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PAGE 1 

I N T R O D U C T I O N :  

w' 
1. P r o p e r t y  D e s c r i p t i o n :  The GOLD SUPPLEMENTAL CLAIM GROUP 

p r o p e r t y  c o n s i s t s  o f  a g r o u p  o f  4 -2  p o s t  c l a i m s ,  G o l d  1 -4 ,  r e c o r d  

n u m b e r s  5975-5978  i n c l u s i v e ,  i n  t h e  Omineca M i n i n g  D i v i s i o n ,  a n d  

a 1 6  u n i t  m e t r i c  g r i d  c l a i m  named Nov,  r e c o r d  number  6817.  The 

G o l d  c l a i m s  a r e  owned b y  E r i c  A .  Shaede o f  R . R .  %I, S i c a m o u s ,  B.C., 

V O E  2 V O  a n d  t h e i r  a n n i v e r s a r y  d a t e  i s  November 7 .  With t h e  a p p l i c a t i o  

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

u n t i l  1989 .  The Nov c l a i m  i s  owned b y  J. Duane P o l i q u i n  o f  1 6 8 7 6 -  

2 6 t h  Avenue,  S u r r e y ,  B . C . ,  V4B 5E7 a n d  w i t h  t h e  a p p l i c a t i o n  o f  t h e  

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

November 20 ,  1988.  M r .  P o l i q u i n  a l s o  h o l d s  a n  u n r e c o r d e d  o p t i o n  

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

2. L o c a t i o n  a n d  A c c e s s :  The G o l d  c l a i m  g r o u p  i s  l o c a t e d  a b o u t  

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

n o r t h w e s t e r l y  i n t o  t h e  K l a w l i  R i v e r  a b o u t  1 2  k i l o m e t e r s  n o r t h  o f  

i t s  c o n f l u e n c e  w i t h  C h u c h i  Lake .  The c l o s e s t  t o w n  i s  F o r t  S t .  James 

l o c a t e d  a b o u t  100 k i l o m e t e r s  t o  t h e  s o u t h e a s t .  The Omineca M i n i n g  

Road p a s s e s  a b o u t  3 5  k i l o m e t e r s  e a s t  o f  t h e  p r o p e r t y  a n d  a l o g g i n g  

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

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

s i d e  o f  C h u c h i  L a k e  t o  w i t h i n  a b o u t  1 0  k i l o m e t e r s  o f  t h e  p r o p e r t y .  

Thus c u r r e n t  a c c e s s  i s  l i m i t e d  t o  h e l i c o p t e r  f r o m  F o r t  S t .  James 

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

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

i s  a v a i l a b l e  f o r  s h e l t e r .  Maps 1 , 2  a n d  3 show t h e  c l a i m s  r e l a t i v e  

. . . / 2  
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Road Map and Parks Guide 
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451 

MAP 2 

I N D E X  MAP 

GOLD C L A I M  GROUP 0 5 I O  

N T S  93N S c a l e  = 1 : 2 5 0 , 0 0 0  kilometers 
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MAP 3 

D E T A I L E D  I N D E X  M A P  

G O L D  C L A I M  GROUP 

NTS: 9 3 N / 7  S c a l e  = 1 :50 ,000  

!L+4+-f 
k i l o m e t e r s  
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t o  h i g h w a y s ,  s e c o n d a r y  r o a d s  a n d  t o p o g r a p h y .  
W 

3 .  P h y s i o g r a p h y :  The c l a i m  g r o u p  i s  a t  a n  e l e v a t i o n  o f  a b o u t  

1100  m e t e r s  o n  t h e  w e s t e r n  f l a n k  o f  a 1900M m o u n t a i n .  The a r e a  i s  

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

some w e t  a n d  swampy p l a c e s .  O u t c r o p  i s  g e n e r a l l y  s c a r c e  e x c e p t  

a l o n g  t h e  c r e e k  i n  t h e  v i c i n i t y  o f  t h e  camp. E l s e w h e r e  a n  unknown 

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

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

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

f r o m  t h e  K l a w l i  R i v e r .  Power  i s  n o t  a v a i l a b l e  b u t  h y d r o  p o t e n t i a l  

e x i s t s  o n  t h e  K l a w l i  R i v e r  i n  t h e  n a r r o w  c a n y o n  s e c t i o n  j u s t  s o u t h  

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

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

4.  P r e v i o u s  Work:  The c o p p e r - s i l v e r - g o l d  s h o w i n g s  c o v e r e d  b y  

t h e  c l a i m s  a r e  known a s  K l a w l i  o r  K o h s e  Copper  a n d  w e r e  o r i g i n a l l y  

d i s c o v e r e d  i n  t h e  1 9 2 0 ' s .  The M i n F i l e  r e f e r e n c e  number  is 93N/32.  

Cominco d i d  some t r e n c h i n g  a n d  s a n k  t w o  s h a l l o w  s h a f t s  o n  t h e  

s h o w i n g s  i n  t h e  1 9 2 0 ' s .  The c l a i m s  w e r e  r e s t a k e d  b y  Ed Kohse  i n  

1944 a n d  o p t i o n e d  t o  Quebec G o l d  C o r p o r a t i o n  who d i d  some more  

t r e n c h i n g  a n d  s a m p l i n g .  T r o - B u t t l e  E x p l o r a t i o n  L i m i t e d  d i d  a 

g e o c h e m i c a l  s u r v e y  i n  1967 a n d  P h e l p s - D o d g e  a l s o  s u r v e y e d  t h e  

a r e a  i n  1971.  B e t w e e n  1971 a n d  1 9 8 3 ,  when t h e  a u t h o r  s t a k e d  t h e  

g r o u n d ,  t h e r e  i s  no  r e c o r d  o f  a n y  w o r k  b e i n g  done  o n  t h e  s h o w i n g s .  

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

r e p o r t  # I 2 9 0 8  i n  1984 .  Hawk M o u n t a i n  R e s o u r c e s  c o n d u c t e d  a l i m i t e d  

. . . / 6  
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s o i l  g e o c h e m i c a l  s u r v e y ,  VLF-EM a n d  M a g n e t o m e t e r  s u r v e y s  o v e r  t h e  

c l a i m  g r o u p  i n  1985  a n d  f i l e d  a s s e s s m e n t  r e p o r t  1114579. 

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

p r o p e r t y  o r  i n  t h e  v i c i n i t y .  The o l d  G S C  r e p o r t s  d e s c r i b e  t h e  

s h o w i n g  a s  b e i n g  a m a j o r  s h e a r  z o n e  i n  g r e e n  a n d e s i t e s  w h i c h  h a v e  

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

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

w i t h  c h a l c o p y r i t e ,  p y r i t e  a n d  m i n o r  a z u r i t e  a n d  m a l a c h i t e .  Q u a r t z  

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

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

2.5 k i l o m e t e r s  s o u t h  o f  t h e  s h o w i n g s .  

Samp les  o f  t h e  w e l l  m i n e r a l i z e d  n a r r o w  q u a r t z - c a r b o n a t e  v e i n s  

h a v e  r e t u r n e d  a s s a y s  up  t o  0 .41  o z / t o n  g o l d ,  3 5  o z / t o n  s i l v e r  a n d  

6 .7% c o p p e r .  A s s a y s  o f  t h e  i n t e r v e n i n g  s h e a r e d  w a l l  r o c k  h a v e  

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

The s o i l  s a m p l i n g  s u r v e y  b y  Hawk M o u n t a i n  R e s o u r c e s  d i d  n o t  

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

t h e  known m i n e r a l i z a t i o n  o r  new m i n e r a l i z a t i o n .  However ,  i t  i s  

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

g l a c i a l  o v e r b u r d e n .  T h e i r  VLF-EM a n d  m a g n e t o m e t e r  s u r v e y s  d i d  

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

5.  Scope o f  t h e  P r e s e n t  Work: T h e r e  h a s  b e e n  no  t r a c e  e l e m e n t  

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

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

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

. . . / 7  
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o b j e c t i v e  o f  d e t e r m i n i n g  t h e  t r a c e  e l e m e n t s  a n d  m i n e r a l s p r e s e n t  

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

R E S U L T S  AND D I S C U S S I O N :  

The a u t h o r  s p e n t  p a r t  o f  O c t o b e r  3 1 ,  1 9 8 7  o n  t h e  p r o p e r t y  

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

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

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

A t o t a l  o f  13 s a m p l e s  o f  r o c k  f r o m  t h e  o l d  t r e n c h e s  a n d  o u t c r o p  

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

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

r o c k  a n a l y s e s  u s i n g  t h e i r  I C P  p r o c e d u r e s .  S p e c i m e n s  o f  1 0  o f  t h e s e  

r o c k  s a m p l e s  w e r e  a l s o  s e n t  t o  V a n c o u v e r  P e t r o g r a p h i c s  f o r  p o l i s h e d  

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

q u a l i f i e d  g e o l o g i s t .  I n  a d d i t i o n ,  a g r a b  s a m p l e  o f  f i n e  muck was 

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

t h e s e  dumps. 

