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I" 

The I n v i n c i b l e  Crown G r a n t e d  C l a i m  was p u r c h a s e d  by  A . J .  

Bo ronowsk i  i n  o r d e r  t o  o b t a i n  t h e  u n d e r l y i n g  I n v i n c i b l e  Mine a n d  

t u n g s t e n  r e s e r v e s  r e m a i n i n g  w i t h i n  t h e  mine.  

The I n v i n c i b l e  Mine p r o d u c e d  287 ,  318  t o n n e s  o f  o r e  a v e r a g i n g  

0 . 6 5 %  W03 b e t w e e n  e a r l y  1 9 7 1  a n d  S e p t e m b e r  1973 .  

The I n v i n c i b l e  Mine c o n t a i n s  r e s e r v e s  of 7 5 , 1 2 8  t o n s  a v e r a g i n g  

0 . 6 2 %  HO,, w h i c h  r e p r e s e n t s  4 6 , 3 5 9  U n i t s  of HO,. T h i s  f i g u r e  

i n c l u d e s  t h e  P r o b a b l e ,  P o s s i b l e ,  a n d  M a r g i n a l  Ore R e s e r v e s  of  a l l  

c a t e g o r i e s  ( Append ix  2 ) .  

An e x p l o r a t i o n  p r o g r a m  c o n s i s t i n g  o f  s u r f a c e  g e o l o g i c a l  

mapp ing  was c o n d u c t e d  b e t w e e n  O c t o b e r  30 a n d  November 2, 1 9 9 0  by  

A .  J .  B o r o n o w s k i .  A s  w e l l ,  t h e  p o r t a l  e n t r a n c e  w h i c h  was b a r r i c a d e d  

by  Canex L t d .  i n  1 9 7 3  was e x a m i n e d .  The access  r ema ins  b l o c k e d .  

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

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

w i t h i n  o l d  mine w o r k i n g s .  

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

Co lumbia ,  a p p r o x i m a t e l y  9 .  5 k i l o m e t r e s  s o u t h  s o u t h e a s t  o f  Sa lmo  

( F i g u r e  1 ) .  The c l a i m  i s  s i t u a t e d  w i t h i n  N. T. S. map s h e e t  82  F / 3 E  

a n d  a r e  c e n t r e d  a b o u t  49O06' 50"  N o r t h  l a t i t u d e  a n d  117O13'  25"  H e s t  

l o n g i t u d e .  

Access t o  t h e  p r o p e r t y  i s  v i a  Highway 6 t o  S h e e p  C r e e k  a n d  

t h e n  from t h e  s o u t h  s i d e  o f  S h e e p  C r e e k  a w e l l  m a i n t a i n e d  g r a v e l  

r o a d  h e a d s  e a s t w a r d  up t o  t h e  a b a n d o n e d  J e r s e y - F e e n e y - E m e r a l d -  

D o d g e r - I n v i n c i b l e  Mine. The f i r s t  r o a d  t o  t h e  l e f t  p a s t  t h e  p a d -  

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

I n v i n c i b l e  d e c l i n e  i s  l o c a t e d  b e n e a t h  t h e  E m e r a l d  p i t  ( F i g u r e  3 ) .  
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The I n v i n c i b l e  t u n g s t e n  o r e  z o n e  i s  3,100 f e e t  n o r t h e a s t  o f  t h e  o l d  

E m e r a l d  t u n g s t e n  mine  a n d  250 f e e t  n o r t h w e s t  o f  t h e  n o r t h  e n d  o f  

t h e  o l d  J e r s e y  l e a d - z i n c  mine ,  o n  I r o n  M o u n t a i n  ( F i g u r e  3). 

C l a i m  Name 

I n v i n c i b l e  

Own- 

R e c o r d  U n i t s  D a t e  of E x p i r y  Owner 
No. Record Year  

6080 1 March 1991 A .  Boronowsk i  

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

w i t h i n  t h e  N e l s o n  M i n i n g  D i v i s i o n  ( F i g u r e  2). 

R.  C.  G. I 12084 
O l d ,  r o t t e n  c l a i m  p o s t s  w e r e  l o c a t e d  i n  t h e  f i e l d  a t  a p p r o x i -  

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

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

s q u a r e d  b u t  no  t a g s  were  a f f i x e d  t o  t h e  p o s t  a n d  n o  w r i t i n g  i s  

l e g i b l e .  

Phvsioaraabx-md Climata 

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

M o u n t a i n  t o p o g r a p h y  a n d  a wet c l i m a t e .  E l e v a t i o n s  o n  t h e  p r o p e r t y  

r a n g e  f r o m  4,000 f e e t  ( 1 ,  219 m e t r e s )  t o  4,550 f e e t  ( 1 ,  387 met res ) .  

S l o p e s  r a n g e  f r o m  m o d e r a t e  t o  s t e e p .  

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

c o n t a i n e d  i n  v a r i o u s  u n p u b l i s h e d  C a n a d i a n  E x p l o r a t i o n  L t d .  r e p o r t s .  

