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1 - r . The p u r p o s e  o f  t h e  work was t o  e v a l u a t e  t h e  p o t e n t i a l  o f  t h e  p r o p e r t y  f o r  - 
h o s t i n g  economic  po rphyky  Cu-Mo t y p e  m i n e r a l i z a t i o n .  Geology a n d  r o c k  and  

- 
- 

s o i l  g e o c h e m i s t r y  were done .  Rock s a m p l e s  were l a t e r  s t u d i e d  by D r .  J. F.  
e 

Harris a t  Vancouver  P e t s o g r a p h i t s .  

The main showing a r e a  i s  u n d e r l a i n  by q u a r t z  . +  s e r i c i t e  + c h l o r i t e  2 

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

which  i s  m i n e r a l i z e d  w i t h  p y r i t e  + t e t r a h e d r i t e  + c h a l c o p y r i t e  + mar- 

c a s i t e  + m o l y b d e n i t e .  

r a t i o n  a t  d e p t h .  

F u r t h e r  d r i l l i n g  i s  recommended when t h e  economics  o f  l a r g e  t o n n a g e ,  low g r a d e  

Cu-Mo d e p o s i t s  a g a i n  seem f a v o r a b l e .  



URPOSE 

The purpose o f  t h i s  work was t o  determine t h e  p o t e n t i a l  o f  t h e  Lou ise  

I Claim f o r  hos t i ng  economic Cu-Mo-Au-Ag porphyry-type m i n e r a l i z a t i o n .  
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LOCATION AND ACCESS 

The Louise Lake Cla im i s  s i t u a t e d  j u s t  west o f  t h e  west end o f  Lou ise  Lake. 

I t  i s  33 km west o f  t h e  Smithers A i r p o r t  (F igures  1 and 2) .  Logging roads 

approach the  p r o p e r t y  f rom McDonell Lake and K i tseguec la  Lake b u t  s top  5 

t o  10 km s h o r t  o f  t h e  p rope r t y .  Win te r  roads have been t r a v e l l e d  t o  t h e  

p r o p e r t y  f rom bo th  l a k e s  b u t  n o t  f o r  t en  years o r  more. We t r a v e l l e d  by 

h e l i c o p t e r  t o  t h e  p rope r t y .  

PHYSIOGRAPHY 

The LouiseLake Cla im l i e s  on Coal Creek which d r a i n s  i n t o  t h e  Zymoetz o r  

topper  River,  The p r o p e r t y  l i e s  a t  an e l e v a t i o n  o f  about 975m i n  e broad 

b u t  h i l l y  v a l l e y  w i t h i n  t h e  Hazel ton Mountains. The c l a i m  i s  covmed by 

grassy swamps and p ine ,  spruce,  and balsam f o r e s t  on h i l l s ;  
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Figure 2. Location map, Louise Lake claim, NTS 93 L / 13E 

Noranda Exploration Company, Limited(No Personal Liability) 



PROPERTY DESCRIPTION 

The  p r o p e r t y  c o n s i s t s  o f  o n e  metric  g r i d  c l a i m  named L o u i s e  L a k e ,  r e c o r d  

number  7 8 4 ,  c o n s i s t i n g , o f  2  u n i t s  W a n d  2  u n i t s  S  o f  t h e  LCP ( F i g u r e  3 ) .  

The  c l a i m  was l o c a t e d  by L. B. W a r r e n  o n  8 S e p t e m b e r  1 9 7 7  f o r  Granby  

M i n i n g  C o r p o r a t i o n  a s  a  r e l o c a t i o n . o f  t h e  a b a n d o n e d  L o u i s e  a n d  L o u i s e  2 

C l a i m s .  The  c l a i m  was t r a n s f e r r e d  t o  Noranda  o n  2 9  November 1 9 7 9 .  

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

s t a n d i n g  u n t i l  2 0  S e p t e m b e r  1 9 8 6 .  

PREVIOUS WORK 

T h e  L o u i s e  L a k e  s h o w i n g  was s t a k e d  e a r l y  i n  1 9 6 9  by  M a s t o d o n - H i g h l a n d  

B e l l  M i n e s  L t d .  They  d i d  l i n e c u t t i n g ,  I P  a n d  m a g n e t o m e t e r  s u r v e y s ,  a s m a l l  

L, s o i l  s u r v e y ,  a n d  7 2 0  l i n e a r  f ee t  o f  b u l l d o z e r  t r e n c h i n g  i n  s e v e n  t r e n c h e s .  

L a t e  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  by 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 . ,  who d i d  s d i l  g e o c h e m i c a l ,  g e o l o g i c a l ,  a n d  I P  s u r v e y s  f r o m  1 9 6 9  t o  

1 9 7 1 .  S i x t e e n  B Q - s i z e  DDH t o t a l l i n g  6632 f e e t  (2021m)  were d r i l l i n g  f r o m  

F e b r u a r y  t o  March 1 9 7 0 .  T h e  o p t i o n  was d r o p p e d  a n d  t h e  c l a i m s  l a p s e d .  

G r a n b y  r e s t a k e d  t h e  s h o w i n g  i n  1 9 7 5 .  I n  1 9 7 6 ,  t h e y  d i d  a  m a g n e t o m e t e r  a n d  

s o i l  g e o c h e m i c a l  s u r v e y  f o r  Cu o v e r  t h e  s h o w i n g  a r e a .  I n  1 9 7 7 ,  G r a n b y  r e -  

d u c e d  i t s  h o l d i n g s  t o  4 u n i t s .  
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Figure 3. Claim Sketch, Louise Lake Claim NTS 93 L / 13E 

Noranda Exploration Company,Limited(No Personal Liability) t 



I n  A p r i l  1 9 7 9 ,  B e t h l e h e m  C o p p e r  C o r p o r a t i o n  s t a k e d  t h e  Rob 1-4 C l a i m s  s u r -  

r o u n d i n g  G r a n b y l s  L o u i s e  Lake  C l a i m .  T h e y  d i d  s o i l  g e o c h e m i c a l  s u r v e y s  f o r  

Cu a n d  Mo, r e s a m p l e d  t h e  C a n a d i a n  S u p e r i o r  c o r e ,  a n d  d i d  some I P  s u r v e y s  

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

The  L o u i s e  L a k e  C l a i m  was  t r a n s f e r x e d  November 1 9 7 9  f r o m  G r a n b y  M i n i n g  Cor- 

p o r a t i o n  t o  Noranda  E x p l o r a t i o n  Co. ,  L t d .  

