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INTRODUCTION 

By l e t t e r s  o f  a g r e e m e n t  d a t e d  A u g u s t ,  1 9 6 8  f r o m  

L . S .  Trenho lme  a n d  F e b r u a r y ,  1 9 6 9  f r o m  B . O .  B r y n e l s e n ,  

A r c h e r ,  C a t h r o  & A s s o c i a t e s  L t d .  h a v e  a c t e d  a s  g e o l o g i c a l  

c o n s u l t a n t s  o n  a l l  work c o n d u c t e d  o n  t h e  C a s i n o  S i l v e r  

Mines  L t d .  c l a i m s  i n  t h e  Dawson R a n g e ,  c e n t r a l  Yukon 

T e r r i t o r y ,  s i n c e  1 9 6 7 .  T h i s  p r o p e r t y  i s  r e f e r r e d  t o  i n  

t h i s  r e p o r t  a s  t h e  C a s i n o  P r o j e c t  o f  Brameda R e s o u r c e s  

L t d . ,  t h e  company w h i c h  h a s  f i n a n c e d  t h e  p r o g r a m  s i n c e  

J u n e  2 0 ,  1 9 6 9 .  I n  a d d i t i o n  t o  g e o l o g i c a l  d u t i e s ,  A r c h e r ,  

C a t h r o  & A s s o c i a t e s  L t d .  h a s  p e r f o r m e d  a l l  p r o p e r t y  

management f u n c t i o n s  w h i c h  c o u l d  n o t  b e  h a n d l e d  b y  

Brameda p e r s o n n e l .  

M e t a l l u r g i c a l  s t u d i e s  i n i t i a t e d  b y  Brameda a r e  n o t  

d i s c u s s e d  i n  t h i s  r e p o r t .  

D r i l l i n g  o f  t h e  d i s c o v e r y  h o l e ,  P l y  commenced on J u n e  

5 t h ,  1 9 6 9 ,  t o  t e s t  a  s t r o n g  s o i l  g e o c h e m i c a l  anomaly  w h i c h  

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

The p r o g r a m  grew s l o w l y  u n t i l  O c t o b e r ,  when Brameda d e c i d e d  

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

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

f o r c e d  a n  a b r u p t  c e s s a t i o n  o f  a l l  work i n  l a t e  March ,  1 9 7 0 .  



SUMMARY , 

D u r i n g  t h e  p e r i o d  J u n e  5 ,  1 9 6 9  t o  March 2 1 ,  1970, 

3 6 , 9 4 2  f e e t  o f  c o r e  d r i l l i n g  a n d  5808 f e e t  o f  r o t a r y  

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

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

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

a n d  molybdenum, c o n t a i n i n g  l o w  v a l u e s  i n  g o l d ,  s i l v e r  

a n d  t u n g s t e n .  Ore  r e s e r v e s  f o r  o p e n - p i t  m i n i n g  h a v e  

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

f o l l o w s  : 

0 . 5 %  Cu.E.  c u t o f f  g r a d e  

EAST Z O N E  - PROVEN ORE 

2 4 . 3 5  m i l l i o n  t o n s  - 0 . 6 3 3 %  Cu,  0 . 0 5 9 %  MoS2, 
( 0 . 7 5 1 %  C u . E . ) ,  0 . 0 1 5  o z / t o n  Au, 
0 . 0 3 3  o z / t o n  Ag. 

5 . 2 2  m i l l i o n  t o n s  - 0 . 3 8 6 %  Cu, 0 . 0 3 2 %  MoS2, 
( 0 . 4 4 9 %  c u . E . 1  
( t o  b e  s t o c k p i l e d  f o r  l a t e r  
t r e a t m e n t )  . 

8 0 . 2  m i l l i o n  t o n s  - w a s t e  

S t r i p p i n g  r a t i o  - 2 . 7 1  

C2) 0 . 3 %  Cu.E.  c u t o f f  g r a d e  ( i n c l u d i n g  h i g h e r  g r a d e  
o r e  a b o v e )  . 

EAST AND WEST ZONES 

P r o v e n  1 0 5 . 7 3  m i l l i o n  t o n s - 0 . 3 8 3 %  C u , 0 . 0 5 3 %  MoS2 
( 0 . 4 8 9 %  Cu.E.)  

P r o b a b l e  31.85' m i l l i o n  t o n s - 0 . 3 1 6 %  Cu, 0 . 0 5 2 %  MoS2 
( 0 . 4 2 0 %  Cu.E . )  

P o s s i b l e  71.8G m i l l i o n  t o n s - 0 . 3 2 5 %  C u , 0 . 0 3 6 $  MoSg 
( 0 . 3 9 7 %  Cu.E.)  

2 0 9 . 4 2  m i l l i o n  t o n s  

S t o c k p i l e  1 3 . 8 3  m i l l i o n  t o n s - 0 . 2 2 8 %  C u , 0 . 0 1 9 %  MoS2 
( 0 . 2 6 6 %  C L E . )  

Was te  360 .66  m i l l i o n  t o n s  

S t r i p p i n g  r a t i o  - 1 . 6 2  

I ,  ' I .  



The d e p o s i t  i s  s t i l l  p a r t i a l l y  open  a t  d e p t h  a n d  t o  

t h e  s o u t h w e s t  and  w e s t .  As w e l l ,  t h e  West Zone h a s  o n l y  

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

b l o c k  may improve  w i t h  b e t t e r  d e f i n i t i o n .  R e s e r v e  g r a d e s  

a r e  c o n s i d e r e d  t o  b e  c o n s e r v a t i v e  b e c a u s e  

( a )  t h e y  a r e  b a s e d  m a i n l y  on c o r e  a s s a y s .  A s s a y s  

on r o t a r y  c u t t i n g s  a r e  a l m o s t  c o n s i s t e n t l y  

h i g h e r ,  e s p e c i a l l y  i n  t h e  r i c h e r  s e c t i o n s .  

(.b) c h e c k  a s s a y i n g  h a s  b e e n  c o n s i s t e n t l y  a  l i t t l e  

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

C a s i n o  i s  a n  A r i z o n a - t y p e  p o r p h y r y .  A l e a c h e d  

s u r f a c e  c a p p i n g  i s  u n d e r l a i n  by a n  e n r i c h e d  s u p e r g e n e  

zone  wh ich  i s  g r a d a t i o n a l  downwards i n t o  p r i m a r y  m i n e r a -  

l i z a t i o n .  The a r e a  o f  b e s t  e n r i c h m e n t  C ~ a s t  Zone )  i s  

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

t o  r e m o v a l  o f  h i g h e r  t h a n  a v e r a g e  g r a d e  i n  t h e  e a r l y  

o p e r a t i n g  y e a r s .  The t o p o g r a p h y  o v e r  t h e  d e p o s i t  a n d  

t h e  c l i m a t e  i n  t h e  a r e a  a r e  v e r y  w e l l  s u i t e d  f o r  open- 

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

i n  t h e  v i c i n i t y  o f  t h e  d e p o s i t  and  t h e r e  w i l l  n o t  b e  any  

u n u s u a l  p r o b l e m s  i n  s i t e  l o c a t i o n  o r  c o n s t r u c t i o n .  Because  

of  t h e  l o w  p r e c i p i t a t i o n  i n  t h e  r e g i o n ,  c l e a n  w a t e r  i s  

somewhat s c a r c e  i n  t h e  immed ia t e  v i c i n i t y  o f  t h e  d e p o s i t .  

A c c e s s  i s  c o s t l y  a n d  w i l l  r e m a i n  s o  u n t i l  a n  a l l -  

w e a t h e r  h ighway i s  b u i l t .  E s t i m a t e s  o f  t h e  c o s t  of  t h i s  



r o a d  a r e  a p p r o x i m a t e l y  $7-8 m i l l i o n  d o l l a r s .  F r e i g h t i n g  

c o s t s  a t  p r e s e n t  a r e :  

by a i r  $90-100 p e r  t o n  ' 

b y  w i n t e r  r o a d  60- 80 p e r  t o n  

b y  b o a t  50-  70 p e r  t o n  

Once t h e  p r o p e r t y  i s  c o n n e c t e d  t o  t h e  e x i s t i n g  Yukon 

h ighway s y s t e m ,  it w i l l  b e  o n l y  342  m i l e s  f rom t h e  s e a -  

p o r t  o f  Skagway , A l a s k a .  

T h e r e  a r e  a b u n d a n t ,  u n d e v e l o p e d  h y d r o ,  c o a l ,  and  

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

m a s s i v e  government  a s s i s t a n c e  t o  r e m o t e  m i n i n g  p r o j e c t s  

h a s  b e e n  w e l l  e s t a b l i s h e d  b y  t h e  A n v i l  and C l i n t o n  d e v e l o p -  

m e n t s ,  T h i s  a s s i s t a n c e  h a s  b e e n  g i v e n  i n  t h e  form o f  

power s u p p l y ,  h ighway  a c c e s s ,  a n d  t o w n s i t e  d e v e l o p m e n t .  



5  

CONCLUSIONS AND RECOMMENDATIONS 

The o r e  r e s e r v e s  wh ich  a r e  now i n d i c a t e d  a p p e a r  

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

1 5 , 0 0 0  t o n s  p e r  d a y  c a p a c i t y .  Immed ia t e  e x p l o r a t i o n  

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

o r e  which  would a l l o w  d e t a i l e d  s t u d i e s  t o  p r o c e e d  on a  

p l a n t  of  30 ,000  t o n s  p e r  d a y  o r  l a r g e r ,  a  more a t t r a c t i v e  

i n v e s t m e n t  i n  t h i s  l o c a t  i o n .  

The work c o m p l e t e d  t o  d a t e  h a s  d e f i n e d  t h e  main  

p rob l em a r e a s  i n  p r o c e e d i n g  t o  a  p r o d u c t i o n  d e c i s i o n .  

T h e s e  a r e  a c c e s s  and  t r a n s p o r t a t i o n  c o s t s ;  power s u p p l y ;  

m e t a l l u r g y ;  and  w a t e r  s u p p l y .  As t h e  f i r s t  s t e p  t o w a r d s  

embark ing  on a f o r m a l  f e a s i b i l i t y  s t u d y ,  p r e l i m i n a r y  

e n g i n e e r i n g  s t u d i e s  and  d i s c u s s i o n s  w i t h  t h e  government  

a r e  recommended i n  e a c h  a r e a .  

Cheap a c c e s s  and  t r a n s p o r t a t i o n  c o s t s  a r e  most  l i k e l y  

t o  b e  r e a l i z e d  b y  a  r o a d  t o  Carmacks.  T h i s  would c o n n e c t  

t o  t h e  p r e s e n t  h ighway o r  t o  a  p o s s i b l e  r a i l w a y  e x t e n s i o n  

n o r t h  f rom W h i t e h o r s e .  Power may b e  d e r i v e d  f rom known 

n e a r b y  h y d r o  s i t e s  on t h e  P e l l y  R i v e r ,  f rom e x t e n s i v e  

b i t u m i n o u s  c o a l  r e s e r v e s  a t  Carmacks,  o r  f rom p r o v e n  g a s  

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

The economic and  i n d b s t r i a l  i m p a c t  o f  a deve lopmen t  

s u c h  a s  A n v i l  o r  C a s i n o  i s  s o  g r e a t  on a  l i t t l e - d e v e l o p e d  

a r e a  l i k e  Yukon t h a t  s t u d i e s  o f  e a c h  s i n g l e  deve lopmen t  



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

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

l i t y  s t u d y  a n d  much o f  what  was l e a r n e d  by  A n v i l  c an  b e  

a p p l i e d  t o  C a s i n o .  A n v i l  w i l l  b e  c o n t i n u i n g  i t s  s t u d i e s  

b e f o r e  1974  on t h e  f e a s i b i l i t y  o f  a  s m e l t e r .  It i s  

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

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

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

power and h ighway a l t e r n a t i v e s .  

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

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

a t  once  on Dip and C a s i n o  C r e e k s ,  i n  c o o p e r a t i o n  w i t h  t h e  

Water  R e s o u r c e s  Branch .  

I f  a  m a j o r  1970-71  w i n t e r  p rogram i s  c o n d u c t e d ,  

a t t e m p t s  s h o u l d  b e  made t o  h a v e  t h e  government  m a i n t a i n  

t h e  w i n t e r  r o a d  f o r  C a s i n o ,  a s  it d i d  t h e  Canol  Road f o r  

A n v i l  i n  t h e  w i n t e r s  o f  1965-66,  1966-67 ,  a n d  1967-68 .  

T h i s  would r e d u c e  t h e  f r e i g h t i n g  c o s t s  f rom $60.00-$80.00 

p e r  t o n  t o  a b o u t  $35' .00 p e r  t o n .  

T h e r e  a p p e a r s  a n  e x c e l l e n t  p o s s i b i l i t y ,  f rom compa- 

r i s o n s  be tween  r o t a r y  and  c o r e  a s s a y s ,  t h a t  f u r t h e r  d e t a i l e d  

d r i l l  o r  u n d e r g r o u n d  s a m p l i n g  may improve  t h e  o r e  r e s e r v e  

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

t e s t s  now unde rway ,  t h e  amount o f  g o l d ,  s i l v e r  and  t u n g s t e n  

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



d e t e r m i n e d  e a r l y .  F o l l o w i n g  up  on t h e  p r e l i m i n a r y  open-  

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

p r e l i m i n a r y  m i n i n g  p l a n  s h o u l d  be  p r e p a r e d .  

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

A R C H E R ,  C A T H R O  & ASSOCIATES LTD. 

R . J .  Ca thrq ,  P .  Eng.  
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PROPERTY 

C a s i n o  S i l v e r  Mines  L t d .  owns 4 2 6  u n p a t e n t e d  m i n e r a l  

c l a i m s  c o m p r i s i n g  a b o u t  30 s q u a r e  m i l e s .  Of t h e s e ,  260 

/ 

were  s t a k e d  f o l l o w i n g  t h e  d i s c o v e r y  h o l e .  They a r e  s i t u a t e d  

w i t h i n  t h e  W h i t e h o r s e  Min ing  D i s t r i c t  and  r e g i s t e r e d  a t  

W h i t e h o r s e  u n d e r  t h e  Yukon Q u a r t z  Min ing  A c t .  E i g h t  c l a i m s  

were  s t a k e d  t o  p r o t e c t  s u r f a c e  r i g h t s  a t  a  p o s s i b l e  town- 

s i t e  l o c a t i o n  a t  t h e  mouth o f  B r i t a n n i a  Creek  on t h e  Yukon 

R i v e r .  The o t h e r  418 c l a i m s  form a  s i n g l e  i r r e g u l a r  s h a p e d  

b l o c k  which  f u l l y  p r o t e c t  t h e  p o r p h y r y  d e p o s i t .  

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

p r o t e c t i o n  was g a i n e d  by s t a k i n g  t h r e e  p l a c e r  p r o s p e c t i n g  

l e a s e s  u n d e r  t h e  Yukon P l a c e r  Act  on t h e  s t r e a m s  d r a i n i n g  

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

o p e r a t i o n s  have  b e e n  c a r r i e d  o u t  h e r e  i n  t h e  p a s t .  W a t e r ,  

which  i s  i n  s h o r t  s u p p l y ,  was f u r t h e r  p r o t e c t e d  by o b t a i n -  

i n g  t h e  a p p r o p r i a t e . 1 i c e n s e s .  M i n e r a l  c l a i m s  p r o v i d e  n o r -  

mal  s u r f a c e  r i g h t s  f o r  t h e  owner a n d ,  a s  a s s u r a n c e  h a s  now 

b e e n  r e c e i v e d  f rom t h e  Min ing  R e c o r d e r  t h a t  C a s i n o  w i l l  b e  

f r e e  f rom i n t e r f e r e n c e  by  o t h e r  p a r t i e s ,  t h e  p l a c e r  and  

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

A s i n g l e  p l a c e r  c l a i m  was s t a k e d  on Dip C r e e k ,  j u s t  

a b o v e  t h e  C a s i n o  Creek  j u n c t i o n ,  f o r  t h e  p u r p o s e  o f  o b t a i n -  

i n g  t h e  w a t e r  r i g h t s  on t h e  Dip C r e e k  d r a i n a g e  b a s i n .  



A l e g a l  s u r v e y  o f  39 c l a i m s ,  c o v e r i n g  t h e  l i m i t s  o f  

t h e  C a s i n o  S t o c k ,  was made d u r i n g  1 9 6 9  by W h i t e ,  H o s f o r d  & 

Impey L t d .  o f  W h i t e h o r s e ,  a t  a  c o s t  o f  $ 3 7 5 . 0 0  p e r  c l a i m .  

T h e s e  c l a i m s  c a n  now b e  t a k e n  t o  2 1  y e a r  l e a s e .  However,  

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

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

e x p e n d i t u r e  w i l l  b e  w i t h i n  t h e  s u r v e y e d  a r e a s ,  t h e s e  c l a i m s  

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

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

t h e  c l a i m s  a r e  now i n  good  s t a n d i n g  u n t i l  1 9 7 4  o r  l a t e r .  

The e x p i r y  d a t e s  a n d  p r o p e r t y  l o c a t i o n  i s  shown on Map 2 .  



L O C A T I O N  

The C a s i n o  p r o p e r t y  i s  s i t u a t e d  187 a i r  m i l e s  n o r t h -  

w e s t  o f  W h i t e h o r s e ,  a t  6 2 O 4 3 ' ~  and  13804g1W ( s e e  Map 1) .  

It  l i e s  a t  a  h e i g h t  o f  l a n d  b e t w e e n  C a n a d i a n  C r e e k ,  ( a  

t r i b u t a r y  o f  B r i t a n n i a  C r e e k ,  which  f l o w s  n o r t h  t o  Yukon 

R i v e r ) ,  and  C a s i n o  Creek ,Cwhich  f l o w s  s o u t h  and  w e s t  i n t o  

Donjek  R i v e r  and  White  R i v e r ,  and  e v e n t u a l l y  i n t o  t h e  

Yukon River], The p r o p e r t y  i s  w i t h i n  c l a i m  s h e e t s  115-J -10  

and  115-J -15  ( N . T . S . ) ,  w h i l e ,  p h y s i o g r a p h i c a l l y ,  i t  l i e s  

w i t h i n  t h e  Dawson Range ,  a  subdued  m o u n t a i n o u s  p o r t i o n  

o f  t h e  Yukon P l a t e a u .  The A l a s k a  Highway p a s s e s  w i t h i n  

75 a i r  m i l e s  on t h e  s o u t h w e s t ,  w h i l e  t h e  Whi tehorse -Keno  

r o a d  ( ~ i ~ h w a y  2 ) ,  p a s s e s  w i t h i n  65 a i r  m i l e s  on t h e  e a s t .  

The Yukon R i v e r ,  which  was t h e  main  t r a n s p o r t a t i o n  r o u t e  

i n  t h e  T e r r i t o r y  p r i o r  t o  World War Two, p a s s e s  w i t h i n  1 2  

r o a d  m i l e s  on t h e  n o r t h .  The A l a s k a  Boundary i s  70 a i r  

m i l e s  w e s t .  Of s p e c i a l  i n t e r e s t  i s  t h e  f a c t  t h a t  t h e  

p r o p e r t y  l i e s  w i t h i n  a  s m a l l  a r e a  o f  Canada t h a t ,  due  t o  

d r y n e s s ,  was n e v e r  c o v e r e d  by C o n t i n e n t a l  i c e  s h e e t  g l a c i a -  

t i o n  a i r i n g  t h e  y o u n g e s t  ( ~ l e i s t o c e n e )  i c e  a d v a n c e .  









ACCESS 

The p r o p e r t y  h a s  b e e n  s e r v i c e d  i n  t h e  p a s t  by . 

(1) w h e e l e d  a i r c r a f t  wh ich  l a n d  on a n  a i r s t r i p  on t h e  

p r o p e r t y ,  ( 2 )  a  1 4 0  m i l e  w i n t e r  t o t e  r o a d  f rom Burwash 

Land ing  on t h e  A l a s k a  Highway and  ( 3 )  r i v e r  b a r g e  a l o n g  

t h e  Yukon R i v e r  f rom Dawson C i t y ,  a  d i s t a n c e  o f  1 2 5  m i l e s  

by  r i v e r  and  1 2  m i l e s  by r o a d  f rom t h e  r i v e r  t o  t h e  p r o -  

p e r t y .  T h e s e  r o u t e s  a r e  shown on Map 1. 

(1) Air 

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

f rom M i n t o ,  a  d i s t a n c e  o f  65  a i r  m i l e s ,  b u t  no rma l  s e r v i c e  

i s  f rom W h i t e h o r s e .  The a i r s t r i p  i s  a b o u t  2500 f e e t  l o n g  

and  h a s  a  good s u r f a c e  b u t  it  s l o p e s  t o w a r d s  one end  a t  

a b o u t  10'.  I t  c a n  o n l y  b e  a p p r o a c h e d  f rom t h e  d o w n h i l l  

( s o u t h )  end  a n d  o n l y  accommodates  a i r c r a f t  up  t o  DC3 s i z e .  

Maximum l o a d  i s  5500 t o  6000  p o u n d s .  T h i s  s t r i p  c a n  b e  

improved  o n l y  a t  c o n s i d e r a b l e  e x p e n s e .  A l t h o u g h  i t  i s  

l o c a t e d  on  C a s i n o  c l a i m s  and  was b u i l t  w i t h o u t  gove rnmen t  

a s s i s t a n c e ,  it i s  s t i l l  c o n s i d e r e d  a  p u b l i c  s t r i p .  

DC3 f r e i g h t  c h a r g e s ,  a t  $ 1 . 5 0  p e r  m i l e ,  a r e :  

R e t u r n  T r i p  C o s t  
From - ~ o a d  ( l b s  ) M i l e s  - C h a r g e s  P e r  Lb P e r  Ton 

Min to  6000  1 3 0  $ 2 5 6 . 0 0  $0 .04  $ 85 .00  
( t a r i f f  m in .  ) 

W h i t e h o r s e  5600  374 $ 5 6 0 . 0 0  $ 0 . 1 0  $200 .00  



T o t a l  f r e i g h t  c h a r g e s  f r om W h i t e h o r s e  t o  C a s i n o  v i a  

M i n t o  a r e :  Per Ton 

W h i t e h o r s e - M i n t o  @ 8 4 / t o n  m i l e  $ 1 3 . 0 0  
Min to-Cas ' ino  v i a  DC3 $ 8 5 . 0 0  

T h i s  m i g h t  b e  r e d u c e d  by  $ 1 0 . 0 0  p e r  t o n  i f  i t  c o u l d  b e  

done  by  a  l a r g e r  a i r c r a f t  ( ~ r i s t o l ?  ) .  

( 2 )  Road 

The w i n t e r  r o u t e  was f i r s t  c o n s t r u c t e d  by C a s i n o  i n  

t h e  1965-66  s e a s o n  and  was r e o p e n e d  t h i s  p a s t  w i n t e r  f o r  

t h e  s e c o n d  t i m e .  I t  i s  1 4 0  m i l e s  i n  l e n g t h  and  commences 

a t  M i l e  1 0 9 7  on t h e  A l a s k a  Highway, w h i c h ' i s  1 8 0  r o a d  m i l e s  

f rom W h i t e h o r s e .  The main o b s t a c l e  i s  n e a r  t h e  s t a r t  

( ~ i l e  6 )  where  a  B a i l e y  B r i d g e  i s  r e q u i r e d  t o  c r o s s  t h e  

K luane  R i v e r .  T h i s  b r i d g e  was b o r r o w e d  f rom t h e  T e r r i t o r -  

i a l  Highway D e p a r t m e n t .  A l l  o t h e r  s t r e a m s  we re  c r o s s e d  on 

c o n v e n t i o n a l  i c e  b r i d g e s .  The r o u t e  i s  g e n e r a l l y  l e v e l  and  

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

Ave rage  t i m e  f o r  t h e  1 4 0  m i l e  t r i p  w i t h  a  l o a d e d  t r u c k  was 

f rom 8 t o  1 0  h o u r s .  The r o a d  was u s e d  f rom December 1 0  t o  

A p r i l  1 0 .  

C a s i n o  r e c e i v e d  $ 2 0 , 0 0 0  i n  a s s i s t a n c e  f rom t h e  Yukon 

Government  i n  1 9 6 6  t o w a r d s  t h e  i n i t i a l  r o a d  c o n s t r u c t i o n  

c o s t  o f  $ 7 9 , 0 0 0 .  F u r t h e r  a s s i s t a n c e  o f  $ 2 0 , 0 0 0  h a s  b e e n  

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



p u b l i c  r o a d  when it i s  o p e n .  

The c o s t  o f  t h e  w i n t e r  r o a d  w a s :  

B r i d g e  - i n s t a l l  a n d  remove $ 1 5 , 1 0 0  .' 

Road - o p e n  a n d  r e p a i r  $ 2 6 , 3 0 0  
M a i n t e n a n c e  - e q u i p m e n t  a n d  l a b o u r  $ 7 3 , 1 0 0  

A t o t a l  o f  1 2 1  t r u c k  l o a d s  w e r e  h a u l e d  t o  C a s i n o  o v e r  

t h e  r o a d ,  a n d  a s s u m i n g  20 t o n s  p e r  l o a d ,  t h e  t o t a l  t o n n a g e  

was 2 4 2 0 .  T r u c k i n g  c h a r g e s  w e r e  a b o u t  $700 p e r  t r i p  o r  

$ 3 5 . 0 0  p e r  t o n .  The c o s t  p e r  t o n  o f  o p e r a t i n g  t h e  r o a d  

was a b o u t  $ 4 7 . 5 0 ,  f o r  a  t o t a l  f r e i g h t i n g  c o s t  by r o a d  o f  

$ 8 2 . 5 0  p e r  t o n .  The o p e r a t i n g c o s t  o f  t h e  r o a d  c o u l d  p r o b a b l y  

b e  r e d u c e d  t o  a b o u t  $ 2 5 . 0 0  p e r  t o n  i f  a  l a r g e  t o n n a g e  was 

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

T h i s  would  r e d u c e  t h e  f r e i g h t i n g  c o s t s  t o  a b o u t  $ 6 0 . 0 0  

p e r  t o n .  

The b e t t e r  p e r m a n e n t  r o a d  r o u t e s  a r e  d i s c u s s e d  u n d e r  

E n g i n e e r i n g .  

