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L 
SUMMARY 

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

u n d e r t a k e n  on t h e  SNOW c l a i m  o f  t h e  L o n g w o r t h  Group  t o  o b t a i n  

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

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

t h e  c l a i m  g r a d e  99 .5% S i 0 2  o r  b e t t e r  and a r e  s u i t a b l e  f o r  t h e  

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

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

s i l  i c a  f u r n a c e .  A1 t h o u g h  t h e  s i l  i c o n / f e r r o s i l  i c o n  m a r k e t  i s  n o t  

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

d e v e l o p  t h i s  r e s o u r c e .  
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L INTRODUCTION 

The L o n g w o r t h  G r o u p  c o n s i s t s  o f  9  d i s c o n t i n u o u s  t w o - p o s t  c l a i m s  

l o c a t e d  o v e r  r e s i s t i v e  r i d g e  e x p o s u r e s  o f  Lower  S i l u r i a n  Nonda 

F o r m a t i o n  o r t h o q u a r t z i t e .  The c l a i m  g r o u p  was s t a k e d  i n  1974 t o  . 

p r o t e c t  t h i s  s o u r c e  o f  s i l i c a  w h i c h  h a s  g r a d e s  o f  99 .6% S i 0 2  a n d  

b e t t e r .  The p r o x i m i t y  o f  s u c h  an  a b u n d a n t  s o u r c e  o f  

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

p o t e n t i a l  f o r  d e v e l o p m e n t  o f  t h i s  r e s o u r c e .  The two-week 1 9 8 5  

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

p e r p e n d i c u l a r  t o  s t r i k e  a c r o s s  t h e  q u a r t z i t e .  The samp les  w e r e  

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

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

c l a i m s  i n d i v i d u a l l y .  

LOCATION 

The L o n g w o r t h  Group  i s  l o c a t e d  a l o n g  Bearpaw R i d g e  8 0  kms e a s t  o f  

P r i n c e  George,  B.C. The c l a i m s  w e r e  s t a k e d  t o  c o v e r  a  n o r t h -  - w e s t  s t r i k i n g  q u a r t z i t e  p a r a l l e l l i n g  t h e  F r a s e r  R i v e r  and CNR 

l i n e .  The c l a i m s  a r e  6  kms e a s t  o f  t h e  C N R  l i n e  a n d  t h e  c l o s e s t  

r o a d  a c c e s s  t e r m i n a t e s  a t  S i n c l a i r  M i l l s  7  km w e s t  o f  t h e  c l a i m s .  

The C l a i m  Group  s t r a d d l e s  t h r e e  NTS 1 :50 ,000  . s h e e t s :  93  H/13 ,  

93 H / 1 4  a n d  93  I / 4 .  A c c e s s  t o  t h e  p r o p e r t y  i s  r e s t r i c t e d  t o  

h e l i c o p t e r  o r  f o o t .  

CLAIMS 

The L o n g w o r t h  Group  c o n s i s t s  o f  9  c l a i m s  i n  5  g r o u p s  

C l a i m  R e c o r d  # A n n i v e r s a r y  D a t e  

* SNOW 1105  J u l y  6,  1986  

RAIN 1,2 1101 ,  1 1 0 2  J u l y  6, 1 9 8 6  

R A I N  3,4 1103,  1 1 0 4  J u l y  6, 1986  

LONG 1,2 71925 ,71926  A p r i l  10 ,  1 9 8 6  

DOLL 1,2 71927,  71928  A p r i l  10 ,  1 9 8 6  

* C l a i m ( s )  s u b j e c t  o f  t h i s  r e p o r t .  
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L H I  STORY 
The s i l i c a  e x p o s u r e  a t  Bearpaw R i d g e  was samp led  i n  1974  b y  

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

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

I n i t i a l l y  p o o r  ( i n c o r r e c t )  a n a l y t i c a l  r e s u l t s  i n d i c a t e d  t h e  

q u a r t z i t e  on  t h e  p r o p e r t y  was o f  p o o r  qua1 i t y  ( 9 8 . 5 %  S i 0 2 ) .  

R e - a n a l y s i s  i n  1 9 8 0  i n d i c a t e d  an  a v e r a g e  s i l i c a  c o n t e n t  o f  99 .0% 

S i 0 2  a n d  b e t t e r  i n  samp les  t a k e n  f r o m  t h e  p r o p e r t y  and a  m a j o r  

sampl i n g  p r o g r a m  was c a r r i e d  o u t  b y  S i l v e r  S t a n d a r d  e m p l o y e e s  i n  

1 9 8 1  u n d e r  t h e  s u p e r v i s i o n  o f  Hanna M i n i n g  C o r p ,  o p t i o n e e s  o f  t h e  

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

e c o n o m i c  s i l  i c a - p u r e  q u a r t z i t e s  i n  s u b s t a n t i a l  q u a n t i t i e s .  The 

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

t h e  e x p o s u r e s  d u r i n g  a  two-week t i m e  p e r i o d .  No a s s e s s m e n t  

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

r e c e i v e d  l i t t l e  e x p l o r a t i o n  a t t e n t i o n  s i n c e  t h e n .  

+ CURRENT WORK 
The L o n g w o r t h  Group  was samp led  b e t w e e n  Sep tember  1 a n d  1 8  t o  

c o m p l i m e n t  t h e  r e s u l t s  o f  t h e  1 9 8 1  p r o g r a m .  Two c a m p s i t e s  w e r e  

u s e d  f o r  t h i s  w o r k :  one  e q u i d i s t a n t  b e t w e e n  t h e  SNOW and R A I N  

c l a i m s ,  t h e  o t h e r  n o r t h e a s t  o f  t h e  DOLL c l a i m s .  The c u r r e n t  

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

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

e a c h  c l a i m .  T r a v e r s e s ,  1  a r g e l y  d i c t a t e d  by  e x p o s u r e ,  w e r e  made 

a c r o s s  s t r i k e ,  t h o u g h  i n  one  i n s t a n c e  ( L o n g  1 )  an o b l i q u e  

t r a v e r s e  was made. Samples  s u i t a b l e  f o r  t h e r m a l  shock  t e s t i n g  

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

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

TOPOGRAPHY AND V E G E T A T I O N  

The L o n g w o r t h  Group  i s  on  t h e  w e s t  f l a n k  o f  Bearpaw R i d g e  a t  an 

e l e v a t i o n  o f  1500m ASL w i t h  t h e  a p e x  o f  t h e  r i d g e  a t  1700111 ASL. 

The t o p  o f  t h e  r i d g e  i s  c o v e r e d  w i t h  open meadows s e p a r a t e d  b y  - c l u s t e r s  o f  5m h i g h  dense  s p r u c e .  O u t c r o p  i s  m i n i m a l .  The 

f l a n k s  o f  t h e  r i d g e  a r e  c o v e r e d  w i t h  s p r u c e ,  dense  a l d e r s  and 



- 1 - m e t e r  h i g h  l u s h  g r e e n  l e a f y  v e g e t a t i o n  w h i c h  hampers  h o r i z o n t a l  

m o b i l i t y  a n d  a c c e l e r a t e s  downward  v e r t i c a l  movement .  O u t c r o p  i s  

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

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

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

w h i l e  t h e  s k y  i s  c l e a r  t o  t h e  w e s t .  Access  t o  t h e  p r o p e r t y  i s  

p o s s i b l e  b y  f l y i n g  up t h e  many d r a i n a g e s  when t h e  c l o u d  c o v e r i s  

n o t  t o o  t h i c k .  A b l i z z a r d  i n  e a r l y  Sep tember  dumped 2 0  

c e n t i m e t e r s  o f  snow on  t h e  R i d g e .  