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

Map 4. T a b l e  1 g i v e s  a b r i e f  d e s c r i p t i o n  o f  e a c h  s a m p l e  t a k e n .  

A c o p y  o f  a l l  a n a l y s e s  c e r t i f i c a t e s  a r e  i n c l u d e d  i n  A p p e n d i x  1. 

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

t h e  p r o c e d u r e s  l i s t e d  a t  t h e  t o p  o f  t h e  c e r t i f i c a t e s .  Two o f  t h e  

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

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

f o r  a d d i t i o n a l  t r a c e  e l e m e n t s  b y  I C P / M S .  The r e j e c t s  o f  t h e s e  t w o  

h i g h  g r a d e  s a m p l e s  w e r e  r e p u l v e r i s e d  a n d  s c r e e n e d  o n  1 0 0  mesh a n d  

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

was p r e s e n t .  . . . / 8  
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TABLE 1 

GOLD CLAIM G R O U P  

-_ GEOCHEMICAL SAMPLE D E S C R I P T I O N S  

SAMPLE NUMBER D E S C R I P T I O N *  - 
3 9 8 6  

3 9 8 7  

3 9 8 8  

3 9 8 9  

3 9 9 0  

3 9 9 1  

3 9 9 2  

3 9 9 3  

3 9 9 4  

3 9 9 5  

3 9 9 6  

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

A l t e r e d  a n d e s i t e  w i t h  p y r i t e  a n d  m i n o r  c h a l c o p y r i t e  
f r o m  n o r t h  end ,  w e s t  edge  o f  l a r g e  t r e n c h  w h i c h  i s  
j u s t  e a s t  o f  t h e  West  s h a f t .  

A l t e r e d  a n d e s i t e  f r o m  n e a r  a n a r r o w  q u a r t z  v e i n  f r o m  
n o r t h  end,  w e s t  edge  o f  l a r g e  t r e n c h  w h i c h  i s  j u s t  
e a s t  o f  t h e  West  s h a f t .  

V e i n  q u a r t z  w i t h  p y r i t e  a n d  c h a l c o p y r i t e  f r o m  muck 
p i l e  a t  n o r t h  end  o f  l a r g e  t r e n c h .  Grab  s a m p l e  o f  
s e v e r a l  h e a v i l y  o x i d i z e d  p i e c e s  w h i c h  a p p e a r  t o  b e  
v e r y  s i m i l a r  t o  t h e  v e i n  i n  p l a c e  i n  t h e  t r e n c h .  

A l t e r e d  a n d e s i t e  w i t h  p y r i t e  f r o m  o u t c r o p  i n  s m a l l  
t r e n c h  j u s t  w e s t  o f  t h e  E a s t  s h a f t .  

H i g h l y  a l t e r e d  a n d e s i t e  ( b l e a c h e d )  f r o m  s m a l l  t r e n c h  
j u s t  w e s t  o f  E a s t  s h a f t .  

Grab  s a m p l e  o f  f i n e  muck f r o m  s u r f a c e  o f  t h e  dump 
a t  t h e  E a s t  s h a f t .  

V e i n  q u a r t z  w i t h  c h a l c o p y r i t e  a n d  p y r i t e  f r o m  b o t t o m  
o f  muck p i l e  a t  E a s t  s h a f t .  Grab  s a m p l e  o f  s e v e r a l  
h e a v i l y  o x i d i z e d  p i e c e s .  One p i e c e  w i t h  a 3cm q u a r t z  
v e i n  w i t h  c h a l c o p y r i t e  was s e l e c t e d  f o r  p e t r o g r a p h i c  
e x a m i n a t i o n .  A n a l y s i s  s a m p l e  was a p i e c e  o f  t h i s  
s a m p l e  p l u s  s e v e r a l  o t h e r s .  

Grab  s a m p l e  o f  f i n e  muck f r o m  s u r f a c e  o f  t h e  dump 
a t  t h e  West  s h a f t .  

G r e e n  a n d e s i t e  w i t h  p y r i t e  f r o m  o u t c r o p  a few  m e t e r s  
n o r t h  o f  t h e  G o l d  c l a i m s  i n i t i a l  p o s t ,  j u s t  w e s t  
o f  t h e  West  s h a f t .  

B l e a c h e d  a n d  a l t e r e d  a n d e s i t e  w i t h  q u a r t z  v e i n s  a n d  
p y r i t e  f r o m  s m a l l  o u t c r o p  o n  n o r t h  edge  o f  c r e e k  
a b o u t  100M n o r t h w e s t  o f  West  s h a f t .  

. . . / 9  
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c o n t .  TABLE 1 

SAMPLE NUMBER D E S C R I P T I O N *  

3 9 9 7  Grab  s a m p l e  o f  q u a r t z  v e i n  ( ? >  w i t h  p y r j t e  f r o m  
o u t c r o p  o f  a l t e r e d  a n d e s i t e  a b o u t  2M u p s t r e a m  f r o m  
s a m p l e  3 9 9 6 .  

3 9 9 8  A l t e r e d ,  b l e a c h e d  a n d e s i t e  w i t h  p y r i t e  f r o m  o u t c r o p  
a b o u t  5M d o w n s t r e a m  f r o m  s a m p l e  3 9 9 6 .  

3 9 9 9  F e l d s p a r  p o r p h y r y  d y k e  ( ? )  r o c k  f r o m  s m a l l  o u t c r o p  
o n  n o r t h  b a n k  o f  c r e e k  a t  p o i n t  w h e r e  c r e e k  t u r n s  
t o  w e s t .  

4000  A l t e r e d  g r e e n  a n d e s i t e  w i t h  p y r i t e  f r o m  s m a l l  o u t c r o p  
a b o u t  5 M  d o w n s t r e a m  f r o m  s a m p l e  3 9 9 9 .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* N o t e :  A l l  s a m p l e s  e x c e p t  w h e r e  n o t e d  o t h e r w i s e ,  a r e  g r a b  s a m p l e s  

o f  s e v e r a l  f i s t  s i z e d  p i e c e s  t a k e n  f r o m  o u t c r o p .  One p i e c e  
was t h e n  s e l e c t e d  a n d  c u t  w i t h  a d i a m o n d  saw t o  p r o d u c e  a 
s p e c i m e n  f o r  p e t r o g r a p h i c  e x a m i n a t i o n  a n d  t h e  r e m a i n d e r  
was s e n t  t o  t h e  a n a l y s i s  l a b o r a t o r y .  

... / I O  
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The m a j o r i t y  o f  t h e  s a m p l e s  c o l l e c t e d  w e r e  f o u n d  t o  c o n t a i n  

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

g r a d e  s a m p l e s ,  3 9 8 9  a n d  3 9 9 3 ,  a s s a y e d  5 .0  a n d  35.7 o z / t o n  s i l v e r  

a n d  0.10 a n d  0 .67  o z / t o n  g o l d  r e s p e c t i v e l y .  A l t h o u g h  t h e s e  s a m p l e s  

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

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

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

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

w i t h  t h e  c h a l c o p y r i t e  m i n e r a l i z a t i o n  b u t  no  d i r e c t  r e l a t i o n s h i p  i s  

e v i d e n t  f r o m  t h e  l i m i t e d  d a t a  a v a i l a b l e .  The more  h i g h l y  m i n e r a l i z e d  

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

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

a r s e n i c  a n d  a n t i m o n y .  

The w h o l e  r o c k  a n a l y s e s  r e v e a l e d  some c o n s i d e r a b l e  v a r i a t i o n s  

i n  t h e  c h e m i s t r y  o f  t h e  s a m p l e s .  S i n c e  o n l y  1 3  s a m p l e s  w e r e  a n a l y s e d  

a n d  m o s t  c o n t a i n e d  s i g n i f i c a n t  m i n e r a l i z a t i o n  a n d  a l t e r a t i o n ,  i t  i s  

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

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

d a t a .  The t w o  m o s t  i n t e n s e l y  a l t e r e d  a n d  m i n e r a l i z e d  s a m p l e s ,  3 9 8 9  

a n d  3 9 9 3 ,  c o n t a i n e d  s u b s t a n t i a l l y  l e s s  a l u m i n u m ,  magnes ium,  c a l c i u m ,  

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

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

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

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

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

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

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

a n t i m o n y .  A s m a l l  amoun t  o f  s e l e n i u m  was a l s o  i n d i c a t e d  b y  t h e  

... / I 1  



P A G E  11 

I C P - h y d r i d e  a n a l y s i s  p r o c e d u r e .  The v a l i d i t y  o f  t h i s  d a t a  i s  

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

a b o u t  4 %  c o p p e r  a n d  s u c h  r i g h  b a s e  m e t a l  c o n t e n t  a p p a r e n t l y  c s u s e s  

some i n t e r f e r e n c e s  i n  t h e  p r o c e d u r e .  The ICP-mass s p e c t r o m e t e r  

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

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

The muck s a m p l e s ,  3 9 9 2  a n d  3 9 9 4 ,  t a k e n  f r o m  t h e  s h a f t  dumps, 

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

m e t a l s .  

