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MEMORANDUM 

A .  J e l l i n e k  1 May 1967 
D . R .  Wi l l iamson CSMRF 
S t a t u s  o f  Development S t u d i e s  P r o j e c t  No. 370320 
and P roposed  E x p l o r a t i o n  
Bea r  R i v e r  I r o n  Ore  P r o p e r t y  
P a c i f i c  G i a n t  S t e e l  O r e s ,  L t d .  
( P a g i s t e e l )  W h i t e h o r s e ,  Yukon 
T e r r i t o r y ,  Canada 

INTRODUCTION 

The Co lo rado  S c h o o l  o f  Mines R e s e a r c h  F o u n d a t i o n  was r e q u e s t e d  
t o  a s s i s t  w i t h  deve lopment  o f  an  i r o n - o r e  p r o p e r t y  i n  n o r t h e r n  
Yukon T e r r i t o r y ,  Canada .  The f i r s t  p h a s e  o f  t h e  s t u d y ,  a u t h o r i z e d  
by c o n t r a c t  ag reemen t  d a t e d  A p r i l  1, 1 % 7  w i t h  P a c i f i c  G i a n t  
S t e e l  O r e s ,  L t d . ,  W h i t e h o r s e ,  Yukon T e r r i t o r y ,  Canada was t o  
c o m p r i s e :  1)  a r e v i e w  o f  a l l  e a r l i e r  work i n  o r d e r  t o  d e r i v e  a n  
o p i n i o n  a b o u t  t h e  p r e s e n t  s t a t u s  o f  deve lopment  o f  t h e  p r o p e r t y ;  
2) e v a l u a t i o n  o f  a c o n t r a c t  b e i n g  made w i t h  Cameron-McCutcheon 
D r i l l i n g  L t d .  o f  Vancouver ,  B . C .  ; and  3) p l a n n i n g  a n  a c t u a l  
e x p l o r a t i o n  program.  

D , R .  Wi l l i amson ,  S e n i o r  Project E n g i n e e r  w i t h  t h e  R e s e a r c h  
F o u n d a t i o n ,  went t o  Whi t eho r se  and  worked i n  P a g i s t e e l  o f f  ices 
from 18 t o  20 A p r i l ,  i n c l u s i v e l y .  The o b s e r v a t i o n s  and  p r e l i m i n a r y  
o p i n i o n s  d e r i v e d  from t h a t  work a r e  s u b m i t t e d  i n  t h i s  r e p o r t .  

A t r a c t o r - t r a i n  had s t a r t e d  f o r  t h e  p r o p e r t y  b e f o r e  t h e  i n i t i a l  
s t u d y  commenced and a  c o n t r a c t  had  been t e n t a t i v e l y  drawn-up f o r  
t h e  d r i l l i n g .  The s t a r t  o f  e x p l o r a t i o n  was s c h e d u l e d  f o r  1 May. 

Scope 

O p i n i o n s  and  c o n c l u s i o n s  s u b m i t t e d  i n  t h e  p r e s e n t  r e p o r t  were 
d e r i v e d  f rom:  1) s t u d y  o f  v a r i o u s  e n g i n e e r i n g  r e p o r t s ,  l e t t e r s ,  
and o t h e r  s u c h ' o f q h c e  m a t e r i a l ;  2) from d i s c u s s i o n s  w i t h  company 
o f f i c i a l s ;  3) fpom d x a m i n a t i o n  o f  many p h o t o g r a p h s ,  i n c l u d i n g  
a e r i a l  s t e r e o - p p i r s ;  and  4 )  f rom ore s a m p l e s  and  p e l l e t s  i n  t h e  
Whi tehorse  o f f i c e s  The R e s e a r c h  F o u n d a t i o n  had  some p r i o r  e x p e r -  
i e n c e  w i t h  tlhe o r e s ;  a  m i n e r a l o g i c a l  s t u d y  h a v i n g  been  made i n  
1966 .  
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C o n c l u s i o n s  - 
Company r e c o r d s  show t h a t  much e f f o r t  h a s  been expended  t h r o u g h  
t h e  most r e c e n t  y e a r s  t o  d e t e r m i n e  w h e t h e r  or n o t  a  l a r g e ,  medium- 
g r a d e ,  i r o n  ore d e p o s i t  I n  n o r t h e r n  Yukon T e r r i t o r y  migh t  b e  
f i n a n c i a l l y  a t t r a c t i v e  i n  t h e  n e a r  f u t u r e .  A l l  t h e  m a j o r  p e r t i n e n t  
p h a s e s  o f  s u c h  an  o p e r a t i o n  have  been i n v e s t i g a t e d  to  some e x t e n t  
a t  l e a s t .  The r e s u l t s  have  a r o u s e d  c o n s i d e r a b l e  i n t e r e s t  o n  t h e  
p a r t  of  b o t h  p r i v a t e  and  government  p a r t i e s .  The R e s e a r c h  
Pognda t ion  is o f  t h e  o p i n i o n  t h a t  t h e  r e s u l t s  o f  t h e  s t u d i e s  a r e  
e n c o u r a g i n g  and t h a t  a  p r e l i m i n a r y  d e t e r m i n a t i o n  o f  t h e  s izes  
and c h a r a c t e r s  o f  t h e  o r e  d e p o s i t s  w h i c h  exist w i t h i n  company- 
h e l d  a r e a s  is now j u s t i f i e d .  