R E G I O N A L  GEOLOGY 

Bearpaw R i d g e  f o r m s  p a r t  o f  t h e  Rocky  M o u n t a i n  B e l t ,  a d j o i n i n g  

t h e  Rocky  M o u n t a i n  T r e n c h  on  t h e  e a s t .  I t  i s  d o m i n a t e d  b y  L o w e r  

S i l u r i a n  c l a s t i c  s e d i m e n t s  and v o l c a n i c s  e q u i v a l e n t  t o  t h e  Nonda 

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

do1 o s t o n e  and m i n o r  q u a r t z i t e .  The v o l  c a n i c s  ( g r e e n s t o n e s )  

i n c l u d e  f r a g m e n t a l s  and  f l o w s  o c c u r r i n g  a s  a  2km w i d e  member j u s t  
L e a s t  o f  t h e  L o n g w o r t h  C l a i m  G r o u p  w i t h i n  t h e  l a r g e r  S i l u r i a n  

c a r b o n i  t e - r i c h  s e d i m e n t  p a c k a g e .  I t  a p p e a r s  t h a t  t h e  v o l  c a n i  sm 

was c o n t e m p o r a n e o u s  w i t h  m a r i n e  c a r b o n a t e  d e p o s i t i o n .  L a t e  

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

i n  t h e  Nonda F o r m a t i o n  on  Bearpaw R i d g e  ( C a m p b e l l  e t  a l ,  1 9 7 3 ,  

p . 2 5 . ) .  On t h e  w e s t ,  Bearpaw R i d g e  i s  i n  f a u l t  c o n t a c t  w i t h  

Lower  C a m b r i a n  McNaughton F o r m a t i o n  c l a s t i c  s e d i m e n t s .  To t h e  

e a s t ,  t h e  Nonda F o r m a t i o n  s e d i m e n t s  c o n f o r m a b l y  ( ? )  o v e r l y  

C a m b r i a n  t o  O r d o v i c i a n  s h a l e s  and c a r b o n a t e s .  

L O C A L  GEOLOGY 

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

l e s s e r  s h a l e  and  1  i m e s t o n e .  The q u a r t z i t e  i s  m a s s i v e  a n d  

e q u i g r a n u l a r  w i t h  r o u n d e d  q u a r t z  g r a i n s  a v e r a g i n g  0.5mm i n  

d i a m e t e r .  B e d d i n g  i s  a p p a r e n t  i n  o n l y  a  f e w  o u t c r o p s  and  i t  d i p s  

s t e e p l y  ( 7 0 " - 8 0 " )  e a s t .  The q u a r t z i t e  i s  up t o  400m t h i c k  and 

i t s  e a s t e r n  c o n t a c t  w i t h  t h e  s h a l e s  a p p e a r s  t o  b e  f a i r l y  s h a r p  - a l t h o u g h  i t  was n o t  o b s e r v e d .  T h e r e  has been m i n o r  f a u l t i n g  and 

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



L The q u a r t z i t e  i s  p i n k i s h  w h i t e  t o  b u f f  on t h e  f r e s h  s u r f a c e  and 
w e a t h e r s  g r e y i s h  w h i t e .  I t  i s  c u t  b y  numerous  f i n e  w h i t e  q u a r t z  

v e i n s  w h i c h  p r o b a b l y  r e f l e c t  r e m o b i l  i z a t i o n  o f  q u a r t z  a1 ong 

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

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

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

1  i m o n i  t e - s t a i n e d  m i c r o f r a c t u r e s ,  m i n o r  c a l c i t e  a n d  m i n o r  

q u a n t i t i e s  o f  h y d r o  c a r b o n s  ( ? I .  

PURPOSE 

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

( S i O Z )  b o n d  i s  r e d u c e d  g i v i n g  s i l i c o n  S i  and  o x y g e n  02.  The 

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

e l e c t r o d e  w h i c h  s t r i p s  - t h e  S i 0 2  f r o m  t h e  q u a r t z  a n d  b r e a k s  t h e  

bond .  

b I n  t h e  s i l i c o n  f u r n a c e  t h e r e  i s  an e x t r e m e  t e m p e r a t u r e  v a r i a t i o n  
f r o m  t h e  t o p  o f  t h e  f u r n a c e ,  q u a r t z i t e  a n d  c a r b o n  p r o d u c t s ,  a n d  

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

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

m u s t  be  p u r e  so t h a t  t h e  s i l i c o n  p r o d u c t  i s  n o t  c o n t a m i n a t e d  and 

i t  m u s t  b e  r e s i s t a n t  so t h a t  i t  r e d u c e s  a n d  does  n o t  me1 t. I f  

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

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

c a n n o t  c o m b i n e  w i t h  c a r b o n  p r o d u c t s  t o  escape  as c a r b o n  d i o x i d e  

and t h e  q u a r t z i t e  w i l l  m e l t .  Thus a t  h i g h  t e m p e r a t u r e s  t h e  r o c k  

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

s p e c i f i c a t i o n s  i s  n o t  t h a t  common. 

S A M P L I N G  PROCEDURE 

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

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

was u n d e r t a k e n  on  c e r t a i n  c l a i m s  o f  t h e  L o n g w o r t h  Group  i n  o r d e r  

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

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



L 1 t o  2  m e t r e s  a p a r t  w e r e  d r i l l e d  i n  a  l i n e  and b l a s t e d  u s i n g  
a1 uminum b a s e d  d y n a m i t e  a n d  0 -1  i n e .  A f t e r  t h e  b l a s t  an  

a p p r o p r i a t e  samp le  a t  l e a s t  lOcm x  lOcm x  lOcm was s e l e c t e d  f o r  

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

c o l l e c t e d  c o n s i s t i n g  o f  1 0  t o  1 5  p i e c e s  m e a s u r i n g  2cm o r  more  a  

s i d e  s u c h  t h a t  t h e  c h i p  s a m p l e  w e i g h e d  7 t o  1 0  k g s .  C h i p s  

g r e a t e r  t h a n  2cm a  s i d e  w e r e  hammered down i n  s i z e .  C a r e  was 

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

p o t e n t i  a1 f o r  a1 uminum c o n t a m i n a t i o n .  P i e c e s  w i t h  l i c h e n  o r  

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

p r e s e n t  i n  an open c u t  and c o u l d  n o t  b e  c o n s i d e r e d  

r e p r e s e n t a t i v e .  

I n  a r e a s  where  i t  was n o t  p r a c t i c a l  n o r  t i m e  e f f e c t i v e  t o  b l a s t ,  

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

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

u s e  a  s l e d g e  and c h i s e l  t o  o b t a i n  c l e a n  samp les .  Once a  c h i p  was 

'- o b t a i n e d ,  1  i c h e n  and  s u r f i c i a l  o x i d a t i o n  w e r e  removed  b y  
hammer ing  t h e  samp le .  As t h e  hammer i s  made o f  s t e e l  s o f t e r  t h a n  

t h e  q u a r t z i t e ,  s p l a s h e s  o f  i r o n  w e r e  f r e q u e n t l y  l e f t  on  t h e  

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

A c o m p r e h e n s i v e  d e s c r i p t i o n  o f  t h e  a n a l y t i c a l  me thod  i s  i n c l u d e d  

i n  A p p e n d i x  1. A  b r i e f  summary f o l l o w s .  I n  t h e  c a s e  o f  

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

l e s s  t h a n  0 .1% Fe203.  I t  i s  n e c e s s a r y  t h a t  a s  l i t t l e  i r o n  a s  

p o s s i b l e  i s  i n t r o d u c e d  i n t o  t h e  sample .  Many samp les  have  

s p l a s h e s  o f  hammer s t e e l  a l r e a d y  and  a c q u i r e  more  i r o n  when 

c r u s h e d  i n  an i r o n  c r u s h e r .  To r e d u c e  t h e  e f f e c t s  o f  t h i s  i r o n ,  

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

p u l v a r i z a t i o n .  The samp le  i s  g r o u n d  t o  - 200  mesh i n  a  z i r c o n i u m  

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

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

d e t e r m i n e  t h e  amount  o f  m a t e r i a l  i n t r o d u c e d  i n t o  t h e  samp le  f r o m  

- t h e  z i r c o n i u m  r i n g s .  A l t h o u g h  t h e  m e t h o d  i s  n o t  i r o n  e x c l u s i v e ,  
t h e  c o n t a m i n a t i o n ,  i s  m i n i m a l .  