The p e t r o g r a p h i c  e x a m i n a t i o n  r e p o r t  o n  1 0  o f  t h e  1 3  r o c k  

s a m p l e s  i s  i n c l u d e d  a s  A p p e n d i x  2 a t  t h e  b a c k  o f  t h i s  r e p o r t .  The 

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

t w o  m o s t  h i g h l y  a l t e r e d  s a m p l e s ,  3 9 8 9  a n d  3 9 9 3 ,  w h i c h  c o u l d  n o t  

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

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

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

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

r e f e r  t o  t h e  d e t a i l e d  r e p o r t  i n  t h e  A p p e n d i x  f o r  a c o m p l e t e  

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

CONCLUSION: 

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

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

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

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

... / I 2  
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t h e  o r i g i n  o r  e c o n o m i c  p o t e n t i a l  o f  t h e  m i n e r a l i z a t i o n  c a n  b e  d r a w n  

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

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

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

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

F u t u r e  w o r k  recommended w o u l d  i n c l u d e  c l e a n i n g  o u t  o f  t h e  o l d  t r e n c h e :  

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

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

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

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

v i c i n i t y  . 

. . . / I 3  
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DETAILED C O S T  S T A T E M E N T  

. 

L a b o u r  - 2.0 d a y s  t r a v e l  Sicamous-Ft.St.James-Sciamous. 
- 0.5 day  c o l l e c t  r o c k  s a m p l e s  o n  c l a i m s  - O c t o b e r  31/87. 
- 0.5 d a y  s a m p l e  c u t t i n g ,  l a b e l l i n g  a n d  p a c k a g i n g .  

- 1.5 d a y s  r e p o r t  w r i t i n g ,  t y p i n g ,  d r a f t i n g ,  c o p y i n g .  

- 4.5 d a y s  a t  $ISO.OO/ day  = t o t a l  l a b o u r .  ........$ 675.00 
- 

G e o c h e m i c a l  a n a l y s e s  - Acme L a b s  - 15 s a m p l e s  ............$ 503.50 
P e t r o g r a p h i c  e x a m i n a t i o n  - V a n c o u v e r  P e t r o g r a p h i c s  .......$ 737.50 
H e l i c o p t e r  c h a r t e r  - N o r t h e r n  M o u n t a i n  ...................$ 665.16 
T r u c k  t r a v e l  . S i c a m o u s - F t . S t . J a m e s  . 1800kmB $0.20 ...... $360.00 
F i e l d  a c c o m o d a t i o n  a n d  m e a l s  - 3 d a y s  2 $35 ..............$ 105.00 
F r e i g h t  o n  s a m p l e s  - G r e y h o u n d  E x p r e s s  ...................$ 21.15 
M i s c e l l a n e o u s  s u p p l i e s  - f l a g g i n g ,  s a m p l e  b a g s  ...........$ 10.00 
R e p o r t  c o s t s  . c o p i e s ,  maps, a i r - p h o t o s ,  b l u e p r i n t s  ...... $ 60.00 

TOTAL C O S T S  = $3137.31 

S t a t e m e n t  o f  E x p l o r a t i o n  a n d  D e v e l o p m e n t  - November 02= $1100.00 

S t a t e m e n t  o f  E x p l o r a t i o n  a n d  D e v e l o p m e n t  - November 20= $1700.00 

TOTAL S.E.D. = $2800.00  

B a l a n c e  t o  P A C . a c c o u n t  o f  E r i c  A. Shaede. 
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A U T H O R ' S  CERTIFICATE 

W 

I ,  E R I C  ALBERT SHAEDE, o f  411  Coach Road, R . R .  # I ,  

S i c a m o u s ,  B.C.,  VOE 2V0, do h e r e b y  c e r t i f y  t h a t :  

-I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B.C. a n d  I 
r e c e i v e d  t h e  d e g r e e s  o f  B.Sc., M.Sc., Ph.D. f r o m  
t h a t  U n i v e r s i t y  i n  1966 ,  1 9 6 8  a n d  1 9 7 1  r e s p e c t i v e l y .  

-I h a v e  b e e n  e m p l o y e d  i n  t h e  m i n i n g  i n d u s t r y  f r o m  
1 9 7 3  t o  1 9 8 4  a t  v a r i o u s  p o s i t i o n s  r a n g i n g  f r o m  
m e t a l l u r g i s t  t o  m i l l  s u p e r i n t e n d e n t  t o  m i n e  manager .  

-I h a v e  s u c c e s s f u l l y  c o m p l e t e d  t h e  P r o v i n c e  o f  B .C . ,  
M i n i s t r y  o f  E n e r g y ,  M i n e s  a n d  P e t r o l e u m  R e s o u r c e s ,  
M i n e r a l  E x p l o r a t i o n  C o u r s e  f o r  P r o s p e c t o r s  o n  
May 1 8 ,  1985.  

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

D a t e d  a t  S i c a m o u s ,  B.C., December 31,  1 9 8 7  

E r i c  A. Shaede,  Ph.D. 
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ACHE ANA;,YTICAL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER B . C .  V6A 1R6 PHONE ( 604) 253-31 58 FAX f 604) 253- 17 16  

GEOCHEMICAL eNALYSZS CERTIFICATE 
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U DATE RECEIVED: NOV 18 1987 

ICP - .SW 6RAll SMPLE IS 816ESTED YITH 3111 3-1-2 HIX-HN03-H20 AT 95 DEC. C FOR DE WR A N 0  IS DILUTED TO 10 111 YITH HATER. 

- SMPLE TYPE: Rock Chips 
THIS LEACH IS P ~ R T I ~ L  FOR HN FE CA P LA CR 16 BA T i  8 Y AND L I n m D  FOR NA K MD AL. AU DETECTION L I n u  BY ICP 1s 3 PPI. r Autt ANALYSIS BY FA*Y FROH 10 6 1  SAIIPLE. H6 RNALYSIS BY FLRlllESS Y. 

DATE REPORT MAILED8 && 3/B7 ASSAYER.. d .+. DEAN TOYE, CERTIFIED B. C. ASSAYER 

K 3997 
K 3998 
K 3999 
K 4000 

STD CIAU-R 

ERIC A. SHAEDE PROJECT-KLAWLI RIVER File # 87-5771 

A0 CU PB IN A6 NI CO 1 FE AS U AU 
PPA PPA PPI ppn ppn ppn PPH PPA x ppn PPI PPH 

I 8 2 103 .1 46 8 1576 4.44 2 5 ND 
2 4204 94 164 11.0 45 25 1498 7.49 13 5 ND 
1 5937 119 276 22.5 71 30 1700 9.29 10 5 ND 
15 41394 1821 1224 179.6 ' 27 15 697 13.15 43 S ID 

I 28 2 47 .1 70 10 1082 4.46 2 5 ND 

I 243 13 44 .7 35 12 1064 3.66 8 5 IID 
3 273 41 489 2.6 40 19 1723 6.33 18 5 ND 
22 37610 2981 3121 570.9 J 33 23 1424 13.20 16 5 19 

1 55 2 50 . I  34 I5 1132 3.96 9 5 ND 
1 141 10 87 4.6 45 11 970 3.96 2 5 ND 

1 64 7 61 1.3 14 12 1365 4.60 8 5 ND 
I 27 8 32 1.2 6 10 814 3.92 6 5 NO 
2 37 27 E4 4.1 17 15 1115 7.90 6 5 ND 
5 I4 2 46 .6 8 13 526 2.21 2 5 NO 
1 164 7 62 .I 64 21 970 5.90 5 5 ND 

19 60 39 130 7.1 71 29 1064 4.08 41 23 7 

3 7 

itl SR CD SB 81 v ca P La CR ffi BA TI 8 nL tin K Y nuat ~6 
ppn PPI Ppn PPA PPI PPH I I PPM e m  x PPI I ppn I x x PP~I PPB PPB 

1 85 I 2 2 42 3.81 .170 9 57 1.71 421 .01 2 1.44 -02 .31 1 5 5 
2 47 1 2 52 32 2.46 ,101 2 20 .75 23 .01 2 1.20 .01 .32 6 540 30 
I 48 I 2 113 48 2.28 .097 2 31 .92 26 .01 2 1.84 .01 .29 2 660 20 
1 8 18 2 325 23 .35 .041 2 9 .34 11 -01 7 .95 .01 . I6  I 2760 220 
1 73 1 2 2 70 3.00 ,168 I 75 1.76 67 .01 2 1.86 .03 .21 1 8 10 