The c o n t r a c t  w i t h  t h e  d r i l l i n g  company seems t o  be i n f o r m a l  and  
q u i t e  g e n e r a l  f o r  s o  l a r g e  a j o b .  I t  is open  t o  i n d i v i d u a l  
i n t e r p r e t a t i o n  i n  many r e s p e c t s .  However, i n i t i a t i n g  n e g o t i a t i o n s  
f o r  a  d e t a i l e d  c o n t r a c t  d i d  n o t  seem t o  be a p p r o p r i a t e  s i n c e  t h e  
a r e a  and  d e p o s i t  were n o t  known t o  t h e  c o n t r a c t o r ,  and P a g i s t e e l  
had l i t t l e  b a s i s  f o r  s t i p u l a t i n g  s p e c i f i c s .  Also t i m e  was s h o r t .  
P a g i s t e e l  e x p r e s s e d  much c o n f i d e n c e  i n  t h e  c o n t r a c t o r .  S i n c e  t h e r e  
seems t o  be competence  and good f a i t h  i n  a l l  p a r t i e s  c o n c e r n e d ,  
and s i n c e  t h e  terms o f  t h e  c o n t r a c t  do n o t  b i n d  any  p a r t y  t o  
what may be a n  o n e r o u s  commitment,  t h e  c o n t r a c t  f i n a l l y  was 
deemed t o  be s u i t a b l e  f o r  t h e  p a r t i c u l a r  c i r c u m s t a n c e s .  

S e v e r a l  d r i l l  h o l e  p a t t e r n s  have  been  p roposed  by P a g i s t e e l  b u t  
t h e  f i n a l  s e l e c t i o n  was l e f t  t o  t h e  d i s c r e t i o n  and  judgement  at' 
a n  i n d e p e n d e n t  e n g i n e e r  who w i l l  be c h a r g e d  w i t h  r e s p o n s i b i l i t y  
f o r  t h e  e n t i r e  p r o j e c t .  A l l  t h e  p r o p o s a l s  have  c o n s i d e r a b l e  
merit  b u t  s i n c e  t h i s  f i r s t  work would be w o r t h  most i f  t h e  b e s t  
a r e a s  c a n  be d e l i n e a t e d  by i t ,  f l e x i b i l i t y  and  compe ten t  g u i d a n c e  
a r e  l i k e l y  t o  y i e l d  t h e  b e s t  r e s u l t s .  

I n f o r m a t i o n  a v a i l a b l e  f o r  t h i s  s t u d y  i n d i c a t e d  t h a t  t h e  e x p l o r a -  
t i o n  p r o j e c t  w i l l  r e q u i r e  c o n s i d e r a b l e  r o a d  r e h a b i l i t a t i o n  and 
new r o a d  c o n s t k p c t i o n  . A i r s t r i p  c o n s t r u c t i o n  seems to  be 
s u f f i c i e n t l y  ea$y and  low c o s t  s o  t h e  e x p e n d i t u r e  is deemed to  
be w a r r a n t e d  f o r  t h e  d r i l l i n g  p r o j e c t .  E s t i m a t e s  which have  been  
made o f  t h e  cos t  o f  e a c h  o f  t h e  p h a s e s  o f  t h e  f i r s t  e x p l o r a t i o n  
seem r e a s o n a b l e ,  hence  t h e  a p p r o x i m a t e  t o t a l  cost  o f  $200,000 is 
c o n s i d e r e d  t o  be r e a l i s t i c .  
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Recommendations 

Only  a  few r e v i s i o n s  and one  d e l e t i o n  were recommended f o r  t h e  
d r i l l i n g  c o n t r a c t .  Each was i n  k e e p i n g  w i t h  t h e  i n f o r m a l  t o n e  
which was f o u n d  t o  be a c c e p t a b l e  by b o t h  P a g i s t e e l  and  Cameron- 
McCutcheon. A l l  t h e  c h a n g e s  were i n c o r p o r t e d  i n  t h e  f i n a l  
c o n t r a c t .  E f f o r t s  s h o u l d  be made from t h e  s t a r t  t o  o b t a i n  
b e t t e r  f a c t u a l  b a s i s  f o r  f u t u r e  c o n t r a c t s ,  h e n c e  d a i l y  d e t a i l e d  
d r i l l e r s '  r e p o r t s  s h o u l d  be  compi l ed  and  e v a l u a t e d .  

I w t h e  n e x t  few mon ths ,  a t  l e a s t ,  w e  f e e l  t h a t  P a g i s t e e l ' s  e f f o r t s  
s h o u l d  be  d i r e c t e d  l a r g e l y  toward  e s t a b l i s h i n g  t h e  s i z e ,  d i s -  
p o s i t i o n ,  and  c h a r a c t e r i s t i c s  o f  t h e  ore b o d i e s .  As t h e  p roposed  
work y i e l d s  r e s u l t s ,  t h e  merits i n  d r i l l i n g  s m a l l - d i a m e t e r  h o l e s ,  
i n  u s i n g  n o n c o r i n g  d r i l l i n g ,  and i n  o t h e r  d i s t i n c t  e x p l o r a t i o n  
t e c h n i q u e s  s h o u l d  be c o n s i d e r e d  f o r  f u t u r e  work.  