- F o r  t h e  t h e r m a l  shock  c h a r a c t e r i s t i c s ,  samp les  w e r e  t e s t e d  a t  t h e  
U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a  M e t a l l u r g i c a l  E n g i n e e r i n g  

D e p a r t m e n t  u n d e r  t h e  s u p e r v i s i o n  o f  D r .  C h a k l a d e r .  The 

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

GEOCHEMICAL RESULTS 

Samp les  f r o m  t h e  L o n g w o r t h  G r o u p  w e r e  a n a l y z e d  on two  o c c a s i o n s :  

t h e  f i r s t  f o r  S i 0 2 ;  t h e  s e c o n d  f o r  SiO2,  A1203, Fe2O3, CaO, 

L .O. I . ,  and Z r .  The r e s u l t s  a r e  shown i n  T a b l e  1 w i t h  a s s a y  

c e r t i f i c a t e s  i n c l u d e d  i n  A p p e n d i x  3. To b e  a c c e p t a b l e  f o r  t h e  

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

c h e m i c a l  s p e c i f i c a t i o n s :  S i 0 2  99.5% min . ,  A1203 0.25% max.,  

Fez03  0 .10% max., C a O - n i l ,  L .O. I . ,  0 .2% max. I t  i s  a p p a r e n t  f r o m  

T a b l e  1 t h a t  a  number  o f  s a m p l e s  m e e t  t h e s e  s p e c i f i c a t i o n s .  

To a r r i v e  a t  t h e  f i n a l  samp le  S i 0 2 %  v a l u e ,  a  f e w  a s s u m p t i o n s  w e r e  

made. The f i r s t  i s  t h a t  by  a v e r a g i n g  t h e  r e s u l t s  o f  T e s t  A and  

L T e s t  B t h e  s i l i c a  v a l u e  i s  r e a l i s t i c .  The r o c k  a n a l y s e s  i n  T a b l e  
1 i n d i c a t e  t h a t  t h e  p r o p e r t y  c o n t a i n s  s i l i c a  w h i c h  c a n  be u s e d  i n  

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

t h e  s a m p l e s  f r o m  t h e  SNOW c l a i m  s a t i s f y  t h e  c h e m i c a l  

r e q u i r e m e n t s  o f :  S i 0 2  99.5%, A1203 0 .25%,  Fe203  0.10%, CaO n i l ,  

L .O . I .  0 / 2 0 % .  

R e p r o d u c a b i  1  i t y  o f  t h e  t e s t  was q u i  t e  v a r i a b l e  w i t h  a  d i f f e r e n c e  

o f  0 .02% t o  0 .68% S i 0 2  w i t h  a  mean v a r i a t i o n  o f  0 .13% S i 0 2 .  I t  

i s  e s s e n t i a l  t o  h a v e  m a t e r i a l  w i t h  a  s i l i c a  p u r i t y  o f  99 .5% S iOp  

o r  b e t t e r .  Thus t h e  mean v a r i a t i o n  i m p l i e s  any  v a l u e s  a v e r a g i n g  

99.5% t o  99 .65% S i 0 2  c o u l d  be s u s p e c t .  Chemex who p e r f o r m e d  t h e  

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

i n c l u d e d  i n  A p p e n d i x  1. 

Z i r c o n i u m  r i n g s  were  used  t o  p u l v e r i z e  t h e  samp les  and as a  

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

$- r e s u l t i n g  f r o m  wear  o f  t h e  r i n g s .  I n  d e t e r m i n i n g  t h e  t r u e  
a v e r a g e  s i l i c a  c o n t e n t  o f  e a c h  samp le ,  t h e  z i r c o n  c o n t e n t  was 
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L 
added  o n t o  t h e  a v e r a g e  s i l i c a  c o n t e n t .  As an examp le ,  sample  

1 9 6 7 0  has  a  z i r c o n i u m  c o n t e n t  o f  0 .105% Z r .  T h i s  c o u l d  t h e n  b e  

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

d i s t r i b u t i o n  o t h e r  t h a n  f o r  S i 0 2  w o u l d  b e  so m i n i s c u l e  t h e  Z r %  

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

r e a l  i s t i c  S i 0 2  p e r c e n t a g e .  

O f  t h e  42  s a m p l e s  t e s t e d ,  28 h a v e  t h e  r e q u i r e d  c h e m i c a l  

s p e c i f i c a t i o n s  f o r  s i l i c o n  m e t a l  p r o d u c t i o n ,  o f  w h i c h  1 0  m i g h t  be 

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

a v e r a g e  o f  t h e  v a r i a t i o n s  i n  S i 0 2  a n a l y s e s  w i t h  r e s p e c t  t o  t h e  

c r i t i c a l  v a l u e  o f  99 .5% S i 0 2 .  

The r e s u l t s  o f  t h e  c h e m i c a l  a n a l y s e s  f o r  t h e  SNOW C l a i m  a s  

p r e s e n t e d  on C1012-85-5 i n d i c a t e  t h e  c l a i m  i s  d o m i n a t e d  b y  

m e t a l l u r g i c a l '  g r a d e  s i l i c a .  The s a m p l i n g  i n  1 9 8 1  a n d  1 9 8 5  was 

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

'L 
m a t e r i a l  i s  t h e  m o s t  r e a d i l y  a c c e p t a b l e .  

The SNOW s i l i c a  has  l i t t l e  h e m a t i t e  o r  h y d r o c a r b o n  s t a i n .  The 

s a m p l e s  w h i c h  a r e  u n a c c e p t a b l e  a r e  r i c h  i n  a l u m i n a  ( A 1 2 0 3 ) .  The 

a1 umina  i s  c o r r e l a t i v e  w i t h  m u s c o v i t e  v e i n s  and  c o n c e n t r a t i o n s  i n  

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

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

r e m o b i l i z e d  i n t o  t h e  open v o i d s .  

THERMAL SHOCK RESULTS 

S i x t e e n  sampl e s  were  t e s t e d  a t  t h e  M e t a l  1  u r g i c a l  E n g i n e e r i n g  

c e r a m i c  l a b  a t  t h e  U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a .  O f  t h e s e ,  

1 2  a r e  d e s i g n a t e d  a c c e p t a b l e  w h i l e  4 a r e  n o t  ( T a b l e  2 ) .  A 

d e s c r i p t i o n  o f  t h e  m e t h o d  i s  g i v e n  i n  A p p e n d i x  1 w i t h  t h e  r e s u l t s  

g i v e n  i n  A p p e n d i x  4 .  M o s t  o f  t h e  samp les  e x h i b i t e d  l i t t l e  

c r a c k i n g  a f t e r  b e i n g  r a i s e d  t o  1300°C i n d i c a t i n g  t h e  q u a r t z i t e  on 

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

\. 
s i l i c o n  f u r n a c e .  
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The SNOW s i l i c a  does n o t  e x h i b i t  as  good p h y s i c a l  p r o p e r t i e s  as  

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

were  deemed u n a c c e p t a b l e  due t o  c r a c k i n g .  Two o f  t h e s e  samp les  

c r a c k e d  a t  1 0 0 0 " .  A t  1 3 0 0 "  t h e r e  was no f u r t h e r  b r e a k d o w n  o f  t h e  

samp les  w h i c h  i n d i c a t e s  t h e y  c o u l d  be a c c e p t a b l e .  Some o f  t h e  

samp les  had  p r e - e x i s t i n g  c r a c k s  a s  a  r e s u l t  o f  t h e  b l a s t  t o  

expose  them, and t h e s e  l i n e s  o f  weakness  w o u l d  be  e x p e c t e d  t o  

b r e a k  down f i r s t .  I f  t h i s  i s  t h e  c a s e ,  o n e  c a n  c o n c l u d e  t h a t  

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

l i m i t s .  