The E m e r a l d ,  F e e n e y ,  Dodger ,  a n d  I n v i n c i b l e  t u n g s t e n  m i n e s  o f  

t h e  Sa lmo  a r e a  of  t h e  West K o o t e n a y  D i s t r i c t  were  worked  i n t e r m i t -  

t e n t l y  b e t w e e n  1 9 4 3  a n d  1 9 7 3 .  D u r i n g  t h a t  p e r i o d  t o t a l  p r o d u c t i o n  

o f  t u n g s t e n  f r o m  t h e  m i n e s  was 1 , 4 0 1 , 3 4 5  t o n n e s  o f  o r e  w h i c h  y i e l d  

8 , 0 6 5 , 0 1 0  k i l o g r a m s  o f  W03 (1 ,  5 4 4 , 7 0 2  t o n s  a v e r a g i n g  0. 5 6 %  WO,). 

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

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

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

a r e a  o c c u r r e d  i n  1 9 4 2  a f t e r  s p e c i m e n s  of  s k a r n  f r o m  t h e  E m e r a l d  

l e a d - z i n c  mine  were s u b m i t t e d  f o r  molybdenum a s s a y  a n d  f o u n d  t o  

c o n t a i n  t u n g s t e n .  The E m e r a l d  a n d  Dodger  Mines  w e r e  d e v e l o p e d  t o  

e x t r a c t  t h e  t u n g s t e n  by  Wartime M e t a l s  C o r p o r a t i o n ,  a Crown 

company.  C o n s t r u c t i o n  o f  a 300  t o n  c o n c e n t r a t o r  commenced i n  

S e p t e m b e r ,  1 9 4 2  a n d  t h e  o p e r a t i o n  w a s  c l o s e d  down i n  O c t o b e r  1 9 4 3  

when t h e  demand f o r  t u n g s t e n  e a s e d .  

I n  1 9 4 7 ,  C a n a d i a n  E x p l o r a t i o n  L i m i t e d  p u r c h a s e d  t h e  p r o p e r t y  

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

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

d i s c o v e r e d .  A p p r o x i m a t e l y ,  6 0 , 0 0 0  t o n s  of l e a d - z i n c  o r e  was 

o u t l i n e d  i n  t h e  J e r s e y  d e p o s i t .  I n  v i e w  o f  t h e  f a v o u r a b l e  b a s e  

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

t u n g s t e n ,  i t  was d e c i d e d  t o  c l o s e  down t h e  E m e r a l d  T u n g s t e n  m i n e  

a n d  c o n v e r t  t h e  m i l l  t o  a l e a d - z i n c  o p e r a t i o n .  The t u n g s t e n  mine  

was p h a s e d  o u t  i n  December 1 9 4 8  a n d  t h e  l e a d - z i n c  p r o d u c t i o n  

commenced i n  March I 9 4 9  a n d  r e m a i n e d  i n  p r o d u c t i o n  u n t i l  1 9 7 0 .  

I n  1 9 5 1  t h e  C a n a d i a n  Governmen t  p u r c h a s e d  two  b l o c k s  o f  g r o u n d  

f r o m  C a n a d i a n  E x p l o r a t i o n  L i m i t e d ,  c o v e r i n g  t h e  E m e r a l d  t u n g s t e n  

o r e  a n d  t h e  p a r t l y  d e v e l o p e d  Dodger  t u n g s t e n  o r e  z o n e ,  t o  t h e  e a s t  

o f  t h e  J e r s e y  l e a d - z i n c  mine .  

I n  1 9 5 2 ,  C a n a d i a n  E x p l o r a t i o n  b o u g h t  b a c k  t h e  t w o  ore  b l o c k s  
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f r o m  t h e  g o v e r n m e n t  a n d  o p e r a t e d  t h e  t u n g s t e n  mine  u n t i l  A u g u s t  

1 9 5 8 .  The F e e n e y  Mine, w h i c h  h a d  b e e n  d i s c o v e r e d  e a r l i e r  was i n  

p r o d u c t i o n  b e t w e e n  1 9 5 1  a n d  1955 .  T h e  F e e n e y  Mine w h i c h  i s  l o c a t e d  

300  f e e t  n o r t h  of  t h e  Emerald mine  c o n t r i b u t e d  6 0 , 0 0 0  t o n s  o f  o r e  

g r a d i n g  0.  9 2 %  WO,. 

U n d e r g r o u n d  e x p l o r a t i o n  i n  t h e  Dodger  a r e a ,  w h i c h  was d i s c o v e -  

r e d  by  t h e  C a n a d i a n  g o v e r n m e n t  i n  1 9 4 3 ,  p r o v e d  up  two t u n g s t e n  o r e  

z o n e s .  The Dodger  4400  was o p e r a t e d  f r o m  1 9 5 2  t o  1 9 5 7  a n d  p r o d u c e d  

1 3 7 , 0 0 0  t o n s  a v e r a g i n g  0.56% HO,, a n d  t h e  Dodger  4200  o p e r a t e d  f r o m  

1 9 5 4  u n t i l  1 9 5 7  a n d  p r o d u c e d  1 5 8 , 0 0 0  t o n s  a v e r a g i n g  0.60% WO,. 