I n  O c t o b e r  1 9 8 0 ,  N o r a n d a  d i d  a  h e l i c o p t e r - b o r n e  m a g n e t i c  a n d  VLFEM s u r v e y  

t o t a l l i n g  1 0 0  l i n e - k i l o m e t e r s  i n  t h e  a r e a  o f  t h e  L o u i s e  L a k e  C l a i m .  T h r e e  

VLF-EM a n o m a l i e s  were d e t e c t e d .  M .  L e a h e y  a l s o  h a s  d o n e  a n  a i r p h o t o  o f  t h e  

a r e a .  



REGIONAL GEOLOGY 

L o u i s e  L a k e  l i e s  w i t h i n  t h e  I n t e r m o n t a n e  B e l t  o f  t h e  P a c i f i c  O r o g e n .  I t  l i e s  

w i t h i n  a  b r o a d  t e c t o n i c  u p l i f t  known a s  t h e  S k e e n a  A r c h  ( W h e e l e r  a n d  G a b r i e l s e ,  

1 9 7 2  1. 

A c c o r d i n g  t o  GSC Map 1424A ( 1 9 7 9 ) ,  s o u t h  o f  L o u i s e  L a k e  b e d r o c k  is  M i d d l e  a n d  

U p p e r  J u r a s s i c  S m i t h e r s  a n d  Ashman F o r m a t i o n  s h a l e s ,  g r e y w a c k e s ,  b r e c c i a s ,  

a n d  c o n g l o m e r a t e s .  N a r t h  o f  L o u i s e  L a k e  b e d r o c k  i s  Lower C r e t a c e o u s  S k e e n a  

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

a r e a  a t  L o u i s e  L a k e  a n d  Hankin  L a k e  i s  i n t r u d e d  by E a r l y  T e r t i a r y  q u a r t z  

m o n z o n i t e s ,  g r a n o d i o r i t e s ,  a n d  q u a r t z  d i o r i t e s .  

L I n  GSC Open F i l e  3 5 1  ( 1 9 7 6 ) ,  L o u i s e  a n d  Hankin  L a k e s  a r e  shown t o  b e  i n t r u d e d  

by L a t e  C r e t a c e o u s  a n d  E o c e n e  i n t r u s i v e s .  To t h e  n o r t h  l i e  Lower C r e t a c e o u s  

K i t s u n  C r e e k  s e d i m e n t s .  To t h e  s o u t h  l i e  Upper  J u r a s s i c  N e t a l z u l  v o l c a n i c s  

( b a s a l t s  a n d  a n d e s i t e s ) .  A number  o f  n o r m a l  f a u l t s  a r e  shown on t h i s  map. 

0 0 
P r e d o m i n a t e  s t r i k e s  a t  6 0  a n d  335 . An E-W s t r i k e  t h r u s t  f a u l t  i s  shown 

a b o u t  2  km s o u t h  o f  L o u i s  Lake .  



W O R K  UNDERTAKEN 

F o u r  p e r s o n s  s p e n t  o n e  d a y ,  30  J u l y  1 9 8 3 ,  w o r k i n g  o n  t h e  p r o p e r t y .  

T h e  o l d  g r i d  l o c a t i o n  50+00N, 44+00E was l o c a t e d  a n d  r e n u m b e r e d  1 0 , 0 0 O m N ,  

10,000mE. T h e  E-W b a s e l i n e  was r e c h a i n e d  i n  m e t e r s  a n d  g e o l o g i c a l l y  

mapped f o r  a b o u t  1000m. Two s i d e l i n e s  w e r e  r e c h a i n e d  a n d  g e o l o g i c a l l y  

mapped. The  ' a r e a  n e a r  t h e  b a s e l i n e  e a s t  of 10,000mE was a l s o  mapped. 

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

were d u g ,  d e s c r i b e d  a n d  s a m p l e d .  

Access t o  t h e  p r o p e r t y  was  by h e l i c o p t e r  f r o m  S m i t h e r s  A i r p o r t .  

P r o d u c t i o n  was a s  f o l l o w s :  

g e o l o g y  2.7+ l i n e - k m  

s o i l  s a m p l e s  7 ( 8  e l e m e n t s  a n a l y s e d )  

r o c k  s a m p l e s  17 ( 8  e l e m e n t s  a n a l y s e d )  

A s u i t e  o f  1 0  r o c k  s a m p l e s  was 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 e s  f o r  p o l i s h e d  

t h i n  s e c t i o n i n g  a n d  d e s c r i p t i o n .  The  r e p o r t  o f  D r .  J . F .  H a r r i s ,  d a t e d  

7 S e p t e m b e r  1 9 8 3 ,  i s  a t t a c h e d  ( A p p e n d i x  5 ) .  



RESULTS A N D  INTERPRETATION 

P r o p e r t y  G e o l o g y  

O u t c r o p  i n  t h e  s h o w i n g  a r e a  i s  p o o r .  I n  t h e  a r e a  t r a v e r s e d  i n  1 9 8 3 ,  o n l y  

o n e  o u t c r o p  was f o u n d  ( l i n e  1 0 , 0 0 0 E ) .  Even t h e  t r e n c h e s  e x p o s e  o n l y  a  

r u b b l y ,  r o c k  r i c h  C h o r i z o n  a t  a  d e p t h  o f  3  o r  4  m e t e r s .  