CONCLUSIONS AND RECOMMENDATIONS 
The SNOW c l a i m  r e c e i v e d  t h e  m o s t  a t t e n t i o n  i n  t h e  c u r r e n t  p r o g r a m  

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

b e t t e r  g r a d e  m a t e r i a l  . B o t h  t h e  t h e r m a l  shock  and c h e m i c a l  

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

Sep tember  1 - 1 8 ,  1985 ,  m e e t  t h e  r e q u i r e d  c h e m i c a l  and p h y s i c a l  

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

f e r r o s i l i c o n  m e t a l s .  No f u r t h e r  work  i s  recommended u n t i l  t h e  

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

i s  recommended. 

1) S t r i p p i n g  o f  t h e  SNOW e x p o s u r e .  F i v e  m e t e r  w i d e  s t r i p s  e v e r y  

100  m e t e r s ,  s t r i p p e d  t o  b e d r o c k .  B l a s t i n g  a n d  d e t a i l e d  

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

2 )  D iamond d r i l l i n g  ( N Q )  e v e r y  50m a l o n g  s t r i k e  a c r o s s  t h e  

s e c t i o n  f o r  a  t o t a l  o f  5000m o f  d r i l l i n g .  T h i s  s h o u l d  

p r o v i d e  s u f f i c i e n t  d e t a i l  f o r  p i t  d e s i g n .  
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G LONGWORTH P R O J E C T  C O S T S  ( INCLUSIVE)  

Wages: F I E L D  ( A u g . 3 0 - S e p t . 2 0 )  $6290.00  

1 G e o l o g i s t  . 5  d a y s  @ $ 2 2 0 . 0 0 / d a y  $1100.00  

1 G e o t e c h n i c i a n  2 2  d a y s  @ $ 1 2 5 . 0 0 / d a y  $2750 .00  

1 A s s i s t a n t  1 0  d a y s  @ $ 9 0 . 0 0 / d a y  $ 900.00  

O F F I C E - P R E P A T O R Y / M E T A L L U R G Y  

1 G e o l o g i s t  7  d a y s  @ $220 .00 /day  $ 1 5 4 0 . 0 0  

F o o d  & Accommoda t i on :  

3 0  mandays  i n  camp @ $40 .00 /day  

7  mandays  c o m m e r c i a l  @ $ 6 5 . 0 0 / d a y  

T r a n s p o r t a t i o n  $7113 .31  

H e l i c o p t e r  ( S e p t . 0 1 , 0 3 , 1 4 , 1 7 )  

9.7 h o u r s  @ $ 5 1 0 . 0 0 / h o u r  i n c l u d i n g  f u e l  $5335 .00  

* ~ r  4 x 4  R e n t a l  22 d a y s  8 $ 4 0 . 0 0 / d a y  $ 880 .00  
4 x 4  M i l e a g e  2 5 0 0  kms @ $0 .30 /km $ 750 .00  

A i r f a r e s  ( P r i n c e  G e o r g e  - V a n c o u v e r )  $ 1 4 8 . 3 1  

I n s t r u m e n t s  $2076.10  

2  p l u g g e r s  2 2  d a y s  e a c h  @ $ 2 5 . 0 0 / d a y  

D y n a m i t e :  B rowns  - Smi t h e r s  

4  d r i l l  s t e e l ,  p a r t s  & l a b o u r  

S u r v e y s  

2  s h e e t s  1 :10 ,000  c o n t o u r e d  basemaps 

A n a l y s i s  

42  r o c k  s a m p l e s  f o r  S i 0 2  @ $ 1 7 . 5 0  ea.  

42 r o c k  s a m p l e s  f o r  S i 0 2 ,  CaO, FepO3, MgO, 

A1203,  L.O. I .  @ $42 .50  

1 6  r o c k  s a m p l e s  f o r  T h e r m a l  Shock  t e s t i n g  

- @ $75 .00  ea .  
c u t t i n g  o f  6  r o c k s  f o r  m e t  t e s t i n g  @ 

$24 .60  ea .  



- F i e l d  G e a r  
1 SB-X -11  r a d i o  r e n t a l  2 0  d a y s  @ $ 1 2 . 5 0 / d a y  

1 s t o v e  & c o o k i n g  g e a r  2 0  d a y s  @ $ 5 . 0 0 / d a y  

M i  s c e l l  a n e o u s  - s a m p l e  b a g s ,  hammers,  

t o p o f i l ,  e t c .  

R e p o r t  P r e p a r a t i o n  - 
1 G e o l o g i s t  r e v i e w  o f  c h e m i c a l  d a t a ,  r e p o r t  

w r i t i n g  & p r e p a r a t i o n ,  5  d a y s  @ $ 2 2 0 . / d a y  

1 D r a f t s m a n ,  5  d a y s  @ $ 1 2 0 . / d a y  

P a p e r  a n d  s u p p l i e s  

T o t a l  C o s t  

A d m i n i s t r a t i o n  c h a r g e  1 0 %  

TOTAL PROGRAM EXPENDITURES 



' * r ~  The  L o n g w o r t h  P r o p e r t y  c o n s i s t s  o f  5 c l a i m  g r o u p s .  The t o t a l  

c o s t  o f  t h e  p r o g r a m  was $28,000 a n d  t h i s  h a s  b e e n  a p p o r t i o n e d  

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

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

o n  a  p r o - r a t a  b a s i s  b a s e d  o n  t i m e .  H e l i c o p t e r  t i m e  f o r  camp 

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

SNOW 40% 

R A I N  1,2 25% 

R A I N  3 ,4  1 0 %  

DOLL 1,2 15% 

LONG 1,2 1 0 %  



b 
LONGWORTH P R O J E C T  C O S T S  

SNOW CLAIM 

Wages: F IELD ( A u g . 3 0 - S e p t . 2 2 )  $2670 .00  

1 G e o l o g i s t  1 d a y  8 $ 2 2 0 . 0 0 / d a y  $ 220 .00  

1 G e o t e c h n i c i a n  10  d a y s  8 $ 1 2 5 . 0 0 / d a y  $ 1 2 5 0 . 0 0  

1 A s s i s t a n t  6  d a y s  8 $ 9 0 . 0 0 / d a y  $ 540 .00  

O F F I C E - P R E P A T O R Y / M E T A L L U R G Y  

1 G e o l o g i s t  3  days  8 $ 2 2 0 . 0 0 / d a y  $ 660 .00  

F o o d  & A c c o m m o d a t i o n :  $ 610 .00  

12 mandays  i n  camp 8 $40 .00 /day  $ 4 8 0 . 0 0  

2  mandays c o m m e r c i a l  8 $ 6 5 . 0 0 / d a y  $ 130 .00  

T r a n s p o r t a t i o n  

H e l i c o p t e r  2 .4  h r s .  8 $ 5 1 0 . / h r .  

L 
4x4  R e n t a l  9 d a y s  8 $ 4 0 / d a y  

4 x 4  M i l e a g e  1 0 0 0  kms 8 $0 .30 /km 

A i r f a r e s  ( P r i n c e  George  - V a n c o u v e r )  

I n s t r u m e n t s  $1276 .10  

2  p l u g g e r s  1 4  d a y s  e a c h  8 $ 2 5 . / d a y  ea .  $ 700 .00  

D y n a m i t e :  Browns - Smi ' thers  ( p r o - r a t a )  $ 305.26  

4  d r i l l  s t e e l ,  p a r t s  & l a b o u r  ( p r o - r a t a )  $ 270 .84  