I n  1 9 5 3  a n d  1 9 5 4 ,  t h e  p r o p o s e d  n o r t h w a r d  e x t e n s i o n  o f  t h e  

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

d r i l l  t e s t e d .  T h e  f i r s t  h o l e  t o  h i t  t a r g e t  i n t e r s e c t e d  1 0  f e e t  

g r a d i n g  0 . 7 5 %  WO,. By 1 9 5 6 ,  t h e  I n v i n c i b l e  o r e b o d y  h a d  b e e n  d r i l l  

i n d i c a t e d  a n d  a s h a f t  was c o l l a r e d  i n  1 9 5 7  n e a r  t h e  p r e s e n t  

I n v i n c i b l e  p o r t a l .  However ,  t h e  s h a f t  p i l o t  h o l e  i n t e r s e c t e d  26 

f e e t  of t u n g s t e n  o r e ,  so a new s h a f t  s i t e  was l o c a t e d .  Owing t o  

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

I n  1 9 6 9 ,  a f t e r  a t o t a l  o f  3 4 , 4 6 2  f e e t  of  d i amond  d r i l l i n g ,  

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

g i v e n  f o r  d e v e l o p m e n t  o f  t h e  I n v i n c i b l e  o r e  z o n e .  The o r e  z o n e  was 

d e v e l o p e d  b y  d r i v i n g  a 6 , 0 0 0  f e e t  l o n g ,  1 6  f e e t  b y  1 9  f e e t  d r i f t  t o  

f a c i l i t a t e  t h e  t r a c k l e s s  m i n i n g  method.  The o l d  E m e r a l d  m i l l  was 

r e h a b i l i t a t e d  a n d  u t i l i z e d  m a c h i n e r y  from t h e  J e r s e y  m i l l .  I n  

1 9 7 0 ,  m i l l  c o n s t r u c t i o n  was c o m p l e t e d  a n d  p r o d u c t i o n  came f r o m  t h e  

r e h a b i l i t a t e d  Dodger  w o r k i n g s ,  s i n c e  t h e  I n v i n c i b l e  o r e  z o n e  had  

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

Be tween  e a r l y  1 9 7 1  a n d  S e p t e m b e r  1 9 7 3 ,  t h e  I n v i n c i b l e  mine 

p r o d u c e d  287 ,  318  t o n n e s  of  o r e  g r a d i n g  0.  6 5 %  H03. 
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e t e d  i n  199Q 

G e o l o g i c a l  mapp ing  a t  a s c a l e  of 1 i n c h  = 2 0 0  f e e t  was 

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

p r o p e r t y .  

The s a m p l e s  were  s e n t  t o  Acme A n a l y t i c a l  L a b o r a t o r i e s  L t d .  

A c m e  Lab. 1 f o r  a n a l y s i s .  

The p r e p a r e d  s a m p l e s  were  a n a l y z e d  for a 30 e l e m e n t  I . C .  P.  

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

Append ix  1 - A n a l y t i c a l  R e s u l t s  for d e t a i l .  

Gold :  H I B K  a c i d  l e a c h  e x t r a c t i o n  o f  a 10 gram s a m p l e  

f o l l o w e d  by  a n  A A  a n a l y s i s  y i e l d e d  a l o w e r  d e t e c -  

t i o n  l i m i t  o f  1 ppb.  

A 30 e l e m e n t  I . C . P .  p a c k a g e :  

Hot HN03-HC1 e x t r a c t i o n  of 0.500 gram s a m p l e  f o l -  

l owed  by  a n  I n d u c t i o n  C o u p l e d  P l a s m  a n a l y s i s  of a 

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

Hn, Fe ,  Sr ,  C a ,  P ,  L a ,  C r ,  H g ,  B a ,  T i ,  B,  H, a n d  

l i m i t e d  for Na, K ,  a n d  A l .  

The f o l l o w i n g  s e c t i o n  i s  e x c e r p t  f r o m  H u l l i g a n  (1984). The 

E m e r a l d ,  F e e n e y ,  I n v i n c i b l e ,  Dodger ,  a n d  J e r s e y  m i n e s  a r e  c o n t a i n e d  

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

of w h i c h  s t r i k e s  a b o u t  0 1 5 O  a n d  p l u n g e s  n o r t h w a r d  a n d  s o u t h w a r d  

f r o m  a b o u t  t h e  m i d s e c t i o n  of t h e  mine  a r e a ,  ( F i g u r e  3 ) .  The e a s t e r n  

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

o r e b o d i e s ,  w h i l e  t h e  E m e r a l d ,  F e e n e y  a n d  I n v i n c i b l e  a r e  i n  t h e  

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

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

1. t h e y  a r e  w i t h i n  t h e  z o n e  of maximum c u r v a t u r e  of t h e  ' b u l g e '  

s t r u c t u r e  of t h e  K o o t e n a y  Arc;  a n d  

2 .  t h e y  a r e  i n  a s t r o n g l y  f r a c t u r e d  z o n e  j u s t  e a s t  of t h e  t r a c e  

of t h e  e a s t w a r d - d i p p i n g  Waneta  F a u l t ,  a l o n g  w h i c h  t h e  

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

J u r  a s  s i c v o l  c a n i  c - s e d i  men t a r  y a s s e m b l a g e .  

T h i s  f a u l t  forms t h e  b o u n d a r y  b e t w e e n  t h e  E a s t  a n d  West 
t u n g s t e n  z o n e s  a n d  t h e  w e s t e r n  b o u n d a r y  of t h e  s t r o n g l y  f r a c t u r e d  

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

t u n g s t e n  d e p o s i t s  i s  d e s c r i b e d  a s  t h e  "Mine  B e l t "  ( P y l e s  a n d  

H e w l e t t ,  1 9 5 9 ) .  The e a s t e r n  b o u n d a r y  of t h e  s t r o n g l y  f r a c t u r e d  

z o n e  o c c u r s  a p p r o x i m a t e l y  100 metres  e a s t  of t h e  E a s t  Dodger  a n d  

Dodger  Mines  a l o n g  t h e  f a u l t  c o n t a c t  b e t w e e n  t h e  A c t i v e  F o r m a t i o n  

( B l a c k  A r g i l l i t e  B e l t )  a n d  t h e  L a i b  F o r m a t i o n  ( F i g u r e  3 ) .  