T h e  s h o w i n g  a r e a  i s  c o n s i d e r e d  t o  b e  a  s m a l l  ( 5 0 0  x  200111) h i l l  d e f i n e d  by 

t h e  3300 '  c o n t o u r  o n  F i g u r e  4 ,  j u s t  west o f  t h e  o u t l e t  o f  L o u i s e  Lake .  T h e  

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

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

s e e n  a t  a b o u t  10,00ON, 1 0 , 2 0 0 E .  Diamond d r i l l  h o l e s  i n  t h i s  h i l l  a r e  r e -  

p o r t e d  t o  c o n t a i n  common q u a r t z - p y r i t e  v e i n l e t s  w h i c h  c o n t a i n e d  m i n o r  
L 

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

D r .  J. D a v i d  L o w e l l  of A r i z o n a ,  USA, e x a m i n e d  t h e  p r o p e r t y  f o r  B e t h l e h e m  

C o p p e r  i n  1 9 7 9  a n d  s t a t e d  t h a t  " t h e  s u l f i d e  h a b i t ,  s i l i c a t e  a l t e r a t i o n  a n d  

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

/ 
o r  l a l c t e r a l l y  s u r r o u n d i n g  a  body  of c o p p e r  m i n e r a l i z a t i o n  ( M o r r i s ,  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  d r i l l e d  1 7  DDH t o t a l l i n g  2021111 o n  t h e  p r o p e r t y .  

M i n e r a l i z a t i o n  d e f i n e d  by t h i s  p r o g r a m  i s  s u b e c o n o m i c .  B e t h l e h e m  C o p p e r  re- 

s a m p l e d  t h e  c o r e  i n  1 9 7 9  a n d  a n a l y s e d  i t  f o r  g o l d  ( a v e r a g e  g r a d e  a b o u t  0.004 

o z .  A u / t o n ) ,  b u t  n o t  f o r  s i l v e r  ( M o r r i s ,  1 9 8 0 ) .  W i t h  s u f f i c i e n t  s i l v e r  con-  

t e n t  a n d  more d r i l l i n g ,  t h i s  m i g h t  s t i l l  b e  p r o v e n  t o  be e n  e c o n o m i c  d e p o s i t .  

L N o r a n d a t s  work i n  1 9 8 3  was  p r i m a r i l y  a  g e o c h e m i c a l  o r i e n t a t i o n  s t u d y .  



B e c a u s e  o f  t h e  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  o f  t h e  r o c k s  i n  t r e n c h e s  n e a r  

10 ,00ON,  10 ,00OE,  i t  i s  n o t  c e r t a i n  w h a t  t h e  h o s t  r o c k  i s .  I t  h a s  bean  d e s -  

c r i b e d  a s  p o r p h y r i t i c  f e l s i c  i n t r u s i v e 9  ( B a i r d ,  1 9 6 9 )  d a c i t e  a n d  d a c i t e  p o r -  

p h y r y  ( W i l k i n s o n  B J a m e s ,  1 9 7 6 1 ,  o r  F e l d s p a r  p o r p h y r y  ( M o r r i s  1 9 8 0 ) .  H a r r i s  

( 1 9 8 3 )  b e l i e v e s  t h e  r o c k s  ( h i s  s l i d e  n u m b e r s  NN4 t o  NN10) t o  b e  a l t e r e d ,  

r e c r y s t a l l i z e d  d a c i t e - a n d e s i t e  c r y s t a l  t u f f s .  The  commonest  m i n e r a l  assem-  

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

+ c l a y  + s u l f i d e s .  T h i s  a s s e m b l e d g e  i s  c h a r a c t e r i s t i c  o f  p h y l l i c  t o  - 
a r g i l l i c  a l t e r a t i o n  z o n e s .  A s  s u c h  e c o n o m i c  m i n e r a l i z a t i o n  m i g h t  b e  ex-  

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

( 1 9 7 0 ) .  

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

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

pv N 60° E s t r i k i n g  f a u l t .  



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

S e v e n t e e n  r o c k  s a m p l e s  w e r e  a n a l y s e d  f o r  e i g h t  e l e m e n t s  (Au, Ag, Cu ,  Pb ,  Zn,  

Mo, Mn, F e )  by t h e  ~ o r a n d a  l a b o r a t o r y  i n  V a n c o u v e r .  The  r e s u l t s  a r e  shown. 

on F i g u r e  4 a n d  i n  A p p e n d i x  4 .  

Gold  v a l u e s  o f  6 o f  t h e  s a m p l e s  were d e f i n i t e l y  a n o m a l o u s  0 , 1 0 0  p p b ) .  T h e  

h i g h e s t  v a l u e  was 4 7 0  p p b  o r  0 .014 o z .  Au/ ton .  

Only  t w o  s a m p l e s  h a d  s i l v e r  v a l u e s  g r e a t e r  t h a n  1.0 ppm ( b o t h  were 1 . 2  ppm). 

C o p p e r  v a l u e s  r a n g e d  up t o  3 5 8 0  ppm ( 0 . 3 5 8 % )  a n d  f i v e  s a m p l e s  were g r e a t e r  

t h a n  1 0 0 0  ppm ( 0 . 1 % ) .  

Lead  v a l u e s  were a l l  l o w  ( l e s s  t h a n  28 ppm). 

Z i n c  v a l u e s  were a l s o  l o w  w i t h  o r e  s a m p l e  c o n t a i n i n g  4 4 0  ppm. T h e  r e s t  were 

a l l  1 3 6  ppm o r  less .  

Molybdenum v a l u e s  r a n g e d  f r o m  4  ppm t o  1 2 0 0  ppm ( 0 . 1 2 % ) .  A l l  b u t  o n e  v a l u e  

were be low 1 3 0  ppm. 