S u r v e y s  

2  s h e e t s  1 :10 ,000  c o n t o u r e d  basemaps 

A n a l y s i s  $1448.40  

1 0  r o c k  s a m p l e s  f o r  S i 0 2  8 $17.50  ea .  $ 1 7 5 . 0 0  

1 0  r o c k  s a m p l e s  f o r  S i 0 2 ,  CaO, Fe2O3, MgO, 

A1203, L .O. I .  8 $42.50  ea .  $ 425 .00  

1 0  r o c k  s a m p l e s  f o r  T h e r m a l  Shock  t e s t i n g  

-t- 

8 $75.00 ea.  $ 7 5 0 . 0 0  

c u t t i n g  o f  4  r o c k s  f o r  m e t  t e s t i n g  8 

$24.60 ea .  $ 98 .40  



F i e l d  Gear  $ 1 8 0 . 0 0  

1 S B - X - 1 1  r a d i o  r e n t a l  ( $ 2 5 0 . 0 0 )  $ 100 .00  

1 s t o v e  & c o o k i n g  g e a r  ( $ 1 0 0 . 0 0 )  $ 40 .00  

M i  s c e l l  aneous  - sampl e  b a g s ,  hammers, 

t o p o f i  1  , e t c .  $ 40 .00  

R e p o r t  P r e p a r a t i o n  $ 360.00 

1 G e o l o g i s t  r e v i e w  o f  c h e m i c a l  d a t a ,  r e p o r t  

w r i t i n g  & p r e p a r a t i o n ,  1 day @ $220 . /day  $ 220.00 

1 D r a f t s m a n ,  1 day  @ $120 . /day  $ 120.00 

P a p e r  and s u p p l i e s  $ 20 .00  
- - - - - - - - - -  

T o t a l  C o s t  $ 8,837.46 

A d m i n i s t r a t i o n  c h a r g e  10% 

TOTAL P R O G R A M  EXPENDITURES 
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APPENDIX 1-a 

The s i l i c a  samples  were  i n i t i a l l y  p r e p a r e d  i n  i r o n  r i n g  
p u l v e r i z e r s .  It was d e c i d e d  t o  p u r c h a s e  z i r c o n i a  r i n g s  t o  p u l v e r i z e  
t h e  second c u t  t o  a v o i d  p o s s i b l e  i r o n  c o n t a m i n a t i o n .  The second s p l i t  
was t h e n  a s s a y e d  f o r  S i 0 2 ,  Fe203, CaO, A1203, LO1 and Z r .  

F o r  s i l i c a  a s s a y ,  a n  0.25 gram sub-sample was weighed i n t o  a 
p l a t i n u m  c r u c i b l e .  H y d r o f l u o r i c - s u l p h u r i c  a c i d  m i x t u r e  was added t o  
v o l a t i l i z e  t h e  s i l i c o n  as t h e  t e t r a f l u o r i d e .  T h i s  was r e p e a t e d  t o  
c o n s t a n t  w e i g h t  and r e p o r t e d  as % Si02 .  The p r e c i s i o n  as de te rmined  
f rom r e p e a t  a s s a y s  was +/- 0.15% Si02.  T h i s  a p p e a r s  t o  be t h e  l i m i t  
o f  a c c u r a c y  f o r  t h e  method. 

The d e t e c t i o n  l i m i t  f o r  CaO and Fe203 i s  0.01%. The v a l u e  f o r  
c a l c i u m  a t  0.02% r e p r e s e n t s  8 scale d i v i s i o n s  on t h e  a t o m i c  a b s o r p t i o n  
and shou ld  be a c c u r a t e  i n  t h a t  range .  We are d o i n g  a d d i t i o n a l  t e s t s  
t o  c o n f i r m  t h i s .  



APPENDIX 1-b 

THERMAL BREAKDOWN TEST 

S t a n d a r d  M e t h o d :   q quartz s a m p l e  ( a p p r o x i m a t e l y  4 "  x  4 "  x  4 " )  i s  

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

p r e h e a t e d  t o  600°C.  The t e m p e r a t u r e  i s  t h e n  

r a i s e d  t o  1000°C o v e r  a  p e r i o d  o f  2  h o u r s .  A t  

t h e  e n d  o f  t h i s  2 - h o u r  p e r i o d ,  t h e  s a m p l e  i s  

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

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

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

s t i l l  b e  i n  o n e  p i e c e ,  t h e  t e s t  i s  c o n t i n u e d  b y  

r a i s i n g  t h e  t e m p e r a t u r e  t o  1300°C o v e r  a n o t h e r  

2 - h o u r  p e r i o d .  A t  t h e  e n d  o f  t h i s  2 - h o u r  

p e r i o d  ( e l a p s e d  t i m e  4 h o u r s ) ,  t h e  s a m p l e  i s  

r e m o v e d  f r o m  t h e  f u r n a c e  a n d  c o o l e d  t o  r o o m  

t e m p e r a t u r e .  

The  s a m p l e  i s  t h e n  e x a m i n e d  a g a i n ,  a n d  t h e  

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

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

i n t o  s i x  o r  l e s s  p i e c e s ,  i t  i s  a c c e p t a b l e ,  b u t  

i f  i t- h a s  c r a c k e d  o r  d e c r e p i t a t e d  i n t o  1 0  o r  

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

R e v i s e d  M e t h o d :  A t  U.B.C., t h e  f u r n a c e  i s  a p p r o x i m a t e l y  2  c u b i c  

f e e t  i n  s i z e  w h i c h  e n a b l e s  i t  t o  t a k e  o n l y  4 

s a m p l e s  a t  a  t i m e ,  2  o n  t o p  o f  2. Due t o  t h i s  

a r r a n g e m e n t  i t  was n o t  p o s s i b l e  t o  r emove  a  

c r a c k e d  s a m p l e  a t  t h e  1000°C t h r e s h h o l d .  A t  

t h e  e n d  o f  t h e  2 - h o u r  1000°C p e r i o d  a  v i s u a l  

e x a m i n a t i o n  was made o f  t h e  s i l i c a  s a m p l e s .  I f  

o n e  h a d  c r a c k e d  i t  was n o t e d  b u t  n o t  r e m o v e d .  

D u r i n g  t h e  i n i t i a l  2 - h o u r  p e r i o d  o n l y  1 l a y e r  

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



U . B . C .  

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

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

o p e n i n g  . 

A t  t h e  e n d  o f  t h e  1 3 0 0 ° C  r a i s e  t h e  b l o c k s  w e r e  

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

c o o l  i n g .  

The  w o r k  a t  U . B . C .  was c a r r i e d  o u t  u n d e r  t h e  

s u p e r v i  s i o n  o f  D r .  C h a k l  a d e r  ' P r o f e s s o r  o f  

M e t a l  1  u r g i c a l  E n g i n e e r i n g  s p e c i  a1 i z i n g  i n  

c e r a m i c s .  



A P P E N D I X  2 



APPENDIX 2 

SAMPLE # CLAIM DESCRIPTION 

SNOW l l m  

SNOW 7m 

SNOW 14m 

SNOW 7m 

SNOW 5m 

R A I N  2 16m 

R A I N  2 lOcm 

R A I N  2 lOcm 

R A I N  1 18m 

R A I N  2 18m 

R A I N  2 18m 

c h i p  o f  s u g a r y  m a t e r i a l  w i t h  Fe & 

Mn s t a i n  

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

c h i p  o f  c l e a n  m a t e r i a l  w i t h  m i n o r  

1  i m o n i  t e  

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

some s e r i c i t e  & m i n o r  s t a i n i n g  

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

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

g r a b  o f  b l a s t e d  m a t e r i a l ,  

c h a r a c t e r i s t i c  

g r a b  o f  t a l u s  

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

s l i g h t l y  c a l c a r e o u s .  

