
800077 

GEOLOGIC REPORT 

ON THE 

NORTHERN GEM PROPERTY 

L ILLOOET MINING D IV IS ION 

BR IT I SH COLUMBIA 

FOR 

MAJOR RESOURCES LTD. 

March 1 9 , 1979 
V a n c o u v e r , B. C. 

THOMAS R. TOUGH, P.E 
C o n s u l t i n g G e o l o g i s t 



TABLE OF CONTENTS 

Page 

PART " A " 

Summary i 

C o n c l u s i o n s i i i 

Recommendat ions i v 

PART " B " 

I n t r o d u c t i o n 1 

P r o p e r t y 1 

Owne r s h i p 2 

L o c a t i o n 2 

A c c e s s 2 

Topog raphy 2 

Water and T i m b e r 3 

C l i m a t e 3 

Power 3 

T r a n s p o r t a t i o n and S u p p l i e s 3 

Equ ipment 4 

Accommodat i on 4 

H i s t o r y 4 

G e n e r a l G e o l o g y 5 

T a b l e o f F o r m a t i o n s 6 

L o c a l G e o l o g y 8 

M i n e r a l o g y 8 

M i n e r a l i z a t i o n 10 

Diamond D r i l l i n g 14 

Ore R e s e r v e E s t i m a t e s 17 

M e t a l l u r g y 21 

E x p l o r a t i o n Programme 22 

E s t i m a t e o f C o s t s o f E x p l o r a t i o n Programme 23 

B i b l i o g r a p h y 24 

C e r t i f i c a t e 25 

APPENDIX 

S a m p l i n g and A s s a y s 27 

M i s c e l l a n e o u s S e l e c t e d Samples 28 



MAP INDEX 

MAP NAME SCALE 

L o c a t i o n Map B a r 

C l a i m Map 1" = 1000* 

C o m p o s i t e o f L e v e l s - A s s a y P l a n B a r 

P l a n o f No. 1 L e v e l 1 ' = 1 0 ' 

P l a n o f No. 2 L e v e l 1 " = 1 0 ' 

P l a n o f No. 3 L e v e l 1 " = 1 0 ' 

S u r f a c e P l a n 1 " = 1 0 0 ' 

C o m p o s i t e o f L e v e l s - M i n e r a l i z e d Zones 1" = 1 00 ' 

C o m p o s i t e o f L e v e l s - Diamond D r i l l i n g 1 " = 2 0 ' 

No. 1 L e v e l P l a n - Diamond D r i l l i n g 1" = 1 0 ' 

No. 2 L e v e l P l a n - Diamond D r i l l i n g 1" = 1 0 ' 

No. 3 L e v e l P l a n - Diamond D r i l l i n g 1" = 1 0 ' 



GEOLOGICAL REPORT 

on t h e 

NORTHERN GEM PROPERTY 

L ILLOOET MINING DIVIS ION 

BRIT ISH COLUMBIA 

PART " A " 

Summary 

The N o r t h e r n Gem p r o p e r t y c o n s i s t s o f e i g h t c o n t i g u o u s C r o w n - G r a n t e d 

m i n e r a l c l a i m s s i t u a t e d some 100 m i l e s n o r t h o f Vancouve r and s i x a i r 

m i l e s n o r t h o f G o l d B r i d g e i n t h e B r i d g e R i v e r D i s t r i c t , L i l l o o e t M i n i n g 

D i v i s i o n i n s o u t h w e s t e r n B r i t i s h C o l u m b i a . The c l a i m s a r e h e l d u n d e r 

o p t i o n f r o m R. R. T a y l o r and t h e T a y l o r E s t a t e o f V a n c o u v e r , B. C. 

The p r o p e r t y i s a c c e s s i b l e by d i r t r o a d s p a s s a b l e by 4 w h e e l - d r i v e 

v e h i c l e s . 

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

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

Roxey Creek v a l l e y . 

The p r o p e r t y was d i s c o v e r e d p r i o r t o 1937 when the T a y l o r i n t e r e s t s 

a c q u i r e d i t . The re has n o t been any work done on t he p r o p e r t y s i n c e 1957. 

The p r o p e r t y i s u n d e r l a i n by a • ' t ongue " o f q u a r t z d i o r i t e and g r a n o d i o r i t e 

o f t h e Coa s t Range I n t r u s i v e s . 



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

wh i ch s t r i k e s e a s t e r l y , d i p s s t e e p l y t o t h e s o u t h and has been e x p o s e d 

on s u r f a c e f o r 700 f e e t . 

M i n e r a l o g i c a l i n v e s t i g a t i o n s by gove rnment a g e n c i e s have i d e n t i f i e d t h e 

m i n e r a l s p r e s e n t i n t he d e p o s i t as a r s e n o p y r i t e , s a f f l o r i t e , d a n a i t e , 

l o e l l i n g i t e , and g o l d , w i t h m i n o r amounts o f m o l y b d e n i t e , s i l v e r , b i s m u t h 

and u r a n i n i t e . 

The zone has been t r a c e d on s u r f a c e by p i t s and t r e n c h e s and t h r e e l e v e l s 

have been e s t a b l i s h e d u n d e r g r o u n d . Some 4 , 004 f e e t o f u n d e r g r o u n d d iamond 

d r i l l i n g and e x t e n s i v e s a m p l i n g on t h e t h r e e l e v e l s was done . 

The s u l p h i d e m i n e r a l i z a t i o n o c c u r s as m a s s i v e pods and l e n s e s w i t h a h a l o 

o f d i s s e m i n a t e d s u l p h i d e s a round them. 

Dr. A. C. S k e r l , P .Eng . i n 1957 e s t i m a t e d p r o b a b l e o r e r e s e r v e s o f 11 ,000 

tons between t h e No. 1 and No. 2 l e v e l s g r a d i n g 0 .634 o z . g o l d / t o n and 

2.045% c o b a l t . He p r o j e c t e d a p o t e n t i a l o f 2 0 , 0 0 0 t o n s between a l l t h r e e 

l e v e l s and u s ed a m i n i n g w i d t h o f f i v e f e e t . 

Diamond d r i l l i n g i n 1957 i n c r e a s e d t h e p r o b a b l e r e s e r v e s as c a l c u l a t e d 

by A. R. A l l e n , P . Eng . He c a l c u l a t e d a t o t a l o f some 30 , 540 t on s between 

t h e s u r f a c e and 50 f e e t be l ow t h e No. 3 L e v e l . 

M e t a l l u r g i c a l p r o b l e m s have hampered p r e v i o u s p r o d u c t i o n p l a n s . The i n i t i a l 

i n v e s t i g a t i o n o f t h e m e t a l l u r g y was done i n 1939 by t h e U n i v e r s i t y o f 

B r i t i s h C o l u m b i a and t h e B r i t i s h C o l u m b i a R e s e a r c h C o u n c i l . R e c e n t l y , t h e 

U. S. Bu reau o f M i n e s , Reno, Nevada have d e v e l o p e d a l ow t e m p e r a t u r e , l ow 

p r e s s u r e , f e r r o u s c h l o r i d e l e a c h i n g p r o c e s s . The B u r e a u has had f l o t a t i o n 



i i i 

and g r a v i t y c o n c e n t r a t e s f r o m t h e N o r t h e r n Gem p r o p e r t y on w h i c h t h e y 

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

m e t a l s p r e s e n t . P r e l i m i n a r y r e s u l t s have shown e x c e l l e n t r e c o v e r i e s o f 

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

a r e a n t i c i p a t e d on t h e c o m p l e t i o n o f the p r o j e c t . 