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

more t h a n  1 0 0 0  ppm Mn a n d  n o  s a m p l e s  c o n t a i n i n g  more t h a n  3.9% F e .  

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

m i n e r a l s  were s e e n .  C o p p e r  may o c c u r  a s  c h a l c o p y r i t e  b l e b s  w i t h i n  p y r i t e  

g r a i n s .  



G o l d  v a l u e s  a r e  i n t e r e s t i n g  b u t  i t  would  b e  i m p o r t a n t  t o  d e t e r m i n e  t h e  Au 

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

T h e  s a m p l e s  w i t h  s i g n i f i c a n t  Au-Ag-Cu-Mo m i n e r a l i z a t i o n  a r e  a l l  f r o m  a n  a r e a  

b e t w e e n  9900N t o  1 0 , 1 0 0 N  a n d  1 0 , 1 0 0 E  t o  1 0 , 5 0 0 E .  T h e  s a m p l i n g  i s ,  h o w e v e r ,  

somewhat  b i a s e d  w i t h  11 o f  t h e  1 7  s a m p l e s  c o m i n g  f r o m  t h i s  a r e a .  A d d i t i o n a l  

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



P e t r o g r a p h y  
"r 

P o l i s h e d  t h i n  s e c t i o n s  w e r e  p r e p a r e d  f r o m  1 0  o f  t h e  17  r o c k  s a m p l e s .  T h e s e  

s e c t i o n s  were d e s c r i b e d  by D r .  J . F .  H a r r i s  o f  V a n c o u v e r  P e t r o g r a p h i e s  L t d .  

( s e e  Appendix  5 ) .  

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

f o l l o w s :  

M i n e r a l i z e d  F i e l d  Number F i e l d  D e s c r i p t i o n  S l i d e  No., D e s c r i p t i o n  

9460N, 975DE r u s t y ,  f e l s i c ,  p y r i t i c  
r o c k  

N N 1  s u b  v o l c a n i c  
d a c i t e - a n d e s i t e  

9440N, 10,OOOE r u s t y ,  q u a r t z  p o r p h y r y  NN2 c a r b o n i t i z e d  
d a c i t e  p o r p h y r y  

Y 3 1 6 7  f i n e  g r a i n ,  r u s t y ,  
f e l d s p a r  q u a r t z  r o c k  

NN3 q u a r t z o s e  
g r e y w a c k e  

--- 
L 

weak Y 3168  p y r i t i c  r h y o l i t e /  
i n t r u s i v e  

NN4 a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  

10112N,  1 0 , 0 0 4 E  r u s t y ,  a l t e r e d ,  
f e l s i c  i n t r u s i v e  

NN5 a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  

X19962 p y r i t i c ,  s i l i c e o u s ,  
v o l c a n i c  t u f f  

NN6 a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  

Yes 

weak 

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

N N 7  a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  

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

NN8 a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  

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

NN9 a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  

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

N N l O  a l t e r e d  
d a c i t e - a n d e s i t e  
c r y s t a l  t u f f s  



Most  o f  t h e  r o c k s  a r e  s e r i c i t e - q u a r t z  r i c h  r o c k s  a n d  h e n c e  were c a l l e d  f e l -  

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

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

t r u s i v e ~  which  h a v e  b e e n  s i l i c i f i e d ,  s e r i c i t i z e d ,  a n d  t o  a  l e s se r  e x t e n t  

a l t e r e d  t o  c l a y .  W i t h  t h e  e x c e p t i o n  of S a m p l e  Y3167 ( g r e y w a c k e ) ,  a l l  t h e  

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

s i v e s .  

M a j o r  m i n e r a l  p h a s e s  ( 2 1 0 4 6 )  i d e n t i f i e d  i n  

p l a g i o c l a s e  4 

l i m o n i t e / c l a y  1 

g l a s s  1 

c h l o r i t e  7 

q u a r t z  8 

c a r b o n a t e  1 

s e r i c i t e  8 

t h e s e  n i n e  i g n e o u s  r o c k s  were: 

s a m p l e s  

s a m p l e  

s a m p l e  

s a m p l e s  

s a m p l e s  

s a m p l e  

s a m p l e s  

.Minor  m i n e r a l  p h a s e s  (2 1% t o  ( 1 0 % )  i d e n t i f i e d  ( e x c l u d i n g  t h o s e  l i s t e d  

a b o v e  1 w e r e :  

r u t i l e - s p h e n e  1 s a m p l e  
l i m o n i t e  m i x t u r e  

l i m o n i t e  2 s a m p l e s  

d u m a r t i e r i t e - t o p a z  1 s a m p l e  

p y r i t e  5 s a m p l e s  

r u t i l e - s p h e n e  2 s a m p l e s  

c l a y s  2 s a m p l e s  

r u t i l e - s p h e n e - z i r c o n  1 sample  



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

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

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

p y r i t e ) ,  a n d  m o l y b d e n i t e .  S u l f i d e s  a r e  g e n e r a l l y  r a n d o m l y  d i s s e m i n a t e d ,  

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

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

s m a l l  c l u s t e r s  w i t h i n  l i m o n i t e  i n  10112N, 1 0 0 0 4 E ) .  

- 
A l t e r a t i o n  c o n s i s t s  p r i m a r i l y  o f  q u a r t z  + s e r i c i t e  2 k a o l i n i t e  2 

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

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

" s h o w i n g  a r e a t 1  a r e  h i g h l y  a l t e r e d  p y r i t e  + c h a l c o p y r i t e  + t e t r a h e d r i t e  

+ m o l y b d e n i t e  2 m a r c a s i t e  m i n e r a l i z e d  r o c k s  commonly a s s o c i a t e d  w i t h  

p o r p h y r y  Cu-Mo t y p e  d e p o s i t s .  