( 3 )  Water  

P r i o r  t o  1 9 6 4 ,  a l l  e x p l o r a t i o n  f r e i g h t  was c a r r i e d  by  

b o a t  on t h e  Yukon R i v e r ,  a n d  t h e n c e  by a  1 2  m i l e  t r a i l  

s u i t a b l e  f o r  b u l l d o z e r s .  T h i s  t r a i l  was b u i l t  b e f o r e  World  

War Two t o  c o n n e c t  t h e  p r o p e r t y  w i t h  t h e  Yukon R i v e r .  A l -  

t h o u g h  few b o a t s  a r e  now a v a i l a b l e ,  t h i s  i s  s t i l l  a  p r a c t i -  

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

r o a d  u n t i l  a n  a l l - w e a t h e r  r o a d  i s  b u i l t .  The r i v e r  s e a s o n  



e x t e n d s  f r o m  e a r l y  J u n e  t o  m i d - O c t o b e r .  D u r i n g  O c t o b e r  

1 9 6 9 ,  two t r i p s  w e r e  made f r o m  Dawson C i t y  by t h e  b o a t  

 rainstorm" w h i c h  n o r m a l l y  o p e r a t e s  n o r t h  o n  t h e  ~ u k o n  

a n d  P o r c u p i n e  R i v e r s  t o  Old  Crow. T h i s  v e s s e l  c a n  c a r r y  

a b o u t  50 t o n s ,  a l t h o u g h  t h e  l a t e n e s s  o f  t h e  s e a s o n  r e d u c e d  

i t s  c a p a c i t y  i n  1 9 6 9 .  The c o s t  o f  a  r o u n d  t r i p  was a b o u t  

$1200  o r  $ 2 4 . 0 0  p e r  t o n .  The t o t a l  f r e i g h t i n g  c o s t  f rom 

W h i t e h o r s e  t o  C a s i n o  by  t h i s  r o u t e  would  b e :  

P e r  Ton 

Whi tehorse -Dawson  @ 8 $ / t o n  m i l e  $ 2 7 . 0 0  
D a w s o n - B r i t a n n i a  C r e e k  i n  50 t o n  l o a d s  $ 2 4 . 0 0  
B r i t a n n i a  C r e e k - C a s i n o  b y  t r u c k  $ 9 - 0 0  



HISTORY 

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

i n  t h e  a r e a  i n  1 9 0 1 ,  p o s s i b l y  f o r  g o l d ,  a l t h o u g h  t h e  e a r l y  

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

i n  1 9 1 1  a n d  s p o r a d i c  p l a c e r  m i n i n g  a n d  p r o s p e c t i n g  f o r  b o t h  

g o l d  a n d  t u n g s t e n  c o n t i n u e d  u n t i l  1 9 6 2 .  The p l a c e r  a c t i v i t y  

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

a i r s t r i p  i n  t h e  l a t e  1 9 3 0 ' s  ( ~ e l i c o p t e r  a n d  Bomber Z o n e s )  

a n d  t h e  e x p l o r a t i o n  o f  t h e s e  v e i n s  b e t w e e n  1 9 6 3  a n d  1 9 6 7  

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

molybdenum d e p o s i t  on  P a t t o n  H i l l  i n  1 9 6 9 .  

The v e i n s  w e r e  f i r s t  s t a k e d  i n  1 9 4 7  by  p r o s p e c t o r  

J .  Meloy and  w e r e  examined  by C o n w e s t ,  S p r i n g e r  I n t e r e s t s  

a n d  N o r a n d a ,  among o t h e r s .  R i o  T i n t o  a n d  Yukon C o n s o l i d a t e d  

Gold  C o r p .  h e l d  t h e  c l a i m s  i n  1 9 6 3  a n d  when t h i s  o p t i o n  was 

r e l i n q u i s h e d  i n  1 9 6 4 ,  L . I .  P r o c t o r  o f  W h i t e h o r s e  o p t i o n e d  

t h e  p r o p e r t y  a n d  f o r m e d  C a s i n o  S i l v e r  Mines  L t d .  t h e  f o l l o w -  

i n g  y e a r .  Between 1 9 6 4  a n d  l a t e  1 9 6 7 ,  when c o n t r o l  o f  t h e  

company p a s s e d  t o  t h e  B r y n e l s e n  G r o u p ,  a b o u t  $ 5 0 0 , 0 0 0  was 

s p e n t  on v e i n  e x p l o r a t i o n ,  i n c l u d i n g  1 2 0 0  f e e t  o f  d r i f t i n g ,  

6 0 3 3  f e e t  o f  d iamond  d r i l l i n g ,  1 0 0  m i l e s  o f  l i n e c u t t i n g ,  

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

E x p l o r a t i o n  e m p h a s i s  was s h i f t e d  i n  1 9 6 8  f r o m  t h e  

v e i n s  t o  P a t t o n  H i l l ,  w h e r e  a  p o r p h y r y  c o p p e r  d e p o s i t  was 

s u s p e c t e d .  S o i l  s a m p l i n g ,  mapping a n d  d a t a  c o m p i l a t i o n ,  l e d  



t o  t h e  1 9 6 9  d r i l l i n g  d i s c o v e r y .  A more  c o m p l e t e  a c c o u n t  

o f  t h e  e a r l y  h i s t o r y  i s  c o n t a i n e d  i n  t h e  p a p e r  " C a s i ' n o ,  

Yukon - A G e o c h e m i c a l  D i s c o v e r y  o f  a n  U n g l a c i a t e d  A r i z o n a -  

Type P o r p h y r y t '  b y  A . R .  A r c h e r ,  a n d  C . A .  M a i n ,  w h i c h  was 

p r e s e n t e d  t o  t h e  I n t e r n a t i o n a l  G e o c h e m i c a l  Symposium a t  

T o r o n t o  o n  A p r i l  1 6 ,  1 9 7 0 .  



TOPOGRAPHY 

The Dawson Range i s  c h a r a c t e r i z e d  by  a  m a t u r e  d r a i n a g e  

s y s t e m  a n d  e r o s i o n  s u r f a c e .  T h e r e  a r e  v i r t u a l l y  no l a k e s  

i n  t h e  a r e a  a n d  v a l l e y s  a r e  t y p i c a l l y  V-shaped i n  p r o f i l e .  

A r e g i o n a l  t i l t i n g  upwards  t o  t h e  s o u t h w e s t  h a s  c a u s e d  

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

v a l l e y s .  V a l l e y  o u t c r o p s  a r e  o n l y  common where  a  s t r e a m  

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

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

c a n y o n  i n  C a n a d i a n  C r e e k  j u s t  n o r t h  o f  t h e  C a s i n o  p r o p e r t y  

i s  a  good  e x a m p l e .  The d r a i n a g e  s y s t e m  i s  u s u a l l y  d e n d r i -  

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

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

r a n g i n g  f rom a b o u t  3500  f e e t  i n  t h e  n o r t h w e s t  t o  a b o u t  

4 5 0 0  f e e t  i n  t h e  s o u t h e a s t .  The Yukon R i v e r  p r o v i d e s  t h e  

b a s e  e l e v a t i o n  a t  a b o u t  1400 f e e t .  P l e i s t o c e n e  v a l l e y  

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

p l a c e .  A t o n g u e  e x t e n d e d  n o r t h e a s t  down t h e  Whi te  R i v e r  

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

when i t  r e a c h e d  t h e  Yukon R i v e r .  Bo th  v a l l e y s  now d i s p l a y  

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

w i d e n e d  a n d  d e e p e n e d  v a l l e y s .  

The e r o s i o n  s u r f a c e  ( ' o r  p l a t e a u )  t r u n c a t e s  a l l  r o c k  

f o r m a t i o n s  i n  t h e  r e g i o n  e x c e p t  Miocene  s e d i m e n t s  a n d  



v o l c a n i c s  ( ~ a r m a c k s  G r o u p ) ,  a n d  s t r e a m  r e j u v e n a t i o n  . i s  

b e l i e v e d  t o  h a v e  s t a r t e d  a t  a b o u t  t h a t  t i m e .  S u p e r i m p o s e d  

on t h e  g e n e r a l  p l a t e a u  s u r f a c e  a r e  a  number o f  p r o m i n e n t ,  

i s o l a t e d  m o u n t a i n s  w h i c h  a t t a i n  e l e v a t i o n s  b e t w e e n  5 5 0 0  

a n d  6 6 0 0  f e e t ,  o f  w h i c h  M t .  C o c k f i e l d ,  Apex M o u n t a i n  a n d  

P r o s p e c t o r  M o u n t a i n  a r e  good e x a m p l e s .  T h e s e  a p p e a r  t o  

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

s o m e t i m e  i n  t h e  M e s o z o i c  E r a  a n d  a r e  e r o s i o n a l  r e m n a n t s .  

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

i s  r a r e  e l s e w h e r e .  When p r e s e n t ,  i t  i s  o f t e n  a s  d i s t i n c -  

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

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

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

n o r t h w e s t  e n d  o f  t h e  d i s t r i c t .  



CLIMATE 

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

a t  C a s i n o  s i n c e  A u g u s t ,  1 9 6 9  i n  c o n j u n c t i o n  w i t h  t h e  

D e p a r t m e n t  o f  T r a n s p o r t  ( D . O . T . ) .  E x c e l l e n t  r e c o r d s  a r e  

a v a i l a b l e  f rom s e v e r a l  n e a r b y  s t a t i o n s  ( a l l  o f  w h i c h  a r e  

l o c a t e d  a t  l o w  e l e v a t i o n s  i n  m a i n  v a l l e y s )  - S n a g ,  A i s h i h i k ,  

W h i t e h o r s e ,  P e l l y  F a r m ,  Mayo, E l s a  a n d  Dawson. From t h e  

i n f o r m a t i o n  now a v a i l a b l e ,  H .  E .  Wahl ,  O f f i c e r  i n  C h a r g e ,  

W h i t e h o r s e  W e a t h e r  O f f i c e ,  h a s  p r e p a r e d  a  p r e d i c t e d  2 0 - y e a r  

t e m p e r a t u r e  a n d  p r e c i p i t a t i o n  r e c o r d  f o r  C a s i n o  camp,  a t  

a n  e l e v a t i o n  o f  a b o u t  3500 f e e t .  The c o n f i d e n c e  l e v e l  f o r  

p r e c i p i t a t i o n  i s  q u e s t i o n a b l e  b e c a u s e  1 9 6 9  was u n u s u a l l y  

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

i s  c o m p i l e d .  

The c e n t r a l  Yukon h a s  a  s e m i - a r i d ,  c o n t i n e n t a l  c l i m a t e  

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

Dawson Range l i e s  i n  t h e  r a i n  shadow o f  t h e  S t .  E l i a s  

M o u n t a i n s ,  w h i c h  b l o c k  o f f  mos t  o f  t h e  warm P a c i f i c  a i r ,  

e x c e p t  f o r  o c c a s i o n a l  "Chinook"  w i n d s .  S i m i l a r l y ,  t h e  

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

e x t e n t ,  t h e  i n f l u x  o f  e x t r e m e l y  c o l d  A r c t i c  a i r .  P r e c i p i t a -  

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

summer. R a i n  g e n e r a l l y  o c ' c u r s  i n  t h e  f o r m  o f  i n t e r m i t t e n t  

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



m e n t i o n e d  v a r i e s  f rom 9 . 8 8  i n c h e s  a t  A i s h i h i k  t o  1 5 . 2 7  

i n c h e s  a t  E l s a .  S t r o n g  w i n d s  o c c u r  r a r e l y  a t  h i g h  e l e v a t i o n s .  

F r o s t  h a s  b e e n  r e c o r d e d  d u r i n g  e v e r y  month  a t  e v e r y  

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

a t  l o w e r  e l e v a t i o n s  i s  s i g n i f i c a n t  - 7 8  d a y  a t  Dawson,  

6 4  d a y s  a t  Mayo, 5 1  d a y s  a t  S n a g .  The h i g h e s t  r e c o r d e d  

t e m p e r a t u r e  i n  Yukon i s  95' a t  Dawson. 

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

i n  N o r t h  A m e r i c a  o c c u r r e d  a t  Snag ( 5 5  m i l e s  s o u t h w e s t  o f  

C a s i n o )  on F e b r u a r y  3 ,  1947 - 81' b e l o w  z e r o .  The e x t r e m e l y  

c o l d  w e a t h e r  o c c u r s  i n  p e r i o d s  o f  3 t o  1 5  d a y s  b e t w e e n  mid- 

December a n d  e a r l y  March a n d  r e s u l t s  when a n  A r c t i c  a i r  

mass  becomes s t a t i o n a r y  o v e r  t h e  c e n t r a l  Yukon. Wi th  no 

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

t h e  warmer a i r  i s  d i s p l a c e d  u p w a r d s .  T h u s ,  a  d i s t i n c t  

t e m p e r a t u r e  i n v e r s i o n  o c c u r s  i n  winter ,  w h i c h  becomes more 

a c c e n t u a t e d  a s  t e m p e r a t u r e s  d r o p .  I n  summer, t e m p e r a t u r e  

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

o r  f i v e  d e g r e e s  p e r  t h o u s a n d  f e e t .  I n  w i n t e r ,  t h e r e  i s  a s  

much a s  20' m o d e r a t i o n  p e r  1 0 0 0  f o o t  i n c r e a s e  i n  e l e v a t i o n .  

The r e c o r d s  f o r  C a s i n o  ( e l e v a t i o n  3800 f e e t )  a n d  

P e l l y  Farm ( e l e v a t i o n  1 5 0 0  f e e t ) ,  w h i c h  i s  50 m i l e s  e a s t ,  

a r e  t y p i c a l  f o r  t h e  r e g i o n :  



C a s i n o  

A i r  T e m p e r a t u r e  P r e c i p i t a t i o n  T e m p e r a t u r e  

D a i l y  Mean o f  Mean Mean 
E x t r e m e s  

Month Mean D a i l y  T o t a l  Snow- Ex t Ex t 
( F )  Max Min o f  a l l  f a l l  Max Min 

( F  ( F )  Forms 
( i n c h e s )  ( i n c h e s )  

J a n u a r y  

F e b r u a r y  

March 

A p r i l  

May 

J u n e  

J u l y  

A u g u s t  

S e p t e m b e r  

O c t o b e r  

November 

December 

A n n u a l  
Mean 2 3 . 9  3 1 . 1  1 6 . 5  

Mean 
T o t a l  1 5 . 6 5  7 6 . 0  



,. - P e l l y  Farm , 

A i r  T e m p e r a t u r e  P r e c i p i t a t i o n  T e m p e r a t u r e  
E x t r e m e s  

D a i l y  Mean o f  Mean Mean 
Month Mean D a i l y  T o t a l  Snow- Ex t Ex t 

( F )  Max Min o f a l l  f a l l  Max Min 
( F )  (F) Forms 

( i n c h e s )  ( i n c h e s )  

J a n u a r y  - 1 8 . 5  - 8 . 5  - 3 0 . 5  0 . 8 2  8 . 2  4  6  -74 

F e b r u a r y  - 5 . 6  8 . 1  - 1 9 . 6  0 . 6 4  6 . 4  54 -76 

March 8 . 7  2 5 . 6  - 9 . 6  0 . 4 7  4 . 7  5  5  -58  

A p r i l  3 0 . 8  4 4 . 3  1 7 . 4  0 . 3 9  2 . 4  74 -37  

May 4 4 . 7  5 7 . 9  3 1 . 6  0 . 8 3  0 . 3  8  5  10 

J u n e  5 5 . 4  6 9 . 7  4 1 . 4  1 . 3 4  0 9  5  27 

J U ~ Y  5 8 . 5  7 1 . 6  4 5 . 5  1 . 9 7  o 89  29 

A U ~ U S ~  5 3 . 9  6 7 . 2  4 0 . 6  1 . 3 6  o 87  2 1  

S e p t e m b e r  4 3 . 9  5 6 . 3  3 1 . 3  0 . 9 2  0 . 4  7 8  11 

O c t o b e r  2 6 . 8  3 6 . 2  1 7 . 2  0 . 7 7  5 . 3  68 -20 

November 3 . 7  1 2 . 7  - 6 . 3  1 . 0 7  1 0 . 4  5 1  -57 

December - 1 5 . 5  - 6 . 0  - 2 5 . 0  0 . 8 7  8 . 6  55 -70 

Annua l  
Mean 2 3 . 9  3 6 . 3  1 1 . 2  

Mean 
T o t a l  



The p r e d i c t e d  e x t r e m e  minimum t e m p e r a t u r e  a t  C a s i n o  

camp i s  45' b e l o w  z e r o .  A t  t h e  mouth  o f  B r i t a n n i a  C r e e k  

i n  t h e  Yukon R i v e r  v a l l e y ,  t e m p e r a t u r e s  w o u l d  b e  c o m p a r a b l e  

t o  P e l l y  Farm a n d  a  l o w  o f  75' b e l o w  z e r o  i s  p o s s i b l e .  

A l t h o u g h  t h e  a n n u a l  d a i l y  mean t e m p e r a t u r e  a t  C a s i n o  a n d  

P e l l y  Farm i s  i d e n t i c a l  - 2 3 . g 0 ,  t h e  a n n u a l  d a i l y  maximums 

a n d  minimums d i f f e r  by  5'. P r e c i p i t a t i o n  a t  C a s i n o  i s  a b o u t  

35% h i g h e r  t h a n  a t  P e l l y  F a r m ,  a n d  t h e  e x c e s s  f a l l s  a s  r a i n  

a n d  snow b e t w e e n  J u l y  a n d  December .  The h i g h e r  p r e c i p i t a t i o n  

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

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

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

o r y  summer. From t h e  s t a n d p o i n t  o f  s u r f a c e  m i n i n g ,  i t  h a s  

o n e  o f  t h e  f i n e s t  c l i m a t e s  i n  n o r t h e r n  Canada  - r e l a t i v e l y  

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

m i n o r  d r i f t i n g  o r  r o a d  m a i n t e n a n c e ;  a n d  m o d e r a t e  t e m p e r a t u r e  

e x t r e m e s .  However ,  t h i s  i s  n o t  t h e  b e s t  e n v i r o n m e n t  f o r  a  

p e r m a n e n t  t o w n s i t e .  T h e r e  i s  no t r u e  summer a s  we know i t  

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

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

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

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

w i t h  f o g  a n d  b r i g h t  s u n s h i n e  e x i s t s  a t  C a s i n o .  



BASE CAMP 

A new camp was c o n s t r u c t e d  d u r i n g  D e c e m b e r ,  l g . d g ,  

a t  t h e  j u n c t i o n  o f  P a t t o n  G u l c h  a n d  C a n a d i a n  C r e e k ,  

f o l l o w i n g  a  d e c i s i o n  b y  Brameda t o  embark  on a  m a j o r  

1 9 7 0  p r o g r a m  l e a d i n g  t o  a  f e a s i b i l i t y  s t u d y .  T h i s  camp 

h a s  a c c o m m o d a t i o n  a n d  d i n i n g  f a c i l i t i e s  f o r  1 2 0  men a n d  

c o n s i s t s  o f  2 2  t r a i l e r s  - 1 5  b u n k h o u s e s ,  1 r e c r e a t i o n ,  

2  w a s h c a r ,  and  4 k i t c h e n .  Of t h e s e ,  2 b u n k h o u s e  a n d  1 

k i t c h e n  t r a i l e r  w e r e  b r o u g h t  t o  t h e  p r o p e r t y  i n  1 9 6 6  a n d  

w e r e  s i t u a t e d  a t  t h e  o r i g i n a l  camp a t  t h e  Bomber Z o n e ,  

a t  t h e  h e a d  o f  Meloy C r e e k .  The new t r a i l e r s  w e r e  h a u l e d  

i n  o v e r  t h e  w i n t e r  r o a d .  

The new l o c a t i o n  was c h o s e n  f o r  i t s  a m p l e ,  c l e a n  w a t e r  

( i n  s u m m e r ) ;  l e v e l ,  o p e n  g r o u n d ;  a n d  p r o x i m i t y  t o  t h e  

p o r p h y r y  d e p o s i t .  The l a y o u t  o f  t h e  new camp i s  shown on 

Map 4 .  

An e n g i n e e r i n g  complex  c o n s i s t s  o f  a  g e o l o g y  a n d  

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

a n d  b u c k i n g ,  a n d  c o r e  l o g g i n g  a n d  s t o r a g e ,  p l u s  a  2 - t r a i l e r  

a s s a y  o f f i c e ,  s u p p l i e d  b y  Seymour L a b o r a t o r i e s .  A 96  f o o t  

b y  32  f o o t  m a c h i n e  s h o p / g a r a g e ,  a  w a r e h o u s e ,  mine  d r y ,  

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

camp. A w a t e r  p r e s s u r e  f i r e  s y s t e m  h a s  b e e n  i n s t a l l e d .  

F u e l  s t o r a g e  c a p a c i t y  i s  2 0 0 , 0 0 0  g a l l o n s ,  p r i m a r i l y  i n  

2 5 , 0 0 0  g a l l o n  t a n k s .  Power i s  s u p p l i e d  b y  a  75  KW d i e s e l  



g e n e r a t o r  a n d  a  s t a n d b y  1 5  K W  s e t .  P o o r  q u a l i t y  d o m e s t i c  

w a t e r  was o b t a i n e d  d u r i n g  t h e  w i n t e r  b y  pumping  f r o m  

d r i l l  h o l e  P -21 .  R a d i o  c o m m u n i c a t i o n  was p r o v i d e d  ,by a  

VHF s e t  l e a s e d  f r o m  C . N .  T e l e c o m m u n i c a t i o n s ,  w h i c h  c o n n e c t s  

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

B u r w a s h .  A s t a n d b y  SSB s e t  on  f r e q u e n c y  4 4 4 1  was  a l s o  

u s e d .  



R E G I O N A L  GEOLOGY 

Most  o f  t h e  Dawson Range h a s  s t i l l  n o t  b e e n  c o v e r e d  

b y  t h e  G e o l o g i c a l  S u r v e y  o f  C a n a d a ' s  o n e  i n c h  t o  f o u r  m i l e  

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

g e o l o g y  i s  n o t  c o m p l e t e l y  known. The g e n e r a l  l a c k  o f  o u t -  

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

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

G.S.C.  mapp ing  a n d  p e r s o n a l  e x p e r i e n c e  b y  t h e  w r i t e r s  i n  

t h e  d i s t r i c t .  

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

c o m p l e x  w h i c h  i s  composed m a i n l y  o f  s c h i s t ,  g n e i s s ,  p h y l -  

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

a m p h i b o l i t e  a n d  l i m e s t o n e .  Named t h e  Yukon G r o u p ,  i t  f o r m s  

t h e  b a s e  o f  t h e  s u c c e s s i o n  t h r o u g h o u t  much o f  t h e  T e r r i t o r y  

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

o l d e r .  Somet ime a f t e r  t h e  r e g i o n a l  m e t a m o r p h i s m  o f  t h e  

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

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

i n  t h e  M e s o z o i c  E r a  ( ~ t .  Nansen  G r o u p ) .  V a r i e t i e s  p r e s e n t  

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

v o l c a n i c  b r e c c i a s .  The n e x t  s t a g e  i n  t h i s  o r o g e n y  was 

t h e  i n t r u s i o n  o f  t h e  K l o t a s s i n  B a t h o l i t h ,  w h i c h  i s  p a r t  

o f  t h e  C o a s t  I n t r u s i o n s .  ,The b a t h o l i t h  i s  q u i t e  l a r g e  

( 1 0 0  m i l e s  l o n g  w i t h  a n  a v e r a g e  w i d t h  o f  20 m i l e s )  a n d  

i s  t h e  m a i n  r o c k  u n i t  i n  t h e  Dawson R a n g e .  



The b a t h o l i t h  i s  u s u a l l y  q u a r t z  m o n z o n i t e  o r  g r a n o -  

d i o r i t e  i n  c o m p o s i t i o n ,  i s  medium t o  c o a r s e - g r a i n e d  a n d  

o f t e n  d i s p l a y s  " d e n t  c h e v a l "  t e x t u r e .  ' B o t h  b i o t i t e ' a n d  

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

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

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

h o r i z o n t a l  j o i n t i n g  o c c a s i o n a l l y  p r e s e n t .  Wi th  e v e n  a  
9 .  

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

on w e a t h e r i n g  t o  a  c o a r s e  " g r a n i t i c  s a n d " .  C a s t e l l a t i o n s  

a r e  common i n  t h e  more r e s i s t a n t  a r e a s .  S a m p l e s  o f  t h e  

b a t h o l i t h  f rom t h e  C a s i n o  p r o p e r t y  h a v e  b e e n  a g e  d a t e d  by 

t h e  G.S.C. a n d  a r e  u p p e r  C r e t a c e o u s  ( 9 5 - 9 9  m . y . ) .  D i k e s  

o f  t h i s  r o c k  c u t  M t .  Nansen v o l c a n i c s  e l s e w h e r e  i n  t h e  

d i s t r i c t .  

The y o u n g e s t  r o c k s  i n  t h e  a r e a  ( ~ a r m a c k ' s  G r o u p )  c o n s i s t  

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

d i k e  swarms ,  a n d  t h i n  s e d i m e n t a r y  u n i t s ;  A l l  m i n e r a l i z a t i o n  

i n  t h e  r e g i o n  a p p e a r s  t o  b e  r e l a t e d  t o  t h i s  young o r o g e n y ,  

i n c l u d i n g  t h e  C a s i n o  S t o c k .  B i o t i t e  a l t e r a t i o n  f rom t h e  

s t o c k  h a s  b e e n  d a t e d  a t  U . B . C .  by  C o l i n  Godwin a t  69-71 m . y . ,  

w h i c h  i s  on t h e  C r e t a c e o u s - T e r t i a r y  b o u n d a r y .  



P R O P E R T Y  G E O L O G Y  

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

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

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

t h e  C a s i n o  S t o c k .  S i n c e  t h e  b e d r o c k  f l o a t  i n  t h e  o v e r -  

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

b e d r o c k  c a n  g e n e r a l l y  b e  e x p o s e d  by b u l l d o z e r  t r e n c h i n g .  

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

f o r  c o a r s e  r o c k  f l o a t  t o  a c c u m u l a t e  on  s u r f a c e  a n d  t h e n  

r i d e  d o w n h i l l ,  up  t o  s e v e r a l  t h o u s a n d  f e e t  o n  s t e e p e r  

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

Due t o  t h e  s u r f a c e  c o n d i t i o n s ,  m a p p i n g  away f r o m  t h e  

C a s i n o  S t o c k  h a s  b e e n  v e r y  l i m i t e d  i n  e x t e n t  a n d  s u p e r f i -  

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

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

w e a k l y  a l t e r e d  a t  b e s t .  A f e w  s m a l l  r o o f  p e n d a n t s  o f  

Yukon Group  o c c u r  b u t  m o s t  o f  t h e  p r o p e r t y  a p p e a r s  t o  b e  

u n d e r l a i n  b y  p h a s e s  o f  t h e  K l o t a s s i n  B a t h o l i t h .  F i n e - g r a i n e d  

p h a s e s  h a v e  b e e n  n o t e d  n e a r  t h e  a i r s t r i p  a n d  n e a r  t h e  h e a d -  

w a t e r s  o f  C a n a d i a n  C r e e k  w h i c h  w a r r a n t  f u r t h e r  i n v e s t i g a t i o n  

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

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

r e p o r t e d  i n  t h e  ' B '  g r i d  a r e a  b y  C . D . N .  T a y l o r .  