Dur ing  t h e  p roposed  d r i l l i n g ,  t h e  s l u d g e s  and c o r e  s h o u l d  be 
h a n d l e d  i n  t h e  f i e l d  s o  t h a t  i n d i v i d u a l  s a m p l e s  r e a d y  f o r  p r e p a r a -  
t i o n  and a s s a y i n g  a r e  d e l i v e r e d  t o  W h i t e h o r s e .  The d r y i n g ,  
c r u s h i n g ,  g r i n d i n g ,  and s p l i t t i n g  s c h e d u l e s  o f  t h e  a s s a y  o f f i c e  
s h o u l d  be e s t a b l i s h e d .  T h e  c o r e  s h o u l d  be l o g g e d  i n  d e t a i l  b e f o r e  
i t  is sampled  and v i s u a l  e s t i m a t e s  o f  t h e  g r a d e  o f  e a c h  sample  
s h o u l d  be r e c o r d e d .  A l l  r e m a i n i n g  c o r e  s h o u l d  be p r e p a r e d  f o r  
s t o r a g e .  As work p r o g r e s s e s ,  c o n s i d e r a t i o n  s h o u l d  be g i v e n  t o  
t h e  p o s s i b i l i t y  o f  t a k i n g  o n e - q u a r t e r  o f  t h e  core f o r  t h e  f i r s t  
s a m p l e s  r a t h e r  t h a n  o n e - h a l f .  More core would r ema in  i n t a c t  f o r  
i n d e p e n d e n t  s a m p l i n g  by o t h e r  p a r t i e s .  A l l  t h e  s a m p l e  r e j ec t s  
and a s s a y  p u l p s  s h o u l d  u l t i m a t e l y  be r e c l a i m e d  from t h e  a s s a y e r .  

The samplcs  need  n o t  a l l  be a s s a y e d  f o r  a l l  t h e  e l e m e n t s  which a  
p r o s p e c t i v e  p u r c h a s e r  h a s  i n d i c a t e d  a r e  o f  i n t e r e s t .  Comple te  
i r o n  a s s a y s  and e x t e n s i v e  d e n s i t y  d e t e r m i n a t i o n s  w i l l  p r o v i d e  a  
b a s i s  f o r  co rnpos i t i ng  s a m p l e s .  The d e n s i t y  d e t e r m i n a t i o n s  s h o u l d  
be made s o  t h a t  i n d i v i d u a l  a s s a y s  c a n  be  p r o p e r l y  a v e r a g e d .  The 
d e n s i t y  d e t e r m i n a t i o n s  s h o u l d  be  made b e f o r e  t h e  cores a r e  b roken  
and s p l i t  f o r  s a m p l e s ,  e v e n  i f  t h e  c o r e  is damp. Dry w e i g h t s  o f  
a l l  s a m p l e s  s h o q l d  "be o b t a i n e d  by t h e  a s s a y e r .  I n  o r d e r  to  
c a l c u l a t e  r e s e r v e s ,  s l u d g e  a s s a y s  w i l l  have  to  be combined 
a p p r o p r i a t e l y  w i t h  core a s s a y s  i f  core r e c o v e r y  is  a p p r e c i a b l y  
less  t h a n  100 p e r c e n t .  If c o r e  r e c o v e r i e s  a r e  c o n s i s t e n t l y  v e r y  
h i g h ,  i t  may be p r a c t i c a l  t o  e l i m i n a t e  s l u d g e  s a m p l e s  a l t o g e t h e r .  

A t  t h e  s t a r t ,  a t  l e a s t ,  d r i l l  h o l e s  s h o u l d  be l e f t  so  t h a t  re- 
e n t r y  and e x t e n s i o n  is a s  e a s y  a s  p o s s i b l e .  The best p r o c e d u r e  
would a p p e a r  to  be to  l e a v e  c a s i n g  i n  t h e  h o l e  i f  i t  is f o u n d  
t o  be n e c e s s a r y  for  d r i l l i n g  t h e  h o l e .  The h o l e s  m i g h t  a l s o  be 
used  a t  some l a t e r  d a t e  f o r  g round  w a t e r  measu remen t s .  The 
l o c a t i o n  o f  t h e  d e e p  h o l e ,  i n  p a r t i c u l a r ,  s h o u l d  be l e f t  to  
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l a t e r  s e l e c t i o n  and t h i s  is l i k e l y  t o  mean r e o c c u p y i n g  o n e  o f  
t h e  e a r l i e r  d r i l l  s i t e s .  

S u r f a c e  e x p o s u r e  s a m p l e  i n f o r m a t i o n  s h o u l d  be a v a i l a b l e  f o r  
r e s e r v e  c a l c u l a t i o n s .  B a s i c  d a t a  s h o u l d  be r e c o r d e d  i n  s u c h  
d e t a i l  t h a t  t h e y  w i l l  b e  s u i t a b l e  f o r  f u r t h e r  s t u d y  a t  any  l a t e r  
d a t e .  