S o i l  P r o f i l e s  

Two s h a l l o w  ( 6 2  a n d  30 c m  d e e p )  s o i l  p i t s  w e r e  d u g  t o  s a m p l e  a n d  d e s c r i b e  

v a r i o u s  s o i l  l a y e r s .  T h e s e  a r e  l o c a t e d  o n  F i g u r e  4 .  T h e  r e s u l t s  o f  t h i s  

work a r e  g i v e n  i n  T a b l e s  1 a n d  2. 

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

p r o f i l e  2 w h i c h  i s  a n o m a l o u s  i n  molybdenum. Here molybdenum i n c r e a s e s  

w i t h  d e p t h  w i t h i n  t h e  B  o r  C h o r i z o n s  ( s a m p l e s  1 8 2 5 5  a n d  1 8 2 5 6 ,  1 8  a n d  38 

ppm Ho, r e s p e c t i v e l y  1. 

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

gram.  

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

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

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

g r u b  h o e s .  



TABLE 1 

Louise  Lake Claim 

SOIL PROFILE 1 

C o n c e n t r a t i o n s  i n  ppm 
Sample No. T h i c k n e s s  D e s c r i p t i o n  Auhk&Cu&&Fs,$ 

2  cm o r g a n i c  m a t e r i a l  

15747 1 0  cm i r r e g u l a r  l a y e r ,  .010 .2 4  2 14 2  60 0.7 
g r a y ,  c l a y e y  s o i l  

15748 25 cm r e d d i s h  brown c l a y -  .Dl0 ' . 6  26 4  66 2  220 3.9 
r i c h  s o i l  

15749 20 cm brownish c l a y  l a y e r  .010 .2 36 4  86 2  400 4.2 
w. rounded p e b b l e s  
and c o b b l e s ,  o r a n g i s h  
p e b b l e  l a y e r  a t  base  

5  c m +  l i g h t  g r a y i s h  brown .050 .2 20 4  28 6 110 1.9 
rock and c l a y e y  s o i l  
l a y e r  

bottom of  e x c a v a t i o n  a 62 cm d e p t h  

Sampled and d e s c r i b e d  by DEMJr., DH 

30 J u l y ,  1983  



TABLE 2 

Lou ise  Lake Claim 

SOIL PROFILE 2 

Concentrat ions i n  ppm 
Sample No. Thickness D e s c r i p t i o n  & & & - - - -  Pb Zn Mo Mn Fe,% 

18254 5 cm b lack  o rgan i c  - - 1.2 28 4 18 6 110 1.0 
r i c h  f i n e s  and 
sand 

18255 5 cm l i g h t  brown sands .010 0.6 10 4 8 18 40 1.0 
and f i n e s  

18256 20 cm redd i sh  brown .010 0.4 36 4 16 38 50 3.7 
sands and f i n e s  

bottom o f  excavat ion 8 30 cm depth 

Sampled and descr ibed by MH 

30 July, 1983 



CONCLUSIONS A N D  RECOMMENDATIONS 

From t h e  r o c k  g e o c h e m i c a l  work u n d e r t a k e n ,  r o c k s  i n  t h e  s h o w i n g  a r e a  were 

f o u n d  t o  b e  a n o m a l o u s  i n  Au-Ag-Cu-Mo. B o t h  Au a n d  Ag c o n t e n t s  a p p e a r  s u b -  

e c o n o m i c  b u t  a r e  p o o r l y  known. Work by B e t h l e h e m  C o p p e r  t o  d e t e r m i n e  t h e  

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

f o r  a b o u t  1 0  y e a r s .  A t  some p o i n t  i n  t i m e ,  p r o b a b l y  when t h e  e c o n o m i c s  o f  

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

t e s t  t h e  s h o w i n g  area f u r t h e r  by d r i l l i n g  a n d  d e t e r m i n e  Au a n d  Ag c o n c e n -  

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

P e t r o g r a p h i c  d e s c r i p t i o n s  o f  1 0  s a m p l e s  f r o m  t h e  p r o p e r t y  i n d i c a t e  e x t e n s i v e  

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

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

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

+ m o l y b d e n i t e  ' i n  o r d e r  o f  a b u n d a n c e .  

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

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

a b o v e  e c o n o m i c  Cu-Mo m i n e r a l i z a t i o n  i n  t h e  L o w e l l  a n d  G i l b e r t  m o d e l  of 

p o r p h y r y  d e p o s i t s .  



From d r i l l i n g  d o n e  t o  d a t e ,  i t  s e e m s  most l i k e l y  t h a t  i f  e c o n o m i c  Cu-Mo 
L+ 

p o r p h y r y  m i n e r a l i z a t i o n  e x i s t s  on t h e  p r o p e r t y  t h a t  i t  l i e s  w i t h i n  t h e  

a r e a  d r i l l e d  or b e l o w  i t  a t  d e p t h .  

F u r t h e r  d r i l l i n g  t o  t e s t  f o r  e c o n o m i c  Cu-Mo-Ag-Au m i n e r a l i z a t i o n  i s  r e c o -  

mmended when e c o n o m i c  c o n d i t i o n s  a r e  a g a i n  f a v o r a b l e .  
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Name - 

APPENDIX 1 

SUMMARY OF PERSONNEL 

P o s i t i o n  D a t e s  

D e l b e r t  Myers Distr ict  G e o l o g i s t  30  J u l y  1 9 8 3  
Box 3972  
S m i t h e r s ,  B.C. 

D a r y l  H i l l  
c / o  Box 2169 
S m i t h e r s ,  B.C. 

