a r i n g  q u a r t z  v e i n s .  B r e c c i a t e d  c l a y  
zones ,  l o c a t e d  a t  2 6 2 '  a n d  2 9 5 ' ,  p r o b a b l y  r e p r e s e n t  f a u l t  z o n e s .  
I n  c o n , t r a s t  t o  t h e  b a n d i n g  i n  t h e  q u a r t z i t e ,  ( 7 0 0  t o  90° t o  t h e  C . A . )  
b a n d i n g  i n  t h e  h o r n f e l s  u n i t  t r e n d s  a t  45O t o  t h e  c o r e  a x i s .  



SUMMARY D.D.H. No.  81-13 ( c o n t )  

S k a r n  

F i r s t  a p p e a r s  i n  a t e n  m e t e r  s e c t i o n  w i t h i n  t h e  h o r n f e l s  
u n i t .  L i g h t  g r e e n  and  c reamy  w h i t e  " D i o p s i d e  H o r n f e l s ' '  m a r k s  
t h e  c o n t a c t  b e t w e e n  b i o t i t e  h o r n f e l s  a n d  s k a r n .  I t  i s  a l s o  f o u n d  
a s  b a n d s  t h r o u g h o u t  t h e  s e c t i o n .  The b a n d s  p r o b a b l y  h a v e  a f e l d -  
s p a r ,  q u a r t z  a n d  d i o p s i d e  c o m p o s i t i o n .  C o a r s e  g r e e n  p y r o x e n e  
a n d  s u b h e d r a l  r e d  g a r n e t s  (up t o  1 cm) f o r m  t h e  b u l k  o f  t h e  s k a r n .  
However ,  m o s t  o f  t h e  s c h e e l i t e  i s  f o u n d  i n  a m a s s i v e  d a r k  g r e e n  
a m p h i b o l e  s e c t i o n .  The s c h e e l i t e  i s  b l u e  f l u o r e s c e n t  a n d  f o r m s  
up t o  5 %  o f  a m p h i b o l e  s k a r n .  C r o s s  c u t t i n g  a m p h i b o l e  s k a r n  a n d  
a m p h i b o l e  r i m s  o n  q u a r t z  v e i n s ,  s u g g e s t s  t h a t  t h i s  s k a r n  m i n e r a l  
i s  l a t e r  t h a n  t h e  d i o p s i d e  a n d  g a r n e t .  

w A s e c t i o n  o f  m o l y b d e n i t e  b e a r i n g  q u a r t z  v e i n s  f o l l o w e d  
b y  n e a r  m a s s i v e  p y r r h o t i t e  m i n e r a l i z a t i o n  i s  f o u n d  a t  2 4 0 ' .  

M a i n  S k a r n  S e c t i o n  

The c o n t a c t  w i t h  h o r n f e l s  i s  m a r k e d  b y  a b a n d  o f  d i o p s i d e  
h o r n f e l s .  A s e c t i o n  o f  r o u g h l y  b a n d e d  G a r n e t  P y r o x e n e  s k a r n  i s  
f o l l o w e d  b y  a f i v e  m e t e r  s e c t i o n  o f  s c h e e l i t e  b a r r e n  d i o p s i d e  
h o r n f e l s .  D i o p s i d e  h o r n f e l s ,  c h e r t y  l i g h t  g r e e n  a s  p r e v i o u s l y  
d e s c r i b e d ,  c o n t i n u e s  t o  b e  p r e s e n t  t h r o u g h o u t  t h e  f i r s t  s k a r n  
u n i t  ( " b a n d e d  u n i t " ) .  D i o p s i d e  h o r n f e l s  c o n t e n t  h o w e v e r ,  de-  
c r e a s e s  w i t h  d e p t h  w h i l e  g a r n e t  becomes p l e n t i f u l .  L i g h t  r e d  
g a r n e t  f o r m s  one  l a y e r  ( p r e v i o u s l y  d i o p s i d e  h o r n f e l s  l a y e r )  
w h i l e  r e d  g a r n e t  becomes i n c r e a s i n g l y  a b u n d a n t  i n  t h e  d i o p s i d e  
s k a r n  l a y e r .  N e a r  m a s s i v e  g a r n e t  s k a r n  i s  f o u n d  a t  t h e  e n d  o f  
t h i s  b a n d e d  s e c t i o n .  

The n e x t  m a j o r  s k a r n  s u b d i v i s i o n  i s  m a r k e d  b y  t h e  a p p e a r -  
a n c e  o f  w o l l a s t o n i t e  ( 3 9 8 ' ) .  D a r k  g r e e n  p y r o x e n e ,  u s u a l l y  t h e  
p r e d o m i n a n t  s k a r n  m i n e r a l ,  i s  s p o t t e d  w i t h  b l a d e d  w o l l a s t o n i t e  
c l u s t e r s  a n d  o c c a s i o n a l  a n h e d r a l  g a r n e t .  Two s e c t i o n s ,  b w e v e r ,  
h a v e  l a r g e  w h i t e  w o l l a s t o n i t e  c r y s t a l s  a s  t h e  g roundmass  w i t h  
m i n o r  r e d  t o  l i g h t  g r e e n  g a r n e t s  a l o n g  f r a c t u r e s  a n d  b a n d s  
( 4 1 2 '  - 4 1 6 ' ,  4 4 3 '  - 4 4 8 ' ) .  

A t h i r d  common t e x t u r e  i s  ( 5  mm g r e e n  d i o p s i d e  d i s s e m i n a t e d  
i n  w h i t e  w o l l a s t o n i t e  o r  d i o p s i d e  a s  t h i n  p a r a l l e l  s t r i n g e r s  i n  
w o l l a s t o n i t e .  

B i o t i t e  b e a r i n g  s k a r n  h a s  d e v e l o p e d  a d j a c e n t  t o  i n t e n s e  
c a l c i t e  v e i n i n g  a t  4 2 6 ' .  The b i o t i t e  a p p e a r s  t o  h a v e  r e p l a c e d  
p y r o x e n e .  Th is  s k a r n  t y p e  i s  a l s o  m i n e r a l i z e d  w i t h  s c h e e l i t e .  



L a r g e  b a r r e n  q u a r t z  v e i n s  e w t  t h e  s k a r n  a t  4 4 8 ' .  The 
s k a r n  t y p e  f o u n d  i m m e d i a t e l y  a d j a c e n t  t o  t h e  g r a n i t e  i s  p y r o x e n e  
w i t h  m i n o r  g a r n e t .  

A s k a r n  i n c l u s i o n ,  f o u n d  t h i r t e e n  f e e t  f r o m  t h e  g r a n i t e  
c o n t a c t ,  c o m p r i s e s  d a r k  g r e e n  p y r o x e n e .  I t  is l e s s  t h a n  1' o f  
t h e  c o r e  a n d  c o n t a i n s  a p p r o x i m a t e l y  2% d i s s e m i n a t e d  y e l l o w  f l u o r -  
e s c e n t  s c h e e l i t e .  

W o l l a s t o n i t e  s k a r n  c o n t a i n s  d i s s e m i n a t e d  m o l y b d e n i t e .  
S c h e e l i t e  i s  m o s t  c o n c e n t r a t e d  a t  t h e  g r a n i t e  a n d  h o r n f e l s  con -  
t a c t .  I t  i s  f o u n d  i n  q u a r t z  v e i n s  a n d  h a i r l i n e  f r a c t u r e s  b u t  i s  
p r e d o m i n a t e l y  f o q n d  d i s s e m i n a t e d  i n  s k a r n  l a y e r s .  

G r a n i t e  I 

Ir This  g r a n i t e  d i f f e r s  f r o m  t h a t  i n  n e i g h b o r i n g  D.D.H. No. 
81-11,  81 -12  b y  i t s  l a c k  o f  s e r i c i t e  a l t e r a t i o n  a n d  m o l y b d e n i t e  
m i n e r a l i z a t i o n .  The c o n t a c t  w i t h  s k a r n  i s  4 5 0  t o  t h e  c o r e  a x i s  
a n d  i s  f i n e - g r a i n e d .  A medium g r a i n e d ,  2% b i o t i t e  g r a n i t e  f o r m s  
t h e  f i r s t  s u b d i v i s i o n .  M i n o r  a m o u n t s  o f  s c h e e l i t e  w e r e  n o t e d  i n  
b l a c k  ( b i o t i t e ? )  h a i r l i n e  f r a c t u r e s .  

The s e c o n d  g r a n i t e  t y p e  h a s  b e e n  d e s c r i b e d  as  f i n e ,  t e x -  
t u r a l l y  v a r i a b l e  b i o t i t e  g r a n i t e .  H e r e ,  t h e  b i o t i t e  c o n t e n t  i s  
a t  l e a s t  5 %  a n d  b a n d s  o f  a p l i t e  o r  p e g m a t i t e  p o d s  a r e  p r e s e n t .  
M a g n e t i t e  a n d  p o r p h y r i t i c  f e l d s p a r s  a r e  o t h e r  v a r i a t i o n s  f o u n d  
w i t h i n  t h i s  s e c t i o n .  

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

w S U M M A R Y  D.D.H. N O .  81-14  

C a s i n g  0 - 53  
G r a n i t e  53  - 408  
S k a r n  408 - 588 
H o r n f e l s  588 - 615  

G r a n i t e  

The d r i l l  h o l e  c o l l a r e d  i n  a f i n e  p o r p h y r i t i c  b i o t i t e  
g r a n i t e .  F e l d s p a r  ( u p  t o  1 cm) a n d  q u a r t z  e y e s  f o r m  p h e n o c r y s t s  
i n  a f i n e  g roundmass .  B i o t i t e  c o n t e n t  i s  2% a n d  t h e  g r a n i t e  i s  
c u t  b y  b a r r e n  q u a r t z  v e i n s .  Loss o f  c o r e  a n d  f a u l t  gouge  i n d i c a t e  
a f a u l t  f r o m  9 6 '  t o  1 1 9 ' .  

This  f a u l t  s e p a r a t e s  t h e  p o r p h y r y  f r o m  a b i o t i t e  r i c h  ( u p  
t o  4 % )  med ium g r a i n e d  g r a n i t e .  I t  i s  u s u a l l y  e q u i g r a n u l a r  b u t  
c o n t a i n s  o c c a s i o n a l  l a r g e  f e l d s p a r  p h e n o c r y s t s .  A r u s t y  c l a y  
z o n e  a t  1 7 5 '  - 1 7 9 '  may a l s o  b e  a f a u l t .  



SUMMARY D.D.H.  N o .  8 1 - 1 4 ( c o n t )  

A t  1 7 9 '  t h e  r o c k  t y p e  c o m p r i s e s  a c o a r s e  m e g a c r y s t i c  
b i o t i t e  g r a n i t e  ( 2  - 3% b i o t i t e ) .  Th is  " m a i n  g r a n i t e "  h a s  l a r g e  
w h i t e  z o n e d  f e l d s p a r s  ( u p  t o  3 cm), a n d  m i n o r  s e r i c i t e  a l t e r a t i o n .  