F i n a l l y ,  i n  o r d e r  t h a t  t h e  work w i l l  y i e l d  maximum v a l u e ,  i t  w i l l  
be  n e c e s s a r y  t o  be a b l e  t o  d e m o n s t r a t e  t h a t  t h e  work was compet-  
e r f t l y  and r e l i a b l y  d i r e c t e d  t h r o u g h o u t .  The  r e s u l t i n g  d a t a  and  
t h e  me thods  of u s i n g  them w i l l  n e e d  to  be p r e s e n t e d  r a t h e r  com- 
p l e t e l y  so  t h a t  t h e  c o n c l u s i o n s  w i l l  c a r r y  maximum w e i g h t .  
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DISCUSSION 

P r o p e r t y  

The P a c i f i c  G i a n t  S t e e l  O r e s  p r o p e r t y  which is p e r t i n e n t  
to  t h e  p r e s e n t  s t u d y  is s a i d  t o  c o m p r i s e  t h o s e  G i a n t  S t e o l  Cla im 
Nos. 1 t o  6 ,  i n c l u s i v e l y  (Record  Nos. 82283  t o  82288)  a n d  t h o s e  
G . S .  C l a i m s  N o s .  7 t o  1 6 ,  i n c l u s i v e l y  (Record  Nos. 83546 t o  83555)  
wh>ch a r e  i n c l u d e d  on s h e e t  106-D-16 o f  t h e  Canada Depa r tmen t  o f  
N o r t h e r n  A f f a i r s  and N a t i o n a l  R e s o u r c e s  series o f  t o p o g r a p h i c  
p r o p e r t y  maps (8 Nov. 1 9 6 2 ,  r e v i s e d  t o  13 May 1 9 6 6 ) .  The p a r t i c u l a r  
p r i n t  which was a v a i l a b l e  was s t amped  t o  d e n y  any  i n f e r r e d  c l a i m  
o f  a c c u r a c y ,  t h e  map b e i n g  o f f e r e d  o n l y  a s  a  " p r e l i m i n a r y  g u i d e . "  
I n  any c a s e ,  t h e  o f f i c i a l  c o o r d i n a t e s  o f  t h e  c e n t e r  o f  t h e  g r o u p  
of  c l a i m s  was 64O5OfN and 1 3 4 ° 1 5 ' ~ .  The c o n t i g u o u s  c l a i m s  ( e a c h  
a  s q u a r e  1 5 0 0  f e e t  on a  s i d e )  s o l i d l y  c o v e r  an  a r e a  o f  36 m i l l i o n  
s q u a r e  f e e t  f rom t h e  n o r t h e a s t e r n  s i d e  o f  Bea r  R i v e r  V a l l e y  t o  
t h e  r i v e r  i t s e l f .  Bear  R i v e r  is a l a r g e  t r i b u t a r y  o f  Wind R i v e r  

w h i c h  f l o w s  n o r t h e r l y  i n t o  P e e l  R i v e r ,  t h e n c e  i n t o  Mackenzie  Bay 
o n  t h e  n o r t h  c o a s t  o f  Canada .  

E l s a ,  a t  Keno H i l l ,  is t h e  l o c a t i o n  o f  t h e  p r i n c i p a l  mine o f  
U n i t e d  Keno H i l l  Mines  and C a n a d a ' s  l a r g e s t  s i l v e r  p r o d u c e r .  
E l s a  is 70 m i l e s  s o u t h w e s t  o f  The P a c i f i c  G i a n t  S t e e l  O r e s ,  
L t d  's  g r o u p  o f  c l a i m s  ( 1 2 0  r o a d  m i l e s )  and is c o n n e c t e d  w i t h  
Whi t eho r se  by 285 m i l e s  o f  a l l - w e a t h e r  h ighway.  W h i t e h o r s e ,  t h e  
c a p i t a l  of Yukon T e r r i t o r y ,  is o n  a  r a i l w a y  l i n e  and t h e  m a j o r  
highway i n  t h e  a r e a .  

A t  p r e s e n t ,  t h e  p r o p e r t y  is r e a c h e d  by h e l i c o p t e r  P r o m  Mayo, 30 
m i l e s  s o u t h e a s t  o f  E l s a  and  1 0 0  m i l e s  f rom t h e  p r o p e r t y . P o n t o o n  
p l a n e s  c a n  l a n d  on G i l l e s p i e  L a k e ,  10 m i l e s  s o u t h e a s t  o f  t h e  
p r o p e r t y .  A w i n t e r  r o a d  f o l l o w s  Wind R i v e r  a n d  a t  t h e  j u n c t i o n  
w i t h  Bea r  R i v e r  i t  is w i t h i n  1 5  m i l e s  o f  t h e  p r o p e r t y .  