Doug S h e a r e r  
7624 - 1 5 2  A Ave. 
Edmonton,  A l b e r t a  

L 
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APPENDIX 2 

STATEMENT OF COST 



PROJECT - L o u i s e  L a k e  DQTE: S e p t e m b e r  26,  1383 
TYPE OF REPORT - Geochem & G e o l o g y  

a )  Wages : 

N o .  o f  Days - 4 mandays  
Rate p e r  Day - 395 .48  
Dates Frorn - J u l y  38, 1383 
T o t a l  Wages - 4 X 335 .48  

b)  Food a n d  Gccommodat ion : 

No. o f  D a y s  - 4 
Rate p e r  Day - $22.  8 8  
D a t e s  Frarfl - J u l y  38,  1383 
T o t a l  C a s t  - 4 X 322 .88  

C )  T r a n s p o r t  a t  i o n :  

No. o f  D a y s  - 4 
u R a t e  p e r  Day - 3162.24 

D a t e s  From - J u l y  38, 1383 
T o t a l  c o s t  4 x $182.24 

d l  F l n a l y s i s  
( S e e  a t t a c h e d  s c h e d u l e )  

e )  C o s t  o f  P r e p a r - a t  i o n  o f  R e p o r t  : 

Gut h o r  
D r a f t  i n g  
T y p i n g  

f )  O t h e r :  

V a n c o u v e r  F ' e t r o g a p h  ics 
Camp a n d  F i e l d  S u p p l i e s  

T o t a l  C o s t  

"v 



Unit Costs for - Geochem 

L. 
No. of Days - 4 
No. o f  Units - 24 Sar~iples 
Unit Costs - $35.85/Sampl e 

Total Cost 24 X 335.85 

Unlt Costs for - Geology 

No. of Days - 4 
No. of Units - 4 
Unit cos t s  - 8316.67/day 

Total 



b 
Project  : L_ouise-Lgke 

EJghg~t Epl-c~f Det gyyifit-trg~z Cost per-Qe&gry~fia$ig~ T u t a l  

Cu 7 .  
Pb 7 
Z rr 7 
ng  7 
M l3 7 
Flu 7 
Rock 
Sar11~ 1  e Prep 17 



app/31~ 3 
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  

Relevant Training 

B.Sc. (1970) - Pennsylvania State University 
Geological Sciences 

M.Sc. (1973) - University of Toronto 
Geochemistry 

Relevant Experience 

1973 - 1980 - Exploration and Mine Geologist 
Cominco Limited 
Vancouver and Yellowknife 

1980 - 1982 - Project Geologist 
Noranda Exploration Company, Limited 
Yellowknife 

1982 - present- District Geologist 
Noranda Exploration Company, Limited 
Smither s 

Professional Affiliations 

Fellow, Geological Association of Canada 

Founding Member, Association of Professional Engineers, Geologists 
and Geophysicists of the Northwest Territories. 

DELBERT E. MYERS, JR. 
District Geologist 
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PETROGRAPHIC REPDRT 

BY DR. J.F. HARRIS 



CC J A M E S  V I N N E L L .  Shnncer  

J O H N  G P A Y N E .  Ph. D. Geolou~st  

L' 

X P  15 1983 
P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY.  B.C. 
V O X  1JO 

P H O N E  ( 6 0 4 )  888-1 323 

Invoice No. 4060 
Report for: Del Myers, 

Noranda Exploration Co. Ltd., 
P.O. Box 2169, 
Snithers, B.C.  VOV 2V0 

Samples : r'ield No. 
9460N/97503 

Slide No. 
NN 1 

Summary : 

This report refers to the 10 rocks submitted with your letter 
of August 22nd, 1983. For convenience the samples are referred to 
in the report by their hTTJ series numbers (cross referenced to your 
field numbers as above). 

All samples except ITN 1 were prepared es polished thin sections 
to facilitate description of the opaque phases. In fact only 4 samples 
(EN 4, 8, 9 and 10) have significant sulfides. 2 Nore (WN 6 & 7) 
have traces. ??>J 1 ,  3 & 5 contain considerable limonite. 

d l  but one of this suite appesr to be of volcanic origin. 
RN 1 is a quartz-poor dacite-andesite showing a fine-grained 
holocrystalline texture suggestive of a sub-volcanic intrusive. 

KIS 2 is a dkcite, this time strongly porphyritic with a glassy 
matrix (probably an extrusive). It is distinctive in its content 
of rounded quartz phenocrysts and the abundance of carbonate. 

NN 3 is a quartzose greywacke. 

KN 4 to 10 are generally similar 'in texture and mineralogy 
and are tentatively classified as altered, recrystallised dacite- 
andesite crystal tuffs. They consist of varying proportions of 
quartz-rich felsitic materid of patchily variable grain size, with 

. - 
.cI 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 

1) 



abundant interstitial sericite. Sericite snd chlorite also form 
b sub-acgular patches up to several rnrn which zppear to be pseudomorphous 

after oriyinal crystal fragments. 

Alteration is moderate in hTN 1 with variable kaolinization and 
sericitisation of plagioclase. It is much more intense in NN 2 
where only the quartz remains unaltered. The other constituents 
are now represented by sericite, chlorite and carbonate. * 

The greywacke NN 3 shows no obvious post-formational alteration. 
The presumed tuffs are totally altered and recrystallised. The 

groundmass is represected essentially by quartz/sericite and original 
porphyroclasts by sericite and chlorite, 

The rocks show no deformation effects. Veining is very minor 
and confined to redistribution of quartz during recrystallisation. 
Possible hydrothermal effects are the presence of traces of 
dumortierite and topaz in EN 4 and of tourmaline in EN 5. 

The sulfides in NN 4 are pyrite, and in MN 6 - 10 pyrite, 
sometimes with mrcasite, together with tetrahedrite and minor 
chalcopyrite, Molybdenite occurs in lVN 10. 

The sulfides are randomly disseminated discrete grains, mainly 
independent of veins or fractures. They have the appearance of 
having formed during the alteration and recrystallisation of the 
host rocks. 

' J.F.HARilIS Ph.D. 