Toward  t h e  e n d  o f  t h i s  s e c t i o n  (270'), t h e  m e g a c r y s t i c ,  
c o a r s e ,  g r a n i t e  i s  b r o k e n  a n d  v e r y  r u s t y .  I t  c o n t a i n s  m a g n e t i t e -  

, s c h e e l i t e  v e i n s  which a p p e a r  t o  c u t  q u a r t z  v e i n s .  ' 

A s h a r p ,  f i n e  ( c h i l l ? )  c o n t a c t  s e p a r a t e s  t h i s  u n i t  f r o m  
a n  u n u s u a l  g r a n o d i o r i t e .  R e c o v e r y  i s  p o o r  i n  t h i s  s e c t i o n .  The 
r o c k  c o m p r i s e s  7 t o  1 0 %  b i o t i t e  a n d  h a s  a f i n e  t o  medium g r a i n e d ,  
i n t e r l o c k i n g  l a t h ,  t e x t u r e .  Some s e c t i o n s  c o n t a i n  1 c m  p l a g i o -  
c l a s e ,  q u a r t z ,  a n d  b i o t i t e  ( 3  m m )  p h b n o c r y s t s .  

The n e x t  u n i t  c o n t a i n s  a l t e r n a t i n g  s e c t i o n s  o f  c o a r s e  w g r a n i t e  a n d  f i n e  g r a n o d i o r i t e .  C o n t a c t s  a r e  i r r e g u l a r  i n  
o r i e n t a t i o n ,  s o m e t i m e s  r o u n d e d ,  a n d  d i s t i n c t .  I t  i s  s u g g e s t e d  
t h a t  t h e  g r a n o d i o r i t e  i s  f o u n d  a s  x e n o l i t h s  i n  t h e  " m a i n " c o a r s e  
g r a n i t e -  T h i s  c o n c l u s i o n  i s  b a s e d  on  e v i d e n c e  f o u n d  i n  s u b - o u t -  
c r o p  i n  t h e  v i c i n i t y  o f  t h i s  h o l e .  H e r e  g r a n o d i o r i t e  i n c l u s i o n s  
a r e  f o u n d  w i t h i n  t h e  c o a r s e  g r a n i t e .  The c o a r s e  g r a n i t e  c o n t a i n s  
p e g m a t i t e - a p l i t e  b a n d s  a n d  b i o t i t e  r i c h  s e c t i o n s .  Q u a r t z  v e i n s  
c u t  b o t h  g r a n i t e  .and g r a n o d i o r i t e .  

I t  i s  p o s s i b l e  t h a t  t h e  g r a n o d i o r i t e  i n c l u s i o n s  do  n o t  
r e p r e s e n t  a n  e a r l i e r  g r a n i t e  b u t  a r e  s e d i m e n t a r y  i n c l u s i o n s .  
The o c c u r r e n c e  o f  q u a r t z  e y e s  a n d  f e l d s p a r  p h e - m c r y s t s ,  h o w e v e r ,  
w o u l d  s u p p o r t  a n  e a r l y  g r a n i t e  o r i g i n ,  f o r  t h e  g r a n o d i o r i t e .  

A t w e n t y  f o o t  s e c t i o n  o f  a p l i t e  i s  f o u n d  a t  t h e  s k a r n  
c o n t a c t .  I t  i s  c u t  b y  a p a r a l l e l  q u a r t z  v e i n  s y s t e m  ( s h e e t e d  
v e i n i n g ) .  The v e i n s  a r e  .5 mm w i d e  a n d  t r e n d  a t  800 t o  t h e  c o r e  
a x i s .  They a r e  s p a c e d  3 cm a p a r t  and  c o n t a i n  t h e  o d d  s p e c k  o f  
y e l l o w  f l u o r e s c e n t  s c h e e l i t e .  Somet imes  t h e y  a r e  r i m m e d  b y  
m a g n e t i t e .  

lcrr 

A d i k e ?  o r  a p o p h y s i s  o f  m e g a c r y s t i c  b i o t i t e  g r a n i t e  f o l l o w e d  
b y  f i n e  b i o t i t e  g r a n i t e  c u t s  t h e  s k a r n  f r o m  4 0 3 '  t o  4 4 2 ' .  The 
c o a r s e  g r a n i t e  i s  e x t r e m e l y  a l t e r e d  t o  c l a y .  The f i n e  g r a n i t e  
i s  i n  c o n t a c t  w i t h  s k a r n  a t  a 600 a n g l e  t o  t h e  c o r e  a x i s .  The 
g r a n i t e  i s  v e r y  f i n e  a n d  c o n t a i n s  a m p h i b o l e  a n d  m a g n e t i t e  a t  
t h i s  l o c a t i o n .  

S k a r n  D e s c r i p t i o n  

M o s t  s k a r n  c h a n g e s  a r e  d i s t i n c t  m i n e r a l o g y  changes .  B a n d i n g  
t h r o u g h o u t  t h e  s e c t i o n  v a r i e s  f r o m  4 5 0  t o  6 0 0  t o  t h e  c o r e  a x i s .  
T h i s  l a y e r i n g  p r o b a b l y  r e p r e s e n t s  r e p l a c e m e n t  a l o n g  o r i g i n a l  b e d d i n g  
p l a n e s .  



SUMMARY D.D.H. N O .  81-14 (cant) 

A m p h i b o l e  - G a r n e t  - D i o p s i d e  S k a r n  

S k a r n  f o u n d  a t  t h e  g r a n i t e  c o n t a c t  i s  n o t a b l y  d a r k ,  
h e a v y  and  f r a c t u r e d .  The m a i n  s k a r n  m i n e r a l s  a r e  g a r n e t  a n d  
p y r o x e n e  a r r a n g e d  i n  a m a s s i v e - b l o c k y  manner .  S e c o n d a r y  s k a r n  
m i n e r a l s  a r e  a m p h i b o l e  a n d  m a g n e t i t e .  These m i n e r a l s  f o r m  d a r k  
g r e e n  s e l v a g e s  a r o u n d  q u a r t z  a n d  h a v e  r e p l a c e d  s e c t i o n s  o f  t h e  
l i g h t e r  g a r n e t  p y r o x e n e  s k a r n .  The q u a r t z  v e i n s  a r e  a r r a n g e d  
i n  a f a s h i o n  s i m i l a r  t o  q u a r t z  v e i n s  i n  t h e  a p l i t e ,  t h a t  i s  70°  
t o  t h e  c o r e  a x i s ,  a n d  a p p r o x i m a t e l y  3 cm a p a r t .  T h i s  g i v e s  t h e  
s k a r n  a b a n d e d  a p p e a r a n c e .  The d a r k  g r e e n  m i n e r a l  w h i c h  h a s  
b e e n  l a b e l e d  a m p h i b o l e  c o u l d  p o s s i b l y  b e  i r o n  r i c h  p y r o x e n e .  

The amoun t  o f  q u a r t z  v e i n i n g  a n d  t h e  a m p h i b o l e  c o n t e n t  
d e c r e a s e s  away f r o m  t h e  g r a n i t e  o r  g r a n i t e  d i k e .  G a r n e t s  h a v e  
a d a r k  r e d  c o l o u r  ( h i g h e r  Fe  c o n t e n t )  a d j a c e n t  t o  q u a r t z  v e i n s  
a n d  g r a n i t e  c o n t a c t s -  E l s e w h e r e  e u h e d r a l  1 cm g a r n e t s  a r e  l i g h t  
b r o w n - g r e e n  a n d  f r e q u e n t l y  zoned.  The d i o p s i d e  m a t r i x  s o m e t i m e s  
c o n t a i n s  q u a r t z  a n d  i s  c u t  b y  a f i n e  d a r k  g r e e n  a m p h i b o l e  s t o c k -  
w o r k .  

G a r n e t  P y r o x e n e  Banded S k a r n  

L i g h t e r  g a r n e t - p y r o x e n e  s k a r n  i s  f o u n d  f r o m  442 '  - 4 5 2 ' ,  
4 8 7 '  - 507.5' a n d  523.5 '  - 5 4 8 ' .  A m p h i b o l e  i s  p r e s e n t  b u t  n o t  
a s  p l e n t i f u l  a s  f o u n d  i n  t h e  p r e v i o u s l y  d e s c r i b e d  s k a r n  t y p e .  
B a n d s  o f  s u g a r y  t e x t u r e d  l i g h t  g r e e n  a m p h i b o l e  a l t e r n a t e  w i t h  
d a r k  r e d  g a r n e t  bands .  Where t h e s e  b a n d s  a r e  c u t  b y  q u a r t z  
v e i n s  o r  f r a c t u r e s ,  g r e e n  a m p h i b o l e ,  q u a r t z  a n d  s c h e e l i t e  h a v e  
p r e f e r e n t i a l l y  r e p l a c e d  g a r n e t  l a y e r s .  The s e c t i o n  523.5 '  t o  
5 4 8 '  c o n t a i n s  more  g a r n e t  t h a n  p y r o x e n e  a n d  h a s  a v u g g y  t e x t u r e .  
When p y r o x e n e  becomes t h e  a b u n d a n t  m i n e r a l  t h e  s k a r n  t y p e  c h a n g e s  
t o  m a s s i v e  p y r o x e n e  s k a r n .  With i n c r e a s i n g  g a r n e t  c o n t e n t  t h e  
s k a r n  i s  i n  c o n t a c t  w i t h  " G a r n e t  W o l l a s t o n i t e "  s k a r n .  

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

P y r o x e n e  S k a r n  507 .5 '  to 523.5 '  

L i g h t  g r e e n ,  s u g a r y  t e x t u r e d ,  p y r o x e n e  s k a r n  c o n t a i n s  
r e m n a n t  b r o w n  h o r n f e l s  l e n s e s .  I t  c o n t a i n s  l i t t l e  s c h e e l i t e  
b u t  h a s  a s e c t i o n  o f  m a s s i v e  m a g n e t i t e .  The m i n e r a l  p h l o g o p i t e  
i s  u n i q u e  t o  t h i s  s k a r n  t y p e .  

G a r n e t  W o l l a s t o n i t e  S k a r n  4 5 2 '  - 4 8 7 ' ,  5 4 8 '  - 5 5 5 '  

W h i t e  t o  p i n k ,  b l a d e d  w o l l a s t o n i t e  is t h e  m o s t  a b u n d a n t  
m i n e r a l .  I t  c o n t a i n s  e u h e d r a l  b r o w n  r e d  t o  y e l l o w  g a r n e t s  a n d  
l e n s e s  o f  p y r o x e n e .  D a r k e r  a m p h i b o l e  t o  b i o t i t e  b a n d s  t r e n d  a t  
45' t o  60° t o  t h e  c o r e  a x i s  o r  p a r a l l e l  l a t e  q u a r t z  v e i n s .  Some 
s e c t l o n s  c o n t a i n  more  g a r n e t  a n d  p y r o x e n e  t h a n  w o l l a s t o n i t e .  L a t e  
c a l c i t e - d o l o m i t e  v e i n s  c u t  t h e  s k a r n .  
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G a r n e t  S k a r n  

G a r n e t  s k a r n  i s  f o u n d  a t  t h e  ( d i o p s i d e  a l t e r e d )  h o r n f e l s  
c o n t a c t .  I t  i s  m a s s i v e  b r o w n - r e d  g a r n e t  and  h a s  a v u g g y  t e x t u r e  
o f  e u h e d r a l  g r a i n s .  A m p h i b o l e  a n d  q u a r t z  a r e  t h e  p r e d o m i n a n t  
i n t e r s t i t i a l  m i n e r a l s .  