; L  - 

D e p o s i t  L: - 

L 

I 

A l l  o b s e r v a t i l o n s  i n d i c a t e  t h a t  t h e  i r o n  ore d e p o s i t  must  be  
p r i m a r i l y  o f  s e d i m e n t a r y  o r i g i n .  Many w i d e s p r e a d  e x p o s u r e s  
e s t a b l i s h  a  s e q u e n c e  o f  s e d i m e n t a t i o n  t h r o u g h o u t  a l a r g e  p a r t  
o f  what is now n o r t h e r n  Yukon T e r r i t o r y .  A h o r i z o n  o f  i r o n -  
m i n e r a l  d e p o s i t i o n  is s a i d  t o  be e v i d e n t  t h r o u g h o u t  t h d s  a r e a  
even  though  t h e  i r o n  f o r m a t i o n s  t h e m s e l v e s  a r e  o f t e n  a b s e n t  or 
n o t  exposed  ( J e l l i n e k ,  p e r s o n a l  communica t ion ) .  O r d i n a r i l y  a  
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g e o l o g i c  f e a t u r e  o f  t h i s  m a g n i t u d e  and  c h a r a c t e r  is s e p a r a t e d  by 
marked u n c o n f o r m i t i e s  f rom u n d e r l y i n g  and  o v e r l y i n g  s t r a t a .  A 
prominen t  i r on -cemen ted  c o n g l o m e r a t e  i n  B e a r  R i v e r  h a s  been  t a k e n  
by P a g i s t e e l  t o  be l o c a l  e v i d e n c e  of  s u c h  m a j o r  b r e a k s  i n  s e d i -  
m e n t a t i o n .  The c o n g l o m e r a t e  h a s  b e e n  r e l a t e d  t o  a  q u a r t z i t e -  
d o l o m i t e  c o n t a c t  which  e x i s t s  j u s t  n o r t h e a s t  of t h e  e x p o s u r e s  o f  
i r o n  s t r a t a  i n  Bea r  R ive r  V a l l e y ,  and  t h i s  c o n t a c t  is t h o u g h t  
t o  be  t h e  i r o n  h o r i z o n  which  was men t ioned  a b o v e ,  h a v i n g  been  
mapped f rom a e r i a l  p h o t o g r a p h s  t h r o u g h  h u n d r e d s  o f  s q u a r e  m i l e s  
( R e f e r e n c e  No. 4 ) .  However,  i t  is s t a t e d  ( p a g e 3 ) ,  "Near t h e  
e a s t e r n  e d g e  of Nash Creek  map-a rea ,  t h e  u n i t  ( t h e  q u a r t z i t e -  
b e a r i n g  f o r m a t i o n )  g r a d e s  by i n t e r b e d d i n g  i n t o  t h e  o v e r l y i n g  
o r a n g e - w e a t h e r i n g  d o l o m i t e . "  The a r e a  m e n t i o n e d  is n o t  d i s t a n t  
f rom t h e  i r o n  p r o p e r t y .  Type of  o r e  body a n d  its l o c u s ,  however ,  
a r e  o n l y  two of t h e  s e v e r a l  b a s i c  g e o l o g i c  f e a t u r e s  which  s t i l l  
need  t o  b e  e s t a b l i s h e d .  

Known e x p o s u r e s  o f  t h e  i r o n  f o r m a t i o n s  i n  t h e  a r e a  n o r t h  o f  
W h i t e h o r s e  a r e  s a i d  g e n e r a l l y  t o  be  of  l i t t l e  o r  n o  economic  
i n t e r e s t .  Not a l l  o f  t h e s e  e x p o s u r e s  a r e  a t  t h e  same s t r a t i g r a p h i c  
h o r i z o n .  However,  t h e r e  seems t o  b e  good e v i d e n c e  t h a t  t h e  s e c t i o n  
which h a s  been  found  i n  B e a r  R i v e r  is e x c e p t i o n a l .  E x p o s u r e s  
i n d i c a t e d  good s i z e  and c o n t i n u i t y  f rom t h e  s t a r t  and  many a s s a y s  
and  m e t a l l u r g i c a l  tests showed t h e  m a t e r i a l  t o  be of  good g r a d e ,  
amenable  t o  c o n c e n t r a t i o n ,  and t o  have  no  i n j u r i o u s  amounts  of 
d e l e t e r i o u s  e l e m e n t s .  

The i r o n  f o r m a t i o n  is w e l l  e x p o s e d  a l o n g  s e v e r a l  h u n d r e d s  of  fee t  
of t h e  n o r t h e a s t  s i d e  of  Bea r  R i v e s  V a l l e y .  Covered  a r e a s  have  
been  c u t  by s e v e r a l  t r e n c h e s .  P a g i s t e e l  h a s  c o l l e c t e d  numerous 
c o l o r  p h o t o g r a p h s  of  a l l  t h e  e x p o s u r e s  a n d  of  s u r r o u n d i n g  a r e a s .  
These  c a n  b e  c o r r e l a t e d  r e a d i l y  and  t h e y  seem t o  b e a r - o u t  e s t i m a t e s  
o f  t h e  s i z e  o f  t h e  a r e a  wh ich  is l i k e l y  t o  b e  u n d e r l a i n  by t h e  
i r o n  f o r m a t i o n .  The i r o n  f o r m a t i o n  is n o t  f o u n d  i n  t h e  v e r y  w e l l  
exposed  v a l l e y  s i d e  j u s t  n o r t h e a s t  of t h e  ma in  i r o n  e x p o s u r e ,  
i n d i c a t i n g  t h a t  i t  e x t e n d s  t o  t h e  s o u t h w e s t  u n d e r  c o v e r e d  areas.  

P a g i s t e e l ,  b a s e &  o n  ? h e i r  knowledge o f  t h e  a r e a ,  h a v e  assumed 
t h a t  i r o n - b e a r i n g  m a t e r i a l s  may u n d e r l i e  a r e c t a n g u l a r  s p a c e  
which  m e a s u r e s  7 9 0  f e e t  by 1100  f e e t .  P h o t o g r a p h s  and  d e s c r i p -  
t i o n s  i n d i c a t ~  t h a t  a s s u m p t i o n  h a s  c o n s i d e r a b l e  b a s i s  i n  f a c t .  