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

C o n c l u s i o n s 

1. P r e v i o u s o r e r e s e r v e e s t i m a t e s by D r . A. C. S k e r l , P . Eng . i n 1957 were 

11,000 t o n s o f p r o b a b l e o r e g r a d i n g 0 .634 o z . g o l d / t o n and 2 .045% 

c o b a l t be tween t h e No. 1 and No. 2 L e v e l s . He p r o j e c t e d a t o t a l o f 

some 20 , 000 t o n s above t h e No. 3 L e v e l t o t h e s u r f a c e . 

2 . Ore r e s e r v e e s t i m a t e d by A. R. A l l e n , P . Eng . i n 1957 a f t e r e x t e n s i v e 

diamond d r i l l i n g and s a m p l i n g w e r e c a l c u l a t e d a t some 30 ,540 t o n s o f 

p r o b a b l e o r e b e t w e e n t h e s u r f a c e and 50 f e e t be l ow t h e No. 3 L e v e l . 

3. M e t a l l u r g i c a l p r o b l e m s r e l a t i n g t o t h e comp lex m i n e r a l i z a t i o n a p p e a r 

t o have been s o l v e d . 

4. O t h e r m i n e r a l o c c u r r e n c e s l o c a t e d on s u r f a c e have n o t been t h o r o u g h l y 

a s s e s s e d . 

5. The p o t e n t i a l f o r d e v e l o p i n g m i n e a b l e t onnage s o f g o l d - c o b a l t - u r a n i u m 

m i n e r a l i z a t i o n a p p e a r s t o be good a l o n g t h e s h e a r zone and t o d e p t h . 

6. C o n t i n u e d s y s t e m a t i c e x p l o r a t i o n and d e v e l o p m e n t w i l l be r e q u i r e d t o 

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



7. W i t h t h e a d v e n t o f s u b s t a n t i a l i n c r e a s e s i n t he p r i c e s o f g o l d , c o b a l t 

and u r a n i u m , t h e p r o p e r t y d e f i n i t e l y w a r r a n t s an e x p l o r a t i o n programme 

t o r e - a s s e s s t h e p o t e n t i a l o f t h e p r o p e r t y . 

8. M a j o r R e s o u r c e s L t d . h o l d s some 80 C r o w n - G r a n t e d c l a i m s and c l a i m u n i t s 

a d j a c e n t t o t h e N o r t h e r n Gem p r o p e r t y . 

Recommendat ions 

I t i s recommended t h a t a programme o f s u r f a c e and u n d e r g r o u n d e x p l o r a t i o n 

be c a r r i e d o u t o v e r b o t h t h e M a j o r R e s o u r c e s L t d . and t h e N o r t h e r n Gem 

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

The programme s h o u l d c o n s i s t o f a i r b o r n e and g r ound g e o p h y s i c a l s u r v e y s , 

d iamond d r i l l i n g on s u r f a c e and u n d e r g r o u n d , and s a m p l i n g o f s u r f a c e and 

unde r g r ound o c c u r r e n c e s . 

I t i s f u r t h e r recommended t h a t M a j o r R e s o u r c e s L t d . a l l o c a t e t h e sum o f 

$200 ,000 .00 t o i m p l e m e n t and e x e c u t e t h e recommended e x p l o r a t i o n programme. 

March 19 , 1979 

V a n c o u v e r , B. C. 
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I n t r o d u c t i o n 

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

a p e r s o n a l e x a m i n a t i o n o f t h e p r o p e r t y on Sep tember 8 , 1978 , and f r o m a 

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

o f t h e e x a m i n a t i o n was t o e x a m i n e t h e unde r g r ound w o r k i n g s and t o a s s e s s t h e 

p o t e n t i a l o f t he p r o p e r t y . 

P r o p e r t y 

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

They a r e as f o l l o w s : 

C l a i m Name L o t Number A c r e a g e 

L i t t l e Gem 2 7566 34 .90 

4 7567 34 .49 

" 6 7568 46 . 99 

" 1 1 7729 51 .00 

" 1 5 7727 49 .87 

" 1 6 7728 49 .57 

" 1 7 7730 51 .63 

" 18 7731 49 .14 
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Ownersh ip 

The c l a i m s a r e h e l d u n d e r o p t i o n s f r o m R. R. T a y l o r and t h e T a y l o r E s t a t e 

o f V a n c o u v e r , B. C. 

L o c a t i o n ( 5 0 ° 5 4 ' N , 1 2 2 ° 5 7 ' W ) 

The c l a i m s a r e l o c a t e d some 100 m i l e s n o r t h o f V a n c o u v e r i n t he B r i d g e 

R i v e r D i s t r i c t , L i l l o o e t M i n i n g D i v i s i o n o f B r i t i s h C o l u m b i a and i s some 

s i x a i r m i l e s n o r t h w e s t o f G o l d B r i d g e . 

A c c e s s 

The p o r p e r t y i s a c c e s s i b l e by g r a v e l l e d and d i r t r o a d s ; n i n e m i l e s o f 

w h i c h f o l l o w s Gem C reek ( T y a u g h t o n Lake -Gem C r e e k r o a d ) and a n o t h e r t h r e e 

m i l e s o f s t e e p m ine a c c e s s r o a d up Roxey C r e e k . The r oad s a r e p a s s a b l e 

by 4 w h e e l - d r i v e v e h i c l e s . 

Topography 

The t o p o g r a p h y i s r u g ged and p r e c i p i t o u s . The c a m p s i t e i s a t an e l e v a t i o n 

o f 5,580 f e e t above s e a - l e v e l and t h e u p p e r l e v e l i s a t 6 ,250 f e e t . The 

r i d g e above t h e w o r k i n g s a t t a i n s an a l t i t u d e o f 7 ,000 f e e t above s e a - l e v e l . 

The r e l i e f on t h e p r o p e r t y i s some 1,500 f e e t . 

S t eep t a l u s s l o p e s and b l u f f s and heavy s n o w f a l l a l l add t o s n o w s ! i d e 

c o n d i t i o n s i n t h e v i c i n i t y o f t h e w o r k i n g s and a l o n g t he Roxey C r e e k v a l l e y 
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Wa te r and T imbe r 

The re i s s u f f i c e n t w a t e r a v a i l a b l e i n Roxey C reek f o r a l l phases o f 

e x p l o r a t i o n , d e v e l o p m e n t , p r o d u c t i o n and d o m e s t i c u s e . T h e r e i s v e r y 

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

The w o r k i n g s on t h e p r o p e r t y a r e a l l above t r e e l e v e l b u t t h e r e a r e good 

s t a n d s o f b a l s a m and f i r l o w e r down. F i n i s h e d l umbe r wou l d be a v a i l a b l e 

f r o m l o c a l saw m i l l s . 

C l i m a t e 

The a r e a e x p e r i e n c e s warm summers and c o l d w i n t e r s w i t h mode ra te p r e c i p i ­

t a t i o n . W i t h p r o p e r p r e p a r a t i o n e x p l o r a t i o n , d e v e l o p m e n t and p r o d u c t i o n 

may be c a r r i e d o u t on a y e a r - r o u n d b a s i s . 

Power 

D i e s e l e l e c t r i c power w i l l be r e q u i r e d f o r a l l phases o f e x p l o r a t i o n , 

d e v e l o p m e n t and p r o d u c t i o n . 

T r a n s p o r t a t i o n and S u p p l i e s 

R a i l f a c i l i t i e s a r e a v a i l a b l e a t S h a l a t h and L i l l o o e t . The B.C. R a i l w a y 

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

T h e r e i s a t r u c k s e r v i c e be tween L i l l o o e t and G o l d B r i d g e and good d a i l y 

bus and t r u c k s e r v i c e f r o m m a j o r c e n t r e s i n B. C. t o L i l l o o e t . 