HORNFELS 

D i o p s i d e  H o r n f e l s  

Th is  f i n e  g r a i n e d  r o c k  t y p e  h a s  a c r e a m y  l i g h t  g r e e n  
c o l o u r .  I t  i s  f o u n d  i n  c o n t a c t  w i t h  g a r n e t  s k a r n  a n d  c o n t a i n s  
b e d s  o f  g a r n e t  s k a r n .  Some s e c t i o n s  c o n t a i n  a n e t w o r k  o f  d a r k  
g r e e n  a m p h i b o l e  v e i n l e t s  o r  a m p h i b o l e  r i m m i n g  q u a r t z  v e i n s .  

H o r n f e l s  S t o c k w o r k  S k a r n  

M a s s i v e ,  d a r k  b r o w n  h o r n f e l s  i s  c u t  b y  l a y e r s  o f  d i o p s i d e  
h o r n f e l s  a n d  s k a r n .  The l a y e r i n g  p a r a l l e l s  o r i g i n a l  b e d d i n g .  
From t h e  r i m  o f  a l a y e r  t h e  f o l l o w i n g  m i n e r a l o g i c a l  s e q u e n c e  was 
o b s e r v e d ,  q u a r t z - f e l d s p a r - d i o p s i d e ,  q u a r t z ,  f e l d s p a r - d i o p s i d e -  
g a r n e t - w o l l a s t o n i t e .  I f  t h e  v e i n s  a r e  s m a l l  t h e y  a r e  c o a r s e  
p y r o x e n e  r i m m e d  b y  q u a r t z - f e l d s p a r  w h i t e  s e l v a g e s .  These  s k a r n  
l a y e r s  c o n t a i n  v e r y  l i t t l e  s c h e e l i t e .  The s c h e e l i t e  i s  f o u n d  
i n  l a t e  v e i n s  a l o n g  w i t h  q u a r t z ,  f l u o r i t e ,  p y r i t e  a n d  a m p h i b o l e .  

H o r n f e l s  

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

MINERALIZATION 

S c h e e l i t e  

B a s i c  s k a r n  m i n e r a l o g y  ( w o l l a s t o n i t e ,  g a r n e t  p y r o x e n e )  
h a s  l i t t l e  d i r e c t  e f f e c t  on t h e  abundance  o f  s c h e e l i t e .  S c h e e l i t e  
i s  c o n c e n t r a t e d  w i t h  l a t e  q u a r t z  ( a m p h i b o l e  r i m m e d )  v e i n s  w h i c h  
c u t  a l l  s k a r n  t y p e s  a s  w e l l  a s  h o r n f e l s .  D a r k  g r e e n  ( r e t r o g r a d e ? )  
a m p h i b o l e  a n d  b i o t i t e  s k a r n  m i n e r a l s ,  t h e r e f o r e  show a d i r e c t  
c o r r e l a t i o n  w i t h  t h e  amount  o f  s c h e e l i t e  p r e s e n t .  

The m i n e r a l o g y  a n d  p r e s e n c e  o f  t h e  o r i g i n a l  s k a r n  i s  i m p o r -  
t a n t  a s  i t  p r o v i d e s  a p o r o u s  medium f o r  l a t e r  s c h e e l i t e  d e p o s i t i o n .  
E u h e d r a l  g a r n e t - t y p e  s k a r n  i s  t h e  m o s t  p o r o u s  a n d  c o n t a i n s  t h e  m o s t  
i n t e r s t i t i a l  q u a r t z ,  s c h e e l i t e  a n d  f l u o r i t e .  S u g a r y  t e x t u r e d  
p y r o x e n e  o r  l a t h - l i k e  w o l l a s t o n i t e  c r y s t a l s  f o r m  s k a r n  t h a t  o n l y  
c o n t a i n s  s c h e e l i t e  a r o u n d  q u a r t z  v e i n s .  S c h e e l i t e  i s  y e l l o w  
f l u o r e s c e n t .  
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M o l y b d e n i t e  

M o l y b d e n i t e  was o b s e r v e d  i n  w o l l a s t o n i t e  s k a r n  a n d  i n  
t h e  l a r g e  q u a r t z  a m p h i b o l e  v e i n s .  

M a l a y a i t e  CaSnSiOg 

P o s s i b l e  m a l a y a i t e  was o b s e r v e d  i n  l a t e  c a l c i t e  v e i n s .  
I t  i s  a w h i t e  f i b r o u s  m i n e r a l  w h i c h  f l u o r e s c e s  b r i g h t  g r e e n -  
y e l l o w  u n d e r  l o n g  w'ave u l t r a v i o l e t  l i g h t .  Assay  r e s u l t s  s h o u l d  
c h e c k  t h i s  ( S e c t i o n  e 4 7 0 ' )  

S U M M A R Y  D.D.H. No. 8 1 - 1 5  

w C a s i n g  0 - 1 7  
G r a n i t e  1 7  - 4 6 4 . 5  
S k a r n  4 6 4 . 5  - 5 1 2  

G r a n i t e  

The h o l e  was c o l l a r e d  i n  t y p i c a l  m e g a c r y s t i c  b i o t i t e  
g r a n i t e .  The t e x t u r e  v a r i e s  f r o m  p o r p h y r i t i c  t o  s e r i a t e .  The 
l a r g e  m e g a c r y s t s ,  u p  t o  2 cm, a r e  K - f e l d s p a r .  F e l d s p a r  s t a i n i n g  
shows t h a t  t h i s  g r a n i t i c  r o c k  h a s  a p p r o x i m a t e l y  e q u a l  a m o u n t s  
o f  o r t h o c l a s e  a n d  p l a g i o c l a s e .  O t h e r  t e x t u r a l  v a r i a t i o n s  i n c l u d e  
s m a l l  p a t c h e s  o f  f i n e  b i o t i t e  a n d  one 3 cm p e g m a t i t e - a p l i t e  d i k e .  

P y r i t e - s e r i c i t e  a l t e r a t i o n  i s  f o u n d  a l o n g  f r a c t u r e s  a n d  
i n t e n s e  c l a y  a l t e r a t i o n  h a s  d e v e l o p e d  i n  some z o n e s  ( p o s s i b l e  
s h e a r  z o n e s ? ) .  The g r a n i t e  i s  c u t  b y  a weak q u a r t z  s t o c k w o r k  
c o n t a i n i n g  u p  t o  2 0 %  m o l y b d e n i t e  i n  s e c t i o n s .  The d e n s i t y  o f  
t h e  s t o c k w o r k  a v e r a g e s  one  v e i n  p e r  20 cm. 

b 

The u n i t  l a b e l e d  " m o t t l e d  b i o t i t e  g r a n i t e "  i s  t e x t u r a l l y  
v a r i a b l e  a n d  c o n t a i n s  u p  t o  2% m a g n e t i t e .  I t  shows b a n d i n g  a t  
6 0 0  t o  t h e  c o r e  a x i s .  

The " m o n z o n i t e "  u n i t  c o n t a i n s  more  p l a g i o c l a s e  t h a n  o r t h o -  
c l a s e .  I t  h a s  an  o p h i t i c  t e x t u r e  c a u s e d  b y  l a t h  s h a p e d  p l a g i o -  
c l a s e  a n d  b i o t i t e .  B i o t i t e  c o n t e n t  i s  h i g h  ( 7 % )  and  q u a r t z  c o n t e n t  
i s  l o w  ( 1 5 % ) .  Some s e c t i o n s  a r e  p o r p h y r i t i c  w i t h  u p  t o  5 %  q u a r t z  
eyes ,  5 %  K - f e l d s p a r  a n d  1 0 %  p l a g i o c l a s e  p h e n o c r y s t s .  O n l y  r a r e l y  
i s  t h i s  u n i t  c u t  b y  q u a r t z  v e i n s  a n d  n o  m o l y b d e n i t e  was o b s e r v e d .  
The g r a n o d i o r i t e  h a s  s h a r p ,  c u r v e d  c o n t a c t s  w i t h  t h e  g r a n i t e  a n d  
i t  h a s  b e e n  i n t e r p r e t e d  a s  i n c l u s i o n s  w i t h i n  t h e  m a i n  m e g a c r y s t i c  
u n i t .  

The d r i l l  h o l e  i n t e r s e c t s  a s m a l l  s e c t i o n  o f  s k a r n  a t  355 .5 ' ,  
b u t  t h e n  a p p a r e n t l y  c u t s  b a c k  i n t o  t h e  g r a n i t i c  b o d y  ( 4 0 3 ' ) .  Con- 
t a c t s  w i t h  t h e  s k a r n  a r e  f i n e - g r a i n e d  ( a p l i t e ) .  They c o n t a i n  l i t t l e  
b i o t i t e  a n d  h a v e  b a n d i n g  a t  7 0 0  t o  t h e  c o n t a c t .  G r a i n  s i z e  v a r i e s  
f r o m  f i n e  t o  medium. 
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The c o n t a c t  r e l a t i o n s h i p s  s u g g e s t  t h a t  t h e  g r a n i t e  h a s  
a 5 0 0  d i p  n e a r  s u r f a c e  b u t  t h a t  t h i s  a n g l e  f l a t t e n s  w i t h  d e p t h .  
The h o l e  was s t o p p e d  i n  c o a r s e  m e g a c r y s t i c  b i o t i t e  g r a n i t e .  

S k a r n  

P y r o x e n e .  G a r n e t  

Dense,  m a s s i v e ,  d a r k ,  g r e e n - b r o w n  s k a r n  i s  r u t  b y  a n  
i n t e n s e  q u a r t z  s t o c k w o r k .  The v e i n s  a r e  p a r a l l e l  b u t  t h e i r  
o r i e n t a t i o n  t h r o u g h o u t  t h e  s e c t i o n  v a r i e s  f r o m  9 0 0  n e a r  t h e  g r a n i t e  
t o  00  t o w a r d  t h e  e n d  o f  t h e  s e c t i o n .  The v e i n s  a r e  a p p r o x i m a t e l y  
1 cm a p a r t  a n d  v a r y  i n  s i z e  f r o m  1 mm t o  1 cm f o r m i n g  1 5 %  o f  t h e  
r o c k .  They a r e  g e n e r a l l y  b a r r e n .  

9rr S k a r n  i s  n e a r l y  m o n o m i n e r a l i c ,  c o m p r i s i n g  r e d - b r o w n  g a r n e t  
n e a r  t h e  g r a n i t e  c o n t a c t .  G a r n e t  c o l o u r  i s  r e d  a d j a c e n t  t o  q u a r t z  
v e i n s  o r  t h e  i n t r u s i o n .  P y r o x e n e  c o n t e n t  i n c r e a s e s  w i t h  d e p t h .  
A m p h i b o l e ,  m a g n e t i t e  a n d  f l u o r i t e  a r e  f o u n d  a s  i n t e r s t i t i a l  
m i n e r a l s  a n d  o c c a s i o n a l l y  r i m m i n g  q u a r t z  v e i n s .  

W o l l a s t o n i t e  

W o l l a s t o n i t e  i s  f o u n d  i n  t h e  s e c t i o n  3 9 6 '  t o  4 0 3 ' .  G a r n e t  
h a s  a l i g h t  g r e e n  c o l o u r  a n d  b a n d s  o f  f l u o r i t e  w e r e  o b s e r v e d .  A 
r o u g h  m i n e r a l o g i c a l  b a n d i n g  t r e n d s  a t  3 0 0  t o  t h e  c o r e  a x i s .  