C a s i n o  S t o c k  

The s t o c k  i s  a b o u t  5000 f e e t  l o n g  a n d  2000 f e e t  w i d e ,  

w i t h  i t s  l o n g  a x i s  t r e n d i n g  w e s t .  The e a s t e r n  h a 1 f : i s  

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

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

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

l e u c o c r a t i c  a n d  a p p e a r s  more  a c i d i c  d u e  t o  b l e a c h i n g  a n d  
9 

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

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

p r o m i n e n c e ,  P a t t o n  H i l l ,  o n  t h e  d i v i d e  b e t w e e n  C a s i n o  a n d  

C a n a d i a n  C r e e k s .  The summit i s  b a r e  o f  v e g e t a t i o n  a n d  i s  

c o v e r e d  by  a  t h i n  c o v e r  o f  c o a r s e  b e d r o c k  f l o a t .  

The m i n e r a l i z a t i o n  a n d  h y d r o t h e r m a l  a l t e r a t i o n  show 

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

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

f r a c t u r i n g  a n d  c r a c k l i n g .  A c e n t r a l  c o r e  o f  K - f e l d s p a r  

a n d  b i o t i t e  a l t e r a t i o n  i s  s u r r o u n d e d  s u c c e s s i v e l y  by  

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

e x t e n d  a t  l e a s t  2000 f e e t  i n t o  t h e  s u r r o u n d i n g  b a t h o l i t h .  

Molybdenum i s  r i c h e s t  n e a r  t h e  c o r e ,  w h i l e  c o p p e r  e x t e n d s  

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

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

[in o r d e r  o f  d e c r e a s i n g  a b u n d a n c e )  p y r i t e ,  c h a l c o p y r i t e  

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

s e e n  w i t h i n  t h e  copper-molybdenum d e p o s i t  a n d  a r e  more  



common i n  p e r i p h e r a l  v e i n s .  The s i l v e r  t o  l e a d  r a t i o  i n  

t h e  v e i n s  v a r i e s  b e t w e e n  1 a n d  2 .  The p y r i t e  c o n t e n t  

w i t h i n  t h e  d e p o s i t  r a n g e s  f r o m  3 t o  5 % ,  a n d  i s  up  t 'o  2 %  

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

d i r e c t i o n s .  O t h e r  m i n o r  a c c e s s o r y  m i n e r a l s  w i t h i n  t h e  

copper -molybdenum d e p o s i t  a r e  m a g n e t i t e ,  h e m a t i t e ,  gypsum 

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

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

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

i n  weak d i s s e m i n a t i o n s  e l s e w h e r e .  

A g r e a t  d e a l  o f  v a l u a b l e  d a t a  on m i n e r a l o g y  i s  a v a i l -  

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

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

d e r i v e d  f rom t h e  w e s t e r n  e n d  o f  t h e  copper -molybdenum 

d e p o s i t  a n d / o r  p e r i p h e r a l  v e i n s ,  a l t h o u g h  many o f  t h e s e  

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

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

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

w i t h  some w i r e s  a n d  l e a v e s  p r e s e n t .  N u g g e t s  up  t o  

1 1 4  i n c h  l o n g  w e r e  f o u n d .  F i n e n e s s  r a n g e s  f r o m  8 6 0  

t o  goo.  

( b )  t h e  t u n g s t e n  m i n e r a l ,  f e r b e r i t e ,  FeW04, i s  

a b u n d a n t ,  g e n e r a l l y  i n  t h e  m i n u s  1 0  mesh s i z e .  It  

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



T e s t  work i n d i c a t e d  t h a t  t h e  f e r b e r i t e  m i g h t  c o n t a i n  

some h e m a t i t e  a s  t h e  i r o n  c o n t e n t  was h i g h e r  t h , a n  

n o r m a l .  One r e p o r t  i n d i c a t e d  t h a t  a  5 5 %  W03 c o n c e n -  

t r a t e  c o n t a i n e d  1 3 %  b i s m u t h .  

( c )  m a g n e t i t e  p e b b l e s  u p  t o  4 i n c h e s  l o n g  h a v e  b e e n  

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

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

t i t a n i t e .  

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

w o r k i n g s  was s u b m i t t e d  t o  D . K .  D i x o n ,  a n a l y s t  a t  Can T e s t  

L t d . ,  V a n c o u v e r  on A u g u s t  8 ,  1 9 6 9 ,  w i t h  t h e  f o l l o w i n g  r e s u l t s :  

Semi Q u a n t i t a t i v e  S p e c t r o g r a p h i c  A n a l y s i s  

Aluminium 
A r s e n i c  
Ant imony 
Bar ium 
B e r y l l i u m  
B i s m u t h  
Boron 
C a l c i u m  
Cadmium 
Columbium 

C o b a l t  
Chromium 
Copper  
G a l l i u m  
Gold  
Germanium 
Hafnium 
I n d i u m  
I r o n  
Lead 

0 . 0 0 5  
0 . 0 3  
0 . 0 0 5  
N D  
N D  
N D  
ND 
ND 
M a t r i x  
0 .007  

L i t h i u m  
Magnesium 
Manganese  
M e r c u r y  
Molybdenum 
N i c k e l  
P o t a s s i u m  
S i l i c o n  
S i l v e r  
Sodium 
S t r o n t i u m  
T a n t a l u m  
T e l l u r i u m  
Thor ium 
T i n  
T i t a n i u m  
T u n g s t e n  
Uranium 
Vanadium 
Z i n c  
Z i r c o n i u m  

N D  
0 . 3  
0 . 2  
ND 
0 . 0 0 7  
0 . 0 0 5  
t r a c e  
5 . 0  
0 . 0 0 5  
t r a c e  

. 0 . 0 0 1  
N D  
N D  
N D  
0 . 0 1  
0 . 7  

g r e a t e r  t h a n  0 . 1  
N D  
0 . 1  
N D  
0 . 1  

No Noble  M e t a l s  a n d  no r a r e  e a r t h s  w e r e  d e t e c t e d  i n  t h i s  
s a m p l e .  
ND = Not D e t e c t e d  
A l l  r e s u l t s  a r e  e x p r e s s e d  a s  p e r c e n t  by  w e i g h t .  



I 3 2  

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

p a r t i c u l a r l y  w i t h i n  t h e  C a s i n o  S t o c k y a n d  t h e  C a s i n o  d e p o s i t  

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

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

a r e  i d e n t i c a l  t o  t h o s e  common t h e r e .  The r e s u l t  i s  a  30 

t o  350  f o o t  t h i c k  l e a c h e d  c a p p i n g ,  u n d e r  w h i c h  i s  a  1 0 0  

t o  300 f o o t  t h i c k n e s s  o f  s e c o n d a r y  ( s u p e r g e n e )  e n r i c h m e n t .  

About  50 t o  7 5 %  o f  t h e  c o p p e r  h a s  b e e n  removed f rom t h e  

l e a c h e d  z o n e ,  w h i l e  t h e  c o p p e r  c o n t e n t  o f  t h e  e n r i c h e d  zone  

a p p e a r s  t o  b e  a b o u t  d o u b l e  t h e  p r o t o r e  g r a d e .  The MoS2 

c o n t e n t  o f  t h e  l e a c h e d  zone  i s  r e d u c e d  a b o u t  7 0 %  b u t  t h e  

o x i d e  c o n t e n t  h a s  n o t  y e t  b e e n  d e t e r m i n e c i  and  t h e  t o t a l  

d e p l e t i o n  o f  molybdenum i s  n o t  known. The g o l d  a n d  s i l v e r  

c o n t e n t  i s  n o t  n o t i c e a b l y  a f f e c t e d  by  l e a c h i n g .  

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

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

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

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

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

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

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

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

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

o t h e r  c o p p e r  m i n e r a l s ,  t e n o r i t e  ( C U O )  a n d  n e o t o c i t e  ( c u [ F ~ M ~ ]  
~ 7 0 2 )  



a r e  f a i r l y  common. T h e s e  w e r e  f i r s t  r e c o g n i z e d  by  c o n s u l t a n t  

G e o r g e  O . M .  S t e w a r t  i n  a  r e p o r t  on  l e a c h e d  c a p p i n g  i n t e r p r e -  

t a t i o n  d a t e d  S e p t e m b e r  1 5 ,  1 9 6 9 .  

C h a l c o c i t e  i s  by  f a r  t h e  m a i n  m i n e r a l  i n  t h e  s e c o n d a r y  

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

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

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

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

a t  U.B.C. i s  c o n t a i n e d  i n  a n  A p r i l ,  1 9 7 0  r e p o r t  by  P e t e r  

T r e d g e r .  

The p r i m a r y  m i n e r a l  z o n i n g  i n  t h e  p r o t o r e  p o r t i o n  o f  

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

t o  t h e  g r e a t  d e p t h  ( 3 0 0  t o  600  f e e t )  t o  t h e  b o t t o m  o f  t h e  

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

molybdenum g r a d e  w i t h  d e p t h  w i t h i n  t h e  c e n t r a l  molybdenum- 

r i c h  c o r e ,  w i t h  t h e  r i c h e r  a r e a s  g r a d i n g  0 . 0 5  t o  0 . 1 5 %  MoS2. 

A v e r a g e  p r i m a r y  c o p p e r  g r a d e  i s  i n  t h e  r a n g e  0 . 1 5  t o  0 . 3 5 %  

Cu. 

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

M i n e r a l i z e d  v e i n - f a u l t s  s o u t h  o f  t h e  s t o c k  i n  t h e  ' C '  z o n e  

s t r i k e  t o w a r d s  it a t  a  b e a r i n g  o f  N ~ O W ,  w h i c h  i s  t h e  n o r m a l  

v e i n  s t r i k e  e l s e w h e r e  on t h e  p r o p e r t y .  T h i s  c o i n c i d e s  w i t h  

t h e  l i n e a t i o n  o n  t h e  h e a d w a t e r s  o f  C a s i n o  C r e e k .  Many 

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



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

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



3 5 

GEOPHYSICS 

About 1 0 0  l i n e - m i l e s  o f  g r o u n d  m a g n e t i c  a n d  e l e c t r o -  

' m a g n e t i c  s u r v e y s  w e r e  c o n d u c t e d  by  C A N A  E x p l o r a t i o n  

C o n s u l t a n t s  ~ t d .  d u r i n g  1 9 6 6  a n d  1 9 6 7 ,  e x p l o r i n g  f o r  

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

shown on Map 3 .  I n  a d d i t i o n ,  a n  a i r b o r n e  m a g n e t i c  s u r v e y  

o f  t h e  p r o p e r t y  was f l o w n  i n  1 9 6 6  b y  A e r o  P h o t o  I n c . ,  

w h i c h  was i n t e r p r e t e d  by  D r .  S . S .  S z e t u ,  P r e s i d e n t  o f  

C A N A .  F o r  t h e  g r o u n d  s u r v e y s ,  a  S h a r p e  A - 2  m a g n e t o m e t e r ,  

S h a r p e  SE-200 a n d  Ronka EM-16 e l e c t r o m a g n e t i c  u n i t s  w e r e  

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

e x c e p t  i n  i n d i c a t i n g  c o n d u c t o r s  w h i c h ,  i n  a  f ew c a s e s ,  

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

t h e  C a s i n o  S t o c k .  Due t o  p o o r  s u r v e y  c o n t r o l ,  t h e  

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

t h e  g r o u n d .  

D u r i n g  1 9 6 9 ,  S e i g e l  A s s o c i a t e s  L t d .  c o n d u c t e d  two  

s u r v e y s ,  o n e  b e t w e e n  May 2 1 s t  a n d  J u n e  1 2 t h ,  a n d  t h e  o t h e r  

f rom Augus t  7 t h  t o  S e p t e m b e r  6 t h .  I n  a l l ,  some 4 1  l i n e -  

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

s u r v e y s  w e r e  c o n d u c t e d  o v e r  t h e  C a s i n o  S t o c k  a n d  i t s  e a s t  

a n d  w e s t  p r o j e c t i o n s .  S e i g e l  MK V I  p u l s e - t y p e  e q u i p m e n t  

a n d  a  S h a r p e  MF-1 m a g n e t o m e t e r  w e r e  u s e d .  The r e s u l t s  a r e  

embodied  i n  a  December r e p o r t  b y  J o n  G .  B a i r d .  The 

c h a r g e a b i l i t y  b a c k g r o u n d  p r o v e d  t o  b e  v e r y  h i g h  w i t h  much 

o f  t h e  s u r v e y  a r e a  h a v i n g  a  r e s p o n s e  i n  e x c e s s  o f  25 

m i l l i s e c o n d s .  Normal b a c k g r o u n d  f o r  a c i d  i n t r u s i o n s  i s  



i n  t h e  r a n g e  o f  2-6  m i l l i s e c o n d s .  T h i s  u n u s u a l l y  h i g h  

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

u p  t o  7% by volume o f  m e t a l l i c a l l y  c o n d u c t i n g  m i n e r k l s  

i n  c o m b i n a t i o n  w i t h  much l a r g e r  amounts  of  n o n - m e t a l l i c  

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

k a o l i n i t e .  S u b s e q u e n t  d r i l l i n g  showed t h a t  a l t h o u g h  

b e t t e r  g r a d e  a r e a s  we re  l o c a t e d  w i t h i n  t h e  zone  o f  h i g h e r  

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

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

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

The magne tome te r  s u r v e y  c o n f i r m e d  a  l o c a l ,  somewhat 

l i n e a r ,  anomaly o f  1200  gammas i n t e n s i t y ,  s i t u a t e d  n e a r  

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

t h e  C A N A  S u r v e y s .  T h i s  i s  t h e  same a r e a  i n  which  m a g n e t i t e  

v e i n l e t s  we re  f o u n d  on s u r f a c e  and  i s  t h e  o n l y  m a g n e t i c  

e x p r e s s i o n  o f  t h e  C a s i n o  d e p o s i t .  

The C a s i n o  a r e a  h a s  b e e n  c o v e r e d  by  a h i g h - l e v e l  

a e r o m a g n e t i c  s u r v e y  f l o w n  b y  t h e  G e o l o g i c a l  S u r v e y  o f  

Canada ,  and  t h e  r e s u l t s  a r e  a v a i l a b l e  on G .S .C .  Maps 4318 

a n d  4319 (1 i n c h  = 1 m i l e )  and 7840 (1 i n c h  = 4 m i l e s ) .  

The m a g n e t i c  anomaly w i t h i n  t h e  C a s i n o  S t o c k  a p p e a r s  a s  

a  d i s t i n c t  s m a l l  a i r b o r n e  anoma ly ,  s i m i l a r  t o  many o t h e r s  

i n  t h e  r e g i o n .  

To summar ize ,  a e r o m a g n e t i c s  a l o n e  would n o t  have  l e d  

t o  t h e  d i s c o v e r y  o f  t h e  p o r p h y r y  d e p o s i t .  None o f  t h e  



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

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

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



GEOCHEMISTRY 

G e o c h e m i s t r y ,  t o g e t h e r  w i t h  p r o s p e c t i n g ,  c a n  b e  

c r e d i t e d  w i t h  t h e  d i s c o v e r y  o f  t h e  p o r p h y r y  d e p o s i t .  The 

comments h e r e  a r e  o n l y  a  b r i e f  summary o f  t h e  l e n g t h i e r  

p a p e r  b y  A . R .  A r c h e r  a n d  C . A .  Main ,  w h i c h  was r e f e r r e d  t o  

e a r l i e r  u n d e r  H i s t o r y .  They p o s t u l a t e d  t h a t  a  r e g i o n a l  

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

1 0  s q u a r e  m i l e s  would  h a v e  l o c a t e d  t h e  d e p o s i t ,  b e c a u s e  

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

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

shown on Map 3 .  I t  i s  a l m o s t  t h e  same a r e a  a s  t h a t  c o v e r e d  

b y  S e i g e l ' s  I . P .  - r e s i s t i v i t y  - m a g n e t i c  s u r v e y .  A s m a l l  

a r e a  on C a s i n o  c r e e k  o u t s i d e  t h e  Cas5no S t o c k  was s a m p l e d  

i n  1 9 6 7 .  The s t o c k  was s a m p l e d  i n  1 9 6 8  a n d  t h e  1 9 6 9  

s a m p l i n g  e x t e n d e d  t h e  a r e a  e a s t  a n d  w e s t .  The f i r s t  

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

i n  1 9 6 6  w h i c h  was done  t o  l o c a t e  a r e a s  o f  s i l v e r - l e a d  

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

d e p o s i t .  

The mos t  i n t e r e s t i n g  f e a t u r e  o f  t h e  s u r v e y s  i s  t h a t  

c o p p e r  a n d  molybdenum c o n t e n t  i n  s o i l  i s  more  o r  l e s s  

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

i n t e n s e  b e d r o c k  l e a c h i n g . '  T h e r e  i s  a  c l o s e  c o r r e l a t i o n  

b e t w e e n  2000 ppm Cu and  1 0 0  ppm MoS2 i n  b e d r o c k  a n d  1 0 0  

ppm Cu a n d  1 0  ppm Mo i n  s o i l ,  r e s p e c t i v e l y .  N e i t h e r  m e t a l  



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

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

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

c a r e  i s  t a k e n  t o  s amp le  be low t h e  "B" h o r i z o n .  

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

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

t h e  f i r s t  p l a c e ,  it i s  v e r y  a c i d i c ,  (pH a s  low a s  2 . 5 )  

a s  d e m o n s t r a t e d  i n  camp w e l l  w a t e r  f rom h o l e  P-21 and w a t e r  

i n  T a y l o r  C r e e k ,  which  i s  p r e c i p i t a t i n g  a  l i m o n i t e  g o s s a n  

i n  i t s  v a l l e y .  Normal d r a i n a g e  i n  t h e  a r e a  i s  d e r i v e d  

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

p e r m a f r o s t  c o v e r  seems t o  a c t  a s  a  b a r r i e r  be tween  t h e  

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

t h e  v i c i n i t y  o f  t h e  d e p o s i t .  I t s  o n l y  e s c a p e ,  a n d  t h i s  

a p p e a r s  t o  b e  a  young f e a t u r e ,  i s  t h r o u g h  thawed  windows,  

s u c h  a s  a t  t h e  h e a d  o f  T a y l o r  C r e e k .  A r e l a t i o n s h i p  

be tween  t r a p p e d ,  a c i d i c  g r o u n d w a t e r  and  r e c e n t  s e c o n d a r y  

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



D I A M O N D  D R I L L I N G  

I n i t i a l  d r i l l i n g  i n  1966  a n d  1967  was c o n d u c t e d  w i t h  

a  d r i l l  owned b y  C a s i n o  p r e s i d e n t ,  L . I .  P r o c t o r .  Both  

A Q  and  BQ c o r e  was r e c o v e r e d .  P e r f o r m a n c e  f i g u r e s  a r e  

g i v e n  i n  t h e  1 9 6 6  and  1 9 6 7  E n g i n e e r i n g  R e p o r t s  by C . D . N .  

T a y l o r .  A t o t a l  of  6033  f e e t  were  d r i l l e d ,  m a i n l y  i n  t h e  

" C "  Zone ,  i m m e d i a t e l y  a d j o i n i n g  t h e  C a s i n o  S t o c k  on t h e  

s o u t h  s i d e ,  b u t  a l s o  i n  t h e  Bomber and  H e l i c o p t e r  Zones .  

F o r  t h e  1 9 6 9  p rog ram,  a  4000 f o o t  c o n t r a c t  was s i g n e d  

w i t h  Cameron-McCutcheon D r i l l i n g  L t d .  a t  a  b a s i c  p r i c e  o f  

$9 .70  p e r  f o o t  f o r  BQ c o r e ,  wh ich  i n c l u d e d  camp o p e r a t i n g  

c o s t s .  I n  a d d i t i o n ,  C a s i n o  s u p p l i e d  f u e l  and  a i r  t r a n s p o r -  

t a t i o n ,  and  p a i d  a  lump sum f o r  m o b i l i z a t i o n  and  d r i l l  

moves.  The f i r s t  d r i l l ,  a  Longyear  3 8 ,  was f l o w n  t o  C a s i n o  

i n  l a t e  May, and  d r i l l i n g  commenced on J u n e  5 t h .  As 

f a v o u r a b l e  r e s u l t s  were  o b t a i n e d ,  t h e  p rogram g r a d u a l l y  

expanded  w i t h  t h e  a d d i t i o n  o f  a  s e c o n d f 3 8 \ d r i l l  i n  l a t e  

J u l y  and a t h i r d  i n  e a r l y  S e p t e m b e r .  I n  December ,  a f t e r  

t h e  r o a d  was o p e n e d ,  a  f o u r t h  d r i l l  was a d d e d ,  a  Longyear  4 4  

mode l .  Th roughou t  t h i s  e n t i r e  p e r i o d ,  a n  a d d i t i o n a l  s p a r e  

d r i l l  was k e p t  on hand  a s  w e l l .  D r i l l i n g  was s u s p e n d e d  

t e m p o r a r i l y  on March 2 1 s t ,  w i t h  3 6 , 9 4 2  f e e t  c o m p l e t e d .  

Wi th  t h e  a d d i t i o n  o f ' t h e  s e c o n d  d r i l l  i n  J u l y ,  1 9 6 9 ,  

t h e . c o n t r a c t  p r i c e  was r e n e g o t i a t e d  t o  $8 .60  p e r  f o o t  BQ 

and $10 .00  N Q .  A f u r t h e r  a d j u s t m e n t  was made i n  Sep tember  



t o  compensa t e  f o r  w i n t e r  c o n d i t i o n s  - $9 .75  a n d  $11 .15  

f o r  BQ and  N Q  r e s p e c t i v e l y ,  w i t h  a n  a d d i t i o n a l  $ 2 . 0 0  p e r  

f o o t  f o r  h o l e s  d e e p e r  t h a n  LOO0 f e e t .  I n  December , ' w i t h  

t h e  camp e n l a r g i n g  and t h e  w a t e r  s u p p l y  becoming e r r a t i c ,  

C a s i n o  t o o k  o v e r  cookhouse  o p e r a t i o n  and  w a t e r  s u p p l y  and 

r e v i s e d  t h e  NQ f o o t a g e  r a t e s  t o  $10 .35  t o  1 0 0 0  f e e t  and  

$11 .85  p e r  f o o t  beyond  1000  f e e t .  A new c o n t r a c t  was 

b e i n g  p r e p a r e d  a t  t h e  t i m e  o f  shutdown w h i c h  would have  

b e e n  d a t e d  March 1, 1 9 7 0 .  

The t o t a l  paymen t s  t o  Cameron-McCutcheon i n  t h i s  

p e r i o d  amounted t o  $721 ,247 .00  o r  $19 .52  p e r  f o o t .  A n a l y s i s  

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

( a l l  c o s t s  a r e  d i r e c t  c o n t r a c t o r  p a y m e n t s ) :  

P h a s e  1 - J u n e  and  J u l y  - 3003 f e e t  a t  $16 .77  p e r  

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

we re  due  p a r t l y  t o  m o b i l i z a t i o n  c h a r g e s  b e i n g  a p p l i e d  

a g a i n s t  a  s m a l l  f o o t a g e ,  and  t o  d i s a p p o i n t i n g  c rew 

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

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

l o s s  o f  e q u i p m e n t .  

P h a s e  2 - A u g u s t ,  Sep t ember  and O c t o b e r  - 1 4 , 2 4 1  f e e t  

a t  $14 .29  p e r  f o o t .  M o d i f i c a t i o n s  t o  d r i l l i n g  

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

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

T h i s  i s  p r o b a b l y  a n  optimum diamond d r i l l i n g  c o s t  a t  

C a s i n o .  



P h a s e  3 - November 1969  t o  March  1970  - 1 9 , 6 9 8  f e e t  

a t  $24 .00  p e r  f o o t .  The p r i m e  f a c t o r  i n  t h e  c o s t  

i n c r e a s e  was w i n t e r  d r i l l i n g  c o n d i t i o n s ,  and  i n  

p a r t i c u l a r ,  w a t e r  s u p p l y .  S u r f a c e  w a t e r  was u n a v a i l a b l e  

a f t e r  l a t e  November and was pumped f r o m  d r i l l  h o l e s  

u n t i l  m i d - J a n u a r y .  T h e r e a f t e r ,  it was h a u l e d  f r o m  

t h e  w e l l  t o  t h e  d r i l l s  i n  a  h e a t e d  w a t e r  t r u c k ,  wh ich  

was more r e l i a b l e  and  e f f i c i e n t .  O t h e r  ma jo r  c a u s e s  

o f  t h e  i n c r e a s e  were  t h e  a d o p t i o n  o f  a  " c r a s h  program" 

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

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

z o n e .  

I n  a d d i t i o n  t o  t h e  c o n t r a c t o r  c o s t s ,  an  i n d i r e c t  

o v e r h e a d  c o s t  o f  a p p r o x i m a t e l y  $ 4 . 0 0  p e r  f o o t  s h o u l d  b e  

c h a r g e d  a g a i n s t  diamond d r i l l i n g ,  a s  w e l l .  T h i s  e s t i m a t e  

i s  d e r i v e d  a s  f o l l o w s :  

S i t e  P r e p a r a t i o n  $1 .00  p e r  f o o t  

Room and Board .50  p e r  f o o t  

F u e l  . 5 0  p e r  f o o t  

Core  S p l i t t i n g  & A s s a y s  1 . 0 0  p e r  f o o t  

A i r  T r a n s p o r t a t  i o n  1 . 0 0  p e r  f o o t  

$ 4 . 0 0  p e r  f o o t  

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

l e a s t  $ 2 . 0 0  p e r  f o o t ,  f o r  e x t r a  l a b o u r ,  equ ipmen t  and  f u e l .  

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

c o n d i t i o n s  a t  C a s i n o  a r e  somewhat u n i q u e  t o  t h e  Canad i an  

C o r d i l l e r a  and  c a n  b e  d e s c r i b e d  a s  d i f f i c u l t ,  P e r m a f r o s t  



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

g round  and  l o s t  c i r c u l a t i o n  due  t o  t h e  f r i a b l e  n a t u r e  o f  

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

z o n e ,  and  a l s o  t h e  e x c e p t i o n a l  d e p t h  t o  t h e  w a t e r  t a b l e .  