L o c a l l y u n o b t a i n a b l e s u p p l i e s c o u l d be a c q u i r e d f r om V a n c o u v e r o r Kami oops 

w i t h r e l a t i v e e a s e . 
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Equ ipment 

T h e r e i s an E imeo 12B m u c k i n g mach i ne and o r e c a r i n t h e t h i r d l e v e l . 

T h e r e a r e two t u g g e r h o i s t s and a l a r g e a i r r e c e i v e r n e a r t h e p o r t a l s 

o f t h e f i r s t and s e c o n d l e v e l s . 

Accommodat ion 

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

d i s r e p a i r . 

T e n t and f r ames w i l l be r e q u i r e d t o house men on t h e p r o p e r t y d u r i n g 

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

M o t e l a c commoda t i on i s a v a i l a b l e i n G o l d B r i d g e and i f t h e r o a d were up ­

g r aded c rews c o u l d p o s s i b l e commute t o t h e s i t e . 

H i s t o r y 

The p r o p e r t y was o r i g i n a l l y d i s c o v e r e d by M e s s r s . W. H. B a l l and W i l l i a m 

Hay lmore who s o l d t h e i r i n t e r e s t s t o M e s s r s . J . M. and R. R. T a y l o r i n 

1937. 

D u r i n g 1938 and 1939 U n i t e d S t a t e s Vanad ium C o r p o r a t i o n o p t i o n e d t h e 

p r o p e r t y and d r o v e t h e uppermos t d r i f t some 140 f e e t . 

M e s s r s . T a y l o r d r o v e t h e m i d d l e l e v e l d u r i n g 1940 and B r a l o r n e M ines 

o p t i o n e d t h e p r o p e r t y i n t h e f a l l o f t h a t y e a r . B r a l o r n e d r o v e two s h o r t 

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

In 1952 E s t e l l a M i ne s L t d . o p t i o n e d t h e p r o p e r t y , c o m p l e t e d t h e r o a d t o 
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t he c a m p s i t e , and c a r r i e d o u t a l i m i t e d programme o f u n d e r g r o u n d d r i l l i n g . 

The company r e l i n q u i s h e d t h e o p t i o n i n l a t e 1953. 

In December 1955 N o r t h e r n Gem M i n i n g C o r p o r a t i o n L t d . was f o rmed f o r t he 

purpose o f a c q u i r i n g and d e v e l o p i n g t h e p r o p e r t y . The work c o n s i s t e d o f 

r o a d b u i l d i n g , camp e s t a b l i s h m e n t , and some d e v e l o p m e n t o f t h e s h o w i n g s . 

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

D u r i n g 1957 a new l e v e l , t h e No. 3 L e v e l , was c o l l a r e d and d r i v e n f o r a 

l e n g t h o f 4 3 5 f e e t w i t h a 7 0 - f o o t c r o s s c u t t o t h e s o u t h a t t h e e n d . A 

t o t a l o f 640 t on s w e r e s l a s h e d f r o m t h e L e v e l . The new l e v e l was 100 f e e t 

l o w e r t han L e v e l No. 2 . 

A t o t a l o f 2600 f e e t o f u n d e r g r o u n d d i amond d r i l l i n g was c a r r i e d o u t i n 

c o n j u n c t i o n w i t h a t o t a l o f ( 7 9 8 / f e e t o f d r i f t i n g , 120 f e e t o f c r o s s c u t t i n g 

The No. 1 L e v e l was e x t e n d e d an a d d i t i o n a l 363 f e e t and d r i l l s t a t i o n s were 

e s t a b l i s h e d a t 5 0 - f o o t i n t e r v a l s on a l t e r n a t e s i d e s o f t h e d r i f t . F i f t y 

f e e t o f c r o s s c u t and 400 t o n s o f s l a s h i n g w e r e a l s o done on t h e No. 1 L e v e l . 

T h e r e has n o t been any work c a r r i e d o u t on t h e p r o p e r t y s i n c e 1957. 

G e n e r a l G e o l o g y 

The a r e a i s u n d e r l a i n on t h e w e s t by a m a j o r i n t r u s i v e w h i c h fo rms t h e 

D i c k s o n and L e c k i e M o u n t a i n s . The i n t r u s i v e c o n s i s t s o f m e d i u m - g r a i n e d 

m a s s i v e t o f o l i a t e d h o r n b l e n d e - b i o t i t e q u a r t z d i o r i t e and g r a n o d i o r i t e w i t h 

m i n o r d i o r i t e and g a b b r o and f o rms p a r t o f t h e C o a s t Range B a t h o l i t h . The 

B a t h o l i t h i n t r u d e s s e d i m e n t a r y and v o l c a n i c r o c k s o f t h e F e r g u s s o n , N o e l , 

and 1,040 t o n s o f s l a s h i n g . 
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P i o n e e r and H u r l e y f o r m a t i o n w h i c h a r e f r o m P e r m i a n t o T r i a s s i c i n age. 

O l d e r s e r p e n t i n e and c a r b o n i t i z e d a l t e r a t i o n p r o d u c t s a r e a l s o i n t r u d e d . 

T a b l e o f F o r m a t i o n s 

E ra P e r i o d F o r m a t i o n L i t h o l o g y 

C e n o z o i c 

Modern 

R e c e n t : s t r e a m d e p o s i t s ; v o l c a n i c 
a s h ; s l i d e d e b r i s ; s o i l  
P l e i s t o n c e n e : f 1 u v i o g l a c i a l , g l a c i a l , 
and s t r e a m d e p o s i t s 

C e n o z o i c and ( ? ) 
M e s o z o i c P o s t Lower 

C r e t a c e o u s 

K e r s a n t i t e and b a s a l t i c dykes 

H o r n b l e n d e - b i o t i t e - q u a r t z d i o r i t e 
Bendo r ( m a i n l y ) ; g r a n i t e ; g r a n o d i o r i t e ; 
i n t r u s i v e s d i o r i t e ; ( b a t h o l i t h and r e l a t e d 

s t o c k s and d y k e s )  

F e l d s p a r and h o r n b l e n d e p o r p h y r i t e 
d y ke s and r e l a t e d , d i o r i t i c s t o c k s ; 
f e l s i t i c t o a p h a n i t i c d y k e s ; (may 
be p o s t - B e n d o r ) 

Q u a r t z a l b i t i t e , a l b i t i t e , and 
r e l a t e d , l e s s s o d i c , d y k e s ; 
g r e e n s t o n e dyke s  

M e s o z o i c 

P r e s i d e n t P e r i d o t i t e ( m a i n l y ) ; d u n i t e , p y r o x -
i n t r u s i v e s e n i t e ; (may be p a r t l y s e r p e n t i n i z e d ) 

J u r a s s i c ( ? ) S e r p e n t i n e ( m a i n l y 

Summer 
gabb ro D i a l l a g e - o l i v i n e g a b b r o 

B r a l o r n e i n ­ Soda g r a n i t e ( a l b i t e f e l d s p a r ) 
t r u s i v e s , G a b b r o s , a u g i t e d i o r i t e and q u a r t z 
may be i n d i o r i t e ; m e t a d i o r i t e ( m a i n l y 
p a r t y o u n g e r s o d i c p l a g i o c l a s e ) 
t h a n t h e 
P r e s i d e n t 
i n t r u s i v e s 
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T a b l e o f F o r m a t i o n s ( C o n t ' d ) 