S U M M A R Y  D.D.H. NO. 81-16  

The h o l e  was c o l l a r e d  i n  h o r n f e l s  and  d r i l l e d  a t  a 2550  
a z i m u t h .  D r i l l i n g  was v e r y  d i f f i c u l t  a s  t h e  h o l e  was d i r e c t e d  
down t h e  t o p o g r a p h i c  s l o p e .  A f t e r  many p r o b l e m s  t h e  h o l e  was 
e v e n t u a l l y  l o s t  a t  4 1 7 ' .  C o r e  r e c o v e r y  was p o o r  a n d  much o f  
w h a t  was r e c o v e r e d  was b r o k e n  p e b b l e s .  

Ir 

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

O c c a s i o n a l  q u a r t z  v e i n s  h a v e  b l e a c h e d  s e l v a g e s  a n d  may 
c o n t a i n  m o l y b d e n i t e .  The s e c t i o n  o f  c o r e  f r o m  2 6 8 '  t o  337 .5 '  
i s  c u t  b y  t h e  m o s t  q u a r t z  v e i n s  a n d  a g r a n i t e  d i k e .  I t  i s  gen-  
e r a l l y  b l e a c h e d  h a v i n g  a l i g h t  p u r p l e  t o  b u f f  c o l o u r .  

C l a y  gouge  i n d i c a t e d  a f a u l t  a t  3 3 7 . 5 ' .  
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C a s i n g  0 - 1 5  
Q u a r t z i t e  1 5  - 9 0  
H o r n f e l s  90 - 2 5 3  
G r a n i t e  2 5 3  - 309 

1) Core r e c o v e r y  i s  p o o r  ( 2 3 % )  a t  t h e  q u a r t z i t e -  
h o r n f e l s  c o n t a c t .  The  c h a n g e  i n  b e d d i n g  a t t i t u d e  . 
f r o m  8 5 0  t o  400 s u g g e s t s  a f a u l t  c o n t a c t .  

2 )  Y e l l o w  f l u o r e s c e n t  s c h e e l i t e  was o b s e r v e d  i n  
q u a r t z  v e i n s  c u t t i n g  t h e  h o r n f e l s  n e a r  t h e  g r a n i t e  
( 2 2 7 '  t o  2 5 3 ' )  a n d  c u t t i n g  t h e  g r a n i t e .  

3 )  A t h r e e  f o o t  s e c t i o n  o f  m a s s i v e  m a g n e t i t e  
g o u g e  w i t h i n  t h e  g r a n i t e  c o n t a i n s  f i n e  d i s s e m i n a t e d  
s c h e e l i t e  ( Y . F . ) .  

4) M e g a c r y s t i c  b i o t i t e  g r a n i t e  h a s  a l i g h t  g r e e n i s h  
c o l o u r  d u e  t o  a l t e r e d  p l a g i o c l a s e .  

I 

SUMMARY D.D.H. N O  81-18 

The  p u r p o s e  o f  t h i s  h o l e  was t o  t e s t  t h e  g r a n i t e  f o r  d i s -  
s e m i n a t e d ,  p o r p h y r y  t y p e  m o l y b d e n i t e  a s  w e l l  as t o  t e s t  f o r  s k a r n .  
The  g r a n i t e  i s  w i d e s t  a t  t h i s  l o c a t i o n  a n d  h a s  a m e g a c r y s t i c  
t e x t u r e .  The  f i n e r  a n d  b a n d e d  t e x t u r e s ,  f o u n d  a t  a h i g h e r  
e l e v a t i o n  a r e  i n t e r p r e t e d  a s  t h e  t o p  o f  t h e  c u p o l a  w h i l e  t h i s  
l o c a t i o n  i n  t h e  v a l l e y  h a s  p r o b a b l y  b e e n  e r o d e d  t o  g r e a t e r  d e p t h .  

The  h o l e  was c o l l a r e d  i n  h o r n f e l s ,  h i t  g r a n i t e  a t  6 2 '  a n d  tv was c o n t i n u e d  i n  g r a n i t e  u n t i l  5 1 6 ' .  The  g r a n i t e  c o n t a i n s  h o r n f e l s  
i n c l u s i o n s  a t  t h e  c o n t a c t .  T h e s e  h o r n f e l s  f r a g m e n t s  h a v e  b i o t i t e  
r i c h ,  g r a n i t i c  b o r d e r s .  S u c h  g r a d a t i o n a l  g r a n i t e - s e d i m e n t  c o n -  
t a c t s  i n d i c a t e  t h a t  b i o t i t e  r i c h  g r a n i t i c  i n c l u s i o n s ,  p r e v i o u s l y  
i n t e r p r e t e d  a s  a n  e a r l i e r  g r a n i t e ,  may a l t e r n a t i v e l y  b e  g r a n i t i z e d  
s e d i m e n t a r y  i n c l u s i o n s  ( s e e  D . D . H .  No. 81-14) .  

The  g r a n i t e  i s  h i g h l y  w e a t h e r e d  a n d  a l t e r e d .  I t  h a s  a 
l i g h t  g r e e n  t o  w h i t e  c o l o u r ,  a n d  i s  g e n e r a l l y  u n c o n s o l i d a t e d  
up  t o  2 0 6 ' .  

The g r a n i t e  t y p e  i s  c o n s i s t e n t  t h r o u g h o u t  t h e  h o l e .  It h a s  
a q u a r t z  m o n z o n i t e  c o m p o s i t i o n  a n d  i s  c u t  by  a p l i t e  d i k e s  a t  3 9 1 ' .  

The  d e g r e e  o f  a l t e r a t i o n  a n d  r e l a t e d  c a r b o n a t e  v e i n i n g  
h o w e v e r ,  i s  v a r i a b l e  a n d  t h i s  c h a n g e  h a s  b e e n  l o g g e d .  A d a r k  
g r e e n  g r e a s y  m i n e r a l  r e p l a c e s  p l a g i o c l a s e  a n d  c o a t s  f r a c t u r e s  i n  
t h e  m o s t  a l t e r e d  s e c t i o n s .  S l i c k e n s i d e  t e x t u r e s  f o u n d  i n  g r a p h i t e  
a n d  c a r b o n a t e  c o a t e d  f r a c t u r e s  may i n d i c a t e  t h a t  t h e s e  a r e a s  a t e  
s h e a r  z o n e s .  The  m o l y b d e n i t e  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 s e  
a l t e r e d  a r e a s  w i t h i n  q u a r t z  a n d / o r  c a r b o n a t e  v e i n s .  B recc ia  
t e x t u r e  i s  p r e s e n t  w i t h  i n t e n s e  v e i n i n g .  



S U M M A R Y  D.D.H. No. 81-18 ( c o n t )  

L e s s  a l t e r e d  s e c t i o n s  h a v e  a l i g h t e r  g r e e n  m i n e r a l  r e -  
p l a c i n g  p l a g i o c l a s e  a s  w e l l  a s  s e r i c i t e  a l t e r a t i o n .  The b i o t i t e  
c o n t e n t  d e c r e a s e s  w i t h  d e p t h .  Some s e c t i o n s  h a v e  m a r i o l i t i c  
c a v i t i e s  f i l l e d  w i t h  c a l c i t e ,  p y r i t e  a n d  s e r i c i t e .  D i s s e m i n a t e d  
p y r i t e  i s  common t h r o u g h o u t  t h e  g r a n i t e  a n d  r a r e  s p e c k s  o f  d i s -  
s e m i n a t e d  m o l y b d e n i t e  a n d  c h a l c o p y r i t e  w e r e  a l s o  o b s e r v e d .  



A P P E N D I C E S  I V  

A S S A Y S  



Hole Yo. 81-1 

50 - 60 

60 - 70 

70 - 80 

10  0.001 

1 0  0.001 

10 0.001 

80 - 90 10  0.001. 

117 - 127  

1 2 7  - 134 

1 0  0.001 

7 0.001 

176.5-183 5 

183.5-193 5 

193 5-203 5 

203.5-213.5 

7 0.010 

1 0  0 . 0 0 5  

10  0.001 

1 0  0.003 

I 
Sample 

KO. 

r 
Assay l I n t e r v a l  I % 

I n t e r G a l  
(feet)  

0.001 1 ;:m; 
0.001 

0.001 I 0.02 

- 0.001 I 0.02 

1201 0.01 i 
i 

1202 0.01 

0.01 

0.01 

0.01 

0.01 

1 
1 

1203 

1204. 

0.001 j 0.02 1205 90 - 100 I 1 0  I 0.001 
i 

100 - 107 i 7 I 0.001 0.001 i 0.09 1200 

1207 107 - 117 I 0.001 0.001 i 0.01 

0.001 10.01 

0.001 00 .01  

0.01 

1 1208 

1209 

0.01 

0.01 

0.01 1 0.001 1 0 . 0 1  

0.001 1 0 . 0 1  

1210 

1 2 1 1  

1 2 1 2  

0 .01 
I 

0.001 I o . 0 1  

0.001 1 0 . 0 1  

0.001 1 0 . 0 1  

0.001 1 0 . 0 1  
I 

0.01 

I213 0.01 

1 2 1 4  0.01 

1 2 1 5  0.01 

0.01 

0.01 0.001 10.01 1217 1 -  0.001 1 0 . 0 1  0.01 
i 
I 1219 0.001 10.01 
I 

0.01 

0.01 

1 

E I I 

I I 



Hole E’o. 81-2 

t I 
f Sample Assay I I n t e r v a l  % 

Length MoS2 YO. I n t e r v a l  
( f e e t )  ( f e e t )  

1 2 2 1  32 - 42 10  0.002 

42 - 52 1 0  0 . 002 1 2 2 2  

1 2 2 3  52 - 6 2  1 0  0.001 

10  0.003 

1 2 2 5  72 - 8 2  1 0  0.002 

1 2 2 6  8 2  - 90 8 0.003 

. 1227 90 - 9 9  9 0 .005  

1 2 2 4  62 - 72 

w 1 2 2 8  99 - 108 9 0.004 

1 2 2 9  108 - 118 1 0  0.003 

1230 115 - 1 2 8  10  I 0.005 

1 2 3 1  1 2 8  - 138 10  0.004 

1 2 3 2  138 - 145 7 0.004 

1233 145 - 155 5 0.002 

j 1234 155 - 165 1 0  I 0.003 

1235  165 - 175 I 1 0  0.004 
I 

1236  1 7 5  - 185 10  0.002 

1237 185 - 195 1 0  0.003 

1238 195 - 207 1 2  0.002 

1239 207 - 216 9 0.002 

- 1240 216 - 226 1 0  0.008 

crr 

1 2 4 1  226 - 236 1 0  0.002 

1 2 4 2  236 - 246 10  0.001 

1243  246 - 256 1 0  0.001 

1 2 4 4  256 - 264 .5  8 . 5  0.001 

1245  264.5-276.5 1 2  0.006 

r * 
% Moo3 % %(porn) % 
as M O S ~  W O ~  Sn Zn 

0.001 0.01 0.01 

0.001 
i 

i 0.03 ~~ I 0.01 ~~ ~ 

0.001 10 .01  0.01 0.02 

0.02 0.001 10 .01  0.01 

0.001 0.01 0.01 0.06 

0.001 0.01 0.01 0.02 ’ 

I 
__ - - 

0.001 10.03 0.01 0.08 9 

0.001 10.02 0.01 0.02 1 
0.001 10 .02  0.01 ! 