Bedrock  w a s  u s u a l l y  r e a c h e d  i n  f rom 1 0  t o  30 f e e t  b u t  i t  

was f o u n d  n e c e s s a r y  t o  e x t e n d  c a s i n g  a s  d e e p  as  200 f e e t  

i n  b e d r o c k  t o  e n s u r e  t h a t  t h e  d r i l l  s t r i n g  would n o t  whip 

i n  t h e  s o f t  r o c k .  When t h i s  wh ipp ing  d i d  o c c u r ,  it c a u s e d  

e n l a r g i n g  o f  t h e  h o l e  t o  t h e  p o i n t  where  t h e  s t r i n g  would 

b r e a k  o f f ,  and  f i s h i n g  g e n e r a l l y  p r o v e d  u n s u c c e s s f u l .  O f  

t h e  5 0  h o l e s  c o l l a r e d  d u r i n g  t h e  y e a r ,  s i g n i f i c a n t  equ ipmen t  

was l o s t  i n  1 2  h o l e s .  I n  a d d i t i o n  t o  t h e  e x t r a  c a s i n g ,  t h e  

d r i l l  s t r i n g  was s t r e n g t h e n e d  and  c o r e  r e c o v e r y  was improved  

b y  c h a n g i n g  t o  t h e  l a r g e r  N Q  c o r e  s i z e .  

S l u d g e  r e t u r n  was o n l y  o b t a i n e d  i n  a  few r a r e  i n s t a n c e s  

and  it was i m p o s s i b l e  t o  d e t e r m i n e  t h e  e x a c t  w a t e r  t a b l e  

d e p t h  i n  a n y  h o l e .  R o t a r y  d r i l l i n g  l a t e r  showed t h a t  t h e  

w a t e r  t a b l e  d e p t h  v a r i e d  f rom 95 f e e t  i n  u p p e r  C a s i n o  Creek  

t o  680 f e e t  on t o p  o f  P a t t o n  H i l l .  

T h e r e  i s  no s u r f a c e  w a t e r  w i t h i n  f i v e  m i l e s  of  P a t t o n  

H i l l  b e tween  e a r l y  November and  e a r l y  May. T h i s  p r o b l e m  was 

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

e x p l o r a t i o n  h o l e s  ( ~ 2 1 ,  ~ 2 3 ) .  

Core  r e c o v e r y  was g e n e r a l l y  l o w e r  t h a n  d e s i r e d  i n  t h e  

l e a c h e d  and  s u p e r g e n e  z o n e s  a n d  was o f t e n  e x c e l l e n t  i n  t h e  



p r i m a r y  zone .  If a  h o l e  r e a c h e d  t h e  p r i m a r y  zone  s u c c e s s -  

f u l l y ,  it c o u l d  a l m o s t  a l w a y s  b e  c o m p l e t e d  t o  i t s  p l a n n e d  

d e p t h .  Most o f  t h e  h o l e s  were  d r i l l e d  be low 800 f e e t  

and  t h e  d e e p e s t  h o l e  was d r i l l e d  t o  1 5 0 6  f e e t .  Core  

r e c o v e r y  a v e r a g e d :  

Leached  Zone 7 9 . 2 %  

S u p e r g e n e  Zone 7 9 . 3 %  

P r i m a r y  Zone 9 3 . 7 %  

Mud was n o t  u s e d  i n i t i a l l y  due  t o  l a c k  o f  c o o p e r a t i o n  

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

November, u n d e r  a d v e r s e  w i n t e r  w e a t h e r .  It p r o d u c e d  a  

s l i g h t  improvement  i n  r e c o v e r y  and  e n a b l e d  d r i l l i n g  t o  

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



R O T A R Y  D R I L L I N G  

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

a r o t a r y  d r i l l  was  b r o u g h t  t o  t h e  p r o p e r t y  f o r  a  3000 f o o t  

t e s t  p r o g r a m .  B i g  I n d i a n  D r i l l i n g  Co. o f  C a l g a r y  s u p p l i e d  

t h e  r i g ,  w h i c h  was d r i v e n  t o  C a s i n o  on t h e  w i n t e r  r o a d  i n  

e a r l y  J a n u a r y ,  1 9 7 0 .  By u s i n g  a i r  r a t h e r  t h a n  w a t e r  a s  

t h e  d r i l l i n g  medium, it was h o p e d  t h a t  t h e  p r o b l e m  o f  t h e  

d e e p  w a t e r  t a b l e  would  b e  m i n i m i z e d ,  a n d  b y  u s i n g  B i g  

I n d i a n ' s  5  i n c h  d i a m e t e r  " s u r e  c o r e "  o r  " c o n - c o r e "  d r i l l  

r o d s  i t  a p p e a r e d  t h a t  a  l a r g e r  a n d  more r e p r e s e n t a t i v e  

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

( c u t t i n g s )  r a t h e r  t h a n  c o r e  a n d  s l u d g e .  

The c o m p l e t e  r i g  c o n s i s t s  o f :  

a )  a  2000 f o o t  r o t a r y  d r i l l  w i t h  a  d u a l  s w i v e l  a n d  

k e l l y ,  mounted  on a  5  t o n  t r u c k  a n d  powered  b y  

t h e  t r u c k  m o t o r .  

b )  a  350  c f m ,  250 p s i  c o m p r e s s o r  ( u s e d  f o r  d r y  

d r i l l i n g ) ,  a l s o  mounted  on t h e  t r u c k .  

c )  a  p i p e  r a c k  mounted  on s k i d s ,  w i t h  a  c a p a c i t y  

f o r  1 0 0 0  f e e t  o f  r o d s .  

d )  a  s k i d - m o u n t e d  "dog h o u s e 1 ' ,  h o u s i n g  a  600  cfm 

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

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

e )  a  3 t o n  w i n c h  t r u c k .  

f) a 1 / 2  t o n  p i c k u p  t r u c k .  



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

w a l l e d  d r i l l  r o d s ,  s p e c i a l  b i t s  and  d u a l  s w i v e l  h e a d .  A i r  

i s  i n j e c t e d  be tween  t h e  w a l l s  o f  t h e  r o d s  t o  t h e  b i t ,  and  

r e t u r n s  t h o u g h  t h e  i n n e r  t u b e ,  a t  a  r a t e  o f  a b o u t  5000 fpm. 

C a s i n g  d i a m e t e r  i s  7  i n c h e s .  The d r i l l  b i t  h a s  an 

o u t s i d e  d i a m e t e r  o f  4-7/8  i n c h e s ,  compared t o  2-5/16 i n c h e s  

and  2-15/16 i n c h e s  f o r  BQ, and  NB diamond d r i l l  b i t s  

r e s p e c t i v e l y .  The r o d s  weigh  1 7  pounds  p e r  f o o t  a n d  a r e  

1 5  f e e t  l o n g .  I n i t i a l l y ,  d r i l l  c o l l a r s  w e i g h i n g  30 pounds 

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

on t h e  b i t .  The s i z e  of  t h e  r i g  i s  d i c t a t e d  by t h e  s t r e n g t h  

o f  mas t  r e q u i r e d  t o  p u l l  t h e  f u l l  1000  f o o t  d r i l l  s t r i n g ,  

w e i g h i n g  o v e r  8 t o n s ,  o u t  o f  t h e  h o l e .  

F i v e  f e e t  o f  h o l e  p r o d u c e d  s l i g h t l y  o v e r  1 0 0  pounds  

o f  c u t t i n g s  and  p e n e t r a t i o n  was up t o  240 f e e t  p e r  d a y .  A 

t e c h n i q u e  h a d  t o  b e  d e v e l o p e d  on t h e  j o b  f o r  c o p i n g  w i t h  

t h i s  volume o f  s a m p l e .  Dry c u t t i n g s  we re  h a n d l e d  w i t h  e a s e  

b u t  much e x p e r i m e n t a t i o n  was n e e d e d  i n  o r d e r  t o  c o l l e c t  we t  

c u t t i n g s  i n  f r e e z i n g  t e m p e r a t u r e s .  The e n t i r e  s amp le  was 

t r a n s p o r t e d  t o  camp where  it  was d r i e d  and  s p l i t  i n  a  

s p e c i a l  p r o c e s s i n g  l a b o r a t o r y .  R e j e c t s  were  s t o r e d  i n  

m e t a l  c a n s .  

Recove ry  o f  c u t t i n g s  showed some u n u s u a l  v a r i a t i o n  

which  was r e l a t e d  t o  w a t e r  t a b l e .  I n i t i a l l y ,  t r o u b l e  was 

e n c o u n t e r e d  n e a r  t h e  w a t e r  t a b l e ,  where  c u t t i n g s  become 

s t i c k y  r a t h e r  t h a n  w e t .  T h i s  was overcome b y  a d d i n g  w a t e r  



t o  t h e  h o l e  u n t i l  it became w e t .  We igh t s  r e c o v e r e d  .were:  

Hole  

R 1  

R2 

R3 

R3A 

R 4  

R5 

~6 

~8 

T o t a l  
Depth  

Water  
T a b l e  
Depth  

Depth  t o  
Bottom of 
S u p e r g e n e  

Zone 

Pounds Recove red  f o r  5 F o o t  Sample 

Above N e a r .  Below 
Water  T a b l e  Water  T a b l e  Water  T a b l e  

( D r y )  ( s t  i c k y )  (wet  

~ 4 6 ~  605 Below Below 1 0 1 . 5  

- 605  605 

TOTAL 5808 

With t h e  e x c e p t i o n  o f  R 2 ,  a l l  h o l e s  showed a  c o n s i s t e n t  

d r o p  i n  r e c o v e r y  o f  a b o u t  30% b e l o w  t h e  w a t e r  t a b l e .  The 

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

h a v e  b e e n  s u g g e s t e d :  

a )  f i n e s  n o t  b e i n g  r e c o v e r e d  f r o m  r e t u r n  w a t e r  ( t h e  

l o s s e s  h e r e  a r e  e s t i m a t e d  a t  n o t  more t h a n  5 l b s .  

p e r  s a m p l e )  

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

h o l e  w a l l  

c )  b e c a u s e  a  g r a u t i n g  e f f e c t  c a u s e s  t h e  f i n e s  t o  

a d h e r e  t o  h o l e  w a l l  and  f r a c t u r e s .  



S e v e r a l  r o t a r y  h o l e s  we re  d r i l l e d  n e a r  d iamond d r i l l  

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

R o t a r y  Grade  a s  % of  
R o t a r y  Diamond D i s t a n c e  Diamond D r i l l  Grade  

Hole  D r i l l  Hole  A p a r t  - Zone - Cu MoS2 

1 0  ' Supe r  gene  -113 1 1 9  - . 02L130  
1 . 0 5  , 0 1 9  

P r i m a r y  

1 0 0  I S u p e r g e n e  0 .  4 7 ~ - 8 9  mlI8 
0.528  0 . 0 3 9  

P r i m a r y  

Supe r  gene  0 . 3 4 4 - ~ ~ 6  o.013-118 m 0 . 0 1 1  

5 P r i m a r y  0 . 1 6 6  0 . 0 0 3  38 
( N O  S u p e r g e n e J 0 . 0 9 7  0 .008 -  

Where h o l e s  we re  c l o s e  enough  f o r  a  m e a n i n g f u l  c o m p a r i s o n ,  

r o t a r y  a s s a y s  we re  c o n s i s t e n t l y  h i g h e r ,  e x c e p t  i n  a r e a s  of  

l e w  molybdenum g r a d e .  

The r o t a r y  t e s t  showed t h a t  d i r e c t  c o n t r a c t o r  paymen t s  

o f  a b o u t  $5 .00  p e r  f o o t  a r e  a  r e a l i s t i c  t a r g e t .  An a d d i t i o n a l  

$4 .00  p e r  f o o t  s h o u l d  c o v e r  c r ew  accommoda t i on ,  f u e l ,  s i t e  

p r e p a r a t i o n  ( b u l l d o z e r ) ,  s amp le  p r e p a r a t i o n  and  a s s a y i n g .  

T h i s  would  g i v e  a n  o v e r a l l  d r i l l i n g  c o s t  o f  $9 .00  p e r  f o o t ,  

w e l l  be low  diamond d r i l l  c o s t s .  The B i g  I n d i a n  r i g  s u f f e r e d  

s e v e r a l  m e c h a n i c a l  b r eakdowns  wh ich  a p p e a r  t o  b e  a v o i d a b l e  

i n  f u t u r e .  The o n l y  probl 'em wh ich  p r o v e d  q u i t e  c o s t l y  was 

t h e  l o s s  o f  300 f e e t  o f  r o d s ,  w o r t h  $ 8 , 0 0 0 . 0 0 ,  i n  h o l e  R3 

d u e  t o  c a v e ,  



O p e r a t i o n  was improved  by e x t e n d i n g  c a s i n g  down t o  

6 0  f e e t  i n  a l l  h o l e s  and  i n c r e a s i n g  r o t a t i o n  s p e e d .  T r i c o n e  

b i t s  a v e r a g e d  1 0  t o  1 2  h o u r s  o f  d r i l l i n g  and  a r e  w o r t h  

$ 6 0 . 0 0  e a c h .  T h e s e  p e r f o r m e d  a s  w e l l  a s  b u t t o n  b i t s  w o r t h  

$750 .00  e a c h .  

The r o t a r y  t e s t  p rog ram showed t h a t  t h i s  t e c h n i q u e  

p r o d u c e s  a  more  a c c u r a t e  s a m p l e  a t  a  l o w e r  c o s t  p e r  f o o t  

t h a n  diamond d r i l l i n g .  



SAMPLING A N D  ASSAYING 

Diamond d r i l l  c o r e  f rom h o l e s  P 1  t o  P29 was s p l i t  

and  one h a l f  was s e n t  o u t  f o r  a s s a y .  S u b s e q u e n t  h o l e s  

were  c o m p l e t e l y  c r u s h e d  and  o n l y  a  s m a l l  sample  was s e n t  

o u t  f o r  a s s a y .  Sampl ing  o f  r o t a r y  c u t t i n g s  was done  i n  a  

s i m i l a r  f a s h i o n  and  h a s  b e e n  d e s c r i b e d  i n  r e p o r t s  by  C . A .  

Main and M.P. P h i l l i p s .  

R o t a r y  and  diamond d r i l l  a s s a y s  have  b e e n  compared 

u n d e r  R o t a r y  D r i l l i n g .  Assays  f r o m  r o t a r y  c u t t i n g s  were  

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

i n  h i g h e r  g r a d e  c o p p e r  o r  molybdenum s e c t i o n s .  Not enough 

h o l e s  h a v e  b e e n  checked  y e t  t o  a l l o w  a  f a c t o r  t o  b e  d e r i v e d .  

The f i r s t  h o l e  was a s s a y e d  a t  W h i t e h o r s e  Assay  O f f i c e  

and  was c h e c k  a s s a y e d  a t  Seymour L a b o r a t o r i e s .  A l l  s ub -  

s e q u e n t  a s s a y i n g  was done by  Seymour i n  Vancouve r .  Seymour 

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

d o i n g  t h e  f i r s t  a s s a y i n g  t h e r e  when work was s u s p e n d e d .  An 

a c c e p t a b l e  d e g r e e  o f  a c c u r a c y  had  n o t  y e t  b e e n  r e a c h e d .  

Eve ry  t e n t h  c o p p e r  a s s a y  and  e v e r y  f i f t h  molybdenum 

a s s a y  f rom Seymour h a s  b e e n  checked  a t  a  s e c o n d  a s s a y  

o f f i c e .  Seymour h a s  b e e n  c o n s i s t e n t l y  l o w ,  b y  a  d i f f e r e n c e  

of  up t o  1 0 %  on c o p p e r  and  up t o  30% on molybdenum. The 

d e t a i l s  o f  t h e  c h e c k  a s s a y i n g  a r e :  
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TEST No. 8 & 9 Cu MoS2 - - 
( 1 3 6  p u l p s )  T o t a l  Av. D i f f .  % D i f f .  T o t a l  Av. D i f f .  % D i f f .  

L o r i n g  
Seymour 

TEST No. 1 0  
(45  p u l p s )  

Bondar-Clegg 1 1 . 7 9 0  1 . 2 3 2  
Seymour 1 1 . 5 2 0  .946  

- . 270  - . 0 1 2  - 2 . 3 4 %  -.286 - . 006  -30 .2% 

The l o w e r  Seymour L a b o r a t o r i e s  a s s a y s  h a v e  b e e n  u s e d  

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



ORE RESERVES 

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

u s i n g  r e s e r v e  b l o c k s  d e f i n e d  f r o m  d r i l l  h o l e s  on b e n c h  

p l a n s  and  c r o s s - s e c t i o n s .  

The c a l c u l a t i o n  was made i n  t h e  f o l l o w i n g  manne r :  

a )  Tonnage - The m i n e r a l i z e d  zone  was d i v i d e d  i n t o  

r e c t a n g u l a r  b l o c k s  o r i e n t e d  w i t h  t h e  "F" g r i d .  

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

o f  450 ,  and  a  t o n n a g e  f a c t o r  o f  1 2 . 0  we re  t h e n  

u s e d .  

b )  Grade - An a r b i t r a r y  c o n v e r s i o n  f a c t o r  o f  2 . 0  

was u s e d  t o  c o n v e r t  a l l  MoS2 a s s a y s  t o  t h e i r  

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

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

g r a d e  ( c u . E .  1 f o r  e a c h  h o l e  i n t e r v a l .  The f a c t o r  

o f  2 . 0  a s sumes  s i m i l a r  r e c o v e r i e s  f o r  c o p p e r  and  

molybdenum and  a  r a t i o  b e t w e e n  c o p p e r  a n d  molybdenum 

p r i c e s  o f  a b o u t  $ 0 . 5 0  a n d  $ 1 . 7 2  ( M O S ~ ]  r e s p e c t i v e l y .  

Copper  e q u i v a l e n t  g r a d e s  ( c u . E . )  were  t h e n  

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

(1) 0 . 5 %  Cu.E.  c u t o f f  g r a d e  

g r e a t e r  t h a n  0 . 5 %  Cu.E. - o r e  

0 . 5 %  Cu.$. - 0 . 3 %  Cu.E. - s t o c k p i l e  

l e s s  t h a n  0 . 3 %  Cu.E. - w a s t e  
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[2)  0 .3% Cu.E. c u t o f f  g r a d e  

g r e a t e r  t h a n  0 . 3 %  Cu.E. - o r e  

0 . 3 %  Cu.E. - 0 .25% Cu.E. - s t o c k p i 1 . e  

l e s s  t h a n  0 .25% Cu.E. - w a s t e  

A p r e l i m i n a r y  open p i t  d e s i g n  was t h e n  

s e l e c t e d  b y  hand  and  t h e  g r a d e  o f  e a c h  c a t e g o r y  

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

Cu and  MoS2 i n d e p e n d e n t l y .  I n  t h i s  way, d i f f e r e n t  

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

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

d e s i g n .  

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

f o l l o w i n g  c a t e g o r i e s :  

P roven  Ore - The s i d e s  o f  e a c h  r e c t a n g l e  a r e  

up t o  200 f e e t  f rom a  c e n t r a l  d r i l l  h o l e ,  o r  

a r e  h a l f  t h e  d i s t a n c e  t o  t h e  n e x t  d r i l l  h o l e ,  

w h i c h e v e r  d i s t a n c e  i s  s h o r t e r .  

P r o b a b l e  Ore - The r e c t a n g l e s  we re  l a i d  o u t  

a s  a b o v e ,  w i t h  a  maximum d i s t a n c e  o f  400 f e e t  

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

P o s s i b l e  Ore - I n c l u d e s  a n  a r e a  u p  t o  800  f e e t  

f rom a  c e n t r a l  d r i l l  h o l e  where  w ide - spaced  

d r i l l i n g  i n d i c a t e s  g e o l o g i c a l  and  m i n e r a l o g i c a l  

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

c l a s s i f i e d  as P r o b a b l e  Ore b u t ,  b e c a u s e  o f  t h e  wide 

h o l e  s p a c i n g , t h e  whole  West Zone h a s  b e e n  l e f t  i n  

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



No m i n e r a l i z a t i o n  h a s  b e e n  i n c l u d e d  i n  t h e  r e s e r v e s  

wh ich  l i e  b e l o w  t h e  p r e s e n t  d r i l l  h o l e s ,  u n l e s s  it was 

bounded  b y  a  d e e p  o r e  h o l e .  T h u s ,  a  l a r g e  b l o c k  o f  ,g round  

be low  h o l e s  P10 ,  P l 7 ,  and  P l g ,  open  t o  t h e  s o u t h w e s t ,  w i l l  

b e  a v a i l a b l e  b e l o w  t h e  p i t .  T h i s ' a m o u n t s  t o  a t  l e a s t  

6 5 , 0 0 0  t o n s  p e r  v e r t i c a l  f o o t ,  o r  3 , 3 2 5 , 0 0 0  t o n s  p e r  50 

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

i s  0 . 3 3 7 %  Cu a n d  0 . 0 4 6 %  MoSa ( c u . E .  - 0 . 4 2 9 % ) .  A s m a l l e r ,  

c o n f i n e d  a r e a  a t  t h e  b o t t o m  of  h o l e s  P22 and  P31 ,  i s  a l s o  

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

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

MoS2 g r a d e s  o c c u r  n e a r  t h e  b o t t o m  o f  t h e  p i t .  Fo r  e x a m p l e ,  

t h e  l o w e s t  f i v e  b e n c h e s  i n  t h e  v i c i n i t y  o f  h o l e s  ~ 1 4  and  

~ 1 6  a v e r a g e  0 .153% MoS2. 

Gold and  s i l v e r  a v e r a g e s  have  b e e n  c a l c u l a t e d  f o r  t h e  

0 . 5 %  Cu.E.  c u t o f f  o n l y .  The g o l d  c o n t e n t  ( 0 . 0 1 5 o z / t o n ,  o r  

$0 . S O  p e r  t o n  a t  p r e s e n t  p r i c e )  i s  s i g n i f i c a n t  b u t  it i s  

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

r e c o v e r e d  w i t h  c o p p e r  o r  molybdenum. T u n g s t e n  h a s  o n l y  

b e e n  d e t e c t e d  i n  s i g n i f i c a n t  amounts  i n  o n e  h o l e  ( ~ 4 ) ~  i n  

wh ich  a  1 2 0  f o o t  s e c t i o n  a v e r a g e s  0 . 1 2 5 %  W03 ( a  g r o s s  v a l u e  

o f  a b o u t  $5 .00  p e r  t o n  a t  r e c e n t  p r i c e s ) .  The i m p o r t a n c e  

o f  t u n g s t e n  w i l l  d ep end  on t h e  t o n n a g e  a n d  r e c o v e r i e s  a n d  

i s  n o t  c o n s i d e r e d  h e r e .  

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

shown on  Map 5 ,  t o g e t h e r  w i t h  t h e  d i f f e r e n t  r e s e r v e  c a t e g o r i e s .  



Because  s u p e r g e n e  o r e  i n  t h e  E a s t  Zone o c c u r s  c l o s e  t o  

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

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

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

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

As shown i n  t h e  summary b e l o w ,  m i n i n g  can  p r o c e e d  

t h r o u g h  t h r e e  s t a g e s :  

( 1 )  E a s t  Zone - 0 . 5 %  Cu.E. c u t o f f  g r a d e  

( a )  24 .35  m i l l i o n  t o n s  g r a d i n g  0 .633% Cu, 

Au, 0 . 0 3 3  o z / t o n  Ag. About 84% o f  t h i s  

t o n n a g e  i s  s u p e r g e n e  m i n e r a l i z a t i o n .  

( b )  5 .22  m i l l i o n  t o n s  g r a d i n g  0 .386% Cu, 

0 . 0 3 1 %  MoS2 [0 .449% Cu.E . )  c a n  b e  s t o c k -  

p i l e d  f o r  s t a g e  ( 2 ) .  

[2) E a s t  Zone - 0 . 3 %  Cu.E. c u t o f f  g r a d e  

( a )  81 .38  m i l l i o n  t o n s  o f  p r o v e n  o r e  g r a d i n g  

0 . 3 8 3 %  Cu, 0 . 0 5 3 %  MoS2 C0.489% Cu.E.1.  

( b )  a b o u t  35 m i l l i o n  t o n s  o f  p r o b a b l e  and  

p o s s i b l e  c a t e g o r i e s  a r e  a l s o  a v a i l a b l e  

and  t h e  no rma l  p i t  p a t h  w i l l  p r o v i d e  m i n i n g  

a c c e s s  t o  t h e  West Zone.  

West Zone 

( a )  a b o u t  68 m i l l i o n  t o n s  have  b e e n  p l a c e d  

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

o v e r  200 m i l l i o n  t o n s  g r a d i n g  a b o u t  0 . 3 5 %  Cu, 0 . 05% MoS2 

( 0 . 4 5 %  Cu .E . ) .  S i n c e  t h e s e  g r a d e s  a r e  d e r i v e d  m a i n l y  

f rom diamond d r i l l  h o l e s ,  and  r o t a r y  h o l e s  h a v e  r e t u r n e d  

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

b e  c o n s e r v a t i v e .  

The g r o s s  v a l u e  o f  C a s i n o  o r e  a t  v a r i o u s  c o p p e r  p r i c e s  

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

f a c t o r s  g i v e n  i n  t h e  t a b l e  b e l o w ,  w h i c h  a s sumes  a  f i x e d  p r i c e  

o f  $1 .72  U.S. p e r  pound o f  c o n t a i n e d  Mo f o r  MoS2 c o n c e n t r a t e  

( e q u a l  t o  $1 .03  U.S.  p e r  pound o f  MoS2 c o n c e n t r a t e ) .  

P r i c e  [ U . S .  d o l l a r s  p e r  l b .  ) 

C o n v e r s i o n  F a c t o r  
( M O S ~  t o  C U )  

F o r  e x a m p l e ,  t h e  g r o s s  v a l u e  p e r  t o n  o f  t h e  p r o v e n  o r e  

i n  t h e  E a s t  Zone ( .0 .633% Cu, 0 . 0 5 9 %  M O S ~ )  i n  U.S. D o l l a r s ,  i s :  

P r i c e  

'Cu - MoS2 

Va lue  P r i c e  V a l u e  

Copper  
E q u i v a l e n t  ( C U .  E .  ) 

Value  Cu.E. Grade  
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ENGINEERING 

P r e l i m i n a r y  e n g i n e e r i n g  s t u d i e s  have  b e e n  i n i t i a t e d  

on a number of d e s i g n  p h a s e s .  T h e s e  a r e  d i s c u s s e d  s e p a r a t e l y  

u n d e r  T r a n s p o r t a t i o n ,  P l a n t  D e s i g n ,  and Power S o u r c e s .  