E ra P e r i o d F o r m a t i o n L i t h o l o g y 

T r i a s s i c H u r l e y B a n d e d , a r g i l l a c e o u s and t u f f a c e o u s 
and ( o r ) f o r m a t i o n s e d i m e n t s w i t h abundan t l i m y t y p e s ; 
J u r a s s i c f o s s i l i f e r o u s l i m e s t o n e ; c o n g l o m e r ­

a t i c and a g g l o m e r a t i c b e d s ; c h e r t y 
h a l l e f l i n t a and t r a c h y t i c f l o w s ; 
i n t e r c a l a t e d a n d e s i t i c ( g r e e n s t o n e ) 
f 1ows 

P i o n e e r G r e e n , m a s s i v e , a m y g d u l a r t o f i n e l y 
f o r m a t i o n c r y s t a l l i n e a n d e s i t e s and m e t a -

a n d e s i t e s ; a n d e s i t i c t u f f s and 
b r e c c i a s ; a s s o c i a t e d , i n t r u s i v e , 
d i o r i t i c phases  

N o e l B a n d e d , a r g i l l a c e o u s and t u f f a c e o u s 
f o r m a t i o n s e d i m e n t s ; t h i n l y banded c h e r t and 

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

F e r g u s s o n M a i n l y g r e e n , b u t i n p a r t r e d d i s h 
s e r i e s m a s s i v e t o h i g h l y s c h i s t o s e , amyg-

P e r m i a n ( ? ) d a l o i d a l , and i n p a r t e l l i p s o i d a l , 
P a l a e o z o i c a n d e s i t i c t o b a s a l t i c l a v a s ; t u f f s 

and b r e c c i a s ; a s s o c i a t e d l i m e s t o n e 
pods  

M a i n l y t h i n l y i n t e r - b e d d e d c h e r t and 
d a r k g r e y t o b l a c k o r r e d d i s h , s l a t y 
t o s c h i s t o s e , g r a p h i t i c a r g i l l i t e ; 
m a s s i v e c h e r t ; some c r y s t a l l i n e 
1 i m e s t o n e 
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L o c a l G e o l o g y 

The N o r t h e r n Gem p r o p e r t y l i e s w i t h i n a " t o n g u e " o f q u a r t z d i o r i t e and 

g r a n o d i o r i t e w h i c h v a r i e s f r o m 1/2 t o one m i l e i n w i d t h and e x t e n d s some 

t h r e e m i l e s s o u t h e a s t e r l y t o Gun L a k e . F e l d s p a r p o r p h y r y d y k e s up t o 25 

f e e t w i d e c u t t h e g r a n o d i o r i t e . 

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

s t r i k i n g e a s t e r l y and i s e x p o s e d f o r a l e n g t h o f some 700 f e e t t h r o u g h 

a v e r t i c a l r ange o f 350 f e e t . The zone n a r r o w s t o t h e e a s t whe re i t i s 

c o v e r e d w i t h o v e r b u r d e n . To t h e we s t w i d t h s r e a c h up t o 40 f e e t w i de and 

t h e zone i s c o v e r e d by t a l u s and o v e r b u r d e n i n Roxey C r e e k v a l l e y . The 

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

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

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

The s h e a r e d zone s t r i k e s a t 0 8 0 ° , d i p s f r o m 6 0 ° t o 8 0 ° s o u t h e r l y , and i s 

c u t by numerous b r o w n - w e a t h e r i n g c a r b o n a t e s h e a r s . The most p r o m i n e n t 

c a r b o n a t e s h e a r s s t r i k e a few d e g r e e s e a s t o f n o r t h and d i p 3 0 ° t o t h e e a s t 

and o c c a i s o n a l l y d i s p l a c e t h e ma i n s h e a r . 

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

100 f e e t . 

M i n e r a l o g y 

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

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

u r a n i n i t e i n a gangue o f a l l a n i t e , a p a t i t e , o r t h o c l a s e f e l d s p a r , q u a r t z , 

c h l o r i t e , s e r i c i t e and c a l c i t e . E r y t h r i t e , a c o b a l t a l t e r a t i o n p r o d u c t , 

o c c u r s on s u l p h i d e s e x p o s e d i n o u t c r o p s . 
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D a n a i t e , l o e l l i n g i t e and s a f f l o r i t e a r e a r s e n i c a l s u l p h i d e s w h i c h c o n t a i n 

v a r y i n g amounts o f c o b a l t . 

An a d d i t i o n a l m i n e r a l o g r a p h i c s t u d y has r e c e n t l y been c o m p l e t e d by t h e 

U. S. Bu reau o f M i n e s . The r e s u l t s have n o t y e t been r e c e i v e d . 

In 1958 t h e D e p a r t m e n t o f M i ne s and T e c h n i c a l S u r v e y s o f Canada c a r r i e d 

o u t a m i n e r a l o g i c a l i n v e s t i g a t i o n o f s p e c i m e n s f r o m a 500 pound b u l k s amp le 

The s amp le was c o m p r i s e d o f a c o m p o s i t e o f h i g h - g r a d e , med ium-g rade and 

d i s s e m i n a t e d m i n e r a l i z e d r o c k f r o m t h e t h r e e l e v e l s . The M ine s B r a n c h was 

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

c o b a l t , g o l d and u r a n i u m . 

A head samp le a s s a y e d as f o l l o w s : 

Au 0 . 98 o z / t o n 

Ag 0 . 08 o z / t o n 

Co 2 . 57% 

Ni 0 . 119% 

Cu 0 . 0 3 % 

Mo 0 . 0 1 5 % 

Pb ^ . 002% 

As 2 4 . 1 % 

U 3 ° 8 
0 . 0 7% 

T h 0 2 L o .o i% 
S ( t o t a l ) 4 . 3 7 % 

CO^ ( e v o l u t i o n ) 4 . 3 9 % 

P 2 ° 5 
0 .16% 

Fe 1 5 . 5 5 % 

A r s e n o p y r i t e and s a f f l o r i t e we re i d e n t i f i e d and o t h e r m i n e r a l s s u c h as 

g l a u c o d o t and l o e l l i n g i t e we re s u s p e c t e d o f b e i n g p r e s e n t . 
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N a t i v e g o l d o c c u r s i n a r s e n i d e - s u l p h a r s e n i d e i n t e r g r o w t h up t o 17 

m i c r o n s i n s i z e . 

U r a n i n i t e o c c u r s as s u b h e d r a l g r a i n s a s s o c i a t e d w i t h a l l a n i t e and s u l p h a r -

s e n d i e s . The g r a i n s v a r y f r o m 1/10 mm t o 1/4 mm i n d i a m e t e r . 

Mi n e r a l i z a t i o n 

The m i n e r a l i z e d s h e a r has been t r a c e d on s u r f a c e f o r some 700 f e e t by 

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

(a ) Unde r g r ound 

( i ) No. 1 L e v e l ( 6 2 5 0 ' ) 

The No. 1 L 'eve l was d r i v e n be l ow h i g h - g r a d e s u r f a c e e x p o s u r e s o f 

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

l e n g t h o f 120 f e e t and an a v e r a g e w i d t h o f some t h r e e f e e t . A t o t a l 

o f 530 f e e t o f d r i f t i n g and c r o s s - c u t t i n g was done on t h e l e v e l . 

S amp ! i n g 

C. C. S t a r r ( 1940 ) 

W e i g h t e d a v e r a g e g r a d e f o r e i g h t s a m p l e s : 0.81 o z . Au/ ton and 2.77% 

Co a c r o s s 3.3 f e e t . The s a m p l i n g r e p r e s e n t e d a 75 f o o t l e n g t h . . 