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

F i g u r e  3.  
T h i s  s t r a t i g r a p h y  has  b e e n  i n t r u d e d  by  t h e  E m e r a l d ,  Dodger ,  

a n d  T o w n s i t e  g r a n i t e  s t o c k s  of C r e t a c e o u s  a g e .  Numerous l a m p r o p h -  

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

l o c a l l y  c u t  t h e  o r e .  

T h e  o r e  z o n e s  a r e  n o r m a l l y  c o n t a i n e d  w i t h i n  s k a r n s  of t h e  L a i b  

F o r m a t i o n  a l o n g  t h e  c o n t a c t  of  a C r e t a c e o u s  s t o c k  or a t r o u g h - l i k e  

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

S k a r n s  w i t h  m i n o r  s c h e e l i t e  f o r m s  numerous  b a n d s  up  t o  1 5  

m e t r e s  wide ,  e s p e c i a l l y  i n  t h e  Truman a n d  R e e v e s  members.  D o l o m i t e  

of t h e  R e e v e s  l i m e s t o n e  i s  t h e  h o s t  rock  of  t h e  J e r s e y  a n d  o l d  

Emera ld  l e a d - z i n c  d e p o s i t s .  They  a r e  a t  a s l i g h t l y  h i g h e r  h o r i z o n  

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

c a l c a r e o u s  b e d s .  S i l i c a t e  or s u l p h i d e  s k a r n  i s  t h e  h o s t  r o c k  of 
most  s c h e e l i t e  m i n e r a l i z a t i o n  b u t  ' g r e i s e n  o r e '  e x t e n d s  a s  much a s  

1 2  m e t r e s  i n t o  t h e  g r a n i t e  a t  t h e  E m e r a l d .  

The t y p i c a l  s k a r n  i s  a g r e e n  a n d  brown g r a n u l a r  r o c k  composed  
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c h i e f l y  of p y r o x e n e ,  g a r n e t  a n d  l o c a l l y  a m p h i b o l e ,  w i t h  v a r i o u s  

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

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

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

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

S m a l l  a m o u n t s  o f  a p a t i t e  a r e  common. T o u r m a l i n e  was r e p o r t e d  t o  be  
r e l a t i v e l y  a b u n d a n t  i n  q u a r t z  v e i n s  a t  g r a n i t e  c o n t a c t s  a t  t h e  

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

F e e n e y  a n d  Dodger  was m e n t i o n e d  b y  B a l l  ( 1 9 5 4 ) .  

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

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

Some p y r i t e  h a s  b e e n  r e p o r t e d .  C h a l c o p y r i t e  i n  sma l l  a m o u n t s  i s  

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

s c h e e l i t e  a r e  r e l a t i v e l y  a b u n d a n t  a t  t h e  Dodger .  A l i t t l e  

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

T E C H N I C A L  D A T A  AND I N T E R P R E T A T I O N  

T h e  I n v i n c i b l e  Mine o c c u r s  a l o n g  t h e  w e s t e r n  c o n t a c t  o f  t h e  

Dodger  s t o c k  a n d  i s  h o s t e d  w i t h i n  t h e  e a s t w a r d  d i p p i n g  R e e v e s  

l i m e s t o n e  ( F i g u r e  3 ,  C r o s s - S e c t i o n ) .  The f o l l o w i n g  d e s c r i p t i o n  i s  

from Thompson ( 1 9 7 3 )  b u t  e x c e r p t  f r o m  M u l l i g a n  ( 1 9 8 4 ) .  

The I n v i n c i b l e  o r e b o d y  i s  i n  t h e  o v e r t u r n e d  l i m b  of t h e  J e r s e y  

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

t h e  Truman a n d  E m e r a l d  Members o f  t h e  L a i b  F o r m a t i o n  r e s p e c t i v e l y  

( F i g u r e  3 ) .  Most o f  t h e  t u n g s t e n  o r e  ( s c h e e l i t e )  o c c u r s  i n  

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

s t o c k ,  more or l e s s  c o n f o r m a b l e  w i t h  l a y e r i n g  of t h e  m a r b l e .  I n  

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

t h e  d e s c r i p t i v e  t e rm ' o r e  f l ame '  w a s  a p p l i e d  by  t h e  mine  g e o l o -  

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



8 

i r r e g u l a r .  Ore z o n e s  e x t e n d  up  t o  80  f e e t  f r o m  t h e  s t o c k ,  a n d  may 

be  more t h a n  1 0  f e e t  t h i c k ,  b u t  most o r e  d o e s  n o t  e x t e n d  beyond  2 0  

f e e t  f r o m  t h e  s t o c k  a n d  i s  t y p i c a l l y  l e s s  t h a n  8 f e e t  t h i c k .  

C o n t i n u i t y  of  o r e  a l o n g  s t r i k e  s e l d o m  e x c e e d s  a few t e n s  o f  f e e t .  
Ore g rades  a s  h i g h  as  7. 6 %  WO, ( a c r o s s  1. 6 f e e t )  w e r e  e n c o u n t e r e d .  