I 63 1 2 2 lb 4.05 .I69 2 10 1.07 43 .01 2 -45 .02 .32 1 9 20 
1 58 3 2 2 24 2.52 ,134 3 18 .E3 56 -01 2 1.13 .01 .31 I 159 270 
2 8 32 2 4150 24 .32 .OR3 2 11 -29 42 .01 4 .78 .01 .25 1 34150 600 
I 86 1 2 2 21 4.44 -136 3 13 1.26 114 .01 4 -88 .01 .28 1 51 160 
1 69 I 2 2 89 1.74 .I63 2 76 2.47 44 .!4 4 2.48 .03 .29 I 38 20 

2 114 1 2 2 19 5.70 .IO? 2 6 I.?? 61 '01 3 '48 .01 2 3  I 51 5 
1 45 1 2 2 5 2.03 ,055 2 2 .69 24 .01 3 .3b .01 .22 1 22 5 
I 86 1 2 2 19 4.36 ,102 2 6 1.53 15 .01 4 .&8 .01 .?S 1 112 5 
2 101 1 3 2 35 2.98 ,083 11 8 .67 122 .01 5 .94 .05 .20 3 21 5 
1 241 1 2 2 91 8.04 ,102 10 136 2.27 60 .01 2 3.08 .01 .17 1 42 5 



ACME ANALYTICAL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE ( 604) 253-3 158 FAX ( 604 1 253- 17 16 

N 

A .io00 6RAN SAIPlE IS FUSE0 Y ITH .60 6RAn OF LIB02 AND I S  bISSOLVE0 IN 50 ILS 52 HN03. 

I 
7 DATE RECEIVED: NOU 18 1987 DATE REPORT MAILED: a 
w 
ci 
n 
a 

- SMPLE TYPE$ Rock Chips 

,&@- p7 ASSAYER.. &+. . . . .DEAN TOYE, CERTIFIED B. C. ASSAYER 

ERIC A. SHAEDE 

SAMPLE# SI02 AL20.3 FE203 MGO 
% % % % 

t:: 3986 5Cl.Cl7 18. 43 8. 10 3.69 

E 3988 52.72 1.3.68 15.93 2.15 
ti: 3987 57.39 12.80 12.85 1.91 

M 3989 60.86 6.18 18.95 .76 
P:: 39?0 54.62 17.14 7. 11 3.47 

K 3991 51.99 16.61 6.76 2.68 
K 3993 50.53 11.75 20.21 .82 
K 3995 51.67 17.98 7.79 5.01 
IC: 39?6 50.2CI 13.96 7.70 3.69 
K 3997 66.03 12.77 6.36 1.71 

PROJECT-KLAWLI RIVER F i l e  # 87-5771 

CAO 
% 

5.60 
3.42 
3.26 
.52 

4.53 

5. a4 
.49 

6 . 2 0  
7.87 
2 .  a5 

6.41 
4.25 

NA20 
% 

2.50 . 05 . 0 5  . 05 
3.65 

3-28 
. 05 

3.34 
1.17 

.49 

1.24 
4.94 

K20 
% 

4.14 
3.82  
4 . 10 
1.53 
3 . (:I(:) 
4.26 
-5.42 
2 .60  
3.76 
.2.. 85 

3.77 
2.63 

-. 

K 4000 45.72 15.16 9.71 4.88 11.22 1.64 1.85 
STD SO-4 67.93 10.13 3.36 .98 1.55 1.25 2.21 

TI02 
% 

.e2 
-55 
.58 
.25 
-75  

.74 

.51 

.78 

.63 

.30 

. 6 2  

.42 

.78 

.55 

P205 
% 

.47 

.27 

.29 

.19 

.47 

.47 

.31 

. 48  

.13 

.29 

.18 . .3(> 

.18 

.2a 

MNO CR203 BA LO1 
% 

.19 
* 17 . 20 . 06 
. 1 2  

.13 

.16 

.14 

.17 . 09 

.14 . 06 

.13 . 07 

% PPM % 

.01 1115 5.4 

.01 2311 5.7 

.01  2465 5.8 

.Ol 582 6.5’ 

.01  1367 4.6 

.01 1494 7.7 

. 0 1  512 8.3 

.(:I1 1-503 3.6 

.01  14.34 10. 1 

.oi izoe 4.9 

SUM 
% 

99. BO 
99.35 
99.21 
96.36 
99.713 

99.72 
96.65 
99.82 
99.78 
99.71 

99.49 
99.73 
99.46 
99.75 

M 
I 

v 
a 
\ 

I 
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b d  ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: DEC 4 1987 
852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 
PHONE (6Q4) 253-3158 FGSX (604) 253-1716 DATE REPORT MAILED: 

fiS5tQY CEHTIFICtQTE 

- SANPLE TYPE: Pu lp  AU - 10 61 REGULAR ASSAY, 

ASSAYER: .. DEAN TOYE, CERTIFIED B.C. RSSAYER 

ERIC A. SHAEDE PROJECT-KLAWLI RIVER File # a7-5771 R 

SAMF‘LE# A e  AU 
o r / t  o n i t  

. . . / A I  -4  
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: DEC 4 1987 
8551 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 
PHONE (604) 233-3158 FAX (604)253-1716 DATE REPORT MAILED: 

ASE3AV C E R T X F I G A T E  

- SAHPLE TYPE: REJECT 

ASSAYEH: . A&. DEAN TOYE, CERTIFIED B.C. ASSAYER 

ERIC A. SHAEDE PROJECT-KLAWLI R I V E R  F i l e  # 87-5771 f 

SAMPLE# SAMPLE AU-10(3 NATIVE AVG. 
w t .  gm o z / t  A u  mg o z / t  

NC = New c u t  f r o m  r e j e c t  o f  s a m p l e s .  The new c u t  was p u l v e r i s e d  
a n d  s c r e e n e d  o n  100  mesh t o  t e s t  f o r  t h e  p r e s e n c e  o f  
n a t i v e  g o l d .  

. . . / A 1 - 5  
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- 

viwu~' ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: DEC 4 i9e7 az4$$? 852 En HASTINQS ST. VANCOUVER BmCn V h A  1R& 
PHONE(604)253-3158 FAX(6041253-1716 DATE REPCIRT MAILED: 

GEOCHEMIC#%L I C F  dhNFSlLY515 

,500 6RAN SAHPLE IS DIGESTED WITH 3NL 3-1-2 HCL-HN03-HZO AT 95 DE6.C FOR ONE HOUR AND IS DILUTED TO 10 NL WITH WATER. 
ANALYSIS BY HYDRIDE ICP. - SAllPLE TYPE: Pulp 

ASSAYER: ... &DEAN T Q Y E ,  CERTIFIED B. C. ASSAYER 

ERIC A. SHAEDE PROJECT-ELAWLI R I V E R  File # 57-5771 Fi 

SA PIP L E# A S  Sb Bi Ge Se Te 
FF'M F'F'M PPM PPI1 PPPI PPM 

E::: 3999 59.1 49.5 412.4 . 5  2 .  i2 .9 
i.t 5993 20.9 46.5 4549.3 .5 7.1 .5 

N o t e :  These s a m p l e s  c o n t a i n  a p p r o x i m a t e l y  4 %  c o p p e r  a n d  t h i s  
may h a v e  c a u s e d  i n t e r f e r e n c e  i n  t h i s  p r o c e d u r e .  

. . /A1-6 
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A L M t  ANALYilCAL LABORATORIES 852 E. HASTINGS S i .  VANCOUVER B. C. VbA it36 PHONE 255-3158 DATA LINE 251-1011 

W H O L E  ROC).:: I CP-PIS A N A L Y S  I S  

,100 6RM SMPLE FUSED WITH .6 6H 11802 AND IS DISSOLVED AND DILUTED TO 50 I L  YlTH 52 HNO3. 
ANALYSIS BY ICP H l S  SPECTROlETER - SMPLE TYPE: Pulp 

A/@ 7 ASSAYER.. .DEAN TOYE, CERTIFIED B.C. ASSAYER DATE RECEIVED: DEC 4 1987 DATE REPORT MAILED: 

ERIC A. SHAEDE PROJECT-KLAWLI RIVER F i l e  # 97-5771 R 

SMPLEI Be Rb Y 2r Nb Sn Cs La Ce Pr Nd Sr Eu 6d Tb Oy Ho Er Tr Vb Lu Hf l a  Y Th U 
PPH ppn ppn ppn ppn ppn ppn ppn ppn ppn ppn PPn ppn PPH ppn ppn ppn ppn PPII ppn PPH ppn ppn wn PPH PPH 