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

s l  i g h t l y  c a l c a r e o u s .  

c h i p  o f  good .  l o o k i n g  m a t e r i  a1 

1 9 6 7 0  R A I N  2 10m c h i p  o f  f a i r  m a t e r i a l  w i t h  m i n o r  

1  i m i n i  t e  

RAIN 1 30m c h i p  o f  g o o d  l o o k i n g  m a t e r i a l  



SAMPLE # CLAIM DESCRIPTION 
"cl 

19672  RAIN 2 30m c h i p  o f  c l e a n  m a t e r i a l  

1 9 6 7 9  DOLL 1 

19680  DOLL 1 

'L 

1 9 6 8 1  DOLL 1 

19682  DOLL 1 

1 9 6 7 5  SNOW 5m 

1 9 6 7 6  SNOW 5m 

1 9 6 7 8  DOLL 1 33m 

l m  

l m  

l m  

l m  

1 9 6 8 3  DOLL 1 3.5m 

DOLL 1 l m  

DOLL 1 4m 

LONG 1 15m 

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

s t a i n  

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

m a t e r i  a1 

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

m i n o r  i r o n  s t a i n  

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

w i  t h  w h i t e  v e i n i n g  and h y d r o c a r b o n  

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

i r o n  s t a i n  a n d  f a i n t  o d o u r  

c h i p  o f  d u l l  c h e r t  w i t h  m i n o r  i r o n  

s t a i n  

c h i p  o f  d u l l  c h e r t  w i t h  m i n o r  

1  i m o n i  t e  a n d  p y r o b i  t u m i  n  

c h i p  o f  d u l l  c h e r t  w i t h  m i n o r  

1  i m o n i  t e  and p y r o b i  t u m i  n  

c h i p  o f  d u l l  c h e r t  w i t h  i r o n  

a n d  p y r o b i  t u m i n  

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

m a t e r i  a1 

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

m i c a  a n d  l i m o n i t e  



S A M P L E  # C L A I M  D E S C R I P T I O N  
b v  

19689 L O N G  1 30m c h i p  o f  c l e a n  s u g a r y  q u a r t z i t e  

19690 L O N G  1 

19691 L O N G  1 

19692 L O N G  1 

19693 L O N G  1 

19694 L O N G  1 

19801 R A I N  4 

R A I N  4 

R A I N  4 

R A I N  4 

R A I N  4 

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

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

f e e l  

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

c h i p  o f  c l e a n  m a t e r i a l  w i t h  m i n o r  

i n c l u s i o n s  

c h i p  o f  m a t e r i a l  w i t h  m i n o r  

1  i m o n i  t e  

c h i p  o f  b u f f  s u g a r y  q u a r t z i t e  

w i t h  m i n o r  1  i m o n i  t e  

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

some i m p u r i t i e s  

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

m a t e r i  a1 

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

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

R A I N  4 7.2m c h i p  o f  b u f f  v e i n e d  m a t e r i a l  

R A I N  4 12.5111 c h i p  o f  s u g a r y  m a t e r i a l  

R A I N 4  17.5111 c h i p  o f  s u g a r y  m a t e r i a l  



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

1 9 8 0 9  SNOW l m  c h i p  o f  c l e a n  m a t e r i a l  w i t h  m i n o r  

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

1 9 8 1 1  SNOW l m  c h i p  o f  o l d  t r e n c h ,  p u r e  q u a r t z i t e  

1 9 8 1 2  SNOW l m  c h i p  o f  o l d  t r e n c h ,  c l e a n  m a t e r i a l  

w i  t h  m i n o r  1 i m o n i  t e  
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APPENDIX 3 
___ _ ._.. - _ _ __ _ 

Chemex Labs Ltd. 
Analytical Chemists Geochemists Registered Assayers 

212  Brooksbank A v e .  

N o r t h  Vancouver, B.C, 
Canada V7J 2C1 

Phone: (6041 984-0221 
Telex: 043-52597 

I -- -- - - -1 I CERTIFICATE OF A S S A Y  +- - - -- - -- - - - -- - . - - - - - - - -- 
L __ __ - -- d 

T O  : CONSOLIDATED SILVER S T A N D A R D  MINES LIMITED C E R T o  # : A8516632-001-A 
INVOICE # : I8516632 

11th F l o o r ,  1199 W e  HASTINGS ST. DATE : 15-NOV-85 
V A N C O U V E R ,  SIC. P.0. # : QONE 
V6E 3 T 5  

ATTN: A o R o C o  POTTER 
Samo 1 e P r e ~  Si02.X 

desc r  i o t i o n  code f u s i o n  
19651 208 99035 -- -- -- -- -- 
19652 203 9902s  -- -- -- -- -- 
19654 208 99-45 -- -- -- -- -- 
19655 208 99.60 -- -- -- -- -- 
19658 208 99.46 -- -- -- -- -- 
19661 208 99 -66  -- -- -- -- -- 
19664 208 99.56 -- -- -- -- -- 
19665 208 99-37  -- -- ..- -- -- 
19667 208 99.01 -- -- -- -- -- 
19668 208 99.16 -- -- -- -- -- 
19669 208 99.40 -- -- -- -- -- 
19670 208 9 9 - 5 1  -- -- -- -- -- 
19671 208 99-35  -- -- -- -- -- 
19672 208 99045 -- -- -- -- -- 
19675 208 99.51 -- -- -- -- -- 
19676 208 99.45 -- -- -- -- -- 
19678 208 99.26 -- -- -- -- -- 
19679 208 99.20 -- -- -- -- -- 
19680 208 99.56 -- -- -- -- -- 
1968 1 208 99-66  -- -- -- -- -- 
19682 208 990  56 -- -- -- -- -- 
19683 208 99065 -- -- -- -- -- 
19684 208 990 70 -- -- -- -- -- 
19685 208 99055 -- -- -- -- -- 
1968K 208 99 .2 r  -- -- -- -- -- 
19689 208 99.50 -- -- -- -- -- 
19690 208 990 56 -- -- -- -- -- 
19691 208 99.16 -- -- -- -- -- 
19692 208 99055 -- -- -- -- -- 
19693 208 99.56 -- -- -- -- -- 
19694 208 99.75- -- -- -- -- -- 
i 9 s o i  t o ~  99.60 -- -- -- -- - - 
19802 208 99.65 -- -- -- -- -- 
19803 208 99.56 -- -- -- -- -- 
19804 208 99.40 -- -- -- -- -- 
19805 208 99.60 -- -- -- -- - - 
19806 208 99.50 -- -- -- -- -- 
19807 208 99060 -- -- -- -- - - 

L 

19808 208 9904% -- -- -- -- -- 
19809 208 9 9 - 8 0  -- -- -- -- -- 

/ 
V 0 1  r e v  4/85 

R e q i s t e r e d  Assave r *  P r o v i n c e  o f  B r i t i s h  Co lumb ia  

NOV 1 8  w8F; 



Chemex Labs Ltd. 2 1 2  Brooksbank A v e .  

N o r t h  Vancouver.  B .C.  

Canada V 7 J  2C1 

Analytical Chemists Geochemists Registered Assayers Telephone.(604i 984.0221 
Telex 043-52597 

I I C E R T I F I C A T E  OF ASSAY 1 
I I 

TO : CCNSOLIDATEO S I L V E R  STANDARD MINES L I M I T E D  CERT. # : A 8 5 1 8 7 2 3 - 0 0 1 - A  
I N V O I C E  # : I 8 5 1 8 7 2 3  

11th F l o o r ,  1 1 9 9  W. HASTINGS ST. 
VANCOUVER, 9.C. 
V6E  3 T 5  

DATE : 31-JAN-86  
Po0m # : NONE 

ATTN: RoAo QUARTERMAIN 
1 Samo l e P r e p  S i O 2 l y  F e203 CaO A 1 2 0 3  L o O O I .  

d e s c r  i p t  i on code f u s i o n  
1 9 6 5 1  2 0 8  99.16 

1 9 8 0 9  2 0 8  99.40 0 0 0 4  ,,O 0 2, Om 27 0 0 0 8  - - . - 
..m........m........ 

R e g i s t e r e d  A s s a y e r r  P r o v i n c e  o f  i!3r i t i sh  C o l u m b i a  



Chemex Labs Ltd. 2 1  2 Brookshar lk  Ave. 