0.001 10 .03  0.01 t 

0.001 j 0.01. 0.01 

1 

0 ,001  0.01 0.01 0.02 I 

0.001 10 .03  0.01 0.10 
1 

1 
* 

0,001 10.02 0.01 0.04 j 
0.02 

0.02 , 0.001 0.01 0.01 

0.001 10 .02  0.01 

0.001 , 0 . 0 2  0.01 

0.001 0 .02  0.01 

0.001 0.01 0.01 

0.001 0.01 1 

0.001 0.01 2 

0.001 0.01 2 

0,001 0.01 1 

0.001 0.01 3 

0.001 0.01 3 , , 

I 



I 
r Sample 

I 
Assay t I n t e r v a l  % 

(feet) i (feet) 
I n t e r v a l  I LenGh MoS~ 

1246 

1247 

276.5-283 6 . 5  0.001 

283 - 288 , 5 0 .005 - 

1248 

}, '1249 

288 - 300 1 2  0.013 

300 - 305 5 0.002 

1 2 5 1  
! 

312 - 317.5 1 5 . 5  0 .005  

1253 

1 1 2 5 4  
I 

329 - 339 10 0.001 

351 - 361 1 0  0.001 

0.001 10.01 I 1 

. 125s 

1256 

I 
0 .006  10.01 I 
0.024 10 .18  - 

I 
370 - 379 9 I 0.001 

357 - 397 1 0  0.001 

I 
i I 

1 
I I -I 0.017 1 0 . 1 5  I 300 

0.001 10.01 
1 

0.001 1 0 . 0 4  I 1 0  1 i 

I 

1 I 
i 

I I 
0.001 ! 0.01 I 1 2  I 

i 

0.001. 10.01 I 1  I 

I I 



? 
I Sample Assay f I n t e r v a l  B 

MOs2 E’O . I n t e r v a l  Length 
( f e e t )  (feet) 

( I  1257 I 25 - 31 6 0.002 

, ,  1258 42 - 52 10  0.002 

I )  1259 52 - 62 1 0  0.001 

1 2 6 1  72 - 82 I 1 0  0 . 001 

, 1260 62 - 72 1 0  0.001 

! 

1262 82 - 90 8 0 . 001 

1263 90 - 104 1 4  0.001 

1264  104 - 110 6 0.001 

1265 110 - 116 6 0.003 

1266 116 - 1 2 2  6 0 . 001 

I 
w 

F I t 

% Moo3 % % ( p D m )  % 
as MoS2 ~ 0 3  Sn Zn 

I 

0.001 0.01 1 
I 

0.001 0 0.01 1 1  i I 

0.001 1 0 . 0 1  1 I i 
,0.001 I 0.01 1 

0.001 0.01 1 i 
0.001 10 .07  1 ! 

0.001 l o . 0 1  1 4 

-- - 4  

I 

I f 
I 

- _  

0.001 0.04 1 I 
1 

! 0.001 [ 0.03 1 I 
0.001 I 0.80 2 I 

I 

1 

I ‘ 1267 

1268 

1 1 

I -I - - I  
I 9 .5 0.004 0.001 i 0.01 1 

1 2 2  - 128.5  1 6.5 I 0.001 , 0.001 1 0.02 

f 128.5-138 I 
i I I I 9 

~ 

1 I 

I 1 2 7 1  

2 I 

138 - 148 1 1 0  1 0.001 0.001 0.01 
I 

148 - 158 1 0  0.001 0.001 1 0.01 

158 - 168 1 0  0 . 001 0.001 0.01 

1 I 

1272  ! 178 - 188.5 10.5 0.002 b 
1273 188.5-200 11.5 0.001 

1274  200 - 210 10  0.001 

L 

i 

1 I 

0.001 1 0.01 

0.001 0.01 

0.001 0.01 

001 I 

I I 1275  

1276 

1277 

1278 

1279  

1280 

1 2 8 1  

-- 

I 
210 - 220 1 0  0 . 001 0.001 I 0 .01 

220 - 230 1 0  0 . 001 0.001 0.01 

230 - 242 1 2  0.001 0.001 0.01 

242  - 252 10  0 . 001 0.001 0.01 

252 - 264.5 12 .5  0.002 0.001 0.01 

264.5-274 9.5 0.002 0.001 0.01 

274 - 289 1 5  0 . 0 0 2 ,  0.002 0.19 



Hole E’o. 81-3 ( c o n t . )  - 2 

I 
~~ ~ 

% 
! 

Assay I n t e r v a l  

(feet) i ( f e e t )  
I n t e r v a l  I Length M o S ~  

~~~~~ 

,, 1 2 8 2  289 - 299 1 0  0 .001  

1283 299 - 307 8 0 .002  

1284 307 - 314 7 0 .001  

~ 1 2 8 5  314 - 324 10  0 .002  

1 2 8 6  330.5-335 4 . 5  0.001 

340 - 350 0 .009  

lrry 350 - 360 0 .002  

1290 360 - 370 0 .001  

1287 
I 

335 - 340 I 5 0 . 0 1 0  
I 

0 .001  0 . 0 1  

0 .001  10.01 

i 
0.001 , 0.01. 

0 . 0 1  

0 .01  

0 . 0 1  

I 

I I 

I 
L 

I 
I 

0 . 0 0 1  1 0 . 1 2  10.01 
I I 

I 

0 .001  10.06 10 .02  

i 

I I 
0.001 i 0 . 0 1  0 . 0 2  

I 1 
I 

tw 
I 

4. I ! 

i 
- - i 

I 

- 1  
i 
I 

-7-/ 
f 

1 - 
! .  

I 
1 

1 



Hole No. 81-4 

I 
Sample % Assay / I n t e r v a l  , 

( f e e t )  I ( f e e t )  
I n t e r v a l  Length M o S ~  

1 2 9 1  1 70  - 80 
1 2 9 2  80 - 90 

1293  I 90 -100 1 1 0  I o . 0 0 1  
I i 

1 0  0.007 

10 0.010 
I 

0.001 0.01 0.01 
I I 
I 

0.001 1 0 . 0 1  

0.001 0.01 

0.001 0.06 

- - 

0.01 1 
- 0.01 

0 . 0 2  I 
‘1294 

1295  

. i o 4 4 0 8  4 0 . 0 0 1 .  

108-118 10 0.006 

0.001 10 .02  10.01 I I 
i I I 

1296 

1297 

I 
118-128 10 0.066 

128-133 5 0.018 

0.002 10.01 

0,001 0.01 

0.001 I 0 . 0 2  
I 

0.001 10 .08  

0.01 I 
1 

0.02 

0.04 

0.02 

J i 
W 1298 133-143 10  0.003 

. 1299 143-153 10  0.009 

. 1300 153-168 5 15.5 0.004 

1301 169.5-178 9.5 0.019 

1302 178 - 188 1 1 0  0.004 

1303 188 - 198 I 1 0  ‘ 0.083 

0 . 0 0 3  ! 0.01 
0.001 ! 0.02 

0.001 I 0.01 

0.001 I 0.02 

0.001 I 0.01 
I 

0.001 0 .01  

0 .01  I 
0.01 1 
0.01 I 

I 

0.01 

0.01 

0 .01  ! 
1304 198  - 208 1 0  0.011 

208 - 218 I 1 0  

I 
0.004 



Hole No. 51-5 

t 

- ’ Sample Assay t I n t e r v a l  % 
FO. I n t e r v a l  Length MOs2 

(feet) (feet) 

1306 7 1  - 8 1  10  0.006 

1307 8 1  - 85 4 0.053 

1308 85 - 93 8 0.031 

1309 94.5-105 10.5 0.009 

1310 105 - 1 1 2  7 0.030 

1311 1 1 4  - 1 2 4  1 0  0.011 

1312  1 2 4  - 134 1 0  0.043 

1313 134 - 1 4 4  1 0  0 . 0 2 0  

1314 144 - 153 9 0.018 

153 - 160 7 0.054 1315 

U 

i 

L b 
t 

- 

r t 

% Moo3 % %(wd % 
a8 MoS2 W O ~  Sn Zn 

0.001 0.01 0.01 

0.001 0.011 0.01 

0.001 I 0.01 0.01 

0.001 A_- 0.01 0.01 -- 

0.001 0.01 0.01 

0.001 0.01 0.01 

0.001 0.01 0.01 

0.001 0.01 0.01 

0.001 0.01 0 .01  

0.001 I 0.01 0.01 

I 

i 

! 

i 
I 

i 



Hole No. 81-6 

1316 300 - 310 10 

. 1317 344 - 354 10 

Assay I Interval 
Interval Length 
(feet) 1 (feet) 

% 
M o S ~  

0.020 

0.056 

0.001 

0.001 0.03 I 3 ! 
I 

I I 



H o l e  Eo. 51-7 

1 2  - 1 8  

18 - 22 

22  - 27 

I 

6 

4 

5 

I . Assay 4 Interval 
I n t e r v a l  Length 

( f e e t )  1 ( f e e t )  

0.138 

% 
M o S ~  

I 
I 

0.23 1 4  

27 - 3 1  4 

0.042 

0.041 

0.087 

0.08 3 I 

1 
0.06 6 1 

I 

0 . 1 2  2 I 
0.127 , 0.12 10 I i 

0.158 0.16 

0.139 f 0.15 
I 

15 i 
i 

8 I 

1320 

0.040 

0 .005  

0 .005 

0.004 

31 - 40 I 9 
i 

0.006 

0.012 

0.011 

0.043 

0.073 

I 1324 

” E- - 1. 1327 
I 

72.5- 77 . 4 .5  

77 - s2  i 5 

0.094 I 0.151 5 0 .096  

0.142 

82 - 87 I 1 5  0.101 

87 - 93.5 1 6 . 5  0.076 1 0.091 7 0.007 1 1331 

+ 
0 . 001 0.024 1 0 . 1 2 1  1 4  1 

I 

I 

c 



Hole KO. 81-9 

I Assay Interval  
Interval Length 
(feet) I (feet) 

I 
I r I r F 

% % Moo3 % 
M O s 2  as MoS2 wo3 

I r Sample 

I I I I 
I 12 - 37 

37 - 42 
0.01 

5 0.001 0.001 0.26 

25 0.001 0.005 

1 
0.001 0.001 10.13 

I 
47 - 53 6 I 0.001 .0,001 I0.17 - 

53 - 58 5 0.001 0,001 10.04 

I 0.001 I 0.001 10.03 

i 0.001 0,001 1 0 . 0 2  
I 
0.001 0.001 0.01 

0.001 0.001 10.02 . 9 5  -1.05 10 

242-248 ti 

263-273 10 

0.001 

0.001 

0.001 

0.001 

0 , 001 

0.001 

' 0.001 10.01 

0.001 0.01 

0,003 10.01 

0.004 0.01 

0.003 0.01 

0.004 0.02 

Zn % i  
0.02 1 
-4 --- 

1.06 o = 5 2  - I  I 

0.02 I 

I 
7 

s I 1334 42 - 47 I 5 

1 '1335 6 

4 

58 - 63 I 1337 1 

[ 1338 
I 1339 

h3 - 68 i 0.001 I 0.001 10.06 
1 

1.78 I 1 

0 . 0 2  J 
I 0.02 1 

0.02 i 
I 

0 . 0 2  ! 
-i 1 1343 0.02 i 

------i 
58 0.04 

0 . 2 6  0.001 
~ 

253-263 1 1346 
I 

0.002 I 0.001 10.01 14 0.02 
I 

0.001 I 0.001 10.01 

134f3 . E 18 0.02 

0.02 

0.02 

273-283 

283-293 

12 

12 

293-203 10 

303-313 10 

313-323 10 

12 

6 

0.02 

0.04 

5 

6 323-333 10 

333-343 I 10 0.001 I 0.003 I 0.01 5 0.04 

0 . 0 2  0.001 I 0.001 I 0.01 18 343-353 

353-361 12 0.004 I 0 . 0 0 2  I 0.01 0.04 



Hole No. 81-9 (cont) - 2 

( feet )  ( feet) 

I 1509 

1510 

1 5 1 1  

363 .5  - 373 11 
383 - 390 7 

390 - 395 5 

395 - 405 i 10 

1512 

1 1513  

w l  1514 

I I 

I 

405 - 415 10 

415 - 417 2 

417 - 427 1 0  

i 

0.040 1 0 . 0 3  

I 

% 
MoS~ 

I 

2 i 
i i I 

0.001 

i 

0.004 

0.001 

0 . 001 

0 . 001 

~ 

I 

I 

0.001 

0 . 001 
0.001 

I 1 

I I 1 i 

0.001 i 0 . 0 1  I 4 I f 

I 1 
0.040 1 0 . 2 6  150 

1 I '0.04 i 

i ! 1 i 
I I 

I 

I i 

- 

1 



Hole KO. 81-9 (cont) - 3 
I Assay I I n t e r v a l  

(feet) I (feet) Interval Length 

I 
oz/t 

A E  i o z / t  
A u  

0.006 

0 ,006  

0 .002  

% - %  
Pb C Y  

0.02 0.01 

0.02 I 0 . 1 8  

0.02 0.20 

I 
1 

I 

12  - 37 

37 - 42 

42 - 47 

47 - 53 

53  - 58 

58 - 63 

25 0.02 

5 0.04 

5 0.04 

6 0.02 

5 0.02 

5 0.02. 

I 
0.001 10.02 - 
0.001 0.02 

0.001 0.02 
I 

63 - 68  I 5 1 0 . 0 2  

0.12 

0.02 

0 . 0 3  

w -  
85  -95 I 10 10.02 

, 1334  

,: 1 3 3 5  

I 1336  

' ,  1337 

, 1338 

1339. 75 - 8 5  10 0 . 0 2  
I 

0 .001  I:::: 1 0.08 1 
0 . 001 0 . 0 1  

0.001 0.02 0.01 

95  - 105 0.001 1 0.01 i I 10 1 0 . 0 2  



Hole No. 81-10 

0.003 0.01 I 1  0.02 . O O l  

0.006 ; 0.76 I 1  

0.004 10.09 1 

-. 0.001 10.23 . -  2 

0.019 0.13 6 

0.001 0.14 4 

.001 

0.02 .001 i 
1.32 .OOZ 

3 . 6 0  .OO$ 

10.08 .004 

1515 I 23 - 33 
1516 33 - 43 
1517 43 - 53 
is18 53 - 58 

1519 58 - 63 

10 

10 

10 

5 

5 

1520 
I 

63 - 68 i 5 

1521 

1522 

1523 

1524 

68 - 73 5 

73 - 78 5 

78 - a2 4 

82 - 86 1 4 

0,001 10.07 
i 

1 .04 . O O S f  

3 L.04 .002/ 

0.002 10.06 

0.001 0.02 

0.001 0.15 
I 

14 0.04 .002 

1 0.06 . O O l f  
I 

1 0.02 .002! 1526 91 - 96 

1527 96 -101 5 1 

1528 101 - 105 i 4 
1529 105 - 115 10 

1 
0.001 0.01 1 .02 .001 

0.004 0.01 2 

1533 342 - 352 10 0.003 10.01 1 0.02 

1534 

153s 

1536 

352 - 359.5 7.5 0.020 

359.5-365 5.5 0.020 

368 - 375 7 0.001 0.004 

0.041 

0.005 

0.002 

I 

0.01 28 .02 

0.07 40 3.14 

0.01 3 

0.01. 19 3.02 

I 

1538 

1539 

455 - 465 10 0.001 

511 - 521 10 0 . 006 

1540 

~~ 

521 - 526.5 5.5 0,010 

Sample Assay Interval 
Interval 
(feet) (feet) 

k 
M o S ~  

0.001 

0.001 

0 . 001 
0 . 001 
0.001 

0.001 

0.002 10.12 I 6 10.70 1.006 0 . 009 
0.001 

0.001 

0.001 

0.001 
~ 

0.001 

0.001 0.001 10.33 I 1 10.04 1.002! 

0 001 b.02 1.001' 
I 1 I I I 0.001 10.01 I 1 

0,001 10.01 I 1 (0.02 I.Ooli 0.001 

I 1  10.02 1.0011 
I 

0.001 10.01. 0.001 

1531. I 225 - 230 5 I 0.001 I 
1532 I 332 - 342 10 0.022 

0 002 

0.006 10.07 I 1 10.02 I I 
0 . 0 2 6  10.10 I 68 b.02 

~ 

0,010 

0.003 I 0.011 300 11.20 I I 



Hole No. 81-11 
1 

Sample 

1 
~~~ r 