K3P89 1 0 5 5 1 8 2 9  3 3 2 8 2 1  1 1 0 1 6  I 2  1 1  1 I 1  2 1 1  1 1 2  4 I 
K3993 10 104 38 49 6 1 3 10 29 2 16 47 1 3 1 5 I 3 1 3 1 2 1 7 3 2 

I 
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A P P E N D I X  2 PAGE A 2 - 1  

JAMES V I N N E L L .  X a n - L . . r  

JOHN G .  P A Y N E .  Ph. :I. G e o ! o ~ ! s :  

Report for: Eric A. Shaede, 
Klawli Gold, 

SICAHOUS, B.C., V0E 2 V 0  
RR# 1, 

P . O .  BOX 39 
0087 NASH S T R E E T  
FORT L A N G L E Y .  B.C. 
V O X  110 

PHONE ( 6 0 4 )  888-1323 

Invoice 6946 
November 1987 

Samples: Gold Claim Group Record #5975-78 
Takla Group 

3986, 3987, 3988, 3989, 3990, 3991, 3993, 3995, 3996, 3998 

Summa r y : 

Many of the samples are of porphyritic andesite, with 
phenocrysts of plagioclase and hornblende in a groundmass 
dominated by plagioclase. Alteration is very variable, and 
commonly is strong, with plagioclase phenocrysts commonly 
replaced by sericite-(calcite) and hornblende replaced either by 
quartz-sericite-carbonate-sericite or chlorite-calcite, Some 
samples contain amygdules dominated by chlorite-calcite- 
epidote-quartz, with lesser tremolite and pyrite. 

Two samples are probably of siliceous argillite which also 
was strongly altered to sericite-carbonate-pyrite. Alternately, 
these may be extremely strongly altered andesites in which 
original texture was destroyed. 

Veins are of several types, dominated by carbonate-quartz- 
pyrite, with lesser ones of chlorite-calcite-epidote-quartz- 
pyrite, and a few of calcite-quartz-chalcopyrite-bornite, 

Much of the carbonate is calcite. In a few samples, 
carbonate has high relief, and appears to be ankerite. 

Samples are grouped as follow 

1. Porphyritic Andesite 

3986 Flow breccia, slight differences in texture between 
fragments and igneous groundmass; veins of 
calcite-quartz. 

3990 amygdaloidal; alteration to sericite-chlorite- 
calcite; amygdules of chlorite-calcite- 
(tremolite); veins of calcite 

3991 alteration to sericite-carbonate, calcite-sericite- 
quartz amygdules; veins of calcite-(quartz) and 
seams of sericite- Ti-oxide 

(continued) 

. 
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P A G E  A2-2  

2 .  

w' 
3993 

3995 

3996 

3998 

alteration to sericite-quartz-(chlorite-pyrite), 
little original texture preserved; large vein of 
quartz-chalcopyrite-pyrite-magnetite-sphalerite- (galena) ; 
chalcopyrite altered in patches to hematite. 

relatively fresh; plagioclase slightly altered to 
sericite-epidote; hornblende phenocrysts fresh or 
replaced by chlorite-calcite-epidote or 
quartz-calcite-(epidote-chlorite-actinolite); 
amygdules of chlorite-calcite-epidote-pyrite; ; 
veins of calcite-epidote-chlorite-pyrite- 
K-feldspar-quartz, and of albite 

plagioclase phenocrysts altered to sericite; 
hornblende to quartz-(sericite-calcite); abundant 
calcite in groundmass; veins of calcite-quartz- 
chalcopyrite-bornite 

plagioclase phenocrysts altered to 
sericite-calcite; hornblende phenocrysts altered to 
quartz-sericite-ankerite; carbonate abundant in 
groundmass; early vein of calcite-pyrite-quartz cut 
by later veins of calcite-quartz-(barite-sericite) 

2 .  Siliceous Argillite(?) 

3987 well banded, layers rich in sericite, quartz, OK 
chlorite; lenses rich in magnetite, pyrite, or 
chalcopyrite with minor sphalerite and galena; 
veins of calcite-quartz 

3988 patchy rock dominated by sericite, quartz, and 
lesser chlorite and pyrite, and much less ankerite 
and magnetite; veins of quartz-calcite-chalcopyrite 

3. Strongly Altered Rock (origin uncertain) 

3988 see above 

3989 quartz-sericite-pyrite-chalcopyrite alteration, 
minor sphalerite and galena 

V John G. Payne Y 

/A2-3 



P A G E  A2-3  

3986 Porphyritic Andesite Flow Breccia (Sericite-Carbonate 
Alteration) 

w The rock contains fragments up to a few cm across of 
porphyritic andesite in a groundmass of similar composition. 
Both contain phenocrysts of plagioclase in an extremely fine 
grained groundmass dominated by sericite and carbonate. 
Fragments and groundmass are distinguished by slight variations 
in groundmass texture and composition. The rock is cut by veins 
up to 1 mm wide of calcite with much less quartz and plagioclase. 

phenocrysts 
plagioclase 
hornblende 

groundmass 
plagioclase 
chlorite 
Ti - ox i de 
magnetite 

calcite- (quartz) 
veins 

20-25% 
1 

60-65 (sericite-calcite alteration) 
7- 8 
0.8 
0.2 

3- 4 

Plagioclase forms subhedral to euhedral prismatic 
phenocrysts from 0.7-1.5 mm in average length. These are altered 
moderately to completely to extremely fine grained sericite with 
lesser patches of calcite. 

Hornblende phenocrysts are up to 1 mm in size and range from 
equant to prismatic. Alteration is complete to extremely fine 
grained chlorite intergrown coarsely with patches of very fine to 
extremely fine grained calcite. 

w 

The groundmass is dominated by very fine to extremely fine 
grained plagioclase, altered strongly to completely to extremely 
fine grained sericite and moderately less abundant patches of 
extremely fine grained calcite. Chlorite forms scattered, 
disseminated, extremely fine grains and patches, with the latter 
commonly concentrated with magnetite or along borders of 
plagioclase phenocrysts. The groundmass in some of the fragments 
is somewhat finer grained than that in the enclosing rock, and is 
slightly to moderately more altered to sericite-calcite. 

Magnetite forms equant clusters from 0.1-0.4 mm in size of 
extremely fine to very fine grained aggregates. It is altered 
strongly to hematite. 

Ti-oxide forms irregular patches up to 0.02 mm in size of 
extremely fine grained aggregates. 

The rock contains veins up to 1 mm in width of very fine 
grained calcite with minor patches of very fine grained quartz. 
Some veins have cores of extremely fine grained calcite 
surrounded by very fine grained calcite. Minor to locally 
moderately abundant quartz  and plagioclase commonly are 
concentrated as very fine to fine grains along the borders of the 
veins. Pyrite forms two cubic grains up to 0.02 mm across t " enclosed in calcite. 

. . /A2-4  
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3987 Siliceous Argillite cut by Veins of Calcite-Quartz- 
(Hagnetite-Chalcopyrite) 

w The rock is a moderately well banded argillite with some 
layers dominated by sericite and others dominated by cherty 
quartz. Lenses parallel to foliation and up to 1.5 mm wide 
contain concentrations of one or more of magnetite, chalcopyrite, 
and pyrite. 

sericite 35-40 
quartz 30-35 
chlorite 7- 8 
ankerite 2- 3 
magnetite 1 

pyr i te 1 
chalcopyrite minor 
lenses and veins 
calcite 4- 5 
quartz 3- 4 
chalcopyrite 1 sphalerite 0.2 
magnetite 1 galena minor 
pyrite 1- 2 

Ti-oxide 0.3 

The rock is irregularly banded, with variations between 

Sericite commonly forms extremely fine grained patches, 

Quartz is concentrated in layers up to a few mm wide. Some 

bands in abundance of quartz, sericite, and chlorite. 

either alone or intergrown with chlorite and or ankerite. Less 
commonly it is intergrown with very fine grained quartz. 

of these are dominated by interlocking grains of cherty quartz 
averaging 0,005-0.01 m in size. These contain wispy seams of 
sericite and disseminated, in part euhedral grains of ankerite 
(averaging 0.03-0.05 mm in size), Quartz also forms very fine 
grained patches scattered through the cherty quartz; these may 
have formed by recrystallization, and some may be related to the 
late veins. 

Chlorite with disseminated Ti-oxide spots is strongly 
concentrated in certain layers, where it is intergrown intimately 
with minor to abundant sericite. 

Ankerite forms irregular, very fine to extremely fine 
grained patches up to 0.5 mm in size, and much smaller ones 
scattered in sericite-rich patches. 

Magnetite forms lenses and patches up to 1 mm in size of 
subhedral, very fine grains and scattered grains and aggregates 
from 0.03-0.1 mm in size, It is altered strongly to completely 
to hematite pseudomorphic hematite. 

averaging 0.1-0.5 mm in grain size, with a few grains up to 1.5 
mm across. A few grains have euhedral cubic outlines, but most 
are  a n h e d r a l .  Some coarse  g r a i n e d  pyrite contains fractures up 
to 0.01 mm wide filled with chalcopyrite. Some pyrite grains 
contain moderately abundant silicate inclusions. 

mm in size. 