N o r t h  Vancouver,  B C .  
Canada V 7 J  2C1 

Analytical Chemists Geochemists Registered Assayers TeIephone.(6041 984 0221 
Telex 043-52597 

I I / I  I CERTIF ICATE OF ASSAY / I 
I 

TO : CONSOLIDATED SILVER STANDARD MINES L I M I T E D  CERT* rV : A8518723. -002-A 
I N V O I C E  # : I 8 5 1 8 7 2 3  
DATE : 31-JAN-86 
PeOm # : NONE 

ATTN: R.A. QUARTERMAIN 
Samo l e P r e p  S i 0 2 %  F e 2 0 3  CaO A1203 L m 0 . 1 8  

description code fusion % 4: Z X 
19811 2 0 8  99.57  0 - 0 4  Om02 0 .15  0 . 0 9  -- 

i I . - 
*.*.*....*...*.*. a 8 8 0  

R e g i s t e r e d  Assayer, P r o v i n c e  o f  S r  i t i s h  Columbia  



Chemex Labs Ltd. 2'1 2  Brooksbank Ave, 

N o r t h  Vancouver, B . C .  
Canada V7J 2C1 

AnalyticalChemists Geochemists RegisteredAssayers Telephorle:(604\ 984-0221 
Telex. 043-52597 

1 1 

1 

TO : CONSOLIDATED S I L V E R  STANDARD MINES L I M I T E D  CERT. # : A8518723-001-A 
I N V O I C E  1 : I 8 5 1 8 7 2 3  

11th F l o o r ,  1199 W. H A S T I N G S  ST. DATE : 31-JAN-86 
VANCOUVER, 8.C. P o 0 0  W : NONE 
V6E 315 

ATTN: RIA.  QUARTERHAIN 
Samp l e P r e p  Zr ( X R F )  

descr  i p t  i on code PPm 
19651 208 845 -- -- -- -- -- 
19652 208  862 -- -- -- -- -- 
19654  208 892 -- -- -- -- -- 
19655 208 758 -- -- -- -- -- 
19658 208  717 -- -- -- -- -- 
19661  208 739  -- -- -- -- -- 
19664  208 9 2 7  -- -- -- -- -- 
1 9 6 6 5 .  2 08 1 1 7 1  -- -- -- -- -- 
19667 208 1 1 5 4  -- -- -- -- -- 
19668 208 1125 -- -- -- -- -- 
19669 208 1187 -- - - -- -- -- 
19670 208  1050 -- -- -- -- -- - 19671  203 985 -- -- -- -- -- 
19672 208 1190  -- -- -- -- -- 
19675 208 936  -- -- -- -- -- 
19676 208 747 -- -- -- -- -- 
19678 208 66 1 -- -- -- -- -- 
19679 208 8 1 0  -- -- -- -- -- 
19680 208 797 -- -- -- -- -- 
19681 208 906  -- -- -- -- -- 
19682 208  786 -- -- -- -- -- 
19683 208 772 -- -- -- -- -- 
19684  208 778 -- -- -- -- -- 
19685 208 6 4 0  -- -- -- -- -- 
19688 208 773 -- -- -- -- -- 
19689 208 848 -- -- -- -- -- 
19690 208 678 -- -- -- -- -- 
19691  2 08 9 1 7  -- -- -- - - -- 
19692 208  946  -- -- -- -- -- 
19693 2 08 8 6 1  -- ..- -- -- -- 
1 9 6 9 4  208 7 3 1  -- -- -- -- -- 
19801  2 08 803 -- -- -- -- -- 
19802 208 713 -- -- -- -- -- 
19803 208 69 5 -- -- -- -- - - 
19804 2 0 8  768 -- -- -- -- -- 
19805 2 08 782 -- -- -- -- -- 
19806  208  804  -- -- -- -- -- 
19807 208 486 -- -- -- 9- -- - 
19808 208 6 2 4  -- -- -- -- -- 
19809 2 08 830 -- -- -- -- -- 

////& C e r t i f i e d  by ............ ......... 



Chemex Labs Ltd. 2 1 2  B rooksbank  Ave.  

Nor th  Vancouve r ,  6 . C .  

Canada V7J  2C1 

Analyt ical  Chemists Geochemists Registered Assa yers Telephorie:(604i 984-0221 
Telex 043-52597 

L 

TO : CONSOLIDATEO S I L V E R  STANDARD MINES L I M I T E D  CERTm # : A 8 5 1 8 7 2 3 - 0 0 2 - A  
I N V O I C E  L : 1 8 5 1 8 7 2 3  

1 1 t h  F l o o r ,  1 1 9 9  W m  HASTINGS ST0 DATE : 31-JAN-86 
V A N C O U V E R *  BoCo Po01 # : NONE 
V6E  315 

ATTN: R m A o  QUARTERMAIN 
I Samp l e  P r e p  Z r  ( X R F )  

descr  i p t  i on code D P ~  
1981 1 2 0 8  777 -- -- -- -- -- 

///% C e r t i f i e d  by m . 0  ~ o ~ ~ m ~ o o o o ~ . m m m  



Chemex Labs Ltd. 
Analyt~cal Chern~sts Geochernlsts Reg~stered Assayers 

-- - - -- - -- 

I C E R T I F I C A T E  OF A S S A Y  
! 

-- 
T O  : C O N S O L I D A T E D  S I L V E R  S T A N D A R D  M I N E S  L I M I T E D  CERT. % 

I N V O I C E  # 
11th F l o o r r  1199 W. H A S T I N G S  ST. D A T E  
VANCOUVERI  0.C. P o 0 0  # 
V 6 E  3T5  

212  Brooksbank Ave. 

N o r t h  Vancouver, B.C 

Canada V7J 2C1 

Phone: (6041 984.0221 
Telex: 043-52597 

: A 8 5 1 6 6 3 2 - 0 0 2 - A  
: I 8 5 1 6 6 3 2  
: IS-NOV-as 
: NONE 

ATTN:  AmRmCm P O T T E R  
S a r n o l e  P r e o  S i O 2 %  

descr i o t  i on code fus ion  
1 9 8 1 1  2 0 8  99.40 -- -- -- -- -- 

NOTE:  P U L V E R I Z E 0  I N  Z I R C O N I A  R I N G S  
N O T  C O R R E C T E D  FOR 0.1% Z r 0 2  I N D U C E D  I N  P R E P A R A T I O N  S T A G E  
C O R R E C T I O N  FOR Z r 0 2  WOULD I N C R t A S E  S i 0 2  C O N T E N T  B Y  0.1% 

/ n 

. VOI  rev 4/85 J24',-,4. -&- L- ..... dig ..... ;:.A. ............................ 
R e q i s t e r e d  A s s a v e r *  P r o v i n c e  o f  E r i t i s h  C o l u m b i a  
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APPENDIX 4 

THE UNIVERSITY OF BRITISH COLUMBIA 
309 - 6350 Stores Road 

VANCOUVER, B.C., CANADA 
V6T 1W5 

DEPARTMENT OF METALLURGICAL ENGINEERING 
Telephone: (604) 228-2676 

Apri l  15, 1986 

M r .  R. A. Quartermain 
Pres ident  
Consolidated S i l v e r  Standard Mines Ltd. 
1199 West Hast ings S t r e e t  
Vancouver, BC 
V6E 3V4 

Dear M r .  Quartermain: 

Re: Tes t ing  of S i l i c a  Samples 

Th i s  i s  t o  l e t  you know t h a t  we have completed the t e s t i n g  of t he  
16 s i l i c a  rock samples you s e n t  f o r  "Thermal Breakdown Tests".  The 
samples were approximately 64 cubic inches.  These were heated according 
t o  the schedule you suppl ied.  The specimens were observed a t  100O0C 
while  s t i l l  i n  the furnace,  then heated t o  1300°C over a two hour 
per iod.  The specimens were taken out  of t he  furnace and then we 
observed t h e i r  cracking behaviour. The r e s u l t s  of the  t e s t s  a r e  given 

b i n  the enclosed t ab l e .  It appears  t h a t  only t h r e e  samples were cracked 
s i g n i f i c a n t l y  enough t o  be r e j e c t e d ,  a l though two of these  were cracked 
i n t o  2 o r  3 pieces each. Only one of them, #19659, cracked i n t o  
m u l t i p l e  pieces.  We have saved a l l  the  specimens. I f  you want them 
back, you can pick them up a t  your convenience. 