Assay I I n t e r v a l  
I n t e r v a l  Length 

( f e e t )  I ( f e e t )  

1544 

1545 

1546 

1547 

1548 

1549 

1550 

1551 

1552 

1553 

109 - 114 5 0 . 001 
141 - 146 5 0.001 

180 -185 5 0.002 
I 

207 - 217 10 0.013 

217 - 227 10 0.016 

227 - 237 10 0 . 001 
237 - 242 5 0 003 

242 - 247 5 0.092 

I 

247 - 252 I 5 0.046 

252 - 257 1 5 0.112 
f 

1555 I 267 - 277 1 10 

1556 1 277 - 282 5 

1557 282 - 287 5 

1558 287 - 292 5 

1559 292 - 297 5 

1560 297 - 307 10 -- 
1561 307 - 317 10 

1562 337 - 342 5 

1563 353 - 356.5 3.5 

0.007 

0.006 

0.031 

0.003 

1.24 I 

0.010 

0.013 

0.010 

0.028 

2 
3 1 

1 
1 1 

0.001 0.01 1 

1564 

1565 

387 - 397 10 0.010 

397 - 407 10 0.007 0.001 0.06 1 

$ ~ 0 0 3  
as MoS2 

% *  
Zn wo3 Sn 

I I I -T- 

0 . 001 11 0 . 001 
0.001 - 

0.01 I 2 
1 

0.002 

0.01 I 1 0.003 

0.01 I 1 0 .005  

u-. 0.005 - 0.02 1 

0.004 =P- 
o. 012 0.01 I 1 

0.01 j 1 0.030 

0.046 

0.019 

0.051 D.03 I 1 

0.012 3.02 11 1 

3.01 I 1 J 
1 

0.012 ' 
0.024 I 

1554 I 257 - 267 1 10 10.007 
I I '  I 

5.01 I 1 0.060 

0.002 I l*Ol I 1 - 
1 1 

0.001 0.01 

0.005 0.01 

0.001 

0.001 

0.01 

0.01 

0.001 10.01 I 1 

0.001 10.02 I 1 



Hole No. 81-11 ( c o n t )  - 2 

! I n t e r v a l  % Sample Assay 
L e n e h  M0s2 NO. I n t e r v a l  

( f e e t )  I (feet) 

1566 421  - 431 1 0  0.009 

1567 438 - 448 1 0  0.003 

, 1569 453 - 458 5 0.001 

1568 448 - 453 5 0.001 

1570 458 - 463 5 0.002 

1571 463 - 468 5 0.002 

1572 468 - 473 5 0.002 

1573 473 - 478 5 0.004 

1574 478 - 483 5 0.002 

CI 

I 

1575 483 - 488 5 I 0.004 
1576 488 - 493 i 5 0.006 

I 
493 - 499 6 0.003 - 1577 

1578 499 - 505 1 6  0.004 

1 1580 510 - 515 1 s  i 0.003 

. 1579 505 - 510 5 0.003 

crr 1591 I 515 - 520 5 0.003 

, 1583 5 2 5  - 530 5 0 . 0 0 5  

- 1584 530 - 535 5 0 .005  

- 1585 535 - 540 5 0.003 

- 1587 545 - 550 5 0.001 

- 1589 5 5 6  - 563 7 0.002 

I 1590 563 - $67 A 0.002 

1582 520 - 5 2 5  I 5 0.003 

1 1586  540 - 545 5 0.003 

I_- 1585 550 - 556 6 0.002 

r 

% Moo3 % %(ppm) % 
a s  MoS2 W O ~  Sn Zn 

0.001 0.01 3 
i 

0.001 0.01 I 1  i 
0.006 0.08 2 1 
0.011 0.13 3 

0.012 0.13 1 

0.011 0.12 1 ! 
0 . 0 0 j  0 .08  1 1 

0.007 0.11 1 f 

1 

1 

1 
0.003 0.07 1 ! 
0 , 0 0 6  I 0 . 0 8  1 

1 

0.014 1 0.17 1 1 

0.010 i 0.11 

1 0.008 ! 0.66 2 

2 1 
1 t 
1 

1 1 0.006 0.25 4 

0.009 0.40 3 

0.002 ! 0.25 9 

0.017 I 0.70 1 

0.013 0.60 1 

0.013 0.65 1 

0.011 0.55 2 

0.025 0.22 2 

0.014 0.12 1 

0.016 0.13 34 

0.018 0.16 3 

0.020 0.16 80  J 



Hole N o .  81-11 ( c o n t )  - 3 

Assay Interval  1 I n t e r v a l  Length 
(feet) 1 ( f e e t )  