Pyrite forms disseminated grains and clusters of grains 

Chalcopyrite forms disseminated irregular patches up to 0.2 

. . . /A2-5  
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3987 (page 2 )  

veins and lenses up to 1.5 mm in width are dominated by 

Some veins up to 1 mm in width are dominated by very fine 
grained calcite with minor to locally moderately abundant quartz. 

One lens up to 1.5 mm wide contains quartz, magnetite, and 
chalcopyrite with lesser pyrite and sphalerite. Other lenses 
rich in sulfides and/or magnetite are parallel to the banding; 
these are up to 1 cm long and 2 mm wide. Quartz is very fine to 
fine grained. Magnetite forms aggregates up to 1.5 mm across of 
grains averaging 0.05-0.1 mm in size. It is altered completely 
to pseudomorphs of hematite. Chalcopyrite forms patches up to 
1.7 mm long, and is in part interstitial to magnetite. Locally, 
chalcopyrite is altered along borders of grains to thin rims of 
hematite. Pyrite forms anhedral to subhedral grains up to 0.12 
nun in size in chalcopyrite. Sphalerite and galena occur in 
chalcopyrite-rich patches associated with lesser pyrite. 
Sphalerite forms colorless grains up to 0.2 m across in 
chalcopyrite. Galena forms anhedral patches up to 0.1 mm in size 
associated with chalcopyrite and sphalerite. 

w calcite, quartz 01: magnetite-chalcopyrite. 

. . . / A 2 - 6  
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3988 Altered Cherty Arg i l l i t e  

The rock has a variable texture, dominated by patches of 
extremely fine grained quartz, sericite, or chlorite, with 
moderately abundant disseminated patches of pyrite. 

w 

quartz 30-35 
sericite 40-45 
chlorite 10-12 
pyrite 7- 8 
ankerite 3- 4 
magnetite 2- 3 
chalcopyrite 0.3 
veins 
quartz-calcite-chalcopyrite 1 

The rock consists of patchy intergrowths of extremely fine 
grained sericite and quartz with locally abundant chlorite and 
ankerite. Quartz forms extremely fine to very fine grained, 
slightly to moderately interlocking aggregates. Some extremely 
fine grained cherty patches contain moderately abundant, 
disseminated, anhedral to euhedral grains and clusters of grains 
of ankerite averaging 0.03-0.05 mm in size. A few lenses up to 3 
mm long are dominated by quartz from 0.03-0.15 mm in grain size. 

A few patches up to 1.5 mm in size consist of extremely fine 
grained sericite with minor intergrown chlorite of similar 
texture. These have angular outlines suggesting that they may be 
altered plagioclase phenocrysts. Elsewhere, sericite forms 
irregular patches of similar texture, intergrown with minor to 
moderately abundant quartz and/or chlorite. 

it forms extremely fine grained, light olive green aggregates 
intimately intergrown with sericite along borders of patches, and 
containing abundant disseminated Ti-oxide spots. 

Ankerite occurs in irregular patches of extremely fine grain 
size in both cherty quartz and sericite-quartz aggregates. 

Magnetite forms patches up to 1.8 mm in size. These consist 
of very fine grained, slightly to moderately corroded aggregates 
altered to pseudomorphic hematite. A few magnetite grains 
contain several inclusions up to 0.015 mm in size of pyrrhotite. 
Chalcopyrite forms interstitial grains and a few inclusions in 
magnetite. 

Pyrite forms disseminated patches of anhedral grains from 
0.1-1.5 mm in average size. These commonly contain abundant 
silicate inclusions. A few have partial overgrowths of 
subparallel aggregates of quartz up to 0.1 mm in length. 
Chalcopyrite forms a few grains up to 0.07 mm in size along 
borders of pyrite grains, and a few inclusions in pyrite up to 
0.03 mm in size. 

One large vein up to 2 mm wide contains very fine to fine 
grained quartz and patches of magnetite-chalcopyrite. 
Chalcopyrite is concentrated along contacts of quartz and 
magnetite and forms minor disseminated grains in magnetite. 
Pyrite forms a few anhedral to subhedral grains up to 0.4 mm in 
size. Veinlets up to 0.2 mm wide contain quartz and calcite, 
with abundant patches of chalcopyrite. 

w 
Chlorite is concentrated in patches up to a few mm across; 

i4w 
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3989 Quartz-Sericite Altered Rock with Replacement Patches and 

Veins of Quartz-Pyrite-Chalcopyrite-(Sphalerite-Galena) 

The rock is strongly altered, with no original texture 
preserved. Quartz, sericite and lesser chlorite form variable, 
extremely fine grained patches. Pyrite forms very fine to fine 
grained patches, commonly with interstitial quartz. Late 
replacement patches and veins are dominated by quartz with 
moderately abundant patches of chalcopyrite and pyrite, and 
lesser sphalerite and galena. 

w 

quartz 
sericite 
chlorite 
pyrite 
chalcopyrite 
magnetite/hematite 
sphalerite 
galena 
apatite 
Ti- ox i de 

65-70% 
8-10 
3-  4 
10-12 

4- 5 
2- 3 
0.8 
0.2 

minor 
trace 

Quartz occurs as extremely fine grained aggregates, in part 
intergrown with minor to moderately abundant sericite. It also 
occurs as fine to medium grained replacement veins and patches; 
coarser grains in these commonly show moderately strained 
extinction, and locally were recrystallized along grain borders 
and narrow shear zones to extremely fine grained aggregates. In 
quartz-pyrite aggregates, very fine grained quartz commonly is 
recrystallized into subparallel aggregates perpendicular to 
crystal faces on pyrite grains. Quartz in these zones grades 
texturally into extremely fine grained aggregates dominated by 
quartz. A few patches of very fine grained quartz up to 2 nun 
long contain abundant tiny inclusions of Ti-oxide , apatite, and 
lesser chlorite. 

0.5 mm in size, and is more common as very fine grained to 
extremely fine grained aggregates intergrown with lesser quartz 
and chlorite. 

Chlorite is concentrated in patches up to several mm in size 
as extremely fine grained aggregates intergrown with minor to 
moderately abundant quartz and/or sericite. 

Pyrite forms anhedral to locally subhedral grains fromm 
0.1-1 mm in average size. Inclusions of silicates are common. 
Several grains are moderately fractured, with fractures up to 
0.02 mm in width filled by chalcopyrite and lesser galena. A few 
pyrite grains also contain inclusions up to 0.03 n y  in size of 
chalcopyrite and/or galena. 

places these surround corroded pyrite grains. Intergrown with 
chalcopyrite are minor patches of sphalerite and of galena. 
Chalcopyrite is altered a long  borders of some patches to bright 
red hematite in zones up to 0.15 mm wide. 

0.05-0.3 mm in average size. A few of the larger sphalerite 
grains contain minor exsolution ( ? )  inclusions of chalcopyrite. 

Sericite forms a few extremely fine grained patches up to 

Chalcopyrite forms anhedral patches up to 2 mm in size. In 

I Sphalerite occurs in chalcopyrite as anhedral grains from 
% a d  

(continued) 
. . . /A2-8 



PAGE A2-8 

3989 (page 2 )  

Galena forms patches up to 0.2 mm in size intergrown with 
chalcopyrite. In these patches, chalcopyrite commonly is altered 
to hematite, and galena is rimmed by an extremely fine grained 
alteration zone of covellite-cerusite(?)-hematite(?). 

in size. They are altered strongly to hematite. 

size. 

fine grained chlorite. 

w 

Magnetite forms scattered anhedral grains from 0.03-0.08 mm 

Apatite forms anhedral grains from 0.02-0.05 mm in average 

The rock is cut by a vein up to 0.1 mm in width of extremely 
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3990 Porphyritic Amygdaloidal Andesite 

The rock contains phenocrysts of plagioclase and of 
vw hornblende in a groundmass dominated by lathy to anhedral 

plagioclase with moderately abundant Ti-oxide and disseminated 
pyrite. Amygdules up to a few mm across are dominated by 
calcite, quartz and chlorite, with lesser tremolite and pyrite. 
The rock is cut by veinlets of calcite. 

phenocrysts 
plagioclase 
hornblende 

groundmass 
plagioclase 
chlorite 
calcite 
Ti-oxide 
pyrite 
amygdules 
veins 
calcite 

15-17% 
1- 2 

60-65 
2- 3 
1- 2 
1- 2 
1- 2 
4- 5 

1- 2 

Plagioclase forms euhedral to subhedral phenocrysts 
averaging 0.7-2.5 mm in length. Alteration is to patches of 
extremely fine to very fine grained sericite, patches and 
fracture-filling zones of chlorite, and minor patches of calcite. 
Alteration intensity ranges from slight to moderate in most 
grains to strong in a few. Some strongly altered grains contain 
radiating patches of ragged sericite/muscovite flakes up to 0.5 
mm in length. 