K .  D o u g l a s s  o f  Brameda h a s  b e e n  m a i n l y  r e s p o n s i b l e  f o r  t h e  

P l a n t  D e s i g n  s t u d i e s  and  what f o l l o w s  i s  a  b r i e f  m e n t i o n  

o f  t h e  a r e a s  i n v e s t i g a t e d  by  him t o  d a t e ,  l o c a l  knowledge 

on  r e s o u r c e s ,  t r a n s p o r t a t i o n  and  c o n d i t i o n s  i n  Yukon b y  

t h e  w r i t e r s ,  and  a n  a s s e s s m e n t  o f  t h e  most  f e a s i b l e  perma- 

n e n t  r o a d  r o u t e s  b y  A . A .  W r i g h t ,  d a t e d  May 1 9 7 0 .  Wr igh t  

was ,  u n t i l  r e c e n t l y ,  s e n i o r  l o c a t i o n  e n g i n e e r  w i t h  t h e  

Depa r tmen t  o f  P u b l i c  Works,  W h i t e h o r s e  and  h a s  worked on 

t h e  d e s i g n  o f  most  o f  t h e  r o a d s  b u i l t  i n  Yukon s i n c e  1950 .  

He i s  now N o r t h e r n  R e p r e s e n t a t i v e  f o r  McElhanney S u r v e y i n g  

a n d  E n g i n e e r i n g  L t d .  

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

u n d e r  P r o p e r t y ,  b a s e  maps o f  a  l a r g e  a r e a  were  p r e p a r e d  

b y  N o r t h w e s t  S u r v e y  C o r p o r a t i o n .  T h i s  i n v o l v e d  low and  

h i g h  l e v e l  a e r i a l  p h o t o g r a p h y ,  t a r g e t i n g ,  and c o n t r o l  

t r i a n g u l a t i o n  t o  t i e  t o  a  g e o d e t i c  monument and  t h e  

T e r r i t o r i a l  P l a n e  C o o r d i n a t e  Sys tem.  Two maps were  p r o d u c e d :  

a )  1 i n c h  t o  400 f o o t  s c a l e  w i t h  1 0  f o o t  c o n t o u r s  

c o v e r i n g  5500 a c r e s  i n  t h e  v i c i n i t y  of  t h e  C a s i n o  

S t o c k .  

b )  1 i n c h  t o  1000  f o o t  s c a l e  w i t h  50 f o o t  c o n t o u r s  

c o v e r i n g  250 s q u a r e  m i l e s  c e n t e r e d  on C a s i n o  

[ a p p r o x i m a t e l y  20  m i l e s  b y  1 2  m i l e s  w i t h  t h e  l o n g  



a x i s  o r i e n t e d  n o r t h ) .  I n  a d d i t i o n ,  new a e r i a l  

p h o t o g r a p h s  we re  made of  t h e  C a s i n o  t o  Carmacks 

r o a d  r o u t e  ( r o u t e  A ) .  

C o s t s  we re  : 

P h o t o g r a p h y  $ 1 1 , 0 0 0  

S u r f a c e  c o n t r o l  7 , 0 0 0  

Mapping 

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

T h e r e  a r e  two o b v i o u s  r o u t e s  t o  c o n n e c t  C a s i n o  

t o  t h e  e x i s t i n g  h ighway n e t w o r k .  The c h o i c e  b e t w e e n  

them e s s e n t i a l l y  i n v o l v e s  a  d e c i s i o n  on w h e t h e r  t o  u s e  

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

Whi te  P a s s  and Yukon R o u t e  a t  t h e  A l a s k a n  p o r t  o f  

Skagway, o r  t o  p i o n e e r  a  new f a c i l i t y  a t  t h e  p o r t  o f  

H a i n e s .  F o r  backg round  d a t a ,  c o n s u l t  t h e  Yukon T r a n s -  

p o r t a t i o n  S t u d y ,  Summary R e p o r t ,  p r e p a r e d  by T r a v a c o n  

R e s e a r c h  L t d .  i n  March 1968  f o r  I . A . N . D .  

The p r e s e n t  Whi te  P a s s  r o u t e ,  which  c a n  b e  

c o n s i d e r e d  a s  a  monopoly s i t u a t i o n ,  c o n s i s t s  o f  a 

1 1 0  m i l e ,  n a r r o w  gauge  r a i l w a y  be tween  Skagway and  

W h i t e h o r s e ,  and  a  new b u l k - l o a d i n g  whar f  a t  Skagway, 

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

up t o  35 ,000  t o n s  a t  a  l o a d i n g  r a t e  o f  1500  t o n s  p e r  

h o u r .  Whi te  P a s s  c u r r e n t l y  h a u l s  a l l  C a s s i a r  f i b r e ,  

a l l  Keno H i l l ,  New I m p e r i a l  a n d  A n v i l  c o n c e n t r a t e s ,  



and  w i l l  h a u l  c o n c e n t r a t e  f rom Hudson B a y ' s  s m a l l  

m ine  n e a r  Burwash when it commences i n  1 9 7 2 .  Whi te  

P a s s  r e c e n t l y  c o m p l e t e d  a  c a p i t a l  e x p a n s i o n  p rog ram 

c o s t i n g  a b o u t  $20 m i l l i o n .  I n c l u d e d  i n  t h i s  was a  

s e c o n d  c o n t a i n e r  s h i p  f o r  t h e  Vancouver  r u n ,  e x t r a  

r o l l i n g  s t o c k ,  and  c o n c e n t r a t e  c o n t a i n e r s  a n d  t r u c k s  

f o r  t h e  A n v i l  c o n t r a c t ,  wh ich  c o v e r s  a n  e i g h t  y e a r  

p e r i o d  s t a r t i n g  i n  1 9 6 9 .  A n v i l ' s  s h i p p i n g  c o s t s  

f rom m i l l  t o  b o a t  a r e  a b o u t  $19 .00  p e r  t o n  which  i n c l u d e s  

a b o u t  $2 .00  f o r  h a n d l i n g  i n  Skagway t o  a m o r t i z e  t h e  

Skagway f a c i l i t y  ( w h i c h  c o s t  a b o u t  $4  m i l l i o n )  o v e r  t h e  

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

f u t u r e  e x p a n s i o n .  It i s  o f  p a r t i c u l a r  i n t e r e s t  t h a t  

Whi te  P a s s  h a s  announced  t h a t  i t  w i l l  s t a r t  s u r v e y s  

i n  1 9 7 0  f o r  a  r a i l  e x t e n s i o n  t o  Carmacks ,  a  f u r t h e r  

1 1 2  m i l e s ,  wh ich  would d o u b l e  t h e  l e n g t h  o f  t h e  r a i l w a y .  

T h i s  i s  a f a i r l y  e a s y  g r a d e ,  and  i s  a  l o g i c a l  d e v e l o p -  

ment  o f  t h e  Yukon t r a n s p o r t a t i o n  n e t w o r k ,  u n l e s s  a  

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

( c . N .  o r  P .G.E . )  t o  c o n n e c t  t o  t h e  c o n t i n e n t a l  n e t w o r k .  

A t  p r e s e n t ,  t h e  b u l k  of  Yukon m i n e r a l  p r o d u c t i o n  ( ~ n v i l ,  

U n i t e d  Keno H i l l  and   linto on) p a s s e s  t h r o u g h  Carmacks 

b y  t r u c k .  S e v e r a l  o t h e r  p r o p e r t i e s  i n  advanced  s t a g e s  

o f  deve lopmen t  would p r o b a b l y  s h i p  t h r o u g h  Carmacks a s  

w e l l .  These  a r e :  V a n g o r d a ,  Hudson B a y ' s  Tom Z inc  on 

t h e  N o r t h  C a n o l  Road a n d  o t h e r  Dawson Range p r o s p e c t s .  



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

Chevron S t a n d a r d ' s  f i v e  b i l l i o n  t o n  C r e s t  I r o n  d e p o s i t  

w i l l  u s e  a n  e x t e n s i o n  of  t h i s  r o u t e  i f  it i s  e v e r  

b r o u g h t  i n t o  p r o d u c t i o n .  

The two r o u t e s  t o  C a s i n o ,  which  a r e  shown on 

Map 1, a r e  a s  f o l l o w s :  

Rou te  A - V i a  Carmacks t o  W h i t e h o r s e  and  Skagway, 

A l a s k a .  

Casino-Carmacks 1 2 0  m i l e s  (new c o n s t r u c t i o n )  

Carmacks-Whi tehorse  1 1 2  m i l e s  (now e x c e l l e n t  g r a v e l  
p o s s i b l y  r a i l  i n  f u t u r e )  

Whitehorse-Skagway 110 m i l e s  ( r a i l )  

TOTAL 342 m i l e s  

I f  r a i l h e a d  i s  e x t e n d e d  t o  Carmacks :  

222 m i l e s  r a i l  

1 2 0  m i l e s  r o a d  

E s t i m a t e d  r o a d  c o n s t r u c t i o n  c o s t   right) - $ 6 , 9 0 0 , 0 0 0 .  

Route  B - V i a  Burwash t o  H a i n e s  J u n c t i o n  and H a i n e s ,  

A l a s k a .  

Casino-Burwash 1 3 0  m i l e s  (new c o n s t r u c t i o n )  

Burwash-Haines  J u n c t i o n  8 1  m i l e s  ( ~ l a s k a  ~ i g h w a y )  

H a i n e s  J c t . ,  Y.T.-Haines  1 5 9  m i l e s  ( s e c o n d  c l a s s  
- g r a v e l  h ighway)  

TOTAL 370 m i l e s  

E s t i m a t e d  c o n s t r u c t i o n  c o s t    right) - $7 ,930 ,000 .  

Wr igh t  h a s  made p r e v i o u s  r e c o n n a i s s a n c e  f l i g h t s  o v e r  

t h e  a r e a  i n  1964  a n d  1967  f o r  D.P.w., and  i n  1969  f o r  

C a s i n o .  He s u p e r v i s e d  t h e  o p e n i n g  o f  t h e  w i n t e r  r o a d  i n  



1969  on b e h a l f  o f  t h e  c o n t r a c t o r ,  P r o c t o r  C o n s t r u c t i o n .  

Whi le  h i s  c o s t  e s t i m a t e s  a r e  v e r y  p r e l i m i n a r y ,  t h e y  a r e  

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

c o n s t r u c t i o n  c o s t s  and  I . A . N . D .  t r u n k  r o a d  s t a n d a r d s :  

D e s i g n  Speed  - 60 m.p.h .  

Width i n c l u d i n g  s h o u l d e r s  - 32 f e e t  

Maximum g r a d e  - 5% 

Maximum c u r v a t u r e  - 7% 

B r i d g e  l o a d i n g  - ~ 2 0 / ~ 1 6  

A maximum 8% g r a d e  and some m o d i f i c a t i o n  i n  c u r v a -  

t u r e  would p r o b a b l y  b e  n e c e s s a r y  i n  t h e  Selwyn R i v e r  

p o r t i o n  o f  Rou te  A .  

The f o l l o w i n g  i s  q u o t e d  f rom Wright's r e p o r t ;  

"The Carmacks-Casino r o u t e  ( A )  i s  t h e  s h o r t e r  

of t h e  t w o ,  f o r  b o t h  new c o n s t r u c t i o n  and  o v e r a l l  

d i s t a n c e  t o  t i d e w a t e r .  It a l s o  p r o v i d e s  d i r e c t  

a c c e s s  t o  t h e  s o u t h e a s t e r l y  s e c t i o n  o f  t h e  Dawson 

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

The Burwash-Casino r o u t e  [ B ]  would p r o b a b l y  

i n v o l v e  somewhat e a s i e r  c o n s t r u c t i o n  w i t h  b e t t e r  

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

o f  two m a j o r  s t r e a m  c r o s s i n g s  would make c o n s t r u c t i o n  

more c o s t l y .  The o v e r a l l  d i s t a n c e  t o  t i d e w a t e r  i s  

g r e a t e r  by t h i s  r o u t e .  

( ~ o v e r n m e n t )  a s s i s t a n c e . . . . . . . w o u I d  t a k e  t h e  

form of  . . . . . . . . . a  eve lopmen t  r o a d s ,  f o r  which  t h e  

government  p a y s  t h e  f u l l  c o s t s ,  and c o s t - s h a r i n g  

a g r e e m e n t s  f o r  t h e  c o n s t r u c t i o n  o f  m i n e - a c c e s s  



r o a d s ,  f o r  wh ich  t h e  government  p a y s  t w o - t h i r d s  

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

a g r e e m e n t .  

T h a t  I . A . N . D .  h a s  b e e n  c o n s i d e r i n g  t h e  

c o n s t r u c t i o n  of  an  a r e a  deve lopmen t  r o a d  f rom 

Carmacks w e s t e r l y  i s  p u b l i c  knowledge  and  t h e  

g r e a t e r  p a r t  of t h e  b o t h  t h e s e  r o u t e s  c o u l d  b e  

i n c o r p o r a t e d  i n t o  t h i s  p r o j e c t .  

On t h e  Carmacks-Casino r o u t e  [A), t h e  

p o r t i o n  a s  f a r  a s  t h e  ( ~ i ~  C r e e k - I s a a c  C r e e k )  

p a s s  a t  M i l e  1 1 0  c o u l d  p r o b a b l y  b e  d e c l a r e d  a  

deve lopmen t  r o a d ,  l e a v i n g  o n l y  t e n  m i l e s  t o  b e  

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

On t h e  Burwash-Casino r o u t e  ( B ) ,  t h e  f i r s t  

75  m i l e s ,  a s  f a r  a s  t h e  mouth o f  Onion C r e e k ,  

c o u l d  b e  d e c l a r e d  a  deve lopmen t  r o a d ,  on t h e  

a s s u m p t i o n  t h a t  t h e  N i s l i n g - K l a z a  r o u t e  t o  Carmacks 

would u l t i m a t e l y  b e  c o m p l e t e d .  It m i g h t  a l s o  b e  

a r g u e d  t h a t  a  more n o r t h e r l y  l o o p  t o  Carmacks b e  

c o n s i d e r e d ,  i n  wh ich  c a s e  120  m i l e s  of  t h i s  r o u t e  

would become a  deve lopmen t  r o a d .  

I n  any  d i s c u s s i o n  w i t h  t h e  gove rnmen t ,  i t  

i s  s t r o n g l y  recommended t h a t  c o n s t r u c t i o n  t o  t r u n k  

r o a d  s t a n d a r d s  b e  i n s i s t e d  upon .  A p r e c e d e n c e  f o r  

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

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

o f  t h e  S i x t y  M i l e  ( o r  T a y l o r )  Highway wes t  o f  Dawson 

C i t y  a s  p a r t  of  t h e  h a u l  r o u t e  f rom C l i n t o n  Mine."  



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

W h i t e h o r s e  . t o  t h e  o p e r a t i n g  m i n e s  i n  t h e  r e g i o n  a r e  a s  

f o l l o w s  : 

C a s i n o  [ ~ o u t e  A )  232 m i l e s  
A n v i l  235 m i l e s  
U n i t e d  Keno H i l l  287 m i l e s  
C a s s i a r ,  B . C .  357  m i l e s  
C l i n t o n  395  m i l e s  
Can tung  480 m i l e s  

B .  P l a n t  D e s i g n  

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

K .  D o u g l a s s  o f  Brameda a n d  a r e ,  o f  n e c e s s i t y ,  p r e l i -  

m i n a r y  and  a p p r o x i m a t e  o n l y .  They h a v e  b e e n  made f o r  

two  p o s s i b l e  p r o d u c t i o n  l e v e l s ,  3 0 , 0 0 0  TPD a n d  50 ,000  

TPD, and  c a n  b e  e x t r a p o l a t e d  f o r  l o w e r  l e v e l s .  

1. T o w n s i t e  and  R e l a t e d  F a c i l i t i e s  

The t o w n s i t e  e s t i m a t e  i s  b a s e d  on 6 i n g l e -  

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

row h o u s i n g ,  and  a p a r t m e n t s  t o  accommodate 85% 

o f  t h e  work f o r c e .  The r e m a i n d e r  would  l i v e  i n  

s i n g l e  a ccommoda t i on -apa r tmen t s  and  b u n k h o u s e s .  

I n  g e n e r a l ,  a  good s t a n d a r d  o f  r e s i d e n c e s  i s  

c o n s i d e r e d  n e c e s s a r y  t o  d r aw  and  h o l d  a  c o m p e t e n t  

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

community s p a c e  would  h o u s e  t h e  f o l l o w i n g  f a c i -  

l i t i e s :  c o m m e r c i a l  ( . s t o r e s ,  e t c . ) ,  a d m i n i s t r a t i o n  

( ~ a n k ,  l i b r a r y ,  e t c .  ) , t h e a t r e ,  r e s t a u r a n t ,  

r e c r e a t i o n  h a l l  comp lex ,  c u r l i n g  and  n u r s i n g  



s t a t i o n .  The e s t i m a t e d  c o s t  i s :  

3 0 , 0 0 0  t o n  5 0 , 0 0 0  t o n  

Number of  Employees  
Number o f  S e r v i c e  P e r s o n n e l  

P o p u l a t i o n  D i s t r i b u t i o n  

S i n g l e  men i n  bunk-house  accommodat ion  
S i n g l e  p e r s o n n e l  i n  a p a r t m e n t s  
M a r r i e d  c o u p l e s ,  no  c h i l d r e n  
M a r r i e d  c o u p l e s  w i t h  c h i l d r e n  

T o t a l  p o p u l a t i o n  

R e s i d e n t i a l  S c h e d u l e  

Bunk-house  accommodat ion  f o r  
A p a r t m e n t  s u i t e s  (1 b  .r  . I  
Row-housing ( 2  b  . r .  ) 
S i n g l e - f a m i l y  home ( 2  b  .r  . ) 
S i n g l e - f a m i l y  home C3 b .r  . 
Community S p a c e  

Cos t  o f  Deve lopment  

Bunkhouse  @ $ 1 5 0 0 / u n i t  
A p a r t m e n t  s u i t e s  @ $ l 7 , 0 0 0 / u n i t  
Row-housing @ $ 1 7 , 0 0 O / u n i t  
s i n g l e - f a m i l y  2 b . r .  @ $ 2 6 , 0 0 0 / u n i t  
S i n g l e - f a m i l y  3  b  . r .  @ $ 3 0 , 0 0 O / u n i t  

Community S p a c e  @ $ 2 5 / s q .  f t -  

S e r v i c e s  

T o t a l  d e v e l o p m e n t  

F o r  p u r p o s e s  o f  c o m p a r i s o n ,  t h e  

i n  t h e  r e g i o n  p r o v i d e  ' t h e  f o l l o w i n g  

-accommodat ion  t o  t h e i r  work f o r c e :  

A n v i l  6 5 %  b o  
C a s s i a r ,  B . C .  2 2 %  
C l i n t o n  1 5 %  Cto 
U n i t e d  Keno H i l l  2 8 %  

45' ,000 s q .  f t .  7 5 , 0 0 0  s q .  f t  

o t h e r  o p e r a t i n g  m i n e s  

l e v e l s  o f  f a m i l y  

b e  i n c r e a s e d )  

b e  i n c r e a s e d )  

C a n t u n g  3 6 %  



The l a b o u r  t u r n o v e r  a t  C a s s i a r ,  B . C . ,  f o r  t h e  
, 

p a s t  few y e a r s  h a s  a v e r a g e d  o v e r  2 0 0 %  p e r  annum. 

U n i t e d  Keno H i l l  h a s  had  s i m i l a r  e x p e r i e n c e . .  I t  

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

t h e  l a b o u r  t u r n o v e r  a t  A n v i l  i s  r e d u c e d  by  t h e  

h i g h e r  l e v e l  of f a m i l y  accommodat ion .  

No o b v i o u s  n a t u r a l  c h o i c e  e x i s t s  f o r  t h e  

l o c a t i o n  o f  t h e  t o w n s i t e .  F o r  summer g a r d e n i n g ,  

r e c r e a t i o n  and o t h e r  a e s t h e t i c  c o n s i d e r a t  i o n s ,  t h e  

Yukon R i v e r  i s  b e s t ,  b u t ,  a s  m e n t i o n e d  u n d e r  

c l i m a t e ,  t h i s  would impose  s h o r t  b u t  s e v e r e  c o l d  

s p e l l s  i n  w i n t e r .  Assuming t h a t  a c c e s s  i s  f rom 

Carmacks ( ~ o u t e  A ) ,  D o u g l a s s  h a s  s e l e c t e d  a  p o s s i b l e  

s i t e  n e a r  t h e  p a s s  be tween  Dip Creek  a n d  I s a a c  

C r e e k ,  which  i s  a b o u t  t e n  m i l e s  s o u t h e a s t  o f  P a t t o n  

H i l l .  If a c c e s s  i s  f rom Burwash ( ~ o u t e  B )  a  s i t e  

on Dip Creek  would b e  p r e f e r a b l e  b u t  s o  f a r  no 

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

2 .  Water  S u p p l y  

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

s y s t e m ,  a  number o f  a s s u m p t i o n s  must  b e  a c c e p t e d :  

a )  t h a t  m a t e r i a l  f o r  a n  e a r t h - f i l l  dam can  b e  

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

and  Dip Creek .  

b] t h a t  t h e  v a l l e y  of  Dip  Creek  w i l l  p r e s e n t  

no  s e r i o u s  f o u n d a t i o n  p r o b l e m s  i n  c o n n e c t i o n  

w i t h  t h e  c o n s t r u c t i o n  o f  a  l a r g e  e a r t h - f i l l  dam. 



c )  t h a t  t h e  e x c a v a t i o n  o f  a  t r e n c h  f o r  a  

p i p e l i n e  f rom t h e  dam t o  t h e  m i l l  i s  

p r a c t i c a l  i n  an  economic s e n s e .  

Two a l t e r n a t i v e s  a r e  open i n  d e v e l o p i n g  a  

w a t e r  s u p p l y .  One i s  t o  c o l l e c t  s u r f a c e  w a t e r  

i n  t h e  Dip Creek  w a t e r s h e d ,  and  pump f rom t h e  dam 

on D ip  Creek  t o  t h e  m i l l .  T h i s  p l a c e s  t h e  w a t e r  

r e s e r v o i r  a b o u t  s e v e n  m i l e s  f rom t h e  m i l l  a nd  a b o u t  

1700  f e e t  l o w e r  i n  e l e v a t i o n .  The a l t e r n a t i v e  i s  

t o  pump f rom t h e  Yukon R i v e r ,  a  d i s t a n c e  of  e l e v e n  

m i l e s ,  and  a  v e r t i c a l .  l i f t  o f  3100 f e e t .  The Dip 

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

dam c a n  b e  b u i l t  a s  e x p e c t e d .  The main  p r o b l e m  

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

f i n e  s a n d  and  c l a y  b e c a u s e  o f  t h e  l a c k  o f  g l a c i a l  

d e p o s i t s .  

K e i t h  D o u g l a s s  h a s  s u g g e s t e d  t h a t  t h e  f l o w  

i n  D ip  Creek  i s  a d e q u a t e  t o  s u p p l y  a  50 ,000  TPD 

m i l l .  However, H.E. Wahl,  o f  t h e  W h i t e h o r s e  Weather  

O f f i c e ,  D . O . T . ,  h a s  c a u t i o n e d  t h a t  p r e c i p i t a t i o n  

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

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

p e r i o d s  o f  up t o  f i v e  months  when v i r t u a l l y  no 

p r e c i p i t a t i o n  h a s  f a l l e n  o v e r  much o f  t h e  Yukon. 

These  p e r i o d s  a r e  t h e n  f o l l o w e d  by  e q u a l  p e r i o d s  

of  e x c e s s i v e  p r e c i p i t a t i o n .  It i s  e s s e n t i a l  t h a t  
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p o i n t s  i n  t h e  v a l l e y ,  w i t h  r o c k - f i l l  toe -dams  

u p s t r e a m  and  downs t r eam,  t h e  body o f  t h e  dam 

b e i n g  s a n d  f i l l .  T a i l i n g s  would  f l o w  by  g r a v i t y  

t o  t h e  pond where  t h e  c o a r s e  f r a c t i o n  would  b e  

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

i n t r o d u c e d  i n t o  t h e  pond .  R e c l a i m  w a t e r  would  

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

pumped t o  a r e c l a i m  w a t e r  r e s e r v o i r  above  t h e  m i l l  

b y  c o n v e n t i o n a l  pumping s t a t i o n s  and  a  f o r c e  m a i n .  

E s t i m a t e d  c o s t s  a r e  : 

3 0 , 0 0 0  t o n  5 0 , 0 0 0  t o n  
To S i t e  1 

T a i l i n g s  f l o w  U . S .  G.P.M. 

T a i l i n g s  l i n e  ( w i t h  d r o p  
s t r u c t u r e s ) 1 5 , 0 0 0 '  l o n g  

R e c l a i m  f l o w  [75% r e c o v e r y )  
U.S. G.P.M. 

R e c l a i m  l i n e  1 7 , 0 0 0 1  l o n g  

R e c l a i m  pumping h e a d ,  f e e t  

R e c l a i m  pumping h o r s e p o w e r  

T a i l i n g  pond c a p a c i t y  - 
S i t e  1 - y e a r s  
S i t e  2  - y e a r s  

Pumps 
E l e c t r i c a l  
B u i l d i n g s  and  s t r u c t u r e s  
I n s t r u m e n t a t  i o n  
R e c l a i m  p i p e - l i n e  
V a l v e s  
T a i l i n g s  P i p e - l i n e  
Dams 

+ l o %  c o n t i n g e n c y  
+ l o %  e n g i n e e r i n g  

36" d i a .  2-30" d i a .  

5280 p l u s  8550 p l u s  
s t a n d - b y  . s t a n d - b y  

T o t a l  E s t i m a t e d  C o s t  



C .  Power S o u r c e s  

T h e r e  a r e  two a l t e r n a t i v e s  f o r  p r o v i d i n g  power 

a t  C a s i n o  : 

( a )  t r a n s m i s s i o n  o f  power f rom g e n e r a t i n g  p l a n t s  

e l s e w h e r e  i n  t h e  Yukon power  g r i d .  

( b )  t r a n s p o r t  of  f u e l  t o  C a s i n o  f o r  o n - s i t e  

g e n e r a t i o n  i n  a  t h e r m a l  p l a n t ,  which  o f f e r s  

f r e e  h e a t  a s  w e l l .  

The c h o i c e  w i l l  h i n g e  on t h e  f o l l o w i n g  f a c t o r s :  

( a )  s i z e  o f  l o a d  a t  C a s i n o  i n  r e l a t i o n  t o  e x i s t i n g  

f a c i l i t i e s  and  f u t u r e  power demands e l s e w h e r e .  

Cb) a v a i l a b i l i t y  and  c o s t  o f  n a t u r a l  g a s  and c o a l  

i n  c o m p a r i s o n  t o  h y d r o  power .  

A Crown C o r p o r a t i o n ,  N o r t h e r n  Canada Power Commission 

CNCPC) p r e s e n t l y  o p e r a t e s  t h e  f o l l o w i n g  p l a n t s  Cthe o n l y  

o n e s  o f  any  s i z e  i n  t h e  r e g i o n  e x c e p t  f o r  6 M W  d i e s e l  a t  

C l i n t o n  ~ i n e ) .  