Dr. J . C. S t e v e n s o n (1948 ) 

No. o f Samp le s L e n g t h W i d t h G o l d ( o z / T . ) U g O g U ) C o b a l t ( % ) 

20 1 2 0 ' 3 . 0 ' 0 . 765 0 .388 3 .068 

C. W. B a l l ( 1959 ) 

Lens 1 - 1 . 2 8 o z . Au/T; 0 . 3 0 o z . Ag/T; 4 . 2 0 % Co ; 3 3 . 83% A s , 0 . 005% U 3 0 

a c r o s s 1.8 f e e t . 
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Lens 2 - 1.04 o z . Au/T; 0 .2 o z . Ag/T; 1.10% Co ; 16 .39% A s , 0 . 0 1 % U 3 0 g 

a c r o s s 4 . 9 f e e t . 

A. C. S k e r l ( 1957 ) 

Dr. S k e r l c a l c u l a t e d 5500 t on s o f p r o b a b l e o r e on No. 1 L e v e l g r a d i n g 

0 .507 o z . Au/T and 2 .19% Co a c r o s s a m i n i n g w i d t h o f 5 f e e t . 

C. R u t h e r f o r d (1952 ) 

Mr. R u t h e r f o r d e s t i m a t e d an o r e r e s e r v e f o r t h e l e v e l o f a minimum 

o f 4200 t o n s o f o r e i n s i g h t g r a d i n g 0 .672 o z . Au/Ton ; 2 .974% Co and 

0 .2499% U 3 0 g . 

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

w h i c h a s s a y e d 0 .22 o z . Au/Ton , 0 .30% Co and 9 . 01% U 3 0 8 a c r o s s 5 f e e t . 

( i i ) No. 2 L e v e l ( 6 1 8 7 ' ) 

The No. 2 L e v e l d i d n o t i n t e r s e c t t h e downward p r o j e c t i o n o f t h e zones 

e n c o u n t e r e d i n t h e No. 1 L e v e l b u t two o t h e r l e n s e s were e n c o u n t e r e d . 

O b v i o u s l y t h e p r o j e c t i o n s o f t h e s e zone s between t h e No. 1 and No. 2 

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

S a m p l i n g 

C. C. S t a r r ( 1940 ) 

Mr. S t a r r c u t two s amp le s on t h e No. 2 L e v e l . One a s s a y e d 0 .88 o z . 

Au/T and 3 . 69% Co a c r o s s 3.8 f e e t and t h e o t h e r r a n 3.14 o z . Au/T and 

3.69% Co a c r o s s 4 . 4 f e e t . 
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C. R u t h e r f o r d ( 1 9 5 2 ) 

Mr. R u t h e r f o r d r e p o r t s t h r e e s a m p l e s t h a t a v e r a g e d 1.60 o z . Au/T ; 

3 . 23% Co and 0 . 3 5 5 % l ^ O g . 

A. C. S k e r l ( 1 9 5 7 ) 

Dr . S k e r l c a l c u l a t e d 5500 t o n s o f p r o b a b l e o r e a v e r a g i n g 0 . 7 6 o z . 

Au/T and 1.9% Co a c r o s s 5 .0 f e e t . 

C. W. B a l l ( 1 9 5 9 ) 

A s s a y s c u t by M r . B a l l g a ve a w e i g h t e d a v e r a g e g r a d e o f 1 .56 o z Au/T ; 

0 .34 o z . A g / T ; 3 . 0 9 % C o ; 3 1 . 0 7 % As and 0 . 0 4 9 % U 3 0 g a c r o s s an a v e r a g e 

w i d t h o f 3 . 0 8 f e e t . 

T. R. Tough ( 1 9 7 8 ) 

The w r i t e r c u t f o u r s a m p l e s a c r o s s t h e zone w h i c h gave a w e i g h t e d a v e r a g e 

g r a d e o f 1 .69 o z . Au/T ; 2 . 1 7 % Co and 0 . 0 6 5 % U 3 0 g a c r o s s 6 . 5 f e e t . 

( i i i ) No . 3 L e v e l ( 6 0 8 5 ' ) 

S a m p l i n g 

A. R. A l l e n ( 1 9 5 7 ) 

L i m i t e d s a m p l i n g a v e r a g e d 0 . 5 0 o z . A u / T ; 0 . 6 3 % Co and 0 . 1 0 % L L 0 o 

i 

a c r o s s 5 .^8 f e e t . 

C. W. B a l l ( 1 9 5 9 ) 

Two c o n s e c u t i v e s a m p l e s c u t a l o n g 11 f e e t o f t h e z o n e e x p o s e d i n t h e 

l e f t w a l l n e a r t h e f a c e o f t h e d r i f t a s s a y e d 0 . 2 2 o z . A u / T ; 0 . 1 0 o z . 

Ag/T ; 0 . 3 0 % C o ; 3 . 9 5% As and 0 . 0 0 5 % l ^ O g . 



Page 13 

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

c h a l c o p y r i t e and m a g n e t i t e were e n c o u n t e r e d w i t h some r a d i o ­

a c t i v i t y . 

S u r f a c e S a m p l i n g 

O u t c r o p above No. 1 L e v e l p o r t a l a s s a y e d 0 .68 o z . Au/Ton ; 0.2 o z . 

Ag/Ton; 5 .31% Co ; 45 . 94% A s ; and 0 . 055% U^Og a c r o s s a w i d t h o f 6 .0 

f e e t . (C . W. B a l l , 1959) 

Same a r e a as above b u t e i g h t s a m p l e s a v e r a g e d 0 .5136 o z . Au/Ton ; 

2.837% Co. and 0 . 0 1 % U 3 0 g a c r o s s 4 . 2 5 f e e t . (C . R u t h e r f o r d , 1952) 

S e l e c t e d s amp le s t a k e n f r o m t h e s h e a r zone 600 f e e t a l o n g s t r i k e and 

e a s t o f t he No. 1 L e v e l p o r t a l . (C . R u t h e r f o r d , 1952) 

W id th G o l d o z / T . C o b a l t % U 3 0 g % 

3 " 4 . 56 2 . 80 0.27 

P i c k e d 23 . 34 4 . 6 0 0 .375 

P i c k e d 7 .04 4 . 5 0 0 .75 

15 " 4 5 . 92 5.70 2 .80 
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Diamond D r i l l i n g 

D u r i n g 1952 and 1953 E s t a l l a M i n e s d r i l l e d 12 h o l e s on t h e No. 2 L e v e l 

f o r a t o t a l o f 737 f e e t . 

The c o r e was l o g g e d by A. R. A l l e n , P .Eng . and s p l i t and a s s a y e d . The 

r e s u l t s a r e as f o l l o w s : 

No. 
L eng th L o c a t i o n D i r e c t i o n 

1 Lower 
T u n n e l 

30 f t S o u t h w e s t 
D r i f t 

2 . 

24 f t 

3 

28 f t 

4 

28 f t 

6 
97 f t 

Lower 
T u n n e l 
S o u t h w e s t 
D r i f t 

Lower 
T u n n e l 
S o u t h w e s t 
D r i f t 

Lower 
T u n n e l 
S o u t h w e s t 
D r i f t 

do . 

do . 

do . 