Samples  and  o b s e r v a t i o n s  p r o v i d e d  t h e  b a s i s  f o r  a s suming  f u r t h e r  
t h a t  a b o u t  3 0  p e r c e n t  o f  t h e  a r e a  is u n d e r l a i n  by 6 0  p e r c e n t  i r o n  
f o r m a t i o n s  and  t h a t  t h e  r e m a i n d e r  is u n d e r l a i n  by 30  p e r c e n t  i r o n  
m a t e r i a l s .  Assuming a n  o r e  d e p t h  of f rom 1 0 0 0  t o  1 3 0 0  f e e t ,  115 
m i l l i o n  t o n s  of  o r e  were c a l c u l a t e d .  
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A rough check  showed t h a t  t h e  d e l i m i t e d  volume c o n t a i n s  a b o u t  900 
m i l l i o n  c u b i c  f e e t .  T h i s  c a l c u l a t e s  t o  99 m i l l i o n  t o n s ,  u s i n g  a  
f a c t o r  o f  1 0  c u b i c  f e e t  p e r  t o n ,  hence  t h e  a r i t h m e t i c  a s s u m p t i o n s  
seem to  be s a t i s f a c t o r i l y  c o n s e r v a t i v e .  F u r t h e r  c a l c u l a t i o n s  
made by P a g i s t e e l  t o  d e r i v e  some i d e a  o f  t h e  p o s s i b l e  p r o d u c t i o n  
r e s u l t e d  i n  a n  e s t i m a t e d  t o t a l  p e l l e t  p r o d u c t i o n  o f  7 0  m i l l i o n  
t o n s .  A t  a  p r o d u c t i o n  r a t e  o f  2 m i l l i o n  tons of p e l l e t s  per y e a r ,  
t h e  o n e  b l o c k  of g round  c o u l d  be ample f o r  a n  o p e r a t i n g  l i f e  i n  
t h e  20 t o  30 y e a r  r a n g e .  

Ia, a d d i t i o n ,  p o s s i b l e  e x t e n s i o n s  o f  t h e  i r o n  s t r a t a  a r e  t h o u g h t  
t o  i n c r e a s e  t h e  p o t e n t i a l  t o  d o u b l e  t h e  f o r e g o i n g  e s t i m a t e s .  T h i s  
is based  on m i n e r a l  e x p o s u r e s  on t h e  s o u t h  s ide  o f  Bear  R i v e r  and 
on  a  g e o p h y s i c a l  anomaly.  However, o n l y  t h e  b e t t e r - b a s e d  7 0  
m i l l i o n  t o n s  of p e l l e t s  is o f f e r e d  a s  t h e  p r e s e n t  p o t e n t i a l .  

I n  o u r  o p i n i o n ,  t h e r e  is n o t h i n g  wrong w i t h  making rough prel im- 
i n a r y  c a l c u l a t i o n s  s u c h  a s  t h e  f o r e g o i n g .  The main purpose  o f  
t h e  p r e s e n t  e x p l o r a t i o n  p r o j e c t  w i l l  be t o  s u p p l y  f a c t u a l  d a t a  
o n  which t o  b a s e  a  r e s e r v e  e s t i m a t e .  A f u r t h e r  o b j e c t i v e  of 
t h i s  work w i l l  be t o  p r o v i d e  i n f o r m a t i o n  f o r  p r e l i m i n a r y  mine 
d e s i g n ,  s p e c i f i c a l l y  abou t  open p i t  c a p a b i l i t i e s .  

A u x i l i a r y  S e r v i c e s  

A u x i l i a r y  s e r v i c e s ,  s u c h  a s  t r a n s p o r t a t i o n ,  power, and h o u s i n g  
and r e l a t e d  f a c i l i t i e s  have  been i n v e s t i g a t e d  t o  d a t e  by a  number 
of s c o p i n g  s t u d i e s  o n l y .  C o n s e q u e n t l y ,  i t  would n o t  be h e l p f u l  
t o  d i s c u s s  d e t a i l s  i n  t h e s e  f i e l d s .  