C a p a c i t y  i n  MW 

W h i t e h o r s e  Hydro Dam 1 9 . 0  
W h i t e h o r s e  D i e s e l  9 . 0  
Mayo Hydro Dam - 4 . 3  

The A n v i l  Mine r e a c h e d  p r o d u c t i o n  i n  1 9 6 9  a n d  i s  

now r e c e i v i n g  1 0  MW t h r o u g h  a  1 3 8  KV t r a n s m i s s i o n  l i n e  

f rom W h i t e h o r s e  v i a  Carmacks .  I t  i s  e s t i m a t e d  t h a t  

l o c a l  demand a t  W h i t e h o r s e  (which  i n c l u d e s  New I m p e r i a l  

M i n e s )  w i l l  i n c r e a s e  b y  6 . 5  MW b y  1 9 7 7 ,  w h i c h  i s  

p r o b a b l y  c o n s e r v a t i v e .  W i t h i n  t h e  p e r i o d  t o  1 9 7 7 ,  t h e  



f o l l o w i n g  new l o a d s  c a n  b e  f o r e s e e n  i n  a d d i t i o n  t o  

C a s i n o :  

( a )  A n v i l  - p l a n n e d  e x p a n s i o n s  w i l l  i n c r e a ' s e  

i t s  l o a d  somewhat.  However,  t h e  mos t  s i g n i -  

f i c a n t  p o s s i b l e  deve lopmen t  [which  would 

dwarf  e v e r y t h i n g  e l s e  i n  t h e  r e g i o n )  i s  a  

p o s s i b l e  s m e l t e r ,  which  A n v i l  h a s  a g r e e d  

t o  s t u d y  b y  1 9 7 4 ,  and  c o n s t r u c t  b y  1 9 7 7 ,  i f  

it i s  f e a s i b l e .  The power r e q u i r e m e n t s  o f  

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

on t h e  p r o c e s s  c h o s e n ,  b u t  s h o u l d  n o t  e x c e e d  

80 M W .  

( b )  Vangorda ( a  s u b s i d i a r y  o f  Ker r -Addison  Mines  

~ t d . )  - T h i s  p r o p e r t y  w i l l  l i k e l y  be  b r o u g h t  

i n t o  p r o d u c t i o n  a t  a  r a t e  o f  a b o u t  3000 TPD 

and would r e q u i r e  a b o u t  5  M W .  

I n  summary, s u b s t a n t i a l l y  i n c r e a s e d  c a p a c i t y  w i l l  

b e  r e q u i r e d  i n  Yukon b y  1 9 7 7 .  I t  c o u l d  v a r y  f rom a s  

l i t t l e  a s  1 5  M W  t o  h a n d l e  W h i t e h o r s e  and  A n v i l  g rowth  

and  new Vangorda p r o d u c t i o n ,  t o  a s  much a s  1 2 5  M W ,  i f  

a  l a r g e  s m e l t e r  i s  b u i l t  a t  A n v i l ,  and  C a s i n o  [ o r  o t h e r  

p r o p e r t i e s )  r e a c h  p r o d u c t i o n  and  r e q u i r e  a  f u r t h e r  

30 M W .  T h i s  would r e p r e s e n t  a  q u a d r u p l i n g  of  p r e s e n t  

i n s t a l l e d  c a p a c i t y ,  and  would mos t  l o g i c a l l y  b e  

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



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

C a s i n o  ( u s i n g  f u e l  o i l  a t  a  l a n d e d  c o s t  o f  30 c e n t s  

p e r  g a l l o n )  a r e  e s t i m a t e d  b y  K .  D o u g l a s s  a t  20 m i l l s / K ~ H ,  ' 

as suming  a  30 MW i n s t a l l a t i o n .  It i s  c l e a r  t h a t  power 

i s  one o f  t h e  p r i n c i p a l  c o s t s  a f f e c t i n g  t h e  C a s i n o  

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

t h e  a l t e r n a t i v e s  s h o u l d  b e  embarked on v e r y  e a r l y .  

The f o l l o w i n g  backg round  i n f o r m a t i o n  i s  i n c l u d e d  f o r  

i t s  r e f e r e n c e  v a l u e .  

Hydro Power 

E x c e l l e n t  p r e l i m i n a r y  s u r v e y s  o f  power s i t e s  i n  

Yukon h a v e  b e e n  c o m p l e t e d  b y  I . A . N . D .  The r e s u l t s  

would a f f e c t  r i v e r  n a v i g a t i o n  a n d  sa lmon spawn ing .  

A l s o ,  t h e  b e t t e r  s i t e s  a r e  i m m e d i a t e l y  downs t ream f rom 

Carmacks ,  a t  F i v e  F i n g e r  and R ink  R a p i d s ,  and  any  d e v e l o p -  

ment t h e r e  would f l o o d  t h e  t own ,  h ighway and  b r i d g e  a n d  

t h e  coa l '  d e p o s i t s .  

a r e  c o n t a i n e d  i n  two r e p o r t s :  

( a )  Yukon R i v e r  B a s i n  R e p o r t  - p r e p a r e d  by  

Water  R e s o u r c e s  Branch  o f  t h e  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  

(now I . A . N . D .  1, December ,  1 9 6 2 .  

Cb) H y d r o - e l e c t r i c  R e s o u r c e s  S u r v e y  o f  t h e  

C e n t r a l  Yukon T e r r i t o r y ,  by T .  I ng l edow & 

Assoc .  L t d . ,  J a n u a r y ,  1968  [ a v a i l a b l e  f rom 

Q u e e n s '  P r i n t e r ,  O t t a w a ,  C a t .  No. R52-2/1968-11. 

No s i t e s  on t h e  ma in  Yukon R i v e r  h a v e  b e e n  c o n s i -  

d e r e d  h e r e  b e c a u s e  o f  t h e i r  huge  s i z e  and  b e c a u s e  t h e y  



The s i t e s  which  a r e  c e n t r a l  t o  b o t h  A n v i l  and  
> 

C a s i n o  a r e  l i s t e d  b e l o w  ( a l l  d a t a  f rom T a b l e  1 of  

I n g l e d o w  ~ e p o r t ) .  Any new i n s t a l l a t i o n  n e a r  A n v i l  

c an  t r a n s m i t  power t o  Carmacks ( and  W h i t e h o r s e )  on 

t h e  e x i s t i n g  1 2 5  m i l e  l i n e .  A new 1 2 0  m i l e  l i n e  

would b e  needed  f rom Carmacks t o  s e r v e  C a s i n o .  

I n s t a l l e d  
S i t e  C a p a c i t y  C a p i t a l  C o s t  Ene rgy  C o s t  
No. - S i t e  Name [Megawat t s )  ( $  m i l l i o n )  C M ~ ~ ~ S / K W H )  

L i t t l e  Salmon R 
D r u r y  L 
G r a n i t e  Canyon 
B r a d e n ' s  Canyon 
De tou r -Scheme(1 )  

~ c h e m e C 2 )  
scheme ( 3  1 

Mica Creek  
A n v i l  Creek  
Tay R i v e r  
E a r n  R i v e r  
Hoole  Canyon - 

S t a g e  1 
S t a g e  2 
S t a g e  3 

Ross  R Canyon 

The mos t  l i k e l y  s i t e s  f o r  deve lopmen t  a r e  a l l  on 

t h e  P e l l y  R i v e r :  B r a d e n ' s  Canyon ( 1 2 . 9   mills^, D e t o u r  

(10.8-14.8 m i l l s  ) , a n d  Hoole  Canyon (12 .0-19 .2  m i l l s  

( s e e  Map 1 ) .  D r u r y  Lake i s  p r o b a b l y  t o o  s m a l l  and 

G r a n i t e  Canyon i s  t o o  l a r g e ,  a l t h o u g h  power f rom b o t h  

would b e  c o m p e t i t i v e .  None o f  t h e  o t h e r  s i t e s  a r e  o f  

immed ia t e  i n t e r e s t .  ' T h e  I n g l e d o w  R e p o r t  o f f e r s  t h e  

- f o l l o w i n g  a d d i t i o n a l  i n f o r m a t i o n  on  t h e  p r i m e  h y d r o  

s i t e s :  



( a )  B r a d e n ' s  Canyon ( 1 2 )  - G e o l o g i c a l  mapping  o f  

t h e  s i t e  was done  i n  1960  b y  E . B .  Owens o f  t h e  

G e o l o g i c a l  S u r v e y  o f  Canada.  T h i s  scheme 

i n v o l v e s  a  230 f o o t  h i g h  c o n c r e t e  g r a v i t y  

dam, which  would f l o o d  p o r t i o n s  o f  t h e  K l o n d i k e  

Highway, t h e  s e t t l e m e n t  and  b r i d g e  a t  P e l l y  

C r o s s i n g ,  and  t h e  Mica Creek  s i t e  ( 1 4 ) .  T h i s  

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

s t a g e  i n  t h e  c o m p l e t e  deve lopmen t  o f  t h e  P e l l y  

R i v e r .  T r a n s m i s s i o n  d i s t a n c e  f r o m  t h e  dam 

would b e  a b o u t  1 9 0  m i l e s  t o  A n v i l  and  70 m i l e s  

t o  C a s i n o .  

[ b )  D e t o u r  (131 - T h i s  s i t e  was mapped b y  E . B .  

Owens i n  1 9 6 6 .  The deve lopmen t  e n v i s a g e s  a  

c o n c r e t e  dam a b o u t  200 f e e t  h i g h  wh ich  would 

drown b o t h  t h e  A n v i l  Creek  ( 3 4 )  a n d  Tay R i v e r  

(35 )  s i t e s .  Scheme ( 2 )  i n v o l v e s  u p s t r e a m  

s t o r a g e  a t  P e l l y  Lakes  which  i s  c h a r g e d  

a g a i n s t  D e t o u r .  Scheme ( 3 )  i n v o l v e s  u p s t r e a m  

s t o r a g e  a t  b o t h  Hoole  Canyon and P e l l y  Lakes  

which  i s  c h a r g e d  a g a i n s t  Hoole  r a t h e r  t h a n  

D e t o u r  a n d  would o n l y  b e  p o s s i b l e  i f  Hoole  

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

t o  A n v i l  would b e  a b o u t  5 5  m i l e s ,  and  f rom 

A n v i l  t o  C a s i n o ,  a  f u r t h e r  2 3 5  m i l e s .  



( c )  Hoole  Canyon ( 3 7 )  - R i v e r  l e v e l  d r o p s  30 f e e t  

i n  a  4000 f o o t  l o n g  'U1-shaped  canyon .  The 

deve lopmen t  c o m p r i s e s  a  c o n c r e t e  d i v e r k i o n  dam 

130  f e e t  h i g h  and 500 f e e t  a l o n g  t h e  c r e s t ,  

p e n s t o c k s  2500 f e e t  l o n g  a c r o s s  t h e  l o o p  i n  

t h e  c a n y o n ,  and  a  powerhouse  on r o c k  a t  t h e  

l o w e r  e n d .  The P e l l y  Lakes  s t o r a g e  dam would 

b e  l o c a t e d  65 m i l e s  u p s t r e a m  and  would be  7 0  

f e e t  h i g h .  Hoole  Canyon was mapped by E . B .  

Owens i n  1 9 6 5 .  ~t i s  a  6 0  m i l e  t r a n s m i s s i o n  

d i s t a n c e  t o  A n v i l .  T h i s  scheme h a s  t h e  

a d v a n t a g e  o f  s t a g e  d e v e l o p m e n t ,  a s  f o l l o w s :  

S t a g e  1 - d i v e r s i o n  dam a t  c a n y o n ,  i n t a k e  

s t r u c t u r e  and  embankment,  f i r s t  

p e n s t o c k  and  powerhouse .  

S t a g e  2 - s t o r a g e  dam a t  P e l l y  L a k e s ,  s e c o n d  

p e n s t o c k ,  and  s e c o n d  u n i t  i n  power- 

h o u s e .  

S t a g e  3 - t h i r d  p e n s t o c k  and  powerhouse  u n i t .  

Thermal  - Coa l  

Huge r e s e r v e s  o f  non -cok ing ,  b i t u m i n o u s - g r a d e  

c o a l  a r e  p r e s e n t  i n  t h e  Carmacks a r e a ,  where  t h e y  have  

b e e n  mined on a  s m a l l  s c a l e  f o r  o v e r  70 y e a r s .  From 

1 9 2 3  t o  1 9 6 6 ,  mos t  p r o d u c t i o n  went t o  U n i t e d  Keno H i l l  

f o r  s t e a m  p u r p o s e s .  T h i s  p r o d u c t i o n  was resumed i n  

1 9 6 9  by A n v i l ,  wh ich  t r a n s p o r t s  it t o  t h e  mine t o  

p r o d u c e  s t eam h e a t .  A t  t h i s  t i m e ,  A n v i l  h o l d s  most  



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

b e e n  f rom s m a l l  u n d e r g r o u n d  m i n e s ,  on seams d i p p i n g  

50° t o  700 a n d  w i t h  t h i c k n e s s  o f  f rom 5  t o  1 5  f e e t .  

G r o s s  c a l o r i f i c  v a l u e  i s  a b o u t  1 2 , 0 0 0  BTU. T h e s e  

m i n e s  a r e  e x t r e m e l y  c l e a n  and  s a f e  b y  c o a l  s t a n d a r d s .  

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

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

government  b e c a u s e  i t  would have  a  h i g h  l a b o u r  c o n t e n t  

a n d  much of  t h e  work h a s  t r a d i t i o n a l l y  b e e n  done by  

l o c a l  n a t i v e s .  T h e r e  i s  an  a i r  p o l l u t i o n  p rob l em 

i n v o l v e d , o f  c o u r s e .  K .  D o u g l a s s  h a s  s u g g e s t e d  t h a t  a  

30 M W  c o a l - f i r e d  t h e r m a l  p l a n t  a t  C a s i n o  m i g h t  p r o d u c e  

power a s  c h e a p l y  a s  1 2 . 5  m i l l s .  

The rma l  - N a t u r a l  Gas 

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

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

s y s t e m  ( s e e  Map I ) .  The c l o s e s t  i s  i n  t h e  E a g l e  P l a i n s ,  

240 a i r - m i l e s  n o r t h  o f  C a s i n o .  About h a l f  t h i s  r o u t e  

f o l l o w s  t h e  Dempster  Highway. F o u r  s u s p e n d e d  g a s  and  

o i l  w e l l s  have  b e e n  d r i l l e d  t o  d e p t h s  be tween  5000 and  

8600 f e e t .  T h i s  f i e l d  i s  owned b y  Wes t e rn  M i n e r a l s  L t d . ,  

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

C a l g a r y .  T h e r e  i s  n o , p u b l i s h e d  i n f o r m a t i o n  on r e s e r v e s .  

The s e c o n d  f i e l d  i s  much f a r t h e r  away (520 m i l e s  

f rom A n v i l  and  765 m i l e s  f rom C a s i n o ) ,  b u t  i s  w o r t h  



m e n t i o n i n g  b e c a u s e ,  it h a s  enormous r e s e r v e s  and  i s  

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

p i p e l i n e  t o  F o r t  N e l s o n .  It i s  t h e  Beave r  R i v e r  - 
P o i n t e d  Moun ta in  f i e l d ,  on t h e  Yukon - N.W.T. - B . C .  

b o r d e r .  Amoco i s  t h e  main  o p e r a t o r  o f  t h i s  d e e p  f i e l d  

( 1 2 , 0 0 0  - 1 4 , 0 0 0  f e e t ) .  

I n  t h e  e s t i m a t i o n  o f  t h e  w r i t e r s ,  n a t u r a l  g a s  

s h o u l d  b e  v e r y  s e r i o u s l y  c o n s i d e r e d .  



GOVERNMENT ASSISTANCE POLICY 

To d a t e ,  C a s i n o  h a s  r e c e i v e d  $20 ,000  a n d  e x p e c t s  t o  

r e c e i v e  a  f u r t h e r  $20 ,000  f o r  w i n t e r  r o a d  c o n s t r u c t i o n .  

I n  a d d i t i o n ,  $33 ,000  was r e c e i v e d  i n  1 9 6 7  u n d e r  t h e  

N o r t h e r n  M i n e r a l  E x p l o r a t i o n  Program and  a  f u r t h e r  $33 ,000  

i s  e x p e c t e d  f o r  1 9 6 9 .  T o t a l  a s s i s t a n c e  r e c e i v e d  b y  C a s i n o  

now t o t a l s  o v e r  $100 ,000 .  I t  h a s  e i t h e r  come d i r e c t l y  

f rom I . A . N . D .  o r  i n d i r e c t l y  t h r o u g h  t h e  Yukon T e r r i t o r i a l  

Government .  The o f f i c i a l s  mos t  d i r e c t l y  i n v o l v e d  i n  

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

A d m i n i s t r a t o r  o f  L a n d s ,  G . A .  M c I n t y r e ;  t h e  C h i e f  Min ing  

R e c o r d e r ,  B l a k e  B a x t e r ;  t h e  M i n i n g  I n s p e c t o r ,  G . A .  Needham; 

t h e  R e s i d e n t  G e o l o g i s t ,  D r .  D . B .  C r a i g ;  a n d  r e p r e s e n t a t i v e s  

o f  t h e  Depa r tmen t  o f  P u b l i c  Works. It i s  n o t e w o r t h y  t h a t  

t h e  M i n i s t e r s  o f  I . A . N . D .  a n d  P u b l i c  Works,  J e a n  C h r e t i e n  

and  A r t h u r  L a i n g ,  r e s p e c t i v e l y ,  p a i d  an  o f f i c i a l  v i s i t  t o  

C a s i n o  on J a n u a r y  2 6 ,  1 9 7 0 .  

Only l i m i t e d  a d d i t i o n a l  e x p l o r a t i o n  a s s i s t a n c e  c a n  b e  

e x p e c t e d  now t h a t  t h e  e x i s t e n c e  o f  a  s u b s t a n t i a l  d e p o s i t  

i s  known. However,  C a s i n o  c a n  e x p e c t  a s s i s t a n c e  on s u c h  

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

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

The b e s t  example  i s  A n v i 1 , w h i c h  r e a c h e d  p r o d u c t i o n  i n  l a t e  

1 9 6 9 .  About $20 m i l l i o n  was s p e n t  b y  t h e  government  a g a i n s t  

a  company i n v e s t m e n t  o f  a b o u t  $ 6 5  m i l l i o n .  The government  

f u n d s  we re  s p e n t  a s  f o l l o w s :  



[ a )  1 0 0 %  o f  $ 7 . 5  m i l l i o n ,  140  m i l e  h ighway f rom Ross  

R i v e r  t o  Carmacks  his was a l r e a d y  u n d e r  c o n s t r u c -  

t i o n  when t h e  o r e b o d y  was d i s c o v e r e d ) .  

( b )  2 / 3  o f  e s t i m a t e d  $ 1 . 2  m i l l i o n  c o s t  o f  1 9  m i l e  

a c c e s s  r o a d  be tween  h ighway and  m i n e ,  p l u s  2 / 3  

o f  c o s t  o f  a  540 f o o t  b r i d g e .  

( c )  m a i n t e n a n c e  of  a n  a c c e s s  r o a d  f o r  t h r e e  y e a r s ,  

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

(.dl $ 9  m i l l i o n  f o r  . i n s t a l l a t i o n  o f  a d d i t i o n a l  

g e n e r a t o r s  a t  W h i t e h o r s e  Hydro Dam and  c o n s t r u c -  

t i o n  o f  230 m i l e  t r a n s m i s s i o n  l i n e .  

Ce) 2 / 3  of $3 .7  m i l l i o n  c o s t  o f  t o w n s i t e  o f  F a r o  

( t h r o u g h  C M H C ) ,  which  w i l l  b e  a d m i n i s t e r e d  by  

t h e  T e r r i t o r i a l  Government .  

A n o t h e r  r e c e n t  example  i s  t h e  C l i n t o n  Mine o f  C a s s i a r  

A s b e s t o s  C o r o r a t i o n  L t d . ,  n e a r  Dawson C i t y ,  which  b e g a n  

p r o d u c t i o n  i n  e a r l y  1 9 6 8 ,  a t  a  c a p i t a l  c o s t  o f  $27 m i l l i o n .  

F e d e r a l  a s s i s t a n c e  t o t a l l e d  a b o u t  $ 3  m i l l i o n  a n d  was b a s e d  

on C a s s i a r ' s  e s t i m a t e d  c a p i t a l  c o s t  o f  $11 m i l l i o n .  It 

t o o k  t h e  fo rm o f :  

( a )  1 0 0 %  o f  $1 .9  m i l l i o n  r e c o n s t r u c t i o n  c o s t  o f  37 

m i l e s  o f  T a y l o r  Highway. 

( b )  2 / 3  o f  $750 ,000  q o s t  o f  m ine  a c c e s s  r o a d  and  b r i d g e .  

( c )  1 0 0 %  o f  new f e r r y  and d o c k i n g  f a c i l i t i e s  on Yukon 

R i v e r  a t  Dawson C i t y  - $200 ,000 .  



I t  i s  e s s e n t i a l  t h a t  t h e  good r a p p o r t  t h a t  h a s  b e e n  

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

c o n t i n u i n g ,  f r a n k  d i s c u s s i o n s .  One s t i p u l a t i o n  t h a t  

t h e  government  i s  g o i n g  t o  b e  i n c r e a s i n g l y  s t r e s s i n g  

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

Esk imos ,  a n d  M e t i s .  As a n  e x a m p l e ,  A n v i l  h a s  u n d e r t a k e n  

t o  f i l l  up  t o  25% o f  i t s  l a b o u r  f o r c e  f rom t h i s  g r o u p  b y  

i t s  f i f t h  y e a r  o f  o p e r a t i o n  ( 1 9 7 4 ) .  T h i s  f a c t o r  s h o u l d  

b e  emphas i zed  a t  C a s i n o  i n  f u t u r e  and  c o n t r a c t o r s ,  i n  

p a r t i c u l a r ,  s h o u l d  b e  f o r c e d  t o  r e a c h  some modes t  l e v e l  - 
s a y  1 0 % .  

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

ARCHER, CATHRO & ASSOCIATES LTD. 

May 3 1 ,  1970  
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INTRODL CTION 

The Casino d e p o s i t  i s  t h e  f i r s t  major copper-molybdenum 
d i s c o v e r y  i n  Yukon T e r r i t o r y .  I t  was d i scovered  i n  1969 and 
h a s  been under development by Brameda Resources  L t d .  f o r  t h e  
p a s t  two y e a r s .  Of s p e c i a l  i n t e r e s t  i s  i t s  c l o s e  resemblance 
t o  Arizona porphyry copper d e p o s i t s  i n  a n  a r e a  of p a r t i a l  
pe rmaf ros t  and u n g l a c i a t e d  t e r r a i n  which was no t  covered by 
c o n t i n e n t a l  P l e i s t o c e n e  g l a c i a t i o n .  

HISTORY 

I n t e r e s t  i n  t h e  a r e a  from 1901 t o  1933 was c e n t e r e d  on t h e  
g o l d - t u n g s t e n  p l a c e r  occur rence  on Canadian Creek.  From 1933 t o  
1967 a c t i v i t y  cont inued on t h e  g o l d - t u n g s t e n  p l a c e r  showings b u t  
i n c r e a s i n g  i n t e r e s t  was shown i n  the  l e a d - z i n c - s i l v e r  v e i n s ,  
e s p e c i a l l y  i n  Bomber A d i t  a r e a  ( s e e  General  Geology map). 

Geochemical s o i l  su rveys  over  P a t t o n  H i l l  a r e a  were conducted 
and led  d i r e c t l y  t o  t h e  1969 d i s c o v e r y .  A more complete accoun t  
of e a r l y  h i s t o r y  i s  con ta ined  i n  Archer  and Main (1970) .  

LOCATION 

The Casino p r o p e r t y  i s  s i t u a t e d  187 a i r  m i l e s  nor thwes t  of 
Whitehorse ,  Yukon T e r r i t o r y ,  a t  62043 ' N  and 138'49 ' W  ( s e e  L o c a t i o n  
Map). I t  l i e s  a t  a  h e i g h t  of land between Canadian c r e e k ,  ( a  
t r i b u t a r y  of B r i t a n n i a  Creek, which f lows  n o r t h  to Yukon R i v e r ) ,  and 
Cas ino  Creek, (which f lows  s o u t h  and west  i n t o  Donjek R i v e r  and White 
R i v e r ,  and e v e n t u a l l y  i n t o  Yukon R i v e r ) .  The p r o p e r t y  i s  w i t h i n  
c l a i m  s h e e t s  115-5-10 and 115-5-15 (N T. S. ), w h i l e ,  p h y s i o g r a p h i c a l l y ,  
i t  l i e s  w i t h i n  Dawson Range, a  subdued mountainous p o r t i o n  of Yukon 
P l a t e a u .  The Alaska Highway p a s s e s  w i t h i n  75 a i r  m i l e s  on t h e  south-  
wes t ,  whi le  Whitehorse-Keno road (Highway 2 )  p a s s e s  w i t h i n  65 a i r  
m i l e s  on the  e a s t .  The Yukon River ,  which was the  main t r a n s p o r t a t i o n  
r o u t e  i n  the T e r r i t o r y  p r i o r  t o  World War Two, p a s s e s  w i t h i n  1 2  road 
m i l e s  on t h e  n o r t h .  Barge t r a n s p o r t a t i o n  f o r  heavy equipment i s  
a v a i l a b l e  from Dawson. 

I n  t h e  w i n t e r  of 1969 - 1970 a  140 m i l e  w i n t e r  road was 
c o n s t r u c t e d  t o  t h e  p r o p e r t y  from Burwash Landing on t h e  Alaska Highway. 
During the  summer, a c c e s s  i s  maFnly t o  t h e  a i r s t r i p  which i s  s u i t a b l e  
f o r  wheeled a i r c r a f t  up t o  a  DC-3 i n  s i z e .  