Alteration is complete to very fine grained patchy aggregates of 
chlorite and calcite. Alteration assemblages are somewhat 
gradational into those of the amygdules. 

The groundmass is dominated by unoriented laths of 
plagioclase from 0.05-0.1 mm in average length. These are 
contained in anhedral, extremely fine grained plagioclase with 
minor chlorite and moderately abundant disseminated Ti-oxide 
spots. Chlorite also forms irregular patches from 0.05-0.1 mm in 
average size. Calcite forms irregular replacement patches of 
extremely fine grains. 

from 0.1-0.7 mm in size. some patches from 1 to 2 mm in size 
contain several skeletal pyrite grains intimately intergrown with 
the groundmass. Many larger grains contain abundant silicate 
inclusions. 
and/or calcite. 

Subrounded amygdules up to a few mm across contain variable 
aggregates of very fine to fine grained quartz, patches of 
chlorite and of calcite, and a few disseminated prismatic grains 
up to 0 . 2  mm in length of tremolite. One amygdule 0.8 mm across 
consists of a rim of fine grained calcite with minor chlorite 
surrounding a core of about the same thickness of extremely to 

The rock is cut by a few veins up to 0.5 mm wide of very 
fine grained calcite. 

Hornblende forms subhedral phenocrysts up to 1 mm across. 

Pyrite forms anhedral, commonly skeletal replacement grains 

Pyrite patches commonly are surrounded by chlorite 

IW very fine grained epidote and much less quartz. 
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3991 Porphyritic Andesite (Sericite-Carbonate Alteration) 

The rock contains phenocrysts of plagioclase and lesser ones 
of hornblende in an extremely fine grained groundmass dominated 
by plagioclase. Both phenocrysts and groundmass are altered 
strongly to completely to sericite and carbonate, Pyrite forms 
disseminated clusters, 

" 

phenocrysts 
plagioclase 17-2080 
hornblende 2- 3 

plagioclase 65-70 (sericite-carbonate alteration) 
Ti-oxide 0.5 

g r oun dma ss 

pyrite 2- 3 
am yg dul e s 4- 5 
calcite-sericite-quartz 

quartz-diorite (altered) 2- 3% (higher in offcut block) 

calcite- (quartz) 2- 3 
sericite- Ti-oxide 0.2 

fragment 

veins 

Plagioclase forms subhedral to euhedral phenocrysts and 
clusters of a few phenocrysts, with grains averaging 1-1.5 mm in 
size. These are altered moderately to completely to extremely 
fine grained sericite with lesser patches of extremely fine 
grained carbonate. In a few phenocrysts, sericite forms grains 
up to 0.05 mm in size. 

2 'mm in size. It is altered completely to very fine grained 
quartz with abundant patches of extremely fine grained 
sericite-carbonate, and moderately abundant irregular extremely 
fine grained patches up to 0.03 mm in size of Ti-oxide. 

The groundmass is dominated by lathy to irregular 
plagioclase grains up to 0.08 mm in length, with abundant patches 
of calcite and moderately abundant disseminated patches of 
Ti-oxide. Commonly plagioclase is altered completely to 
extremely fine grained aggregates of about equal amounts of 
sericite and carbonate. A few patches in the groundmass up to 1 
mm in size consists of very fine grained sericite with lesser 
carbonate. 

mm in grain size. Grains generally are irregular in outline and 
contain abundant, tiny groundmass inclusions. Locally along 
borders of pyrite grains are subparallel aggregates of quartz up 
to 0.1 mm in length; these grains are oriented perpendicular to 
crystal faces of pyrite, 

Hornblende forms a few subhedral prismatic phenocrysts up to 

Pyrite forms clusters of anhedral grains averaging 0.1-0.8 

Amygdules up to 5 mm across contain variable amounts of fine 
grained sericite intergrown with carbonate and much less quartz. 
A spherical amygdule 2 mm across is dominated by very fine 
grained calcite with scattered grains of quartz from 0.03-0.15 mm 
in size, and minor disseminated flakes of sericite. 

. 
W 
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In one corner of the rock is an irregular inclusion up to 3 
mm in size of altered quartz diorite dominated by fine grained 
quartz with moderately abundant patches of very fine to extremely 
fine grained sericite and calcite. 

Veins up to 0 . 9  mm in width are dominated by very fine to 
fine grained calcite with lesser patches of very fine grained 
quartz and a very f e w  fine grains of K-feldspar. Some veins are 
discontinuous fracture-fillings up to 0.2 mm in width. 

Some of these are associated with the main calcite-quartz vein. 

w 

A few wispy seams are dominated by Ti-oxide and sericite. 

. . / A 2 - 1 2  
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3993 Altered Andesite cut by Vein of Quartz-Chalcopyrite- 
Hematite 

The rock is strongly altered, with little original texture 
preserved. It is dominated by extremely fine grained sericite 
and quartz, with lesser chlorite and ankerite. The vein is up to 
15 mm wide and is dominated by quartz and chalcopyrite, with 
lesser pyrite, magnetite, and sphalerite. Some patches of 
chalcopyrite are altered to hematite. 

- rock (60% of hand sample) 

sericite 50-55% 
quartz 20-25 
chlorite 4- 5 
Ti-oxide 1 
ankerite 1 
pyr i te 3 
magnetite 0.5 
chalcopyrite 0.3 

vein (40% of hand sample) 

quartz 
chalcopyrite 
pyrite 
sphalerite 
magnetite 
galena 
hematite 
sericite 

50-55% 
20-25 

5- 7 
2- 3 
4- 5 
0.5 

8-10 
minor 

The rock is dominated by extremely fine grained sericite 
intergrown with extremely fine grained quartz, and with 
disseminated patches of chlorite, of ankerite, and of sulfides. 
Quartz is moderately concentrated in patches up to 1 mm in size, 
in part with minor disseminated chlorite. Chlorite patches 
average 0.05-0.1 mm in size, and commonly contain abundant 
Ti-oxide inclusions. Some patches also contain moderately 
abundant ankerite. Ankerite forms disseminated, equant grains 
averaging 0.03-0.07 mm in size. These commonly are rimmed by 
1 imoni te . 

One subhedral patch up to 1 mm in size consist of a very 
fine grained aggregate of sericite and much less chlorite; it may 
represent an altered plagioclase phenocryst. 

The rock contains patches from 0.3-1 mm in size which 
contain abundant opaque intergrown with quartz and ankerite. In 
some, magnetite (altered strongly to hematite) forms rims around 
t h e  patch  and disseminated grains intergrown with quartz and 
ankerite in the core of the patch. Some patches contain 
moderately abundant pyrite and/or chalcopyrite as disseminated, 
extremely fine grains. 

mm in size; these commonly contain abundant, tiny silicate 
inclusions. A few clusters up to 1.5 mm in size consist of 
intergrowths of pyrite with lesser chalcopyrite surrounded by 
quartz. Some pyrite grains contain abundant inclusions of 
magnetite/hematite, suggesting that pyrite formed in part by 
replacement of oxides. 

continuous zone up to 0.7 mm wide of hematite containing abundant 
inclusions of chalcopyrite, and minor ones of sphalerite and 
magnetite. Hematite was formed by replacement of magnetite, 
chalcopyrite and pyrite. Veins up to 0.9 mm wide extend from the 
border of the main vein into the host rock for a distance of 

strongly altered to hematite. 

Pyrite also forms a few disseminated cubic grains up to 0.1 

In the rock along the border of the vein is a mainly 

w' several mm. These are dominated by chalcopyrite, moderately to 

(continued) 
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The vein contains medium to coarse grained quartz intergrown 

fine to very fine grained aggregates', probably during brecciation 
which may have predated introduction of sulfides. Chalcopyrite 
forms patches up to a few mm in size, in part with inclusions of 
sphalerite. Sphalerite forms colorless grains up to 0.3 mm in 
size, containing moderately abundant exsolution blebs of 
chalcopyrite averaging 0.003-0.01 mm in size. Galena occurs 
locally in chalcopyrite as moderately abundant slightly elongate, 
anhedral grains from 0.05-0.15 mm in size. 

Magnetite forms patches up to 1.5 mm in size of very fine 
grained aggregates intergrown with chalcopyrite. It is altered 
moderately to strongly to hematite along grain borders. 