S 82 E 

S 88 E 

S 12 E 

S 17 W 

S 52 E 

S 88 E 

A n g l e 

0 

- 2 5 

- 2 5 

N 43 W - 2 5 

L e n g t h 
o f C o r e 

F e e t 

2 .5 

2 0 . 0 

10 .9 
" 3 .5 

1.7 

1.3 

1,5-
' 1 . 5 
9 .5 

Au Oz/T 

0 . 20 

Co % 

1.28 

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

0 .36 . . _ J L 3 9 _ _ 
D i s s e m i n a t e d s u l p h i d e s 

0 . 28 0 . 93 

L o s t c o r e and m a s s i v e 
s u l p h i d e s 

0 . 28 _2_._34 
L o s t c o r e and m a s s i v e s u l p h i d e s 

0 . 35 0 . 90 

6 .5 L o s t c o r e and m a s s i v e s u l p h i d e s 

3.3 L o s t c o r e and heavy s u l p h i d e s 
4 .7 M a s s i v e t o d i s s e m i n a t e d s u l p h i d e s 

9 L o s t c o r e and m a s s i v e s u l p h i d e s 

22 L o s t c o r e and m a s s i v e t o 
d i s s e m i n a t e d s u l p h i d e s 

16 L o s t c o r e and m a s s i v e t o 
d i s s e m i n a t e d s u l p h i d e s 

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

The 12 h o l e s d r i l l e d t o t a l e d 737 f e e t i n l e n g t h . f ? ' 
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In 1956 N o r t h e r n Gem M i n i n g C o r p o r a t i o n d iamond d r i l l e d f o u r h o l e s f o r 

a t o t a l f o o t a g e o f 667 f e e t . The d r i l l d a t a i s as f o l l o w s : 

No. 
Leng th L o c a t i o n 

1-56 50 f t . i n 

167 f t Lower 
T u n n e l 

2-56 50 f t . i n 

225 f t Lower 
T u n n e l 

P i r e c t i o n A n g l e 

S 55 E - 3 0 

3-56 

125 f t Lowe r 
T u n n e l 

4 -56 

180 f t Lowe r 
T u n n e l 

S 55 E - 4 0 

100 f t . i n S 72 E - 3 0 

100 f t . i n S 72 E - 4 0 

Au Ag Co ILOo 
^ > Oz/T Oz/T %_ 6 0 

133-1/2 135 A ^ O . 2 2 0.21 

138 139 fj)' 0 . 54 - 0 .54 NIL 

139 145 6 ^ 3 . 2 . 6 - OL40 2.42 " 

145 1 4 6 - 1 / ^ 2 . 4 0 0 . 20 0 .25 " 

146-1/2 151-1/2 fo___Lost_Core 

151-1/2 1 5 2 - l / 2 / o ' l . 5 2 0 .20 

177 1 85 - 1/2 0 . 04 - 0 . 13 

185 - 1/2 192 0. 02 - 0 . 01 

83 8 8 - 1/2 0 . 04 - 0 . 08 

88 - 1/2 97 0 . 04 - 0 . 11 

186 192 M a s s i v e S u l p h i d e s 

No t y e t samp led 
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D u r i n g 1957 a t o t a l o f 2600 f e e t 

c o m p l e t e d i n 58 h o l e s ; 48 on t h e 

No. 1 L e v e l 

DDH No. D i p From - To 

13 0° 3 . 8 ' - 6 . 3 ' 
14 0 ° 2 . 0 ' - 8 . 0 ' 
15 0° 7 . 0 ' - 1 0 . 0 ' 
22 0 ° 0* - 2 . 0 ' 

7 . 0 ' - 1 2 . 5 ' 
34 - 4 0 ° 5 7 . 0 ' - 5 8 . 5 ' 
35 0° 6 . 0 * - 1 0 . 0 ' 
36 0 ° 0 ' - 4 . 0 ' 

4 . 0 ' - 1 0 . 0 ' 
37 0 ° 7 . 0 ' - 1 0 . 0 ' 

2 5 . 3 ' - 3 0 . 0 ' 
38 0 ° 6 . 0 ' - 1 1 . 0 * 

1 8 . 0 ' - 2 1 . 5 ' 
39 - 2 2 ° 1 0 . 0 ' - 2 5 . 0 * 
40 - 4 5 ° 13 . 0 * - 2 1 . 0 ' 
43 - 3 0 ° 2 0 . 0 * - 2 0 . 5 ' 
44 - 2 0 ° 1 0 . 5 ' - 4 0 . 0 ' 
46 - 4 3 ° 3 5 . 0 ' - 3 9 . 0 " 
47 - 4 5 ° 4 1 . 5 ' - 4 8 . 0 * 

4 1 . 5 " - 5 2 . 0 ' 
50 + 3 6 ° 0 ' - 4 . 0 ' 

1 2 . 3 ' - 1 4 . 0 ' 
52 + 3 6 ° 0 ' - 1.17 

8 . 1 7 ' - 1 2 . 0 * 
54 + 35° 5 . 0 ' - 9 . 5 ' 
59 - 3 8 ° 3 . 0 ' - 1 3 . 0 ' 

1 8 . 0 ' - 2 1 . 0 ' 
2 9 . 0 " - 3 3 . 0 ' 

60 - 4 0 ° 0 ' - 2 0 ' 
4 1 . 0 ' - 4 2 . 5 * 
4 8 . 0 ' - 5 0 . 0 ' 
5 6 . 0 ' - 6 0 . 0 ' 

u n d e r g r o u n d d i amond d r i l l i n g was 

. 1 L e v e l and 10 on t h e No. 3 L e v e l . 

F e e t Au oz/T Co % u 3 o 8 : 

2 . 5 ' 2 . 9 2 — 5.08 N.A. 
6 . 0 ' 0 . 5 3 5.01 0 .10 
3 . 0 ' 0 . 65 1.53 N.A. 
2 . 0 ' 0 . 10 0 ,35 N.A. 
5 . 5 ' 2 .44 -1 .13 N.A. 
1 . 5 ' 0 . 1 0 1.94 0 .32 
4 . 0 ' 0 . 452 _2.74 N.A. 
4 . 0 ' - 0.01 0 .35 N.A. 
6 . 0 ' 0 . 205 2 . 20 N.A. 

^370 ' ~ 0.221 2 .74 N.A, 
4 . 7 ' 0 . 7 0 5 2.51 N.A. 
5 . 0 1 — 0 7 5 6 0 " 2776 0 .18 
3 . 5 r ~ 0 . 680 4 , 59 N.A. 

1 5 . 0 ' 0 . 272 1.94 0 .035 
8 . 0 ' " 0 ,662 ... 1.68 0 .358 
0 . 5 ' 0 . 130 0 . 20 N.A. 

2 9 . 5 ' 0 . 667 1.00 N.A. 
4 . 0 ' 0 .228 " " 1.35 N.A. 
6 . 5 ' 0 . 177 1.49 N,A. 

1 0 . 5 ' 0 . 139 1.15 N.A. 
4 . 0 ' 0 . 60 N.A. N.A. 
1 . 7 ' 0.41 N.A. N.A. 
1 . 17 ' 0 . 64 N.A. N.A. 
3 . 8 3 1 0 .52 N.A, N.A, 
4 . 5 ~" 0 7 8 2 ' " " 0 .69 N.A. 

1 0 . 0 ' 1 .048 5.80 0 .093 
3 . 0 ' 0 . 8 8 2 .45 N.A. 
4 . 0 ' 0 .72 4 . 5 9 N.A. 

2 0 . 0 ' Same zone as DDH #40 
1 . 6 ' 2 . 30 _ 0 .80 N.A. 
2 . 0 ' 0 . 30 0."26- N.A. 
4 , 0 ' - 0 .50 1.58 N.A. 

N.A. = Not A s s a y e d 
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No. 3 L e v e l 

DDH No. D ip From - To F e e t Au oz/T Co % u 3 o 8 % 

64 0° 0 - 3.0' 3.0' 0.42 0.53 N.A. 
65 0° 0 - 6.0* 6.0' 0.12 0.40 N.A. 

12.0 ' -18.0 ' 6.0' 0.18 0.44 N.A. 
68 -30° 1.0*- 5.0' 4.0" 0.14 0.16 N.A. 

26.o , -28.o l 2.0' 3.85 1.36 N.A. 
71 -35° 10.5' 0.20 0.55 N.A. 