FIELD MAPPING TECHNIQUES 

True o u t c r o p  i s  r a r e  i n  Cas ino  a r e a  and i s  main ly  conf ined  t o  
r i d g e s .  Mapping a t  a  s c a l e  of one i n c h  e q u a l s  1 , 0 0 0  f e e t  w a s  ma in ly  
of f e l senmeer  a l o n g  r i d g e s .  The d e p o s i t  a r e a  where d e t a i l e d  
i n f o r m a t i o n  was d e s i r e d  had l e s s  t h a n  one p e r c e n t  o u t c r o p .  Ground 
cover  c o n s i s t s  of a  moss l a y e r  up t o  one f o o t  t h i c k  below which i s  
g e n e r a l l y  p e r m a f r o s t .  The p e r m a f r o s t  r e s u l t e d  i n  a  tendency f o r  
b l o c k s  of r i d g e  r o c k s  t o  s l i d e  d o w n h i l l  on top of p e r m a f r o s t  i c e  
f o r  s e v e r a l  thousand f e e t ,  t h u s  accumula t ing  on the  s u r f a c e  and 
o b s c u r i n g  u n d e r l y i n g  l o c a l  r o c k s .  Desp i t e  t h e  degree  of l a t e r a l  
t r a n s p o r t  t h e  d e p t h  of overburden i s  o f t e n  l e s s  than  f i v e  f e e t .  To 
h e l p  overcome t h e s e  problems t h e  f o l l o w i n g  t e c h n i q u e s  were employed 
f o r  one i n c h  t o  100 f o o t  mapping: 

1. A con t inuous  fu r row was r i p p e d  by D-8 b u l l d o z e r  t o  d e p t h s  of up t o  
2  f e e t  a l o n g  l i n e s  spaced 400 f e e t  a p a r t ;  i n  a r e a s  of s t e e p  
topography sha l low t r e n c h e s  were c u t .  I n  t h i s  manner 240,000 
l i n e  f e e t  or  45 l i n e  m i l e s  were p r e p a r e d .  Where road c u t s  e x i s t e d  
t h e s e  were used i n  l i e u  of r i p p e r  fu r rows .  

2. Approximately f i v e  specimens were c o l l e c t e d  e a c h  100  f e e t  by a  
g e o l o g i s t .  An a t t e m p t  was made i n  t h e  f i e l d  t o  d i f f e r e n t i a t e  
between t r a n s p o r t e d  and r e s i d u a l  f l o a t ;  smal l ,  a n g u l a r  f r agments ,  
f o r  example, were though t  t o  r e p r e s e n t  more a c c u r a t e l y  t h e  bedrock 
t h a n  rounded,  l a r g e  b o u l d e r s  ( e s p e c i a l l y  i f  t h e s e  b o u l d e r s  were 
r e p r e s e n t a t i v e  of ups lope  r i d g e  r o c k s ) .  

3 .  Samples were examined under  a  b i n o c u l a r  microscope and t h e  
f o l l o w i n g  f e a t u r e s  were r o u t i n e l y  observed : 

( a )  rock type  of p r o b a b l e  u n d e r l y i n g  rock .  

(b)  s i l i c i f i c a t i o n  i n t e n s i t y ,  a l t e r a t i o n  f a c i e s  and i n t e n s i t y  
of u n d e r l y i n g  r o c k .  

( c )  l i m o n i t e  d a t a  where t h e  i n t e n s i t y ,  and j a r o s i t e  (ye l low) ,  
g o e t h i t e  (brown), h e m a t i t e  ( r e d )  p e r c e n t a g e s  were e s t i m a t e d  
by t h e  c o l o u r  of t h e  l i m o n i t e  s t r e a k .  

( d )  a s s o c i a t e d  m i n e r a l s ,  e s p e c i a l l y  h e m a t i t e ,  m a g n e t i t e ,  
tourmal ine ,  p y r i t e ,  c h a l c o p y r i t e ,  c h a l c o c i t e  and molybdeni te .  

( e )  s t r u c t u r a l  r e l a t i o n s h i p s  such a s  c l o s e l y  spaced p a r a l l e l  
f r a c t u r e s ,  and c ross -  c u t t i n g  q u a r t z  v e i n s  w i t h  q u a r t z -  
s e r i c i t e  e n v e l o p e s .  

( f  ) t r a n s p o r t e d  f l o a t .  

4 .  A rock  c h i p  specimen w a s  t aken  from the  c o l l e c t i o n  of specimens f o r  
geochemical  a n a l y s i s  o f :  Cu, Pb, Zn, Mo and W.  



G e o l o g i c a l  d a t a  w a s  d i s p l a y e d  w i t h  t h e  a i d  of f  our -quadran t s  
of a  one i n c h  d i a m e t e r  c i r c l e . .  Co lour ing  of t h e s e  q u a d r a n t s  
f a c i l i t a t e d  v i s u a l  g roup ing  of f l o a t  t y p e s .  Reduct ion of t h i s  d a t a  
t o  1 i n c h  t o  400 f o o t  base  produced t h e  maps of D e t a i l  1 and 2 .  

ROCK DESCRIPTIONS 

C.BRRX = Cobble o r  b o u l d e r  b r e c c i a .  Fragments v a r y  from cobb le  
t o  bou lde r  s i z e s  and a r e  g e n e r a l l y  w e l l  rounded and n o t  
welded t o  t h e  m a t r i x  which i s  a p p a r e n t l y  c l a s t i c  i n  
c h a r a c t e r .  Fragments i n c l u d e  most rock  t y p e s ,  n o t e a b l y :  
m i c r o b r e c c i a ,  q u a r t z ,  q u a r t z - t o u r m a l i n e ,  p y r i t e - q u a r t z ,  
d a c i t e ,  a p l i t e ,  g r a n i t e ,  and Yukon group.  

M.BRAX = Microbrecc ia .  A f i n e  g r a i n e d  rock  c o n t a i n i n g  minor pebb le  
s i z e d  f ragments ,  a c l a s t i c  m a t r i x  and up t o  60% q u a r t z  
a s  e u h e d r a l  and f r a c t u r e d  f ragments .  A h i g h  p e r c e n t a g e  
of f r a c t u r e d  q u a r t z  g r a i n s  t o  g r a i n s  w i t h  c r y s t a l  forms 
d i s t i n g u i s h e s  t h i s  r o c k  from r h y o l i t e .  

BRXX = 

RYLT = 

DCIT = 

APLT = 

B r e c c i a ,  u n d i f f e r e n t i a t e d .  G e n e r a l l y  of t h e  above two 
t y p e s ,  o r  m i x t u r e s  of t h e  same. However, l o c a l l y  t h e r e  
o c c u r s  a  b r e c c i a  composed of a n g u l a r  cobb le - s i zed  f ragments  
t h a t  have only been s l i g h t l y  moved and cemented w i t h  a  
q u a r t z -  tourmal ine  m a t r i x .  

R h y o l i t e .  Genera l ly  a  l i g h t  co loured  p o r p h y r i t i c  rock  
w i t h  pronounced doubly- t r u n c a t e d  s tubby q u a r t z  g r a i n s .  
T h i s  u n i t  a l s o  i n c l u d e s  s e v e r a l  a p h a n i t i c  t y p e s  of 
v a r y i n g  c o l o u r  . 
P o r p h y r i t i c  d a c i t e .  A p o r p h y r i t i c  rock  w i t h  prominant  
p l a g i o c l a s e ,  b i o t i t e  a n d / o r  hornblende phenocryshs  and 
o c c a s i o n a l  q u a r t z  p h e n o c r y s t s .  I n  t h e  d e p o s i t  a r e a ,  
b i o t i t e  b u t  no hornblende o c c u r s  a s  phenocry s t s .  D i s t a n t  
from t h e  d e p o s i t  hornblende i s  dominant.  K / A ~  d a t i n g  of 
t h i s  rock  a t  U n i v e r s i t y  of B r i t i s h  Columbia h a s  y i e l d e d  
a n  age  of 69 f 3 my. A medium g r a i n e d  rock  w i t h  a n  age  of 
71 3 my. may be a  v a r i e t y  of t h i s  u n i t ,  b u t  i s  on ly  
observed i n  d r i l l  h o l e s .  

A p l i t e  and f i n e - g r a i n e d  g r a n o d i o r i t e .  T h i s  u n i t  i s  
g e n e r a l l y  l e u c o c r a t i c  and i n c l u d e s  a  v a r i e t y  of g r a i n  
s i z e s  up t o  medium g r a i n e d  a l a s k i t e  . 





GRNT = 

QZDR = 

Medium g r a i n e d  b i o t i t e  g r a n i t e .  T h i s  u n i t  i s  g e n e r a l l y  
p o r p h y r i t i c ,  d i s t a n t  from t h e  d e p o s i t  i t  i s  d i s t i n c t  
by hav ing  only  minor hornblende and l a r g e  prominent 
q u a r t z  g r a i n s  occupying up t o  30% of the  rock .  I n  t h e  
d e p o s i t  a r e a  where f e l d s p a r s  have been t o t a l l y  a l t e r e d  
i t  i s  d i s t i n g u i s h e d  by i t s  l a r g e  q u a r t z  g r a i n s .  

Quar tz  d i o r i t e .  S e v e r a l  d i s t i n c t  r o c k s  a r e  involved 
i n c l u d i n g  a  l e u c o c r a t i c ,  medium g r a i n e d ,  i n e q u i g r a n u l a r ,  
hornblende b i o t i t e  q u a r t z  d i o r i t e  t h a t  i s  l o c a l l y  sphene 
r i c h ,  and a  p o r p h y r i t i c ,  m e s o c r a t i c ,  medium g r a i n e d ,  
b i o t i t e - h o r n b l e n d e  q u a r t z  d i o r  i t e  . 

K . GRDR = K l o t a s s i n  g r a n o d i o r i t e .  A medium g r a i n e d  b i o t i t e  hornblende 
g r a n o d i o r i t e .  Hornblende i s  subhedra l  and pronounced. 
K / A r  d a t i n g  by t h e  Geolog ica l  Survey of Canada of a  sample 
from n e a r  t h e  Bomber A d i t  y i e l d e d  a g e s  of 95 and 99 my on 
b i o t i t e  and hornblende r e s p e c t i v e l y  (F ind lay ,  1969) .  

Yukon group g n e i s s ,  s c h i s t  and q u a r t z i t e .  The age of 
t h i s  u n i t  i s  unknown b u t  i s  o l d e r  t h a n  t h e  K l o t a s s i n  
g r a n o d i o r i  t e  . 

GEOLOGICAL INTERPRETATION 

The geology i s  d e s c r i b e d  i n  maps of General  Geology and D e t a i l  1. 
Rock d e s c r i p t i o n s  i n  Table  1 a r e  mainly  f i e l d  d e s c r i p t i o n s ;  they a r e  
d e s c r i b e d  i n  p robab le  o r d e r  of i n c r e a s i n g  age .  A sequence of e v e n t s  
t h a t  seems p l a u s i b l e  i s  a s  f o l l o w s :  

1. The Yukon group - s c h i s t s ,  g n e i s s e s  and q u a r t z i t e s  were 
i n t r u d e d  by K l o t a s s i n  g r a n o d i o r i t e  t h a t  may be p a r t  of t h e  Cretaceous  
Coast  I n t r u s i o n  sequence ( F i n d l a y ,  1 9 6 9 ) .  

2 .  The a r e a  was t h e n  i n t r u d e d  by a younger q u a r t z  d i o r i t e  t o  
g r a n i t e  complex. 

3 .  A p l i t e s  i n t r u d e d  t h e  above.  

4. Feeders ,  p o s s i b l y  r e l a t e d  t o  Carmacks Group v o l c a n i c s  
(Bostock,  1936) ,  of d a c i t e  and r h y o l i t e  occur  concen t ra ted  i n  the  
v i c i n i t y  of t h e  d e p o s i t .  

5 .  R h y o l i t e s  were s t r o n g l y  mobi l i zed  t o  form p i p e - l i k e  micro- 
b r e c c i a  bod ies  c h a r a c t e r i z e d  by a  high percen tage  of f r a c t u r e d  q u a r t z  
g r a i n s .  





6 .  A second s t a g e  of b r e c c i a t i o n  r e s u l t s  i n  cobble  o r  bou lde r  
b r e c c i a  where m i c r o b r e c c i a  f r agments  a r e  commonly imbedded i n  micro- 
b r e c c i a  m a t r i x .  T h i s  b r e c c i a  was a p p a r e n t l y  h i g h l y  mobi le  because  
t h i s  type  of b r e c c i a  l o c a l l y  c o n t a i n s  abundant  f o r e i g n  f ragments  
i n c l u d i n g  ones from Yukon Group. 

Abundant, s t r o n g  a l t e r a t i o n  and l a c k  of observed c o n t a c t s ,  make 
t h e  above age r e l a t i o n s h i p s  somewhat s p e c u l a t i v e .  Potass ium-argon 
age  d e t e r m i n a t i o n s  c u r r e n t l y  be ing  under taken  a t  t h e  U n i v e r s i t y  of 
B r i t i s h  Columbia w i l l  h o p e f u l l y  a i d  i n  more r e f i n e d  f u t u r e  
i n t e r p r e t a t i o n s .  

TABLE 2 

ALTERATION FACIES DESCRIPTIONS 

POTASSIC ( 7 )  = potass ium f e l d s p a r ,  b i o t i t e ,  h e m a t i t e  and /o r  
magne t i t e ,  a n k e r i t e ,  tourmal ine ,  some gypsum. 

ADVANCED 
ARGILLIC ( 6 )  = c l a y ,  m u s c o v i t e - s e r i c i t e  ( f r e q u e n t l y  d i s t i n c t l y  

c o a r s e  g r a i n e d ) ,  abundant  tourmal ine  and q u a r t z ,  
f r e q u e n t  q u a r t z  v e i n s  w i t h  q u a r t z -  s e r  i c i t e  
enve 1 ope s  . 

PHYLLIC (5)  = s t r o n g  s e r i c i t e  development,  minor c l a y ,  moderate  
q u a r t z .  

ARGILLIC ( 3 )  = s t r o n g  c l a y ,  minor s e r i c i t e ,  b i o t i t e ,  minor 
c a l c i t e  and c h l o r i t e  a s s o c i a t e d  w i t h  m o n t m o r i l l o n i t e .  

PROPYLITIC ( 1 )  = abundant c h l o r i t e  and c a l c i t e ,  minor e p i d o t e ,  some 

gYPsum. 

(See Meyer and Hemley, 1967) .  
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TABLE 3 

MINERALIZATION 

MODE OR THICKNESS 
IN FT. MINERALS IN ,APPROX. 

'ONE MINIMUM MAXIMUM ORDER OF ABUNDANCE OCCURRENCE 

SURFACE PLACER magnetite Canadian Creek 
f erberite Patton Gulch 
gold - fine wire and nuggets 
scheelite 
cassiterite 
molybdenite 
sphene 

LODE galena (argentif erous) 
anglesite 
pyrite 
chalcopyrite 

Barite gangene 

CAP 

OXIDE 

0 500 jarosi te (predominant) Thickness related 
hematite (mainly after ) to topography. 

magnetite) )minor 
goe thi te 1 
ferrimolybdenite 
molybdeni te (encapsulated 

in quartz) 
magnetite and hematite 

0 100 tenorite and neotocite 
malachite 
azurite 
chalcanthi te 
brochantite 
chalcocite 
molybdenite 
pyrite 
native copper 
magnetite and hematite 

SUPERGENE 50 45 0 pyrite 
chalcoci te 
covellite 
digenite (microscopically) 
molybdeni te 
ferberi te 
magnetite and hematite 

HYPOGENE. pyrite 
chalcopyrite 
molybdenite 
sphalerite 
galena 
magne ti te and hematite 
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o ROTARY DRILLING 1970  
PHYLLIC / LIMIT OF ALTERATION 

GRID B ELEVATIONS IN F E E T  
ARGlLLlC 

A - 0  - C -  D CROSS SECTION 
NOTE Teeth face occurrence 

zs=  COPPER - MOLYBDENUM ZONE 

S E C T I O N  A - 6 - C - D  

sr,,.",,,a. - 

. DIAMOND DRILLING TO 1967. 

DIAMOND DRILLING 1969 1 9 7 0 .  

A L T E R A T I O N  T Y P E S  

WTASSIC / LIMIT OF HEMATITE and/or MAGNETITE 

m AwANcED / LIMIT OF TOURMALINE 



ALTERATION AND MINERALIZATION 

A l t e r a t i o n  and m i n e r a l i z a t i o n  h a s  bken summarized i n  Tab les  ;! and 
3 .  Genera l i zed  s u r f a c e  a l t e r a t i o n  f a c i e s  and l i m i t s  of t h e  m i n e r a l s  
tourmal ine  ar,d hemat i t e -magne t i t e  a r e  shown on D e t a i l  2 .  An a r c u a t e  
copper-molybdenum zone of b e t t e r  than  average  g rade  i s  shown on D e t a i l s  
1 and 2 .  Not a l l  b e t t e r  g rade  copper-molybdenum zones a r e  shown. 

Apar t  from a  smal l  amount of p o l i s h e d  s e c t i o n  work (Tredger ,  1970) 
a l l  work h a s  been based on f i e l d  d e t e r m i n a t i o n s  a i d e d  by a  b i n o c u l a r  
microscope.  Wich a l l  the  l i m i t a t i o n s  i n h e r e n t  i n  t h e  f a c t  t h a t  t h e r e  i s  
a  s e v e r e  supergene i m p r i n t  on t h e  s u r f a c e  r o c k s  and t h a t  i n t e r p r e t a t i o n s  
a r e  f i e l d  ones ,  D e t a i l s  1 and 2 s u g g e s t  some c r i t e r i a  t h a t  may be 
impor tan t  t o  t h e  l o c a l i z a t i o n  of copper and molybdenum a t  Casino.  The 
m i n e r a l i z a t i o n  i s :  

1. mainly  w i t h i n  b r e c c i a .  

2 .  o u t s i d e  t h e  hemat i t e -magne t i t e  a r e a  d e f i n e d  by t h e  
hematite-magne t i  t e  l i n e  

3 .  r e l a t e d  t o  t h e  o u t e r  margin  of t h e  p o t a s s i c  a l t e r a t i o n  
zone . 

4.  i n s i d e  t h e  t o u r m a l i n e  a r e a .  

whether o r  n o t  t h e s e  pa ramete r s  a r e  a p p l i c a b l e  t o  o t h e r  p a r t s  of t h e  
p r o p e r t y  i s  unknown a t  t h e  p r e s e n t  t ime.  The b r e c c i a s ,  however, seem t o  
be  t h e  most dominant s i n g l e  f a c t o r  c o n t r o l l i n g  a l t e r a t i o n  and 
m i n e r a l i z a t i o n .  

Copper m i n e r a l i z a t i o n  w i t h i n  t h e  p o t a s s i c  and p h y l l i c  a l t e r a t i o n  
zones  i n  t h e  c e n t r a l  a r e a  of t h e  d e p o s i t  o c c u r s  a s  v e r y  f i n e  d i s s e m i n a t i o n s  
and r a r e l y  a s  f r a c t u r e  f i l l i n g s ;  t h e  p y r i t e  t o  c h a l c o p y r i t e  r a t i o  i s  abou t  
2 t o  1. Wi th in  t h e  p r o p y l i t i c  a l t e r a t i o n  zones,  p e r i p h e r a l  t o  t h e  d e p o s i t ,  
m i n e r a l i z a t i o n  i s  more commonly a s  f r a c t u r e  f i l l i n g s ;  t h e  p y r i t e  t o  
c h a l c o p y r i t e  r a t i o s  i n c r e a s e  t o  abou t  3 t o  1. 

S i g n i f i c a n t  c h a l c o p y r i t e  w i t h  on ly  t r a c e  p y r i t e ,  however, l o c a l l y  
o c c u r s  i n  t h e  p e r i p h e r a l  p r o p y l i t i c  a l t e r a t i o n  zone. The c h a l c o p y r i t e  
o c c u r s  a l o n g  f r a c t u r e s  a s  v e i n l e t s  accompanied by p o t a s s i c  a l t e r a t i o n  
which i s  minor,  however, on a  volume b a s i s .  

Molybdenite m i n e r a l i z a t i o n  o c c u r s  a s  d i s s e m i n a t i o n s  i n  s t r o n g  p e r v a s i v e  
s i l i c i f i c a t i o n ,  i n  q u a r t z  v e i n l e t s ,  and a s  d i s s e m i n a t i o n s  and f i n e  q u a r t z -  
f r e e  v e i n l e  ts .  D r i  11 h o l e s  may show i n c r e a s i n g  molybdeni t e  and d e c r e a s i n g  
copper  v a l u e s  w i t h  d e p t h  i n d i c a t i n g  t h a t  copper-molybdenum zoning could be 
p r e s e n t . .  
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ROTARY DRILLING 

INTROIXT CTION 

During the  p a s t  few years ,  r o t a r y  d r i l l i n g  h a s  been used ex t ens ive ly  
i n  porphyry exp lo ra t i on  programs i n  t he  United S t a t e s ,  of t e n  a s  a 
supplement t o  diamond d r i l l i n g .  It has  been used t o  a much l e s s e r  e x t e n t  
i n  Canada, mainly t o  pene t r a t e  t h i c k  g l a c i a l  overburden. The r e l a t i v e l y  
unweathered na ture  of Canadian porphyries ,  remoteness and absence of 
s u i t a b l e  sampling equipment t o  handle l a r g e  q u a n t i t i e s  of water  have 
hindered i t s  use i n  Canada. 

A t  the  Casino depos i t  s eve ra l  d r i l l i n g  problems were encountered 
which a r e  somewhat unique i n  the Canadian Cord i l l e r a .  The water t a b l e  
i s  up t o  700 f e e t  below su r f ace  and the  leached capping and supergene 
zone a r e ,  i n  many p laces ,  q u i t e  f r i a b l e  and s o f t ,  which r e s u l t e d  i n  
s e r i o u s  caving condi t ions .  I n  add i t i on ,  i t s  l o c a t i o n  a t  a he igh t  of land 
i n  an  a r e a  which r e c e i v e s  only 15 inches of p r e c i p i t a t i o n  c rea ted  s e r i o u s  
water  supply problems. 

I n  the  i n i t i a l  37,000 f e e t  of diamond d r i l l i n g ,  core  r ecove r i e s  
averaged 

leached zone 79.2% 

supergene zone 79.3% 

primary zone 92.7% 

The poorest  recovery was o f t en  obtained from the  h ighes t  grade i n t e r v a l s .  
Diamond d r i l l i n g  c o s t s  f o r  PQ and BQ s i z e  core  were approximately: 

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

summer 14.00 4.00 18.00 

win te r  24.00 6.00 30.00 

It was a n t i c i p a t e d  t h a t  t he  l a r g e r  ho l e  s i z e  of t h e  r o t a r y  method, 
and a i r  c i r c u l a t i o n  i n s t ead  of water  would produce a supe r io r  sample a t  
a lower c o s t  per  f o o t .  This  r e p o r t  o u t l i n e s  b r i e f l y  t he  equipment used, 
opera t ing  problems and sampling procedures.  

DRILLING PROCESS 

Big Ind ian!  s "Sure Core" technique, a l s o  known a s  cen t re  ho le  
r e t u r n  d r i l l i n g  process ,  i s  based. on the  use of a double wa l l  d r i l l  stem 
pipe,  r o t a r y  b i t  and a dua l  swivel head which provides  a c losed system 
and f u l l  recovery of t he  c u t t i n g s .  F lu id  o r  a i r  i s  i n j e c t e d  between the  
i nne r  and ou te r  w a l l  of t h e  p ipe  and the  c u t t i n g s  (rock fragments) a r e  
recovered through the inner  tube. This  prevents  e ros ion  of the  ho le  
wa l l s .  Cut t ings  r e t u r n  a t  about  600 £.p.m. when water  i s  used a s  the 
d r i l l i n g  medium and about 5,000 f.p,m. wi th  a i r .  Only sir i n j e c t i o n  was 
used a t  Casino. 



Coring type b i t s  a r e  a v a i l a b l e  w i th  a  s p e c i a l  core  breaker  t h a t  
a l lows  core t o  be broken i n t o  5  inch  s e c t i o n s  and pumped t o  su r f ace .  
They were no t  used a t  Casino. 

EQUIPMENT 

The canp le t e  r i g  c o n s i s t s  o f :  

( a )  a  convent ional  2,000 f t .  j ackni fe  mast d r i l l  mounted on 
a  5  ton gaso l ine  operated t ruck  wi th  the a d d i t i o n  of a  
dua l  swivel  k e l l y  and d r i l l  pipe system. The d r i l l  i s  
powered by the t ruck  motor. I f  d i f f i c u l t  t e r r a i n  i s  
p r e sen t ,  t r a c k  mounted d r i l l s  capable of d r i l l i n g  t o  600 f t .  
a r e  a v a i  l a b l e  . 

(b )  a  315 cfm, 120 p s i  compressor, a l s o  mounted on the  t r a c k .  

( c )  a  s epa ra t e  p ipe  rack  on s k i d s  wi th  a  capac i ty  of 1 ,000 f  t .  
of d r i l l  p ipe .  

(d )  a  skid mounted "dog house" wi th  a  385 cfm, 250 p s i  compressor, 
genera tor ,  t o o l s ,  b i t s ,  spare  p a r t s  and geolograph ( a  device 
f o r  graphing time and foo t age ) .  

( e )  a  3  ton winch t ruck  f o r  t r a n s p o r t i n g  the "dog house" and 
rods.  

( f )  a  3 ton pickup t ruck  f o r  personnel .  

(g )  a  cyclone f o r  s epa ra t i ng  dry  c u t t i n g  from the r e t u r n  a i r .  

DRILLING PROCEDURE 

D r i l l  moves depend upon d i s t a n c e  and topography and va r i ed  a t  
Casino from one t o  e i g h t  hours  f o r  d i s t a n c e s  up t o  5,000 f t .  

The minimum s i z e  of a  l e v e l  d r i l l  s i t e  i s  30 x 60 f t .  Once on the 
s i t e ,  t h e  r i g  i s  l e v e l l e d  wi th  hyd rau l i c  jacks loca ted  a t  the r e a r  of 
t h e  r i g .  The mast i s  a l s o  r a i s e d  and held i n  a  v e r t i c a l  p o s i t i o n  by 
hydrau l i c  jacks .  

A 63/4 inch d iameter  b i t  i s  used f o r  t he  length  of the 2 3 f t .  k e l l y .  
Then an 8  inch b i t  i s  used t o  ream out  t h e  k e l l y  ho l e  f o r  t h e  7 inch 
cas ing .  I n  the e a r l y  ho l e s  a t  Casino which were co l l a r ed  i n  bedrock, 
only 4 f e e t  of cas ing  was i n s t a l l e d ,  but  broken ground a t  the  top of the 
ho l e  tended t o  f a l l  i n t o  t h e  hole  behind the b i t .  Two ho le s  near 
Canadian Creek were l o s t  i n  running g rave l  overburden but  could have 
been saved i f  cas ing  of vary ing  d iameters  had been a v a i l a b l e .  

D r i l l i n g  ahead of t he  cas ing  i s  c a r r i e d  out wi th  a  4 7 ~ 8  inch diameter 
b i t  a t t ached  t o  t he  4% inch  diameter  d r i l l  p ipe o r  d r i l l  c o l l a r s .  