Pyrite forms clusters of subhedral grains from 0.2-1 mm in 
size. Some of these contain inclusions of sphalerite (with 
exsolution chalcopyrite) and of galena. A few corroded grains of 
pyrite up to 0.4 mm in size are enclosed in coarse patches of 
chalcopyrite. Hematite forms thin replacement rims on many 
grains of chalcopyrite. In some patches, pyrite grains are 
enclosed in hematite with a trace of covellite, probably formed 
by replacement of chalcopyrite. 

mm in grain size, mainly associated along borders of quartz 
grains. 

hid with sulfides. Locally quartz is recrystallized to extremely 

Sericite forms a few clusters of flakes averaging 0.03-0.07 

. . ./A2-14 
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3995 Porphyritic Andesite with minor veins of Epidote-Chlorite- 
Calcite- K-feldspar-Pyrite-Quartz-Actinolite; Albite 

The rock contains phenocrysts of plagioclase and a few w coarse phenocrysts of hornblende in an extremely fine grained 
groundmass dominated by plagioclase. A few amygdules are 
dominated by calcite and chlorite. It is cut by veinlets up to 
0.2 mm wide of one or more of chlorite, calcite, epidote, 
K-feldspar, quartz, and pyrite. One vein up to 0.2 mm wide is 
dominated by albite. 

phenocrysts groundmass 
plagioclase 15-17% plagioclase 65-70% 
hornblende 5- 7 epidote 7- 8 

magnetite minor 
amygd u 1 es 

veins 
chlorite-calcite-epidote-pyrite 0.5% 

calcite-epidote-chlorite-pyrite- K-feldspar-quartz 1- 2 %  
albite 0.3 

Plagioclase forms euhedral to subhedral prismatic 
phenocrysts from 0.5-1.5 mm in average length, with a few up to 3 
mm long. Composition is An Plagioclase is altered 
slightly to moderately 
disseminations of epidote. 

phenocrysts ranging widely in size from 0.5 to 7 mm in grain 
size. Most phenocrysts are fresh, and a few are altered 
completely to aggregates of very fine grained chlorite, calcite, 
and epidote. One hornblende(?) phenocryst 1.5 mm in size is 
altered completely to an aggregate of fine grained quartz and 
very fine grained calcite, with lesser epidote, chlorite, and 
actinolite. A few equant patches up to 0.5 mm in size, 
consisting of very fine grained aggregates of chlorite with 
lesser epidote may be secondary after hornblende phenocrysts. 

The groundmass contains scattered lathy plagioclase grains 
averagipg 0.05-0.1 mm in length in an extremely fine grained 
aggregate dominated by plagioclase and epidote. Epidote also 
forms scattered patches up to 0.05 mm in size. Apatite forms a 
few anhedral grains up to 0.15 mm in size. Pyrite forms several 
skeletal grains up to 1.5 mm in length, and a very few 
disseminated subhedral to euhedral grains up to 0.03 mm in size. 
Chalcopyrite forms a few patches up to 0.05 mm in size associated 
with epidote. Magnetite forms a few grains up to 0.25 mm in 
size. It is moderately corroded and replaced by hematite. 

aggregates of epidote, chlorite, calcite, and minor quartz 

composition, Most are dominated by chlorite, epidote, or 
calcite, with local concentrations of pyrite, K-feldspar, and of 
q u a r t z .  Pyrite forms scattered grains up to 1.2 mm in size. 
Pyrrhotite and chalcopyrite each form a few inclusions up to 0.05 
mm across in pyrite. Plagioclase phenocrysts bordering some 
veins are replaced by very fine grained aggregates, probably of 
albite. One lensy vein up to 0.3 mm wide is dominated by very 
fine to extremely fine grained, strongly interlocking albite. 
Similar albite occurs locally in an altered hornblende phenocryst 
associated with quartz 

to 30-35*dusty sericite flakes and 

Hornblende forms a few phenocrysts and clusters of a few 

" 

Amygdules up to 1 nun in size consist of very fine grained 

Veins are from 0.01-0.2 mm in width and vary moderately in 

h w  
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3996 Porphyritic Andesite (Carbonate-Sericite Alteration) 

The rock contains abundant phenocrysts of plagioclase and of 
hornblende(?) in a groundmass dominated by calcite and sericite. 
Plagioclase phenocrysts are altered strongly to sericite and 
those of hornblende are altered completely to quartz-(sericite- 
calcite). The rock is cut by veins of calcite-quartz. Because of 
the strong alteration and diffuse borders, percentage estimates 
of abundances of phases are not precise, 

phenocrysts 
plagioclase 20-25% 
hornblende 12-15 
Ti-oxide 1 

plagioclase 10-12 

quartz 5- 7 
pyrite 1 
Ti-oxide minor 

calcite-quartz-chalcopyrite-bornite 2- 3 

groundmass 

sericite 8-10 
calcite 30-35 

veins 

. 

Plagioclase forms subhedral to euhedral phenocrysts up to 2 
mm in size. They are altered moderately to strongly to extremely 
fine grained sericite with much less abundant, extremely fine 
grained, disseminated patches of calcite. 

Hornblende forms anhedral to subhedral prismatic phenocrysts 
from 0.7-2.5 mm in size. It is altered completely to subparallel 
aggregates dominated by very fine grained quartz(?) intergrown 
with lesser sericite and patches of calcite. Quartz and sericite 
commonly are oriented parallel to original c-axes of hornblende. 
Ti-oxide forms minor disseminated patches up to 0.1 mm in size. 

Ti-oxide forms disseminated patches from 0.1-0.8 mm in size. 
It may be pseudomorphic after sphene. 

A few unaltered patches in the groundmass are dominated by 
extremely fine to very fine grained plagioclase. Most of the 
groundmass is altered moderately to completely to extremely fine 
to very fine grained calcite, extremely fine grained sericite, 
and very fine to fine grained quartz, Pyrite forms disseminated 
grains and clusters of grains up to 1.5 mm in size. Most larger 
grains are irregular to skeletal in outline. 

Veins up to 0.3 mm wide are dominated by very fine grained 
calcite with lesser patches of quartz. 
form intergrowths of grains from 0.05-0.3 mm in size. A few 
veinlets of bornite cut pyrite grains adjacent to the vein. 
Locally along the borders of one vein are lenses of strongly 
brecciated pyrite. 

Chalcopyrite and bornite 
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3998 Altered Porphyritic Andesite cut by 
veins of Calcite-Quartz-Pyrite and 
later veins of Calcite-Quartz-(Barite-Sericite) 

The rock contains phenocrysts of plagioclase and hornblende 
in a groundmass dominated by quartz, sericite, and calcite. It 
is cut by an early vein of calcite-pyrite-quartz, and by later 
veins of calcite-quartz-(sericite-barite-pyrite) . 

phenocrysts 
plagioclase 15-17% 
hornblende 2- 3 

calci te/anker ite 20-25 
quartz 12-15 
serici te 12-15 
Ti-oxide 2- 3 
pyrite 2- 3 

groundmass 

veins 
calcite-pyrite-quartz 12-15 
calcite-quartz-(barite-sericite-pyrite) 10-12 

Plagioclase forms euhedral to subhedral phenocrysts up to 
2.5 mm in length. Alteration is strong to extremely fine grained 
sericite and patches of calcite. 

Hornblende forms subhedral phenocrysts up to 2.5 mm in size. 
Alteration is complete to very fine grained quartz and scattered, 
ragged flakes of sericite in subparallel orientation parallel to 
the c-axis of original hornblende, with disseminated patches of 
ankerite up to 0.07 mm in size. Bordering a few phenocrysts of 
hornblende are concentrations of very fine grained ankerite. 

The groundmass is altered strongly to completely to very 
fine to extremely fine grained aggregates of quartz and carbonate 
with lesser sericite. Some carbonate has high relief, suggesting 
that it is ankerite; much of the carbonate is calcite. Pyrite 
forms disseminated anhedral to subhedral grains and clusters of 
grains up to 1.5 mm in size. Some larger grains are skeletal a n 3  
have very irregular outlines. Ti-oxide forms patches up to 0.6 
mm in size, in part associated with hornblende phenocrysts; it 
may be secondary after ilmenite or sphene. 

An early calcite-pyrite-quartz vein is cut by several veins 
of calcite-quartz-(barite-(sericite). In the early vein, calcite 
forms anhedral aggregates of grains averaging 0.05-0.1 mm in 
size. Quartz forms patches of grains from 0.05-0.3 mm in grain 
size. Pyrite forms anhedral grains up to 1.5 mm in size. Larger 
grains commonly are coarsely fractured, with fractures filled 
with quartz and calcite. A few fractures up to 0.01 mm wide in 
pyrite fragments are filled with chalcopyrite. Pyrrhotite and 
chalcopyrite form a very few inclusions up to 0.02 mm in size in 
pyrite. 

The late veins are dominated by very  fine grained calcite 
and lesser quartz, with patches of barite and of extremely fine 
grained sericite. Barite forms aggregates of prismatic grains up 
to 1 mm in length in one vein, and minor trains of anhedral 
grains up to 0.1 mm in size in another. 
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