taapL 
~ 0.001 0.010 

0.003 0.017 

567 - 2 

572 - 577 
$ 

5 

5 8 5  - 590 5 0 .005 

0.003 

0.001 

0.013 

0.013 

0.020 5 0 5  - 599 4 

0.019 I 0.13 
0.010 I 0.06 

0.014 1 0.10 

0.046 0.27 

0.017 0.11 

I 

3 i 
I 
1 

2 I 
1 I 

1 ! 
-I 

1 I t 

1 

0.036 

0.024 

‘ 0.040 1 0.22 2 

0 . 0 5 7  0.31 2 

0.080 

0.082 

0.001 

0.003 

0.001 

0 . 4 4  4 

0 . 5 2  2 

0.10 2 

0.01 2 

0.01 2 

653 - 6 5 8  

6.58 - 6 6 5  

6 6 5  - 670 

670 - 675 

r 
-i 

7 

5 

5 

IE 1 

I ’  
0-016 0-11 ! A 

I 1 1592 
I 

0 . 1 0  1 

-- E ;-I 
0.12 

599 - 602.5 I 3 . 5  
I 

0.001 

602.5-608 1 5 . 5  0 . 0 0 2  

0.001 608 - 613 i I 

5 1 1601 613 - 618 1 5 

618 - 623 I 5 

0.022 

0.006 

3 604 

0.028 1 0.052 I 0.331 I 1 
0 ,070  0.054 0.32 

I 0 020 0.031 0.15 2 i I 1605 
I 

633 - 638 I 5 

1 2  0.034 I 0.031 i 0.16 
I 

1- 648 - 653 I 5 

0.036 

0.024 

0.015 

0.009 I 1612 

0.013 

t- 



Ho1.e K O .  81-12 

% Assay I I n t e r v a l  
I n t e r v a l  Length 

( feet)  ( f e e t )  
MOs2 

0.001 195 - 205 10 

205 - 215 10  0.001 

215 - 225 10  0.001 

225 - 234 9 ’ 0.001 

234 - 239 5 0.004 

239 - 249 1 0  0.012 

I I 

I 

249 - 259 1 0  0.004 

259 - 264 5 0.053 

KO samnle 

264 - 269 5 10.019 

269 - 278 9 I0 .027  

279 - 287 I 8 10 .022  

287 - 292 i 0.049 

I 
292 - 297 5 1.94 

297 - 302 5 0.028 

302 - 307 5 0.080 

307 - 312 5 0.020 

317 - 322 5 0.020 

322 - 327 5 0.023 

327 - 332 5 0.003 

332 - 337 5 0.040 

337 - 347 10  0.024 

347 - 357 10  0.009 

357 - 367 10  0 .007  

367 - 376 9 0.00,4 

I 
! Sample 

r I 
% Moo3 % % ( p o d  % 
a s  MoS2 W O ~  Sn Zn 

0 . 009 0.01 

0.010 0.01 I 1 
0.017 10.01 j 
. 0 . 0 3 1 0 0 3  1 I ---.I 

1 j 

0.030 0.01 1 

0.020 0 .05  
r 
1 

0.006 0.01 1 
1 1 

j 
0.019 10.01 1 
0.025 10.01 , 

0.006 l o . 0 1  

0.003 , 0.01 1 
! 0.036 0.02 1 

0.001 0.01 

0 .002  0.01 

0.002 0.01 

0.001 0.01 

0.001 0.01 

0.001 0.01 

0.001 0.01 1 

0.007 0.01 

0.008 0.01 

0.007 0.01 

0.003 0.01 d 

E 1618 

1 1619 

QT 

i- I 1628 1627 

1632 



Hole N o .  81-12 (cont) - 2 

r 
Sample 

KO. 

1639 

1640 

1641  

1642 

1643 

\. 

B Assay I I n t e r v a l  

( f e e t )  ( f e e t )  
I n t e r v a l  Length MoS~ 

376 - 386 10 0.003 

386 - 396 10 0.009 

396 - 406 10 0.011 

406 - 416 10 0 .012  

416 - 426 10 0.015 
I 

0.001 

..,,l ; o*oj j ,-A 
0.001 1 0.02  

0.01 I i 
1 

0 . 0 0 1  10.02 1 
0.001 l o . 0 1  

1 
1 

~~ ~ 

0.001 } 0 .02  

o.ool 1 0 . 0 3  

0.001 0.01 
I 

0 . 0 0 5  

0 .002  

0.001 

o.001 

0 . 001 
0.001 

0.001 

0.001 

0.001 

0.001 

' !  

1 

! 

! 
1 

1 ! 