September 7th, 1983 



Estimated mode: 

Plagioclase (~henocrysts ) 45 
Plagioclase (felsitic groundmass) 30 
Quartz 5 
Chlorite 5 
Limonite/clay 15 
Apatite trace 

Abundant stumpy subhedral plgioclase crystals 0.1 - 2.0mm set in 
a very fine-grained feldspathic groundmass (0.02 - 0.05). The 
phenocrysts are variably sltered to fine-grzined sericite; some are 
almost 10@i;, pseudomorphed, others are only mildly altered. On 
average they are c. 20% altered. 

Quartz occurs as a minor constituent of the felsitic groundmass 
and also as scattered anhedral grains up to 0.2mm 

Very fine-grained chlorite form scattered small pztches 0.2 - 
0.4mm in the groundmass. 

Apatite forms small disseminated prisms. 

The rock is strongly impregnated with blotches and moss-like 
patches of sub-opaque, structureless brown material. This appears 
to be z mixture of limonite and clay. It tends to occur interstitially 

L to the plagioclase phenocrysts, moulding around and including them. 
To a lesser degree it permeates and replaces plagioclase crystals 
along micro-fractures. It appears to be a superimposed component 
(weathering effect?). 



ALTEmD POWHYRITIC DhCITE 

Estimated mode: 

Glass ( groundmass ) 30 
Chlorite 25 
Quartz 
Carbonate 
Sericite 
Rutile ) 
Sphene ) 
Limonite ) 
Pyroxene trace 

The texture of this rock is unmistakably that of a porphyritic 
volcanic, though the original minerals (with the exception of quartz) 
have been largely replaced. 

It consists of a cryptocrystalline felsitic or clayey groundmass 
which probably represents devitrified glass. This accepts a faint 
cobaltinitrite stain so probably includes some K-spar. In this are 
set phenocrysts of quartz (subhedral to rounded, 0.2 - 8.0mm), 
prismatic pseudomorphs now composed largely of sericite, and 
abundant pseudomorphs 0.5 - 5mm of very fine-grained chlorite with 
patches of coarse carbonate. Sub-opaque limonite with fine-grained 
sphene and rutile forms granular patches and rims to many of the 

\L- pseudomorphs. 
Patches of remnant augite occasionally survive in some of the 

carbonate-chlorite pseudomorphs. 



QUARTZ WACKE 

Xstimated mode: 

Fragments : 

Quartz 60 
Altered fceldspar 10 
Chert, felsite, 
devitrified glass 10 

Matrix: 

Sericite 
Limonite 

Bock is composed of close-packed angular clasts 0.1 - 1mm 
(dominantly c. 0.5rnm) in size, set in a matrix of fine-grained sericite. 
The clasts are dominantly monocrystalline grains or coarse composites 
of quartz. Other fragments are composed of fine-grained mosaic quartz, 
chert, and cryptocrystalline felsite (which probably represents 
devitrified glass). Feldspar (untwinned plagioclase) clasts are 
kaolinized and weakly sericitised. 

Pockets of limonite are developed sporadically throughout the 
rock, interstitial to the larger clasts and including the smaller ones. 

This rock has the classic angular fragments and abundant sericitic 

L 
matrix of a greywacke. It is, however, somewhat better sorted, and 
is deficient in lithic fragments. It thus grades to an arenite. 



Estimated mode: 

Quartz 40 
Plagioclase 10 
Sericite 30 
Chlorite 14 
Sphene ) 
Rutile) 1 

Dumortierite ) 
Topaz ) 1 

Sulfides 4 

The rock consists dominantly of a fine-grained felsitic ground- 
mass with abundant sericite or chlorite, Rather sparse sub-angular 
fragments of quartz and lesser feldspar 0.2,- 1mm in size are 
scattered through this mass. 

The groundmass felsite varies in grain size from c. 0.01 - 0.2mm 
Some areas are essentially siliceous; others have abundant fine- 
grained sericite; others have no sericite, are very fine-grained, 
appear more feldspathic and have interstitial chlorite. Often these 
variations define angular pseudomorph-like shapes. Pockets of 
coarser sericite, quartz and, rarely, chlorite occur. Tiny granules 
of sphene and rutile occur throughout. Locally there are clusters 
of tiny, high-relief, colourless needles ( ?  dumortierite) and patches 
of ( ? )  topaz. 

Cross-cutting fractures show more intense marginal sericitization. 

Sulfides consist of clusters and trains of anhedral pyrite 
grains 0.2 - 2.0mm, frequently corroded and partially replaced or 
fractured and cemented by the silicate matrix. Silicate inclusions 
occur in the pyrite. TLe pyrite is associated with fractures and 
coarse sericite/quartz pockets. 

Rare tiny blebs of chalcopyrite occur within the pyrite. 

The ori in of this rock (and similar ones making up the rest< 
of the suite 7 is obscure. It is texturally unlike the granular 
crystalline N1t 1 and the obviously porphyritic NX 2, yet it has a 
distinctly volcanic flavour, It is tentatively classified as a 
tuff . 



Estirnzted mode: 

Quartz 
Plagioclase 
Sericite 
Linoni t e 
Tourmaline 

40 
2 0  
35 
5 

trace 

Hock consists largely of a fine-grained a gregate of anhedral 
quartz and wtwinned plagioclase (0.05 - 0.2mm f with interstitial 
sericite. This matrix is set xith rather abundant rounded to sub- 
rectangular patches, 0.5 - 2.0mm, of highly sericitic composition 
which have the appezrance of pseudomorphs. 

The rock is permeated with limonitic patches which locally 
re2laces the sericite and forms an interstitial cement to the felsite. 
Here and there limonite forms boxworks and apparent pseudomorphs 
after sulfides, often in pockets of cozrser quartz and sericite. 
Small clusters of tourmaline needles occur in this rssociation. 