Yours s i n c e r e l y ,  

A. C.D. Chaklader 
P ro fe s so r  

A C D C / ~ S  
Enclosures 



TABLE 1: Test  Data of S i l i c a  Samples 

Cont'd ... 2 

CONDITION a t  1300°C 

S t i l l  only 1 crack. E n t i r e l y  
i n t a c t  

Fractured at temperature i n t o  4 
p ieces ,  then  i n t o  6 p i eces  during 
COLD hand 1 ing  . 
No f u r t h e r  change - s t i l l  2 equal  
p i eces  

Frac tured  i n t o  - 10 pieces.  

Fractured i n t o  3 pieces.  

Major c racking  but  no sepa ra t ion  

Medium cracking but s t i l l  one 
piece. 

I n t a c t  i n  furnace  but  f r a c t u r e d  
i n t o  2 p i eces  on HOT removal. 

Fractured i n t o  2 p ieces .  

I n t a c t  - s t i l l  only minimal 
cracking.  

I n t a c t  - -4 cracks.  However, with 
COLD handling i t  f r ac tu red  i n t o  3 
p ieces .  

I n t a c t  - only medium cracking.  
1 small p iece  broke o f f  with tongs 
handl ing on HOT removal. 

I n t a c t  - l i g h t  cracking only. 

SAMPLE 

19653 
(OK) 

19656 
(OK) 

19657 
ReJECTED 

19659 
REJECTED 

19660 
REJECTED 

19662 
(OK) 

19663 
(OK) 

19666 
(OK) 

196 73 
(OK) 

19674 
(OK) 

19677 
(OK) 

19686 
(OK) 

19687 
(OK) 

CONDITION 
a t .  1000°C 

only 1 medium 
s i zed  crack 

only 1 crack 
i n t a c t  

f r a c t u r e d  i n t o  
2 equal  p ieces  

f r ac tu red  i n t o  
3 p ieces  

f r ac tu red  i n t o  
2 p i eces  

s l i g h t  cracking 
only  

minor cracking 

very  l i g h t  
cracking 

very minor 
cracking 

minimal 
cracking 

medium 
cracking 

No cracks  

- 

No cracks  



TABLE 1: Test Data of S i l ica  Samples (Continued) 

caused 5 fractures ( 3  large and 

* Sample numbers misread. 

** Numbers they should be. 





QUARTERNARY 
PLEISTOCENE ANQ RECENT 

SILURIAN 
LOWER dlLURIAN (ALL O R  IN PART) 

All or part ly equi./a{ent to Nonda formation : Sn, [,my .shale, 
5hale,  limesfone, dolo5tone; Sng , white quartzite ; 
Snv, volcanic (qreen5tofie) fra9nenta\+ on d f 10~5, dolostone; 
5n5, g r e e n 5 t o n e  sill5 and dyke+: contact wi th € 0 4  uncertain 

CAMBRIAN ANO OROOVlClAN 
Neetern 5 h a l e  facie* : 5hs le ,  limy 
sha l e ,  l i ~ e ~ t o n e ,  doloedone, 
contacS ~ i t h  5n uncertain 

CAMBRIANfifl%~ HADRYNIAN (WINDERMERE) 
LOWER CAMBRIAN HADRYNIAN (NINDERMERE) 

McNAUGHTON FORMATION: q u a r t z i t e ( q u a r t z  5ands-to.ne) 
feldspthic quartz- pebble conglomerate, siltstone, 
s h a l e ,  phytli-fe: quivalent to Gyp and Cmi 

............. CLAIM BOUNDARY 

.............................. CLAIM p 0 5 T  0 

A-- 
OU7CROP ............................ C 2 X 

CLIFF ................................... 
-,I--* 

GEOLOGICAL CONTACT ....... ./ - 
................................ 6EDDlNG 'bO' 

...................................... JOINT 4 

MARSH ...................................... 

................... HELICOPTER PAD @ 

CHIP SAMPLE. ACCEPTABLE .............................. . 
CHIP SAMPLE UNACCEPTABLE ........................... -1 

TRENCH SAMPLE ACCEPTABLE ......................... f 

.................... TRENCH SAMPLE UNACCEPTAeLE H 

THERMAL 5HOCK ACCEPTABLE ........................... a 
..................... THERMAL SHOCK UNACCEPTABLE 0 

SAMPLE NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19658 



. 
L 

4 

RAIN * 3 RAIN *L)- 

-- I - 
/ a - - / - - - -  ----- -- 

/---- 

............... CLAIM BOUNDARY 1 
CLAIM PO4T. .  ............................ 0 

c-- 
7 %  OUTCROP ............................ C > 

CLIFF ................................... A 
'TT-R'- 

GEOLOGICAL CONTACT.. ..... ./ - 
SEDD~NG ............................. d 

JOINT ...................................... L =  

CHIP SAMPLE ACCEPTABLE ............................... b4  

CHIP SAMPLE UNACCEPTABLE .... :. ..................... .1 

TRENCH SAMPLE ACCEPTABLE ......................... E.I.3 

.................... TREN Ct-4 SAMPLE UNACCEPTABLE H 

THERMAL SHOCK ACCEPTABLE ........................... @ 

..................... THERMAL SHOCK UNACCEPTABLE 0 

.......................................... 5AhlPLE NUMBER 19658 

MARSH ...................................... &- 

HELICOPTER PAD .................... 0 
1 



No 
O.C. 

CLAIM BOUNDARY ............... 1 
.............................. CLAIM PO41 0 

/-- 
3 %  OUTCROP ............................ C- -d  

CLIFF -4 ................................... 

GEOLOGICAL CONTACT ........ / - 
.................. HELICOPTER PAD.. 0 

............................... CHIP 5AMPLE ACCEPTABLE I-'. 
CHIP SAMPLE UNACCEPTABLE r ........................... 

TRENCH SAMPLE ACCEPTABLE w ......................... 

TRENCH SAMPLE UNACCEPTABLE .................... H 

THERMAL SHOCK ACCEPTABLE ........................... @ 

THERMAL SHOCK UN ACCEPTABLE ..................... 0 
I 



QUARTERNARY 
PLE1370CENe ANO RECENT 

1 

............... CLAIM BOUNDARY 1 

SILURIAN 
LOWLR ~ ILURIAN (ALL OR IN PART) 

All or partly q ~ i ~ d 1 - t  to Nonda fornlcltion : 5n, (irny 4016, 
5hdle i  l imejtone, dolo4tons; 9n9,  hits qpwtzite; 
9nv, volcanic (qreen3torre) fraFental4 on d f\w+, dotoetone ; 
9 9 ,  grcen j t~ne  3\15 and d y k e s :  entact  with € 0 4  uncct.fain 

CAMBRIAN AN* ORDOVitGIAN 
We4tern &hate faciea: 5hale, limy 

'Shale, lirlle&one, ddo&one, 
contqct wilh 5n uncertain 

CLAIM P o J T  .............................. C] 
, 

/-- 3 x  OUTCROP. ........................... 

CLIFF ................................... A? 
-n~-- f  

GEOLOGICAL CONTACT ........ - - 
JOINT ....................................... ~2, 

................................ i CHIP SAMPLE ACCEPTABLE W . - 
CHIP SAMPLE UNACCEPTABLE ........................... . 

TRENCH 5AMPLE ACCEPTABLE -4 \ 
* ......................... 

TRENCH SAMPLE UNACCePTA0L.E ............... ,... . m 
........................... THERMAL 5HOCK ACCEPTAWg e 

..................... THERMAL SHOCK UNACCEPTABLE 0 

CAMBRIANPJ'%R HAORYNIAN (WINDERMERE) 
LOWER CAM0RlAN*%@ HAORYNIAN (NINDERMERE) 

MNAUQHTON FORMATION : quarfz i td(~uort~  5anddone) 
feldapathk %uclrtz- pebble conglometa-ke,  ~ i k t o n e ,  
&hale, phylliie: quivaleat to &yp and dmi 

I 

................... HELlCoPlER PAD: 
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