23.0 ' -29.0 ' 6.0' 0.18 0.31 N.A. 
11.0 ' -29.0 ' 18.0' 0.177 0.42 N.A. 

The a c t u a l d r i l l l o g s and c r o s s - s e c t i o n s o f t h e d r i l l h o l e s were n o t 

a v a i l a b l e t o t h e w r i t e r . 

E a r l y d r i l l i n g by E s t e l l a M i n e s e x p e r i e n c e d p o o r c o r e r e c o v e r y . 

T h e r e has n o t been any d i amond d r i l l i n g done on t h e s u r f a c e o f t h e p r o p e r t y , 

Ore R e s e r v e E s t i m a t e s 

( i ) C. C. S t a r r , P .Eng . , 1940 

No. 1 L e v e l : L e n g t h 75 f e e t , w i d t h 3.7 f e e t , g r a d e 0.81 o z . Au/Ton , 

2.77% C o b a l t 

T o n n a g e : 40 Tons p e r v e r t i c a l f o o t . 

C. R u t h e r f o r d , P .Eng . , 1952 

No. 1 L e v e l : 4200 t o n s i n s i g h t g r a d i n g 0.672 o z . g o l d / t o n ; 2.974% 

C o b a l t and 0.2499% l ^ O g . 

A. R. A l l e n , P . E n g . , 1955 

No. 1 L e v e l : L e n g t h 135 f e e t ; h e i g h t 85 f e e t ; w i d t h 40 i n c h e s . 

I n d i c a t e d Tonnage : 3825 t o n s . 

No. 2 L e v e l : L e n g t h 70 f e e t ; h e i g h t 40 f e e t ; w i d t h 5.0 f e e t . 

I n d i c a t e d Tonnage : 1400 t o n s . 
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A. R. A l l e n , P . E n g . , 1956 

Tonnage i n d i c a t e d by 1956 d i amond d r i l l i n g f r o m No. 2 L e v e l 4200 t on s 

T o t a l t o n s i n d i c a t e d 1955 -1956 i s 9425 t o n s . (A .R . A l l e n ) . 

A. C. S k e r l , P . E n g . , 1957 

No. 1 L e v e l : 5500 t o n s p r o b a b l e o r e g r a d i n g 0 .507 o z . g o l d / t o n and 

2 .19% C o b a l t a c r o s s 5 .0 f e e t . 

No. 2 L e v e l : 5500 t o n s p r o b a b l e o r e g r a d i n g 0 .76 o z . g o l d / t o n and 

1.9% C o b a l t a c r o s s 5 .0 f e e t . 

W i t h c o n t i n u i t y e s t a b l i s h e d be tween t h e l e v e l s and t h e l a t e r a l e x t e n t o f 

t he zone on t h e No. 3 L e v e l t h e same as on t h e u p p e r l e v e l s . D r . S k e r l 

p r o j e c t e d some 20 , 000 t on s a v a i l a b l e above t h e No. 3 L e v e l . 

A l f r e d R. A l l e n , P . E n g . , 1957  

P r o b a b l e Ore 

No. 1 L e v e l t o s u r f a c e : 4 , 2 5 0 t o n s 

Be tween No. 1 and No. 2 L e v e l s : 8 , 9 9 0 t o n s 

Between No. 2 and No. 3 L e v e l s : 1 3 , 5 0 0 t o n s 

50 f e e t b e l o w No. 3 L e v e l : 3 ,800 t o n s 

T o t a l P r o b a b l e Ore 3 0 , 5 4 0 t o n s 

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

b u t gave g r a d e s as f o l l o w s : 
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S u r f a c e 

Samp le s W i d t h G o l d o z/Ton C o b a l t % u * 3 0 g % 

8 51 i n c h e s 0 .5136 2 .836 0.01 

No. 1 L e v e l 

20 36 i n c h e s 0 .765 3 .068 0 .338 

6 D r i l l H o l e s 126 i n c h e s 0 .53 1.48 0 .023 

No. 2 L e v e l 

71 i n c h e s 1.60 3 .23 0 .335 

No. 3 L e v e l 

67 i n c h e s 0 .50 0 . 63 0 .10 

C. W. B a l l , 1959 

S u r f a c e s h o w i n g No. 1 L e v e l P o r t a l . ( 2 0 ' x 5 ' x 2 0 ' ) 

250 t o n s a t 0 .5 o z . g o l d / t o n ; 0 .2 o z . s i l v e r / t o n ; 3 .0% C o b a l t ; 

30% A r s e n i c and 0 . 05% U 3 0 g . 

No. 1 L e v e l 

( a ) 202 t o n s a t 1.00 o z . g o l d / t o n ; o .3 o z . s i l v e r / t o n ; 3.0% C o b a l t ; 

25% a r s e n i c and 0 .005% U 3 0 g . ( 3 0 ' x 1 . 8 ' x 3 0 ' ) 

(b) 918 t on s a t 1.00 oz g o l d / t o n ; 0 .2 o z . s i l v e r / t o n , 1.00% C o b a l t ; 

15% a r s e n i c and 0 . 0 1 % U 3 0 g . (50* x 4 . 9 ' x 3 0 ' ) . 



No. 2 L e v e l ( 1 2 ' x V x 1 2 ' ) 

36 t o n s a t 1.4 oz g o l d / t o n ; 0 .3 

a r s e n i c and 0 .04% U 3 0 g . 

No. 3 L e v e l 

No e s t i m a t e made. 
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o z . s i l v e r / t o n ; 2 .5% C o b a l t , 25% 

TOTAL ORE RESERVES (C . W. B a l l ) 1500 t on s a t 0.9 o z . g o l d / t o n ; 

0.2 o z . s i l v e r / t o n ; 1.6% C o b a l t ; 19% a r s e n i c and 0 .016% U 3 0 ^ 

A l t h o u g h Mr. B a l l has n o t d e f i n e d h i s o r e r e s e r v e s i t i s assumed t h a t t h e 

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

appea r s f r o m h i s r e p o r t t h a t he d i d n o t have a l l t h e a v a i l a b l e d iamond 

d r i l l r e s u l t s . He o n l y mades m e n t i o n o f some 740 f e e t o f u n d e r g r o u n d 

d r i l l i n g done i n 1956 and a p p a r e n t l y d i d n o t i n c o r p o r a t e any d r i l l i n g 

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

E x t e n s i v e work on t h e m e t a l l u r g i c a l c o m p l i c a t i o n s was c a r r i e d o u t by t h e 

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

i n 1939. The i n v e s t i g a t i o n r e s u l t e d i n a f l o w - s h e e t b e i n g d e v e l o p e d w h i c h 

i n v o l v e d medium t o h i g h t e m p e r a t u r e and p r e s s u r e l e a c h i n g . T e s t s i n d i c a t e d 

t h a t 90% o f t h e c o b a l t and 98% o f t h e g o l d c o u l d be r e c o v e r e d . 

R e c e n t l y t h e U.S. B u r e a u o f M i n e s , Reno, Nevada d e v e l o p e d a t e c h n i q u e u s i n g 

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

c o n c e n t r a t e s c o n t a i n i n g as h i g h as 45% a r s e n i c a l o n g w i t h c o p p e r , c o b a l t , 

and s i l v e r . 97% o f t h e c o b a l t and 99% o f t h e s i l v e r was r e c o v e r e d . 

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

s o l u t i o n and i n j e c t i n g oxygen a t 50 p s i g . p r e s s u r e w h i l e m a i n t a i n i n g a 

t e m p e r a t u r e o f 1 10° t o 115°C . The l e a c h i n g i s c o m p l e t e d i n a b o u t 4 h o u r s . 