However,  0 . 7 5  t o  1 . 5 0 %  HO, a r e  more t y p i c a l  o f  o r e - g r a d e  m a t e r i a l .  

Some of t h e  o r e  z o n e s  c o m p r i s e  a g g r e g a t e s  of a n g u l a r  rock  

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

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

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

P a s t o o r ' s  ( 1 9 7 0 )  d e s c r i p t i o n  i s  a s  f o l l o w s :  

The I n v i n c i b l e  o r e - z o n e  i s  d i v i d e d  i n t o  two z o n e s  s e p a r a t e d  b y  

a 6 5 0  f o o t  l o n g  a r e a  c o n t a i n i n g  g r a n i t e  c r o s s - d y k e s .  

T h e  s o u t h  z o n e  i s  a p p r o x i m a t e l y  800 f e e t  l o n g  a n d  i s  l y i n g  

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

g r a n i t e  a n d  e a s t - d i p p i n g  E m e r a l d  g r a n i t e .  The E m e r a l d  g r a n i t e  

u n d e r l i e s  a f a u l t  s u r f a c e  a n d  d i p s  a p p r o x i m a t e l y  35O e a s t .  The 

t r o u g h  i s  t e r m i n a t e d  a t  b o t h  e n d s  b y  a r e a s  o f  " h i g h  g r a n i t e ' '  a n d  

c r o s s - d y k e s .  The n o r t h  z o n e  i s  a p p r o x i m a t e l y  1 1 0 0  f e e t  l o n g  a n d  

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

by  w e s t - d i p p i n g  Dodger g r a n i t e  a n d  t h e  e a s t - d i p p i n g  c o n t a c t  b e t w e e n  

E m e r a l d  b l a c k  a r g i l l i t e  a n d  l i m e s t o n e .  T h i s  c o n t a c t  d i p s  a b o u t  40° 

e a s t ,  a n d  t h e  g r a n i t e  d i p s  a b o u t  35O west .  

I n  b o t h  z o n e s ,  t u n g s t e n  o re  o c c u r s  w h e r e  t h e  l i m e s t o n e  i s  i n  

c o n t a c t  w i t h  t h e  Dodger  g r a n i t e .  The o r e  i s  c o n t a i n e d  i n  q u a r t z -  

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

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

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

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

b y  Lower C a m b r i a n  a g e  r o c k s  o f  t h e  L a i b  F o r m a t i o n .  The Truman a n d  

R e e v e s  members of  t h e  L a i b  F o r m a t i o n  h a v e  b e e n  i n t r u d e d  by  g r a n i t e  
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of t h e  Dodger  S t o c k .  

The p r o p e r t y  g e o l o g y  i s  p r e s e n t e d  i n  F i g u r e  4 a n d  a b r i e f  

d e s c r i p t i o n  of l i t h o l o g i e s  f o l l o w s :  

Lower C a m b r i m  

U n i t  Q: Truman F o r m a t i o n :  The p r e d o m i n a n t  r o c k  t y p e  i s  a d a r k  

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

w h i c h  c o n t a i n s  t h i n l y  l a m i n a t e d  ( 5  m m ) ,  a l t e r n a t i n g  l i g h t  a n d  d a r k  

b a n d s  of b i o t i t e  a n d  q u a r t z .  G r a i n  s i z e  a p p e a r s  t o  b e  c o n t r o l l e d  

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

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

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

U n i t  5:  R e e v e s  Member: The p r e d o m i n a n t  r o c k  t y p e  i s  a l i g h t  

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

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

The b e d s  a r e  g e n e r a l l y  l e s s  t h a n  5 m e t r e s  t h i c k .  The b e d s  c o n t a i n  

t h i n  i n t e r b e d s  of a r g i l l i t e  a n d  s i l t s t o n e .  P o s s i b l y  t h e  l i m e s t o n e  

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

d e e p  b a s i n  e n v i r o n m e n t .  

Cretaceous 

U n i t  10:  G r a n i t e :  The Dodger  g r a n i t e  c o m p r i s e s  a r u s t y  t o  

p i n k i s h  w e a t h e r i n g ,  medium t o  c o a r s e  g r a i n e d ,  b i o t i t e  g r a n i t e .  

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

c r y s t a l  o c c u r  o c c a s i o n a l l y .  

Structure 

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

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

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

a n g u l a r  q u a r t z  g a u g e  o f t e n  o c c u r s  a l o n g  f a u l t  p l a n e s .  The r e g i o n a l  

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

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

members a r e  a l t e r e d  t o  s k a r n .  A d e s c r i p t i o n  o f  t h e  s k a r n s  i s  

c o n t a i n e d  i n  t h e  R e g i o n a l  G e o l o g y  s e c t i o n .  

Economic Geoloax 

The I n v i n c i b l e  Mine p r o d u c e d  287 ,  3 1 8  t o n n e s  o f  ore  a v e r a g i n g  

0 . 6 5 %  WOJ b e t w e e n  e a r l y  1 9 7 1  a n d  S e p t e m b e r  1 9 7 3 .  