I n i t i a l l y  the rod r o t a t i o n  speed was 35 r . p . m .  b u t  i t  was 
found t h a t  b e t t e r  f r a g m e n t a t i o n  of t h e  bedrock and smoother w a l l s  
t o  t h e  h o l e  could be ob ta ined '  i f  t h i s  was i n c r e a s e d  t o  50 r .p.m.: 

The i n i t i a l  d r i l l i n g  r a t e  i s  slow due t o  l a c k  of weight  on 
t h e  r o t a r y  b i t  s o  d r i l l  c o l l a r s  (weighted p i p e )  a r e  added.  They 
weigh 3 0  pounds pe r  f o o t  and a r e  used t o  a d e p t h  of 300 f e e t .  D r i l l  
p i p e  weighs 1 7  pounds p e r  f o o t ,  comes i n  approximate  1 5  f o o t  l b n g t h s  
and i s  worth  abou t  $450.00 p e r  l e n g t h .  It  i s  s t acked  i n  t h e  mast  
i n  3 0  f t .  l e n g t h s .  The smal l  t r u c k  mounted compressor i s  used t o  
600 f t .  when c u t t i n g s  a r e  dry  o r  u n t i l  t h e  w a t e r  t a b l e  i s  i n t e r s e c t e d .  
Opera t ing  a i r  p r e s s u r e  i s  about  90 p s i .  

The d r i l l i n g  r a t e  v a r i e s  from 2 f t .  p e r  minute  i n  s o f t  ground 
t o  8 minu tes  p e r  f t .  i n  t h e  h a r d e s t  ground. I n  t h e  leached cap where 
supergene a l t e r a t i o n  h a s  s o f t e n e d  and leached t h e  f r a c t u r e s ,  t h e  
r o t a r y  b i t  r e a d i l y  b r e a k s  t h e  rock i n t o  l a r g e  c u t t i n g s .  I n  h a r d e r  
rock g e n e r a l l y  i n  the  supergene and hypogene zones,  the  p e n e t r a t i o n  
r a t e  i s  lower a s  t h e  b i t  h a s  t o  g r i n d  t h e  rock  and g e n e r a l l y  s m a l l e r  
f r agments  a r e  o b t a i n e d .  

When the  rock  becomes m o i s t ,  j u s t  above the  w a t e r  t a b l e ,  up t o  
1 0  g a l l o n s  p e r  minute  of wa te r  i s  added t o  t h e  i n j e c t e d  a i r  i n  o r d e r  
t o  s t o p  t h e  c u t t i n g s  from p lugg ing  up t h e  b i t .  

The maximum d e p t h  of t h e  h o l e  depends  upon t h e  competency of 
t h e  w a l l r o c k  and h a r d n e s s  of t h e  r o c k .  The d e e p e s t  h o l e  a t  Casino 
was 1 ,004  f  t .  and average  h o l e  d e p t h  was a b o u t  450 f  t .  

The s t a n d a r d  o i l  f i e l d  t r i c o n e  b i t ,  wor th  a b o u t  $65.00, averaged 
abou t  1 0  - 12  h o u r s  of d r i l l i n g .  One b u t t o n  b i t  wor th  a b o u t  $750.00 
was used f o r  e x p e r i m e n t a l  purposes  and was found t o  have t h e  same l i f e  
a s  a  t r i c o n e  b i t .  A wide v a r i e t y  of t r i c o n e  b i t s  a r e  a v a i l a b l e  w i t h  
v a r y i n g  combinat ions  of b u t t o n - t o o t h  t r i c o n e s  f o r  d i f f e r e n t  ground 
c o n d i t i o n s .  Three h o l e s  were l o s t  when f a u l t y  cones  f e l l  o f f  t h e  b i t .  
L o s t  cones may be removed by a  magnet o r  a new b i t  can be  added t o  
t h e  d r i l l  p i p e  and the  cone pushed i n t o  t h e  w a l l  of the h o l e .  

I n  some i n s t a n c e s  cav ing  c o n d i t i o n s  were encoun te red .  I f  t h i s  
c o n d i t i o n  was recogn ized  by t h e  d r i l l e r  t h e  b i t  and p i p e  a r e  p u l l e d  
o f f  the  bo t tom and t h e  h o l e  i s  reamed o u t .  I f  cav ing  c o n d i t i o n s  a r e  
n o t  q u i c k l y  recogn ized ,  t h e  l o o s e  m a t e r i a l  from tlte w a l l s  of the  h o l e  
jambs behind the  b i t .  Only r a r e l y  can a l l  t h e  equipment be r e c o v e r e d .  
Two h o l e s  o u t  of 35 were l o s t  due t o  cav ing .  

Small  amounts of l ime i n  s o l u t i o n  can be added t o  i n j e c t e d  a i r  
i n  o r d e r  t o  s t o p  c o r r o s i o n  by a c i d  w a t e r  on t h e  i n s i d e  of t h e  i n n e r  
doub le  w a l l  p i p e .  

During t h e  w i n t e r  when low t e m p e r a t u r e s  a r e  encoun te red  methyl  
a l c o h o l  i s  added t o  t h e  i n j e c t e d  a i r  i n  o r d e r  t o  overcome f r e e z i n g  



c o n d i t i o n  i n  t h e  a i r  l i n e  between t h e  compressor and t h e  top  of t h e  
h o l e .  

PERSONNEL 

The d r i l l i n g  crew c o n s i s t s  of a too l -push  (foreman) and a  
d r i l l e r  and two h e l p e r s  on each  e i g h t  hour s h i f t ,  a t o t a l  of 1 0  men. 
C r e w s  work a  con t inuous  20 d a y s  and t h e n  have 10 days  o f f ,  a s t a n d a r d  
r o t a t i o n  p rocedure  i n  o i l  f i e l d  d r i l l i n g .  During t h e  p e r i o d  June - 
August , l970,  t h e  r o t a t i o n  p e r i o d  a t  Casino was extended t o  s i x  
weeks. 

I n i t i a l l y ,  t h e  d r i l l e r s  had some t r o u b l e  d r i l l i n g  i n  broken 
ground as most of t h e i r  e x p e r i e n c e  had been i n  s o f t  competent 
sedimentary  rocks .  A f t e r  approximately  a month 's  e x p e r i e n c e  t h i s  
problem was overcome. 

SAMPLING PROCEDURE 

Numerous i n q u i r i e s  were made r e g a r d i n g  sampling p rocedures  f o r  
wet c u t t i n g s ,  b u t  l i t t l e  i n f o r m a t i o n  was a v a i l a b l e  and i t  was r e a l i z e d  
t h a t  s p e c i a l  sampling t e c h n i q u e s  would have t o  be developed.  

( a )  DRY CUTTINGS - 
Dry c u t t i n g s  were c o l l e c t e d  a t  the  bottom of t h e  cyclone i n  l a r g e  

canvas  bags w i t h  t h e  h o l e  number and f o o t a g e s  marked on t h e  o u t s i d e .  
I n i t i a l l y  t h e  samples were c o l l e c t e d  a t  f i v e  f o o t  i n t e r v a l s  and t a k e n  
back t o  camp f o r  s p l i t t i n g .  L a t e r ,  a  J o n e s  S p l i t t e r  was s e t  up a t  
t h e  d r i l l  s i t e  and t h e  sample f o r  a  1 5  f t .  i n t e r v a l  was s p l i t  w i t h  t h e  
1 / 8  sample used f o r  a s s a y  and g e o l o g i c a l  purposes  and t h e  7/8  s p l i t  
d i s c a r d e d .  T h i s  sample could be used f o r  m e t a l l u r g i c a l  purposes .  A 
l i m i t e d  number of s p e c i f i c  g r a v i t y  d e t e r m i n a t i o n s  were c a r r i e d  o u t  on 
diamond d r i l l  co re  i n  o r d e r  t o  de te rmine  the  t h e o r e t i c a l  sample weight .  
The average  S. G. was 2.63 i n d i c a t i n g  a  t h e o r e t i c a l  we igh t  of 319 pounds 
f o r  a  1 5  f o o t  sample. A l l  samples were weighed and i n d i c a t e  a  recovery 
of between 95 and 100%. 

The d r y  c u t t i n g s  a r e  s e p a r a t e d  from t h e  a i r  i n  a  l a r g e  cyc lone .  
The exhaus t  from t h e  cyclone c o n t a i n s  extremely f i n e  d u s t -  l i k e  
m a t e r i a l .  The p l a c i n g  of a d d i t i o n a l  s t a c k s  over  t h e  top  of t h e  cyclone 
t o  c a t c h  t h e  dus t -  l i k e  p a r t i c l e  was only  of l i m i t e d  v a l u e .  A sample 
of d u s t  c o l l e c t e d  w i t h  t h e  a i d  of a damp cheese c l o t h  assayed s l i g h t l y  
h i g h e r  i n  copper and double i n  molybdeni te .  The amount l o s t  i s  smal l  
and' i t  i s  n o t  b e l i e v e d  t h a t  a p p r e c i a b l e  copper o r  molybdeni te  was 
l o s t  a t  Casino.  Exper ience a t  a  molybdenum p r o s p e c t  i n  Arizona which 
was r o t a r y  d r i l l e d  and l a t e r  i n v e s t i g a t e d  by underground workings,  



i nd i ca t ed  t h a t  s i g n i f i c a n t  molybdenite was probably l o s t  i n  
the d u s t  (E. Eyde, persona l  communication). To overcome t h i s  prodlem, 
a  vacuum f i l t e r  dev ice  can be used and has  r e c e n t l y  become a v a i l a b l e .  

WET CUTTINGS 

I n i t i a l l y ,  c u t t i n g s  were d i r e c t e d  from t h e  bottom of t h e  cyclone 
through a  p l a s t i c  hose t o  a  s e r i e s  of up r igh t  45 g a l l o n  drums bu t  
t he  l a r g e  flow of water encountered (up t o  50 g a l l o n s  per minute)  i n  
w in t e r  cond i t i ons  made t h i s  method imprac t i ca l .  An improvement i n  
t h e  prev ious  system was t h e  i n s t a l l a t i o n  of a  1 inch  o u t l e t  n i p p l e  
halfway up the  s ide  of t he  45 ga l lon  drum. Af t e r  t e s t i n g  v a r i o u s  
types  of f a b r i c ,  a  nylon s tocking  was placed over the  n ipp l e  t o  ca t ch  
t h e  f i n e  m a t e r i a l ,  whi le  a  sc reen  on top  of the drum caught the  
coa r se r  fragments.  This  was s a t i s f a c t o r y  except  t h a t  c u t t i n g s  a t  t he  
bottom of t he  drum were d i f f i c u l t . t o  bag. 

I n  o rde r  t o  improve sample c o l l e c t i o n  a  45 g a l l o n  drum was c u t  
i n  ha l f  lengthwise,  p i v o t s  were welded a t  each end, s o  t h a t  the  s p l i t  
drum could be r o t a t e d  f o r  c lean ing ,  and mounted on a  t h r e e  f o o t  h igh  
s tand.  A 1 inch  o u t l e t  n ipp le  was i n s t a l l e d  a t  the bottom end of t h e  
drum and a  s c r een  was placed over the  drum t o  ca tch  t h e  coarser  
c u t t i n g s .  Two sampling u n i t s  were used t o  prevent  i n t e r r u p t i o n  of 
d r i l l i n g  and i n s t a l l e d  i n  a  skid mounted, heated shack which could 
be r e a d i l y  moved. A nylon s tocking  placed over the  o u t l e t  removed 
the f i n e s t  f r a c t i o n  a s  before .  

D r i l l i n g  was i n t e r rup t ed  every f i v e  f e e t  t o  c l e a r  the  ho l e .  

It was r e a l i z e d  t h a t  molybdenite and copper i n  suspension might 
no t  be caught by the  s tocking ,  and i t  was est imated t h a t  up t o  5  pounds 
of c u t t i n g s  every 5 f t .  could be l o s t .  A f l o c u l a t i n g  agen t ,  Separan 
NP 10,  was added t o  the  wet c u t t i n g s  by a  d r i p  arrangement below t h e  
coarse  sc reen .  The amount could not  be e a s i l y  regula ted  and when an 
exces.s amount i s  added the wet c u t t i n g s  t u r n  t o  j e l l y .  I f  problems 
wi th  the  recovery of molybdenite a r e  suspected,  s p e c i a l  t anks  f o r  
mixing and s t o r i n g  Separan i n  s o l u t i o n  should be b u i l t  and can be 
added t o  the a i r  i n j e c t e d  i n t o  the ho l e s .  Severa l  ho l e s  d r i l l e d  next  
t o  diamond d r i l l  ho les  f o r  purposes of comparison i n  t h e  e a r l y  s t a g e s  
of d r i l l i n g  ind ica ted  t h a t  the copper-moly r o t a r y  a s says  were from 73 
t o  105% higher  except  i n  ho l e s  with very  low moly a s says .  

S ix  out of seven ho le s  which pene t ra ted  the  water  t a b l e  i n  the 
e a r l y  s t a g e s  showed a  c o n s i s t e n t  drop i n  recovery of about 30 percent  
below the  water  t a b l e .  The water  ' t ab le  va r i ed  from 100 f e e t  i n  the  
lower a r e a s  t o  more than 700 f e e t  on the top of Pa t ton  H i l l .  The reason 
f o r  the lower recovery i s  no t  c l e a r  but  s e v e r a l  exp lana t ions  a r e  



sugges ted  : 

( a )  c o l l o i d a l  m i n e r a l i z a t i o n  was n o t  b e i n g  recovered  
from the  wet c u t t i n g s .  

( b )  t h e  h y d r o s t a t i c  p r e s s u r e  caused g r o u t i n g  of f r a c t u r e s  
a t  t h e  bottom of t h e  h o l e .  

( c )  i m p e r f e c t  sampling t echn ique .  

I n  June 1970, a n  Elenburg Sampler was purchased from Monahans, 
Texas,  a t  a  c o s t  of $4,000 and used f o r  t h e  remainder  of t h e  program. 
The sampler i s  t r a i l e r  mounted, and c o n s i s t s  of : 

1. SPLITTER - The wet c u t t i n g s  e n t e r  a  smal l  cyclone and e x i t  
through a  nozz le  a g a i n s t  the  s p l i t t e r ,  which r o t a t e s  on a  v e r t i c a l  a x l e .  - - 
The s p l i t t e r  d i v e r t s  1 / 8  t o  a  20 mesh s c r e e n  and r e j e c t s  t h e  remainder .  
It was found t h a t  t h e  s p l i t  on t h e  t o t a l  sample was between 1 / 8  and 1 / 9  
due t o  s u r g i n g  of t h e  wet c u t t i n g s .  A minimum w a t e r  f l o w  of 1 0  g a l l o n s  
p e r  minute  i s  needed t o  o p e r a t e  the  s p l i t t e r .  When normal a i r  r e t u r n  
con ta ined  l e s s  than 1 0  g.p.m.,  wa te r  was added t o  t h e  a i r  i n t a k e .  

2 .  20 MESH SCREEN - The s p l i t  sample r u n s  i n t o  t h e  20 mesh 
s c r e e n  which c a t c h e s  the  o v e r s i z e  c u t t i n g s  ( h  t o  314 of t h e  sample) .  
The f i n e  c u t t i n g s  d r o p  through the  s c r e e n  and a r e  pumped t o  a  cyc lone .  

3 .  CYCLONE - The d iese l -powered  cyc lone  s e p a r a t e s  t h e  f i n e  
c u t t i n g s  from most of t h e  w a t e r .  The cyc lones  can h a n d l e  up t o  250 
g a l l o n s  of w a t e r  w i t h  f i n e s  p e r  minute  and s e p a r a t e s  c u t t i n g s  down t o  
340 mesh. A c o n s t a n t  amount of wa te r  i s  r e g u l a t e d  by t h e  cyc lone .  A t  
one end of t h e  cyclone t h e  m o i s t  f i n e  c u t t i n g s  a r e  d i s c h a r g e d  i n t o  a  
smal l  p l a s t i c  bag.  I f  poor r ecovery  of t h e  f i n e  c u t t i n g s  i s  suspec ted  
t h e  d i s c h a r g e  from t h e  cyclone can be d i v e r t e d  back t o  t h e  20 mesh 
s c r e e n  where i t  w i l l  r e t u r n  through t h e  cyclone.  

Sample i n t e r v a l  was t h e  l e n g t h  of t h e  d r i l l  p i p e  - approx imate ly  
1 5  f t .  The f i n e  c u t t i n g s  i n  t h e  smal l  p l a s t i c  bag were t i e d  and placed 
i n s i d e  t h e  l a r g e r  p l a s t i c  bag c o n t a i n i n g  t h e  c o a r s e r  c u t t i n g s .  

T e s t s  were c a r r i e d  o u t  t o  check t h e  accuracy  of t h e  sampl ing 
t e c h n i q u e s .  Three  r e j e c t  samples were c o l l e c t e d  be low t h e  wa te r  t a b l e  
t o  de te rmine  r e c o v e r i e s .  The average  i n d i c a t e d  recovery  f o r  t h e  t h r e e  
samples t e s t e d  was 87.6% on t h e  b a s i s  of a  119 sample s p l i t .  I f  t h e  
p e r c e n t  r ecovery  f o r  the  sample had been determined on t h e  b a s i s  of 
the  we igh t  of t h e  1 / 8  sample c u t ,  i t  would have been r e p o r t e d  a s  69.3%. 

A l l  samples were weighed and examina t ions  of t h e  sample r e c o v e r i e s  
s u g g e s t  t h a t  i n  h i g h l y  f r a c t u r e d  ground j u s t  below t h e  w a t e r  t a b l e ,  up 
t o  50% of t h e  sample i s  n o t  r e c o v e r e d .  I n  g e n e r a l ,  r e c o v e r i e s  were 



95% f o r  d r y  c u t t i n g s  and v a r i e d  from 85 - 95% f o r  wet c u t t i n g s ,  

Assay r e s u l t s  on the  118 and 718 p o r t i o n s  c o l l e c t e d  i n  thebe 
t e s t s  were n o t  c o n s i s t e n t .  The d i s c r e p a n c y  may be due t o  improper 
mixing and sampling t h e  718 p o r t i o n  which weighs as much as 256 pounds. 

An overf low sample i n  e x c e s s  of 600 g a l l o n s  from t h e  Elenburg 
cyclone w a s  c o l l e c t e d .  F i n e s  remaining proved t o  be s e m i - c o l l o i d a l  
a s  on ly  3 l b s .  s e t t l e d  o u t  a f t e r  s e v e r a l  days .  The overf low sample 
assayed  h i g h e r  i n  copper and lower i n  molybdenum t h a n  t h e  118 s p l i t .  
It i s  b e l i e v e d  t h a t  t h e  molybdeni te  remained i n  c o l l o i d a l  suspens ion  
and could n o t  be c o l l e c t e d .  The amount of sample b e i n g  l o s t  i s  n o t  
s u f f i c i e n t  t o  e f f e c t  t h e  a s s a y  r e s u l t s .  

SAMPLE PROCESSING 

Pre  Elenburg Sampler 

Samples were c o l l e c t e d  a t  5  f o o t  i n t e r v a l s ,  weighing a b o u t  100 l b s .  
i n  l a r g e  canvas  bags w i t h  t h e  h o l e  number and sample f o o t a g e s  marked 
on t h e  o u t s i d e .  A t  t h e  end of each  s h i f t  t h e  samples were t aken  t o  a  
p r o c e s s i n g  l a b  a t  t h e  base  camp. Dry samples were immediately pu t  
through t h e  J o n e s  S p l i t t e r  and b o t h  t h e  118 and 718 s p l i t s  were weighed. 
The wet samples were d r i e d  u s i n g  a  p o r t a b l e  o i l - f i r e d  blower and t h e n  
s p l i t  i n  a  s i m i l a r  f a s h i o n .  The 118 s p l i t s  were assayed .  About 3 l b s .  
of t h e  718 sample s p l i t  was c o l l e c t e d  f o r  g e o l o g i c a l  purposes  and t h e  
ba lance  of t h e  718 sample s p l i t  was s t o r e d  i n  s e a l e d  5  g a l l o n  m e t a l  
p a i l s .  Hole numbers and f o o t a g e s  were marked on t h e  i n s i d e  o r  t h e  
o u t s i d e  of t h e  c a n s  and s t o r e d .  The l a b  was opera ted  by a  t h r e e  man 
crew on a  s i n g l e  d a i l y  s h i f t .  

Elenburg Sampler 

The sample w i t h  i t s  two s i z e  components were t a k e n  t o  t h e  l a b ,  
d r i e d  and each s p l i t  a n  e q u a l  number of t imes  s o  t h a t  t h e  combined 
weight  of t h e  sample would be abou t  4 l b s .  The 4 l b .  sample w a s  
thoroughly mixed, s p l i t  e q u a l l y  i n t o  a 2  l b ,  sample f o r  a s s a y i n g  and 
a  2  l b .  sample f o r  g e o l o g i c a l  purposes .  

DRILLING COSTS 

The c o n t r a c t o r  was h i r e d  a t  a n  h o u r l y  r a t e  of $40 p e r  hour d u r i n g  
t h e  p e r i o d  January  - March, 1970, and $47.50 d u r i n g  the  pe r iod  June - 
August, 1970. Standby r a t e  was '$25  per  hour w i t h  crew and $100 p e r  day 
wi thou t  crew. Delays i n  r e p a i r s  o r  maintenance and unavoidab le  d e l a y s  
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i n  s u p p l i e s  and equipment were charged a t  $250 p e r  24 hour p e r i o d .  

. The geolograph w a s  r e n t e d  a t  $120.00 p e r  month. M o b i l i z a t i o n ,  
d e m o b i l i z a t i o n ,  b i t  charges ,  t r a n s p o r t a t i o n  of s u p p l i e s ,  room and 
board and l o s t  equipment were e x t r a  charges .  

The f o l l o w i n g  t a b l e  g i v e s  t h e  d r i l l i n g  c o s t s :  

TOTAL 
INDIRECT COST/FT. COST/FT. 

FOOTAGE DIRECT COST/FT. EQUIP. DIRECT & 
PERIOD 'DRILLED COST/FT. (EST. ) LOST (EST. ) INDIRECT 

J a n  - Mar 5 ,808  13.50 2.00 di 15 .50  

June 2  - 30  4 ,119 10.98 3 . 5 0  2 .27  14.48 

J u l y  1 - 3 1  5 ,838  5.85 3 .50  n i l  9.35 

Aug. 1 - 9  2,007 7.61 3 .50 2 .28  11 .ll 

June 1 - Aug. 9  11,964 7.91 3 .50 1 .16 12.57 

T o t a l  17,772 Average 13.53 

* - inc luded  i n  d i r e c t  c o s t  

D i r e c t  - pa id  t o  c o n t r a c t o r  

I n d i r e c t  - f u e l ,  room and board,  b i t s ,  crew r o t a t i o n ,  
p r e p a r a t i o n  of d r i l l  s i t e s ,  m o b i l i z a t i o n  
and d e m o b i l i z a t i o n .  

The h i g h e r  c o s t  i n  January  - March 1970, was due t o  s t u c k  p i p e ,  
equipment f a i l u r e ,  inexper ienced  crews, w i n t e r  weather  and s h u t  down 
of the  r i g  i n  o r d e r  t o  modify sampling procedure .  The d r i l l  c o s t s  
from June  t o  August 1970 r e f l e c t  average  o p e r a t i n g  c o n d i t i o n s .  

Comparison of r o t a r y  and diamond d r i l l i n g  c o s t s  shows t h a t  
under  summer o p e r a t i n g  c o n d i t i o n s ,  t h e  r o t a r y  d r i l l  i s  $2 t o  $6 p e r  
f o o t  cheaper ,  and under  w i n t e r  c o n d i t i o n s ,  when wate r  supply  i s  
d i f f i c u l t ,  r o t a r y  d r i l l i n g  was from $5 t o  $15 p e r  f o o t  cheaper .  

GEOLOGICAL SAMPLES 

The sampler c o l l e c t e d  a  smal l  p o r t i o n  of t h e  c o a r s e  and f i n e  
c u t t i n g s  from the  Elenburg Sampler a t  each sample i n t e r v a l .  Th i s  
was p laced  i n  a s o i l  sample bag w i t h  the  h o l e  number and sample 
f o o t a g e  marked on t h e  o u t s i d e .  The samples were examined by a  g e o l o g i s t  
a t  t h e  end of t h e  s h i f t  f o r  g rade  e s t i m a t i o n  and h o l e  c o n t r o l .  Grade 



e s t i m a t i o n  was v e r y  d i f f i c u l t  due t o  ve ry  f i n e  g r a i n e d  c h a l c o c i t e  
which c o a t s  c h a l c o p y r i t e  and p y r i t e .  

The g e o l o g i c a l  sample was s i eved  w i t h  a  s p a g h e t t i  s t r a i n e r  
t o  o b t a i n  coarse  and f i n e  f r a c t i o n s .  A p o r t i o n  of t h e  f i n e  f r a c t u r e  
was panned t o  o b t a i n  a  heavy m i n e r a l  c o n c e n t r a t e .  To f a c i l i t , l t e  
s u l p h i d e  r e c o g n i t i o n  and g rade  e s t i m a t i o n ,  m a g n e t i t e  was removed w i  t h  
a  magnet. The t h r e e  f r a c t i o n s  of t h e  c u t t i n g s  were g lued w i t h  
"Bond F a s t "  t o  s ludge  boards  and d i s p l a y e d ,  t o g e t h e r  w i t h  f o o t a g e ,  
geology and a s s a y s ,  a s  a  v i s u a l  log a t  a  s c a l e  of 1 i n c h  t o  1 0  f e t t .  

Geo log ica l  examina t ions  of the  3 f r a c t i o n s  of c u t t i n g s  were 
c a r r i e d  o u t  w i t h  t h e  a i d  of a  b i n o c u l a r  microscope and v a r i a b l e  
i n t e n s i t y  lamp. The h o s t  rock  and a l t e r a t i o n  were determined from 
t h e  c o a r s e  f r a c t i o n .  The f i n e  f r a c t i o n  i s  u s e f u l  i n  d e t e r m i n i n g  t h e  
bottom of t h e  leached cap,  where a  d i s c e r n a b l e  c o l o u r  change i s  
o f t e n  e v i d e n t .  M i n e r a l i z a t i o n  i s  examined i n  t h e  c o n c e n t r a t e  and 
c o a r s e  f r a c t i o n .  

O p e r a t i o n a l  d r i l l  r e c o r d s  and g e o l o g i c a l  d a t a w a s  recorded  on 
a  computer coded form, (Chapman, Wood and Griswold Form 71 - 0 2 ) .  
Under good c o n d i t i o n s  and a f t e r  some i n i t i a l  e x p e r i e n c e  a  minimum of 
abou t  1 5  minu tes  was r e q u i r e d  f o r  the  examina t ion  and logg ing  of 
each  1 5  f o o t  sample.  

Hinds igh t  suggested t h a t  logg ing  of r o t a r y  d r i l l  c u t t i n g s  
could have been a i d e d  by comparison w i t h  rock  c h i p  boards  p r e v i o u s l y  
prepared from crushed diamond d r i l l  c o r e .  
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