I 

0.001 i o.ol, 
0 . 0 0 2  1 0 - 0 1  

0.002 I 0.01, 
I 

0 . 0 0 5  I 0.01 

0.001 0 .01  

1 

1 -1 

1 1 
1 

1 
1 * 

1 
1 

~ 1660 582 - 592 10 0.008 

, 1661 592 - 602 1 0  0 .004  

1662 602 - 6 1 2  10 0,010 

1663 612 - 622 10 0.021 



Hole No. 81-12 ( c o n t )  - 3 
t 
r Sample Assay I I n t e r v a l ,  % 

( f e e t )  I ( f e e t )  
I n t e r v a l  Length M o S ~  

1664 

1665 
I 1 1666 I 642 - 652 I 10  10.022 
1 I I 

622 - 632 1 0  0 . 002 

632 - 642 10  0.008 
I 

I i667  I 652 . -  662 I i o  10 .011  

1668 
~~~~ 

662 - 672 10 0 . 015 

10 .013  

0 . 0 0 2  i 0.02 

0.001 i ; 0.01 

0.002 1 0 . 0 1  

0.001 0.01 

0.001 10 .02  

0.002 ! 0.01 
I 

0 . 0 0 2  0.01 

0 . 0 0 2  0.01 
I 

I 1670 I 682 - 692 I 10 '1 0.009 

1 
! 

4 

4 1 
6 1 

0.009 

0.001 

712 - 722 0 . 017 

1676 

1677 

I 1678 

Qr . 1679 

1680 

1681 

1682  

I 0.030 

740 - 750 i 0.013 

750 - 760 10  0.014 

760 - 769 9 0.003 

769 - 779 10  0.030 

779 - 789 1 0  0.092 

789 - 799 10  0.009 

799 - 805.5 6 . 5  0.007 

0.003 0 .01  I 
0.001 , 0.01 1 
0.001 10 .01  

I 
0.002 i 0.01 
- I - I  +- 

0.002 } 0.01 1 
0.001 0.01 

0.003 10.05 

0 . 0 0 2 . I 0 . 0 1  

0 .002  I , 0.01 1 



Sample 
KO. 

r .. 
Assay l ~ n t e r v a l  Len!$h % T i  Mo % Moo3 % 
Interval - as'VoS2 a s  MoS2 W O ~  
(feet) (feet) 

a43 - a53 10 0.012 

1689 

%(Pmd 
Sn 

1 1692 

853 - 858 5 0.012 

I- 
I 

- 

858 - 868 
868 - 878 
878 - 887 

I 

10 0.053 I t  
1 --- 10 0.002 

9 0.002 
! 

887 - 897 10 I 

I I 

I I I - 
! 

0.001 
1 

I 

I 

I 

I L 

I 

1 
I 
I 
i 

I 

I 
1 



Sample Assay I I n t e r y a l  B 
I n t e r v a l  L e n e h  MOs2 PO . 

( f e e t )  ( f e e t )  

I 1694 117 - 1 2 2  5 0.001 

, _  1695 187 - 193 6 

? 

% ,41003 % %(porn) % 
Zn A u  as MoS2 wo3 Sn 

0.003 10 

1 i 10 I 

Hole No. 81-13 

1696 203 - 213 1 0  t ! 
J 1 

1 
I 1697 213 - 220 7 - i 

I 
1698 220 - 230 1 0  0 . 011 0.012 I 0.01 

1699 230 - 239.5 I 9.5 0.041 0.008 10 .04  
I 

1700 2 3 9 - 5 4 4 4  4.5 0.175 0.007 i 0.54 5 
I w 1701 244 - 248 4 0.021 0.006 I 0.31 

1 

1702 248 - 2 5 5 .  7 0.006 0.003 ! 0.04 1 
1703 255 - 262 7 I 0,002 0.002 10.02 

I 
I 

t I 
. 

1704 262 - 270 8 I 0.003 0.006 1 0 . 1 1  
I 

1705 270 - 280  f 1 0  1 0.009 0.003 i 0.02 1 

1 1 

1706 280 - 290 I 1 0  0.002 0.001 ! 0.02 

. 1707 290 - 301 11 1 0.006 0.001 10 .02  

I 1708 301 - 305 1 4  0.008 0.001 0.01 

I i 

1 0  0.006 0.001 I o . 0 1  
I 

1709 f 305 - 315 

1710 315 - 325 1 0  0.026 0.001 10 .01  

1711 325 - 335 1 0  0.010 0.001 10 .01  

I 1712  335 - 341 6 0.006 0.002 1 0 . 0 1  

1713 341 - 347 6 0 . 009 0.002 0.01 

i 

I 1714 347 - 352 5 0.001 0.018 0.36 

- I 1715 352 - 357.5 5.5 0.001 0.021 0.20 

1716 357 5-362 4.5 0.001 0.008 0.06 - 

. 1717 362 - 367 5 0.001 0.007 0.07 

, 1 7 1 8  367 - 372 5 0.001 0 . 009 0.06 1 

1719 372 - 377 5 0.004 0.025 0.15 

10 I 
-10 J 

1 
1 

1 _ _  
1 

! 
1 

1 
1 0  J 

1 
1 

! 

1 
1 

1 

1 

1 
1 

1 

1 
1 
- 1 

~- 

- 

. 



Hole No. 81-13 ( c o n t )  - 2 

1 
f Sample % f Assay t I n t e r v a l  

( f e e t )  1 ( f e e t )  
i n t e r v a l  Length M o S ~  

, I  1720 377 - 382 5 0.003 

1 7 2 1  1 382 - 387 I. 5 i 0.001 

1723  1 392 - 398 6 0 . 00.4 
1 

1 7 2 2  
1 

0.014 

0.016 

1726 407 - 412 0.022 

387 - 392 5 0.002 
I 1 

1727 412 - 417 5 0 . 020 

I 1728 417 -. 422 5 10 .042  

! 

1732 436 - 441 ! 5 

I 1729  I 422 - 426 1 4 1 0.028 

0.024 

I 1730 I 426 - 431 i . 5 I 0.019 

1733 

I 1731 1 431 - 436 i 5 1 0.024 

441 - 446 5 0.026 

i 1735 1 451 - 456 1 

0.001 

0.001 

0.01 

0.01 

5 I 0.010 
1 1736 0.038 

0.064 

0.001 

1739 1 475 - 481 I 6 I 0.001 

0.001 481 - 491 

491 - 501 0.001 

1 

l r 

0.010 ! 0.06 

:008 1 0.031 , 

0.086 1 :::: 1 
0 044 

0.090 i 0.32 

0.064 10.19 1 
0.132 I 0 . 4 4 !  1 
0.084 0.32 I 
0.108 10.44 

0.086 10.12 

0.110 10 .24  
I 

~ 

I I 
0.078 10.28 

0.096 10 .38  ----I-- 0.106 1 0.64 

0.005 I ;:;; 1 
0 .008  

i -__ 
? 
! 

f 
I 

1 - 
4 

i ____- 

I 



Hole N o .  81-14 

Sample Assay f I n t e r v a l  % 
NO. I n t e r v a l  I Length M O s 2  

(feet) i ( f e e t )  

(. 1742 57 - 67 10 0.001 

,, 1743 147 - 157 1 0  0.001 

, 1744 185 - 195 1 0  0.007 

,I. 1745 236 - 246 1 0  , 0.001 

1746 246 - 256 1 0  0.009 

1747 306 - 311 5 0.002 

1748 359 - 369 1 0  0 . 001 

1749 369 - 374 5 0.001 

1750 374 - 379 5 0 . 001 

. 1751 379 - 384 1 5 0 .002  

1752 384 - 389 I 5 0.001 

1753 389 - 397 8 0.001 

c 

1754 397 - 403 ! 6 0.001 

1755 432 - 437 1 5 0.007 

1 175 6 442 7 1 F 0.OOA 

'err 1757 I 447 - 452 5 0.001 

1758 452 - 457 5 0.038 

1759 457 - 462 5 0.010 

1760 462 - 467 5 0.004 

1761  467 - 472 5 0 . 007 

1762 472 - 477 5 0 . 009 

1763 477 - 482 5 0 . 004 

1764 482 - 487 5 0 .002  

- 

.- 

1765 487 - 492 5 0.002 

1766 492 - 497 5 0.001 

r 

% Moo3 % 
a s  MoS2 wo3 

0.009 0.01 

0.010 0.01 

0 .005  

,0.005 , 0.01 1 0*01 
0.006 0.01 

0.003 10.01 

0.003 10.03 

0.031 10.43 

0.016 ! 0.16 

t 

0.016 ! 0.12 

0.015 I O . 0 8  

I 
0.016 i 0.13 

1 

0.017 10.06 

0 . 0 0 2  10.01  

n -no? 0 2  

0.013 10.05 

0.044 10.10 

0.036 0.17 

0.016 0.07 

0.025 0.07 

0.035 0.10 

0.020 0.04 

0.016 0.05 

I 

0.007 0.02 

0.014 0 . 0 5  

%(pDrn) 
Sn 

1 1 

% 
Zn 

1 1 

I. 1 

20 

Li 

1 

1 
! 

1 

8 

1 0  

1 4  

34 

1 4  

4 

1 0  

1 2  

8 

1 2  

6 

1 

4 

1 



Hole No. 81-14 ( c o n t )  - 2 

Sample 
PO . Assay f I n t e r v a l  % 

I n t e r v a l  Length M o S ~  
( f e e t )  ( f e e t )  

1767 497 - 502 5 0.001 

1768 I 502 - 507.5 

1769 507.5 - 513 

5.5 Io .001 

5.5 0 . 001 
1 

1770 

1771 

513 - ,517 4 0 . 001 

517 - 522 5 0.001 
I 

1772 

1773 

522 - 527 5 0.001 

527 - 532 5 0.001 

1774 

1775 

532 - 537 5 0.001 

537 - 542 5 0.001 

1776 

1777 

542 - 540 6 Io .001  

548 - 553 i 5  l o . 0 0 1  

1778 

I 1779 

1780 

1781 
I 

553 - 558 5 0.001 

558 - 563 i 0 034 

I 

563 - 568 5 0.003 

568 - 573 5 , 0.012 
1 

. 

I 
1782 573 - 578 5 0 . 001 

1783 578 - 581 3 0.045 

1784 581 - 586 5 0.048 

I 1785 586 - 591 5 0.001 

1786 591 - 596 5 0.001 

1787 596 - 601 5 0.001 

1788 601 - 607 6 ,  0.001 

1789 607 - 612 5 0.001 

1790 _ _  612 - 615 3 0.004 ' 
I 

0.02 

0.02 

6 

6 

1 r I 

% Moo3 
a s  MoS2 w03 I 
i 

0.01c 
0 . 007 

L o t i  ! 6 

0.02 1 8  

0.02 I 10  0.012 

0 . 007 

0.010 

0.013 

0.014 

- -  

L- 

pr, 

0.025 

0.13 1 6  1 0.025 

0.013 0.04 I 1 2  

0.017 

0.02.1 

0.09 1 6  0.014 

0.006 

0 -004 * 
0.27 0.015 

0 . 008 

0 .005  

0 .006 0.06 I 6 

0.006 0.06 I 10  

0.012 

0.023 

0 . 003 



Hole No. 81-15 

r 
! Sample I No* 

% Assay ! Interva l  

(feet) I (feet) 
Interval I Length M o S ~  % 

w03 
% 

Sn Zn 
% ( p p m )  

, 1791 I 22 - 27 5 0.001 

1792 67 - 73 6 0 . 001 
I 

,, 1793 92 - 97 5 0 . 009 

1794 97 - 102 5 0.025 
I 1 

1801 187 - 192 5 I 0.160 i 

1802 192 .. 197 1 5  1 0.001 

1795 

t 1805 254 - 259 0.001 

102 - 107 5 0.150 

I I I 1 

~ 1796 107 - 112 ! 5 0.002 
, 

0.059 i 
0.028 1 
0 . 048 
0.034 1 

1 

! 
1 
1 
1 

1 
1 1 
1 

1797 117 - 122 i 5 0.01 

5 I 0.002 

qcll , 1798 122 - 132 10 0.017 

. 1799 162 - 172 10 0.001 
I 

1800. 182 - 187 10.027 

% Moo3 
as MoS2 

t 

r i i 

I 

I 

L_ 0,027 I - 

0.048 
1 

1807. 263 - 267 4 0.001 

1808 267 - 272 5 0.001 

L 

312 - 317 5 
I ~~ 

I 1809 0.001 

0 . 032 

1810 

1811 

1812 

0.032 

342 - 349 7 0.005 

339 - 355.5 4 . 5  0.001 

355 5-360 4.5 ' 0.002 

0 . 022 

1814 

1815 

0 .005  

0.017 

0.008 

365 - 370 5 0 . 001 
370 - 375 5 0.001 1 

0.007 

0 . 007 
0.002 

0.004 

0.003 

0 . 011 
0.004 

0.022 

0 .008  

! 
1 

, 





Hole No. 81-16 

Assay i Interval 
Interval Length 
(feet) 1 (feet) 

B % Moo3 
*os2 a8 M O S ~  d 

w*3 
% 

Sn Zn 
%(pDm)  

, 1823 285 - 2 9 5  10 0.01 0.007 

L 1 

+ 
I I I 

I -  i 

I 
1 j I . 

~~ 

I 

1 i I 
1 , I 
I ! 
1 I 



U 

L 

r P 

: Sample Assay I n t e r v a l  % % Moo3 % %(pDm)  
I n t e r v a l  Length MoS2 a s  M O S ~  wo3 Sn NO. 

( f e e t )  ( f e e t )  

(, 1824 53 - 6 3  10 0.012 0 - O O F  0-01 

% 
Zn 

I 

3 

Hole N o .  81-17 

, _  1825 1 204 - 214 10 0.003 

227 - 237 1826 10 

, 1827 246 - 253 7 0.005 

1828 253 - 263.5  10 .5  0 . 001 

0.003 

' 1829 263 5-266.5 I 3 0 .002  

1830  274 - 284 10 0 .001  

I 
I 

I 
I ! 
i t 

- 1 
- I 
i 

j 

I 

i ~- r 

1 

0 .001  I 0.01 I ? I I 

0 .001  I 0.01 1 

0.001 1 0 1 -  1 

0 .004  } 0 . 0 1  1 

-- 
, i 0 .001  0 .01  1 

0 .045  0 . 1 2  58 
1 - 1  

T 
I 

i 

I 

I 

1 
I 

1 I 
I 
t ! 

I 1 ! 

I 

b 

J 
+ 

t 
I 
I 
I 

i 

I 
I 

1 

1 



H o l e  No. 81-18 
1 
! Sample % 

1 
Assay I Interval 

(feet) I (feet) Interval Length M o S ~  

1831 I 49 - 62 13 0.005 

1 1832 62 - 6 7 . 5  

,, 1833 67 5-80 

1834 142 - 152 I 

~ 1845 1 442 - 448 6 

1846 448 - 458 10 0.01 

, 1847  4.58 - 468 1 0  0 .005  
1 I 

5 . 5  0.0113 

1 2 . 5  0 . 007 

10 0 . 003 

'. 1835 315 - 325 i 10 

1836 325 - 335 I 10 

w 1837 355 - 365 10 

1838 388 - 394.5 6, 5 

- 1  
I I 

I I 2 

Total Mo 
as MoS2 

0 ,009  

0.013 

0.007 

0.012 

0 003 0.01 I 1 
I I 

0.001 I 0.01 

0.001 1 0.01 

1 I 

0.001 I 0.01 

-_ 
I 

I 

i 
i 

1 1839 408 - 418 1 10 0 . 003 
I 1840 1 418 - 423 i 5 0.028 

1842 

1843 

428 - 433 5 0 . 0 0 2  I 

433 - 438 5 0.075 

1841 423 - 428 ! 5 0.005 

1 
1 
I 



APPENDICES V 

COST STATEMENT 



C O S T  STATEMENT 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

7 .  

8 .  

9 .  

Diamond D r i l l i n g  

2 9 8 , 6 0 6 . 0 0  J.T. Thomas D iamond D r i l l i n g  ( 1 9 8 0 )  L t d .  

Road R e p a i r  a n d  D r i l l  S i t e  P r e p a r a t i o n  
G r a n t  S t e w a r t  C o n s t r u c t i o n  L t d .  
J o e  C o r c o r a n  C o n s t r u c t i o n  L t d .  

P r o j e c t  P e r s o n n e l  
J. W a t k i n s ,  S u p e r v i s i o n  
S. B a r n h i l l ,  G e o l o g i s t  
J. Heme lspeck ,  Camp M a i n t e n a n c e  
J. Kloss, Cook May 3 0  t o  J u l y  10  
D. D i r k ,  Cook J u l y  10 t o  J u l y  28  

S u r v e y i n g  
Tarmachan E x p l o r a t i o n  S e r v i c e s  L t d .  

A s s a y i n g  
R o s s b a c h e r  L a b o r a t o r y  L t d .  

O p e r a t i o n  S u p p l i e s  

G r o c e r i e s  
Watson L a k e  F o o d s  L t d .  

D r a f t i n g  

E x p e d i t i n g  S e r v i c e s  
Yukon E x p e d i t i n g  

2 4 , 5 7 8 . 2 0  
4 2 0 . 0 0  

2 , 5 0 0  .OO 
9 , 0 0 0 . 0 0 ,  

1 3 , 2 4 1 . 3 1  
5 , 7 4 0 . 0 0  
2 , 5 2 0 . 0 0  

2 , 8 0 5 . 0 0  

1 0 , 6 1 5 . 0 0  

8 , 5 8 4 . 1 9  

9 ,719 .30  

4 3 0 . 8 1  

4 7 0 . 0 0  

$ 3 8 9 , 2 2 9 . 8 1  
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S T A T E M E N T  OF Q U A L I F I C A T I O N S  



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

I, J o h n  J o s e p h  W a t k i n s , o f  S r n i t h e r s ,  B r i t i s h  C o l u m b i a ,  
d o  h e r e b y  c e r t i f y  t h a t :  

1. 

2. 

3 .  

I am a g r a d u a t e  o f  Queen 's  U n i v e r s i t y  w i t h  
a B.Sc. d e g r e e  i n  H o n o u r s  G e o l o g y  ( 1 9 7 2 )  
a n d  a n  M.Sc.Eng. i n  E c o n o m i c  G e o l o g y  ( 1 9 8 0 ) .  

I h a v e  p r a c t i c e d  my p r o f e s s i o n  c o n t i n u o u s l y  
s i n c e  g r a d u a t i o n ,  f o r  T e x a s g u l f  Inc. ,  F a l c o n b r i d g e  
Copper  M i n e s  L t d ,  a n d  C a n a d i a n  S u p e r i o r  E x p l o r a t i o n  
L t d .  

I p e r s o n a l l y  s u p e r v i s e d  t h e  work o n  t h e  IrJ" 
C l a i m  Group  f o r  t h e  p e r i o d  i n d i c a t e d  i n  t h i s  
r e p o r t .  

November 5, 1 9 8 1  

S m i t h e r s ,  B. C. J. J. W a t k i n s  