The I n v i n c i b l e  Mine c o n t a i n s  r e s e r v e s  o f  7 5 , 1 2 8  t o n s  a v e r a g i n g  

0. 6 2 %  WO,, w h i c h  r e p r e s e n t s  4 6 , 3 5 9  U n i t s  of  WO,. T h i s  f i g u r e  

i n c l u d e s  t h e  P r o b a b l e ,  P o s s i b l e ,  a n d  M a r g i n a l  Ore  R e s e r v e s  o f  a l l  

c a t e g o r i e s  ( A p p e n d i x  2 ) .  

Rock s a m p l e  I N  90-1  r e p r e s e n t s  a d i r t y ,  s i l i c i f i e d  s i l t s t o n e  

w h i c h  was h e a v i l y  i r o n  s t a i n e d .  A s  w e l l ,  some y e l l o w i s h - g r e e n  

s t a i n  o c c u r r i n g  on  t h e  o u t c r o p  may be  a molybdenum s t a i n .  

Rock s a m p l e  I N  90-2  r e p r e s e n t s  t h e  q u a r t z - p y r i t e  s t o c k w o r k  

( g r e i s e n )  a d j a c e n t  t o  t h e  g r a n i t e  w i t h i n  t h e  E m e r a l d  p i t .  The 

g r a n i t e  i s  c u t  by  a s t o c k w o r k  o f  molybdenum b e a r i n g  q u a r t z  v e i n s .  

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

m i n e r a l i z a t i o n .  The s a m p l e  a s s a y e d  1 9  ppm Mo, 1 8 4  ppm A s ,  6 0  ppm 

W, a n d  48 ppb  g o l d .  

Rock s a m p l e  I N  90 -3  r e p r e s e n t s  a n  a l t e r n a t i n g  l i g h t  a n d  d a r k  

b a n d e d  l i m e s t o n e .  T h e  s a m p l e  c o n t a i n e d  some u n u s u a l  f l o r e s c e n t  
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y e l l o w  a n d  l i g h t  b l u e  m a t e r i a l .  The s a m p l e  c o n t a i n s  7 ppm U. a n d  

135 ppm S t r o n t i u m .  

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

t h e  R e g i o n a l  a n d  P r o p e r t y  G e o l o g y  s e c t i o n s .  

CONCLUSIONS AND R E C O H W E N D I T I O N S  

The I n v i n c i b l e  Mine p r o d u c e d  287, 318 t o n n e s  of o r e  

a v e r a g i n g  0.65% HO, b e t w e e n  e a r l y  1971 a n d  S e p t e m b e r  1973. 

The I n v i n c i b l e  Mine c o n t a i n s  r e s e r v e s  of 75, 128 t o n s  a v e r a g i n g  

0.62% HO,, w h i c h  r e p r e s e n t s  46,359 U n i t s  of WO,. T h i s  f i g u r e  

i n c l u d e s  t h e  P r o b a b l e ,  P o s s i b l e ,  a n d  M a r g i n a l  Ore R e s e r v e s  o f  a l l  

c a t e g o r i e s  ( A p p e n d i x  2). 

The I n v i n c i b l e  Mine was c l o s e d  d u e  t o  p o o r  m e t a l  p r i c e s .  T h e  

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

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

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

z i n c  m i n e s  w i t h  t h e  I n v i n c i b l e ,  Dodger ,  P e e n e y ,  a n d  E m e r a l d  

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

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

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

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

A l e x  Boronowsk i  - G e o l o g i s t  
O c t o b e r  3 0  - November 2 ,  1 9 9 0  
4 d a y s  8 $4OO/day 

F i e l d  EaUiDment  - r e n t a l  

4 man d a y s  8 $15/man d a y  - 
4 man d a y s  8 $60/man d a y  

- r e n t a l  

O c t o b e r  30 ,  1 9 9 0  - November 2 ,  1 9 9 0  
4 d a y s  B $ 5 0 / d a y  
795  km. 8 $0. 15/km. 

$1, 600 .  0 0  

$ 60 .  00  

$ 2 4 0 . 0 0  

$ 2 0 0 . 0 0  
$ 1 1 9 . 2 5  

3 r o c k s  @ $ 1 0 . 7 5 / s a m p l e  $ 3 2 . 2 5  
a n a l y s i s  f o r  Au + 3 0  e l e m e n t  I . C . P .  
Mo, Cu, Pb, Zn, Ag, N i ,  Co, Mn, Fe ,  A s ,  U, Au, Th, Sr, Cd, Sb ,  
B i ,  V, Ca, P ,  L a ,  C r ,  Mg, Ba, T i ,  B,  A l ,  N a ,  K ,  W .  

T r a v e l  a n d  M i s c e l l a n e o u s  c o s t s  

Map d r a f t i n g  8 p r e f i e l d  p r e p a r a t i o n s  
R e p o r t  W r i t i n g  8 Map d r a f t i n g  ( 4  d a y s )  

TOTAL: 

$ 1 9 3 . 1 3  

$ 800.00 
$m 
S L W L J c L  
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OF OU- 

I ,  A L E X A N D E R  J .  B O R O N O H S K I ,  o f  N O R T H  V A N C O U V E R ,  i n  t h e  
P r o v i n c e  o f  B r i t i s h  C o l u m b i a ,  d o  h e r e b y  c e r t i f y  t h a t :  

1) I am a g r a d u a t e  of t h e  F a c u l t y  of S c i e n c e ,  U n i v e r s i t y  of 
B r i t i s h  Co lumbia  1 9 7 0 ,  w i t h  a B.Sc .  d e g r e e  i n  G e o l o g y .  