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

S t u d i e s  t o  d a t e ,  l i m i t e d  t o  au tomated  l a r g e  t o n n a g e  u n i t s ,  
i n d i c a t e  t h a t  r q i l r k q u l a g e  would be less c o s t l y  t h a n  o t h e r  means 
of mass t r a n s p o r t a t i o n ,  and by even  a wider marg in  t h a n  is common 
i n  o t h e r  a r e a s .  lit seems v e r y  d o u b t f u l  t h a t  o n l y  a n  i n d u s t r i a l  
r a i l r o a d  would be a c c e p t a b l e  t o  t h e  p r o v i n c e  s i n c e  i t  would be  
t h e  first,  ana  t h e  o n l y ,  r a i l w a y  i n  t h e  a r e a .  C o s t s  o f  a common 
c a r r i e r  l i n e  t o  t h e  mine would n o t  n e c e s s a r i l y  be g r e a t e r  s i n c e  
i t  d o u b t l e s s l y  m u l d  d e r i v e  r e v e n u e s  from many s o u r c e s .  Some 
s o u r c e s  o f  r e v e n u e  w u l d  most  l i k e l y  be g e n e r a t e d  by t h e  p r e s e n c e  
o f  t h e  l i n e  i t s e l f .  S i n c e  i r o n  o u t p u t  would be h a n d l e d  by a  
maximum of o n l y  two t r a i n s  p e r  d a y ,  t h e r e  would be l i t t l e  d i f f i -  
c u l t y  i n  making much o t h e r  u s e  o f  t h e  t r a c k .  
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Remoteness  o f  t h e  a r e a  and  s p a r s e  p o p u l a t i o n  p r e v e n t s  close 
compar i son  w i t h  t h e  c o s t s  even  t o  v e r y  s i m i l a r  l i n e s  i n  m o s t  
o t h e r  a r e a s .  The v a l u e  o f  a  r a i l w a y  t o  mine  deve lopmen t  and  
o p e r a t i o n  and  t h e  p o t e n t i a l  o f  r e v e n u e  f rom s o u r c e s  o t h e r  t h a n  
t h e  mine h a s  n o t  been  e s t i m a t e d .  O b v i o u s l y ,  much r e m a i n s  t o  be  
done  b e f o r e  an  a c c u r a t e  e s t i m a t e  of h a u l a g e  costs w i l l  be a v a i l -  
a b l e  b u t  t h e  p r e l i m i n a r y  s t u d i e s  have  i n d i c a t e d  t h a t  t h e  cost is 
l i k e l y  t o  be  q u i t e  l o w .  

P r o d u c t s  and  M a r k e t s :  S t u d y  of t h e  s e v e r a l  p e r t i n e n t  r e p o r t s ,  
which a r e  i n c l u d e d  in t h e  list of r e f e r e n c e s  i n  t h e  Appendix to 
t h i s  r e p o r t ,  shows t h a t  much e f f o r t  h a s  been  mads to  d e t e r m i n e  
m a r k e t s  f o r  p o s s i b l e  p r o d u c t s  f rom t h e  Bea r  R i v e r  ores. 

Bench- sca l e  tests which have been made and r e p o r t e d  though  
i n d i c a t i v e  o f  p r o d u c t s  t o  be e x p e c t e d  f rom t h e  deposit, a r e  
p r o b a b l y  n o t  a d e q u a t e  f o r  p r o c e e d i n g  t o  p i l o t  p l a n t  s c a l e  
t e s t i n g .  However, t h i s  s h o u l d  be d e t e r m i n e d  by t h e  o r g a n i z a t i o n  
which w i l l  be c h a r g e d  w i t h  t h a t  work.  Also, f u r t h e r  b e n c h - s c a l e  
tes ts  s e e m  t o  be c o n t e m p l a t e d  by P a c i f i c  G i a n t  S t e e l  O r e s .  

Accord ing  to  a  l e t t e r  ( R e f e r e n c e  1 3 )  and o t h e r  i n f o r m a t i o n ,  t h e  
p r o d u c t  f rom any commerc ia l  o p e r a t i o n  a t  B e a r  R i v e r  which may 
be s o l d  i n  J a p a n  h a s  been  commit ted  to a s i n g l e  p u r c h a s e r .  
Al though a  p r i c e  r a n g e  h a s  been e s t a b l i s h e d ,  t h e  p o t e n t i a l  
p u r c h a s e r  is n o t  bound t o  t a k e  t h e  p r o d u c t  and  many p o i n t s  s u c h  
a s  s p e c i f i c a t i o n s  have  n o t  been  d e t a i l e d .  

C o n s i d e r i n g  t h a t  it is n o t a b l y  d i f f i c u l t  t o  o b t a i n  p u r c h a s e  
commitments f o r  m a t e r i a l s  which may o r  may n o t  a c t u a l l y  be  
produced a t  some f u t u r e  d a t e ,  i t  5 s  c o n c l u d e d  t h a t  good p r o g r e s s  
i n  m a r k e t i n g  h a s  been  made. 

Heat  and  Power:  A number of  p o s s i b l e  s o u r c e s  of e n e r g y  e x i s t  i n  
or n e a r  t h e  g e n e r q l  a r e a  of n o r t h w e s t  Yukon T e r r i t o r y .  P a g i s t e e l  
h a s  a c c u m u l a t e d  ,_ ; l i tQle  i n f o r m a t i o n  about  o i l  and g a s  d i s c o v e r i e s  
n o r t h  of  Bea r  River, a b o u t  t h e  p o s s i b i l i t y  of back h a u l i n g  o i l  
and  g a s  f rom A l a s k a  and  a b o u t  h y d r o e l e c t r i c  p o t e n t i a l i t i e s  of 
t h e  Yukon T e r r i t o r y .  A t o m i c  e n e r g y  p l a n t s  a r e  becoming i n c r e a s -  
i n g l y  more economic  f o r  remote a r e a s  and f o r  a r e a s  i n  which  
c o n v e n t i o n a l  e n e r g y  s o u r c e s  a r e  i n a d e q u a t e .  T h i s  p h a s e  o f  t h e  
i n d u s t r y  d o u b t l e s s l y  would n e e d  to be s t u d i e d  r e p e a t e d l y  e v e n  
a f t e r  a  mine o p e r a t i o n  h a s  been i n  e x i s t e n c e  f o r  y e a r s .  A t  
p r e s e n t ,  t h e  a v a i l a b l e  i n f o r m a t i o n  i n d i c a t e s  t h a t  a n  a d e q u a t e  
e n e r g y  s u p p l y  c a n  be d e v e l o p e d .  