Reflected light examination reveals rare tiny blebs of 
chalcopyrite within quartz as the only sulfides. 

The felsite/sericite matrix of this rock looks almost metasedimentary. 
The sericitic pseudomorphs suggest volcanic origin however. 



ATUTEXED TUFF 

Estimated mode: 

Quartz 27 
Plagioclase 1 0 
Sericite .30 
Chlorite 30 
Sphene ) 
Kutile ) 1 

Sulfides 2 

3.ock consists of patchy irregular alternations of three 
components; granulhr felsite of grain size 0.05 - 0.2mrn with 
interstitial fine-grained sericite; felted sericite; and very fine- 
grained cryptocrystalline felsite with abundant chlorite. Sometimes 
thege variants form vaguely prismatic patches, 0.5 - 2 .0m,  which may 
be @seudomorphs; often they are intergrown in an irregular manner, 
one .forming a local mztrix to the others. Tiny granules of sphene 
and rutile occur thro~ghout. 

This description is also applicable, with slight variations, to 
the rest of the rocks in the suite (NN 7 - 10). 

The sulfides occur rzther evenly disseminated as small individual 
grains, 0.05 - 0.2mm. They consist of anhedral pyrite, often with 
intergrown marcasite (sometimes in rounded colloform masses); 

'U tetrahedrite as subkedral to ragged grzins, frequently monomineralic 
but occasionally with intimate intergrowths or rim textures of fine- 
grained pyrite or chalcopyrite. 



Estimated mode: 

Quartz 
Plagioclase 
Sericite 
Chlorite 
Sulfides 

ALTERED TUFF 

J 

30 
30 
trace 

Description generally as for NN 6. Some areas of felsite show 
increased development of interstitial sericite or chlorite so that 
the latter form a matrix studded with individual separate quartz/ 
feldspar grains. One end of the slide shows a vein or segregation 
of essentially monomineralic coarser mosaic quartz of 0.4 - l.Omm 
grain size. 

The traces of sulfides are mainly pyrite with subordinate 
tetrahedrite and chalcopyrite. The tuo latter are frequently 
intimately intergrown but usually not associated with the pyrite. 



ALTERED TUFF 

Estimated mode: 

Quartz 28 
Plagioclase 5 
Sericite 40 
Clays 8 
Chlorite 1 5  
Sphene ) 
Rutile ) 1 
Zircon ) 
Sulfides 3 

Similar to NIT 6, 7. Felsite mosaic of grain size 0.05 - 0.4mm 
as clumps, strings and networks alternating with areas of felted 
sericite which forms irregular or sub-angular (pseudomorphic?) 
patches up to 4mm. These often have cores of finer-grained sericite 
with clay. Some areas of sericite form a matrix to "floating" 
felsite grains. Fine-grained chlorite forms irregular patches 
throughout (and, less commonly, small pseudomorphic shapes). 
Scattered rather rounded quartz grains, 0.4 - 0.6mm, distinct from 
the felsitic mosaic, appear to be original crystal fragments. 

Sulfides consist predominantly of pyrite with minor intergrown 
marcasite. This forms irregular to subhedral grains and aggregates 

L 0.1 - Imm, often interstitial to silicates, moulding around and 
including felsite grains. It is commonly fractured and cemented 
by silicates. Tetrahedrite is a very minor constituent of the 
sulfide suite, mainly forming tiny discrete grains. Traces of 
chalcopyrite occur as blebs in pyrite and in tetrahedrite. 



Estimated mode: 

Quartz 25 
Plagioclase . 5 
Sericite 30 
Clay 5 
Chlorite 30 
Sulfides 5 

ALTEXED TUFF 

Similar to NN 6 , 7 , 8 ,  Felsite (dominantly quartz with probable 
minor feldspar) as mosaics and individual grains ).05 - O.lmm. 
Coarser quartz to 0.4mm occurs as veniform segregations. Fine- 
grained sericite occurs interstitial to the felsite, and also as 
irregular to sub-angular patches. Chlorite occurs as sub-opaque 
Streaks associated with the sericite and chlorite patches. 

- Sulfides are rather evenly disseminated, with no special relation 
to the silicate components. They are dominantly rounded to subhedral 
individual pyrite grains 0.1 - 0.8mm. Tetrahedrite is relatively 
abundant (in a ratio of c. 1:5  relative to the pyrite). It typically 
forms discrete grains or, rarely, simple composites with pyrite. 
The tetrahedrite very commonly contains intimately intergrown 
chalcopyrite, often as rim textures. Some of the tetrahedrite 

*4 grains also contain minute spherulitic pyrite inclusions. 



ALTERED TUFF 

Estimated mode: 

Quartz 55 
Plagioclase 5 
Sericite 27 
Chlorite 10 
Rutile trzce 
Sulfides 3 

Quartz forms mosaics of widely varying grain size, 0.05 - l.Omm. 
It differs somewhat from the felsite of earlier rocks of this type 
in being generally coarser and having much less interstitial sericite. 
The sericite here is mainly concentrated in irregular streaks and 
pockets up to several mm; the pseudomorphic shapes seen in other 
slides appear absent, Chlorite occurs in similar mode to the sericite. 

Sulfides are dominantly pyrite, as irregular corroded-looking 
often brecciated grains, O.lmm to several mm in size. Some have 
intergrown marcasite. Tetrahedrite forms generally smaller, very 
irregular-shaped grains, commonly full of silicate and very fine- 
grained spherulitic pyrite. Chalcopyrite is comparatively less 
abundant in this slide. Molybdenite is a prominent constituent, 
disseminated throughout as stubby grains, 0.2 - 0.8mm. These are 
usually discrete but occasionally in simple intergrowth with 

b tetrahedrite. 
The relative proportions of sulfides are estimated as: 

pyrite 50 
marcasite 7 
tetrahedrite 25 
chalcopyrite 3 
molybdenite 1 5 
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