2) I h a v e  b e e n  a p r a c t i s i n g  g e o l o g i s t  i n  N o r t h  Amer ica ,  Mexico ,  
a n d  E u r o p e  s i n c e  1 9 7 0 .  

3 )  I a m  a F e l l o w  o f  t h e  G e o l o g i c a l  A s s o c i a t i o n  of C a n a d a  a n d  a 
member of t h e  C a n a d i a n  I n s t i t u t e  of M i n i n g  a n d  M e t a l l u r g y .  

D a t e d  a t  V a n c o u v e r ,  B . C .  t h i s  1 1 t h  d a y  of December ,  1 9 9 0 .  

R e s p e c t f u l l y  s u b m i t t e d ,  

n%5. B o r o n o w s k i ,  B. S c . ,  F. G. A .  C 
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I n v i n c i b l e  P r o p e r t y  - A n a l y t i c a l  R e s u l t s  



ACME ANAI :CAL LABORATORIES LTD. 852 E. HASTINGS ST. Vl JUVER B.C. V6A 1R6 PEoNE(604)253-3158 FnX(6 253-1716 

GEOCHEMICAL ANALYSIS CERTIFICATE 
ImDerial Metals CorDoration PROJECT 0003 File # 90-5881 

800 - M)1 U. Hastings St.. VawOWer BC V6B 5A6 Submitted bv: ALEX BORONWSKl 

QR90-2 
QRW-3 
QR9O-4 
QRW-5 

QR90-6 
QR90-7 
QR9O-8 
QR90-9 
QR90-10 

QRW-11 
QR9O-12 
QR9O-13 
QRW-14 
QR9O-15 

QR9O-16 
QR9O-17 
INW-1 
IN9O-2 
IN90-3 

STANDARD CIW-R 

63 30 827 5.03 5 N O  1 7 2  2 2 105 .74 2 91 3.34 26 2 3.26 .02 .02 
40 14 1075 3.27 5 N O  2 2 3  2 2 44 .14 15 37 .62 79 2 1.40 .02 .ll 

268 7 90 76 38 886 6.32 5 NO 1 31 4 2 131 .51 2 148 3.80 M 2 3.46 .02 .02 
5 ND 1 319 2 2 UI 19.54 6 24 .75 239 2 1.01 .01 .28 22 6 868 1.72 

1 10 5 51 5 NO 1 162 2 2 72 10.57 8 28 1.02 188 2 1.38 .04 .34 
5 4 3 1 3  14 2 38 ,48 4 11 .06 18 
5 2 2 7 9  9 15 71 1.72 12 21 .28 31 

5 3 1020 .75 5 ND 1 460 2 2 7 39.43 
17 13 1378 5.50 5 ND 2 60 4 20 19 4.91 2 43 .39 14 2 .99 .01 .02 

13 11 341 6.62 5 ND 1 53 2 2 19 .88 7 54 .49 17 3 .49 . O l  .01 
20 20 3230 8.95 5 NO 1 94 5 17 23 5.77 
11 10 617 2.52 5 N O  3 8 8  2 2 37 2.15 

107 31 3382 6.30 50 227 4.22 111 2 3.43 .09 .15 
24 19 4619 7.94 5 ND 2 109 3 38 57 2.54 10 24 .26 3 8 .42 .01 .03 

2 .28 .01 .01 
9 5695 138 141 
3 58 6 39 33 11 170 2.44 5 N D 1 5 8 0  2 2 29 1.65 25 48 .62 37 2 3.84 .20 .15 
I9 43 49 7 19 7 217 6.77 9 .41 .03 .12 

5 2806 98 91 12 14 2182 5.72 5 N D  1 7 9  3 9 16 3.78 4 23 .21 39 
10 19 2486 12.11 7 m  2 8 3  2 23 13 8.46 

1 1 0  3 3  1 1 47 .04 2 . I0  .01 .02 

ICP - .SO0 GRAM SAMPLE IS DIGESTED UITH 3HL 3-1-2 HCL-HN03-HZO AT 95 DEG. C FOR ONE HOUR AND IS DILUTE0 TO 10 ML UITH WATER. 
THIS LEACH IS PARTIAL FOR WN FE SR CA P LA CR MG BA T I  B U AN0 LIMITED FOR NA K AND AL. AU DETECTION LIMIT BY ICP IS 3 PPW. 

SAMPLE TYPE: ROCK NJ' ANALYSIS BY ACID LEACH/AI\ FRW 10 Cn SIVIPLE. 