Memo t o  A .  J e l l i n e k  
P a c i f i c  G ian t  S t e e l  Ore s ,  L t d .  
Page 9 

Water Supply:  Abundant wa te r  is a v a i l a b l e  i n  t h e  immediate 
v i c i n i t y  o f  t h e  d e p o s i t .  

Exp lo r a t i on  Pro j o c t  

The a r e a  t o  be d r i l l e d  s t a r t s  a t  exposu re s  a l ong  t h e  v a l l e y  s i d e  
and e x t e n d s  toward t h e  r i v e r  o v e r  c o u n t r y  concea led  by d e t r i t a l  
m a t e r i a l s  and v e g e t a t i o n .  A r e conna i s s ance  g r a v i t y  s u r v e y  is t o  
be made of  t h e  a r e a  between t h e  geomagnetic  anomaly and t h e  i r o n  
o u t c r o p s  and o f  t h e  anomalous a r e a  i t s e l f .  T h i s  shou ld  be done 
e a r l y  because  r e s u l t s  conce ivab ly  would be r e a s o n  f o r  r e a p p o r t i o n -  
ment o f  p a r t  of t h e  d r i l l i n g .  Cu r r en t  p l a n s  a r e  t o  d r i l l  a  minimum 
of 5,000 f e e t  o f  BWL ( w i r e - l i n e  BX) c o r e  h o l e .  I t  is planned 
t h a t  one  h o l e  w i l l  be d r i l l e d  t o  a  d e p t h  o f  1,000 f e e t  and about  
1 4  h o l e s  w i l l  be d r i l l e d  t o  a  d e p t h  of  about  300 f e e t  each .  A l l  
h o l e s  w i l l  p robab ly  be v e r t i c a l  o r  v e r y  s t e e p l y  i n c l i n e d .  

Three o f  t h e  s h o r t  h o l e s  have t e n t a t i v e l y  been r e l e g a t e d  to 
e x p l o r a t i o n  o f  a  d i s connec t ed  geomagnetic  anomaly. The remaining 
twelve  h o l e s ,  i f  spaced  300 f e e t  a p a r t  on  a  g r i d  s y s t e m  would 
s y s t e m a t i c a l l y  tes t  an a r e a  t h a t  is about  900 t o  1200 fee t  i n  
s i z e ;  more t h a n  ha s  been assumed f o r  r e s e r v e  c a l c u l a t i o n s  t h u s  
f a r .  The l o c a t i o n  f o r  t h e  1,000 f o o t  h o l e  p robab ly  shou ld  no t  
be s e l e c t e d  u n t i l  most o f  t h e  d r i l l i n g  h a s  been done.  T h i s  
p robab ly  w i l l  mean reoccupying  one  o f  t h e  e a r l i e r  d r i l l  s t a t i o n s .  

A l l  of  t h e  d r i l l  h o l e  a r rangements  which have been proposed by 
P a g i s t e e l  have c o n s i d e r a b l e  m e r i t  s i n c e  i n  each  t h e  h o l e s  a r e  
r e g u l a r l y  s c a t t e r e d  o v e r  t h e  a r e a  o f  g r e a t e s t  impor tance ,  i n s o f a r  
a s  known a t  p r e s e n t .  I t  can  s a f e l y  be concluded t h a t  e s s e n t i a l l y  
a l l  i n fo rma t ion  o b t a i n e d  from any one o f  P a g i s t e e l ' s  proposed 
d r i l l  h o l e  ar rangements  would be p e r t i n e n t  and u s e f u l  i n f o r m a t i o n .  

Arrangements have been made f o r  c o n s t a n t  s u p e r v i s i o n  o f  t h e  d r i l l -  
i n g  program. C o n ~ e ~ q u e n t l y  d r i l l  h o l e  l o c a t i o n s  can  be de te rmined  
on  t h e  s i t e  a s  ~ o k k  p r o g r e s s e s .  This p e r m i t s  t h e  use  o f  informa- 
t i o n  in p l ann ing  t h e  d r i l l i n g  a s  t h e  i n f o r m a t i o n  is deve loped .  

The p r o d u c t s , o f  d r i l l i n g  shou ld  be handled i n  t h e  f i e l d  con- 
c u r r e n t l y  w i t h  d r i l l  o p e r a t i o n s .  T h i s  work would i n c l u d e  a l l  
l ogg ing ,  s p l i t t i n g  and sampl ing ,  and maintenance  o f  s u i t a b l e  
r e c o r d s .  Also ,  t h e  hand l i ng  and p r e p a r a t i o n  o f  samples  by t h e  
a s s a y  o f f i c e  i n  Whitehorse shou ld  be a t  t h e  d i r e c t i o n  o f  Research  
Founda t ion  p r o j e c t  e n g i n e e r .  

S u r f a c e  samples  of t h e  o r e s  for  v a r i o u s  tests  have been c o l l e c t e d  
bu t  t h e  i n f o r m a t i o n  may n o t  be complete  and s a t i s f a c t o r i l y  
continuous. These d a t a  shou ld  be compiled for use by t h e  f i e l d  
s u p e r v i s o r .  
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