DATE RECEIVED: NOV 14 1990 DATE REPORT MAILED: dod,6/qO. SIGNED .TOYE, C.LEONG, J.UANG; CERTIFIED B.C. ASSAYERS 

/ ASSAY RECOMMENDED 
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I n v i n c i b l e  Proper ty  - Ore Reserve C a l c u l a t i o n s  



//I v/i, c AL Zi7fJA7 aped 
NTs 82F /3w 

INVINCIBLE ORE RESERVES LACCESSIBLEl 
CALCULATED BY CANEX - AUSUST 313 1973 
SOURCE - DEADFILE 73-08-VlOl-2B-0116 PLAN 1 INCH = 20 FEET 

SECTION PROBABLE I POSSIBLE 1 

9500N-9600N 

9700N-9800N 

9800H-9900N 

9900N-10000N 

100001-10100N 

10100#-10200w 
102001-10300N 

130.00 

320.00 
759.00 
130.00 
580.00 
500.00 
420.00 

1300.00 

500.00 
440.00 
570.00 

2530.00 
269.00 
500.00 

1140.00 
2100.00 
1000.00 

140.00 
330.00 
780.00 

1030.00 
550.00 
50.00 

380.00 
3740.00 

200.00 
160.00 
280.00 
800.00 
440.00 
440.00 

1100.00 

110.00 
100.00 
290.00 
640.00 
470.00 

1090.00 
100.00 
blO.OO 
100.00 

150.00 
iao.00 

0.50 

0.60 
0.70 
0.60 
0.50 
0.60 
0.50 
0.65 

0.80 
0.60 
0.70 
0.60 

0.70 
0.50 
1.20 
0.70 
i -00 

0.60 
0.65 
0.80 
0.60 
0.60 
0.75 
0.65 
0.70 
0.75 
0.75 
0.55 
0.60 
0.60 

0.50 
0.50 
0.60 
0.50 
0.55 
0.60 
0.60 
0.60 
0.50 
0.70 
0.70 

0.70 

0.80 

65.00 
0.00 
0.00 

192.00 
531.30 
18.005 

290.00 1 
300.00: 
210.00 3 
845.00 
0.00:: 

400.00 $ 
264.002, 

1518.00; 
196.001 
350.00! 
570 . O O i  

2520.001) 
700.00i 
140.00; 
264.00; 
468.0$i 
669.50; 
410.00, 

228.00 
2S05.00 

130,OO~ 

210.00, 
bO0.00'1 
242.00! 
264.00: 
660.00': 

0.00 
55.00 
50.00': 

174 .OOi 
320.00: 

399.00;: 

30.00. 

112.00: 

120.00 

450.00 
490.00 

1120.00 
620.00 
iiBO.00 
550.00 
480.00 
270.00 
640.00 
7b0.00 

240 I 00 
400.00 
B60.00 

1300.00 
360 A0 

850.00 

0.50 

0.50 
0.40 
0.55 
0.50 
0.50 
0.55 
0.55 
0.60 
0.60 
0.50 

0.60 
0.60 
0.60 

0.75 
0.50 

0.50 

60.00 
0.00 
0.00 
0,oo 
0.00 
0,oo 

225.00 
196.00 
616.00 
310.00 
590.00 
302.50 
264.00 
162,00 
384.00 
380,OO 
0.00 
0.00 

144.0( 
240 I 00 
516.M 

O.OE 
O.O( 
0.01 
0.01 
O.O( 

975.0( 
19O.Of 
0.M 
O.Of 
0,0( 
O.O( 
0.0( 
0.H 
O.O( 
0.N 

425.0L 
9.0( 
0.0L 
0.M 
0.01 
0.M 
0.01 
0.N 
0.0l 
0.N 
0.Ol 

180.00 
iaom 

100.00 

640.00 

360.00 

100.00 
70 I 00 

720.00 

180.00 

0.45 
0.45 

0.35 

0.35 

0.25 

0.40 
0.35 

0.40 

0.45 

0.00 
b1.00 

0.00 
0.60 
0.00 

35.00 
0.00 
0.00 
0.00 
0.00 

224.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
90.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

40.00 
24.50 

0.00 
0.00 
0.00 
0.00 

288.00 
0.99 

81.00 

81.00 

0.00 

0.00 ' 



' 330.00 
580.00 
160.00 
340 I 00 

, 75.00 
* 700.00 

10500N-10600~ * 220.00 
210.00 
590.00 

, 100.00 
75.00 

1400.00 

10900N-11 000N 

11000N-11100N 

11100N-11200tl 
11200H-1130011 

TOTALS 

130.00 
400.00 
610.00 
870.00 
330 I 00 
980.00 
940.00 
620.00 
290.00 
250.00 
1820.00 
2100.00 
160.00 
170.00 
120.00 
300.00 
500.00 
210.00 
300.00 
420.00 
400.00 
240.00 

0.70 
0.60 
0.60 
0.50 
0.60 

0.50 
0.80 
0.70 
0.50 
0.55 
0.55 
0.50 
0.70 
0.55 
0.90 
0.90 
0.90 
1.00 
0.90 
0.85 
0.60 
9.60 
0.50 
0.90 

0.90 
0.65 
0.65 
0.55 
0.50 
0.70 
0.60 
0.65 
0.50 
0.60 
0.50 
0.50 
0.50 

0.80 

0.85 

I 

231 .OO 
348.00 i ,  
96.00i 
170.00; 
45.00: 
560.00; 
110.00' 
168.00i 
413.001 
50.001 
41.25; 
770.00; 
230.00( 360.00 
a4.00;: 

192.50: 
270.00: 
270.00j 
117.00i 
400.00i 
549.00i 
739.50; 
198.00; 
588.00.: 
490.00.; 
558.00:, 
246.50j 
225.00 i 900.00 

1365.00i 
88.00 i 

84.00i 

325.00 2. 

iia3.00; 850.00 

65.00 i 

180.00 i 

0.85 

0.60 
0.70 

0.00 
0.00 
0.00 
0.00 

360.00 0.40 
1060.00 0.45 

0.00 
0.00 
0.00 
0.00 
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