The B u r e a u has been w o r k i n g on c e n c e n t r a t e s f r o m m a t e r i a l f r o m t h e N o r t h e r n 

Gem p r o p e r t y f o r t h e p a s t few m o n t h s . P r e l i m i n a r y t e s t s showed t h a t 

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

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

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

as s t a b l e o x i d e s . S u l p h u r i s c o n v e r t e d t o t h e e l e m e n t a l f o r m and r e p o r t s 

t o t he t a i l s . 
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E x p l o r a t i o n Programme 

M a j o r R e s o u r c e s L t d . h o l d s a t o t a l o f 80 C r o w n - G r a n t e d and l o c a t e d u n i t s 

a d j o i n i n g t h e e i g h t C r o w n - G r a n t e d c l a i m s h e l d by N o r t h e r n Gem M i n i n g 

C o r p o r a t i o n . An a i r b o r n e g e o p h y s i c a l s u r v e y s h o u l d be c a r r i e d o u t o v e r 

t h e e n t i r e a r e a c o v e r e d by a l l t h e c l a i m s as a means o f d e l i n e a t i n g t h e 

ma i n zone on t h e Gem p r o p e r t y and i t s p o s s i b l e e x t e n s i o n i n t o t h e a d j o i n ­

i n g g r ound h e l d by M a j o r R e s o u r c e s L t d . The s u r v e y w o u l d a l s o l o c a t e 

o t h e r h i t h e r t o unknown zones w h i c h may o c c u r w i t h i n t h e c o n f i n e s o f a l l 

o f t h e c l a i m s . 

U n d e r g r o u n d d iamond d i r i l i n g s h o u l d be u n d e r t a k e n t o r e c h e c k t h e p r e v i o u s 

d r i l l i n g r e s u l t s . 

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

be done t o o b t a i n a more a c c u r a t e a v e r a g e g r a d e . 

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

downward e x t e n s i o n o f t h e zone e n c o u n t e r e d i n t h e No. 3 L e v e l and i f 

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

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

A g r ound f o l l o w - u p g e o p h y s i c a l s u r v e y s h o u l d be done t o a c c u r a t e l y l o c a t e 

and d e f i n e any a i r b o r n e a n o m a l i e s . 
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E s t i m a t e o f C o s t s o f E x p l o r a t i o n Programme 

A i r b o r n e G e o p h y s i c a l S u r v e y - Combined EM - Magne tomete r T o t a l 

F i e l d S c i n t i l l o m e t e r $ 10,000 

Ground E.M. and S c i n t i l l o m e t e r S u r v e y - 20 m i l e s @ $ 2 5 0 / m i l e 5,000 

Road R e h a b i l i t a t i o n 15 ,000 

U n d e r g r o u n d Diamond D r i l l i n g - 2000 f e e t @ $ 2 0 / f t . 40 ,000 

S u r f a c e Diamond D r i l l i n g - 3000 f e e t @ $ 2 5 / f t . 75 ,000 

S a m p l i n g and A s s a y i n g 10 ,000 

E n g i n e e r i n g and S u p e r v i s i o n 10 ,000 

T r a v e l and A c commoda t i on 5,000 

C o n t i n g e n c i e s 30 ,000 

$200 ,000 

I t i s e s t i m a t e d t h a t t h e recommended e x p l o r a t i o n programme s h o u l d t a k e 

a p p r o x i m a t e l y s i x months t o c o m p l e t e . 

March 1 9 , 1979 

V a n c o u v e r , B. C. 
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B ib " ! i o g r a p h y 

L e c k i e - E w i n , P. - E x p e r i m e n t a l R e d u c t i o n and E l e c t r o l y s i s o f 
Adams, P e r c y A. C o b a l t O re f r o m t h e L i t t l e Gem M i n e . R e p o r t on 

M e t a l l u r g i c a l & R e s e a r c h , U n i v e r s i t y o f B r i t i s h 
C o l u m b i a , May 1939 . 

S t a r r , C h a r l e s C , P . E n g . - R e p o r t o f P r e l i m i n a r y E x a m i n a t i o n o f 
t h e L i t t l e Gem G r o u p , Gun C r e e k , B r i d g e R i v e r 
D i s t r i c t , B. C , Sep tember 4 , 1940. 

T a y l o r , R. R., P . E n g . - An i n v e s t i g a t i o n o f T r e a t m e n t Methods o f 
C o b a l t O re f r o m t h e L i t t l e Gem M i n e , B r i d g e R i v e r , 
A p r i l 1 9 41 . 

R u t h e r f o r d , C , P . Eng . - R e p o r t on L i t t l e Gem P r o p e r t y , B r i d g e R i v e r 
D i s t r i c t , May 21 1952 . 

A l l e n , A l f r e d R., P . Eng . - R e p o r t on t h e Gem P r o p e r t y , B r i d g e R i v e r , 
B. C , J u l y 1 955 . 

- The N o r t h e r n Gem, B i r d g e R i v e r , B. C , 
November 1956 . 

- N o r t h e r n Gem M i n i n g C o r p o r a t i o n L t d . ( N . P . L . ) 
P r o g r e s s R e p o r t f o r t h e y e a r 1957 , December 1957. 

S k e r l , A. C , P . E n g . - The G e o l o g y o f t h e N o r t h e r n Gem M i n e , Near M i n t o , 
B. C , O c t o b e r 2 2 , 1957 . 

B a l l , C l i v e W. - G e o l o g i c a l R e p o r t , G o l d - C o b a l t - U r a n i u m O c c u r r e n c e s , 
N o r t h e r n Gem M i n i n g C o r p . L t d . B r i d g e R i v e r , B. C , 
December 3 0 , 1 959 . 

Hughson, M. R. - M i n e r a l o g i c a l R e p o r t on a G o l d - U r a n i u m Ore f r om t h e 
N o r t h e r n Gem M i n i n g C o r p . L t d . , M i n t o , B. C. R e f . No. 
2 / 5 8 - 5 , May 2 2 , 1958 . Dep t . o f M i n e s and T e c h n i c a l 
S u r v e y s , I n v e s t i g a t i o n R e p o r t 1R58 -89 . 

L e a c h i n g Comp lex S u l p h i d e C o n c e n t r a t e s 
U s i n g Aqueous C h l o r i d e O x i d a t i o n S y s t e m s . U. S. 
B u r e a u o f M i n e s , Reno M e t a l l u r g i c a l R e s e a r c h C e n t r e , 
Reno , N e v a d a , 1978 . 

T a y l o r , R. R., P . Eng . - P r o p o s e d N o r t h e r n Gem F l o w S h e e t f o r t h e 
S i n t e r i n g and S m e l t i n g o f T a b l e C o n c e n t r a t e s 1960? 

S t e v e n s o n , J . L . - B. C. M i n i s t e r o f M ine s R e p o r t pp . A 1 1 2 - 1 1 9 , 1948 . 

D i s c u s s i o n s w i t h R. R. T a y l o r , R. E. L i n s t r o m and B. J . S c h e i n e r and 
t e c h n i c a l s t a f f a t t h e U. S. B u r e a u o f M i n e s , Reno , Nevada . 

S c h e i n e r , B. 0 . -
L i n s t r o m , R. E. 
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CERTIF ICATE 

I, THOMAS R. TOUGH, o f t h e C i t y o f R i c hmond , i n t h e 

P r o v i n c e o f B r i t i s h C o l u m b i a , do h e r e b y c e r t i f y : 

T h a t I am a C o n s u l t i n g G e o l o g i s t and a p r i n c i p a l i n 

T. R. Tough & A s s o c i a t e s L t d . , w i t h o f f i c e s l o c a t e d a t 708 -

850 West H a s t i n g s S t r e e t , V a n c o u v e r , B r i t i s h C o l u m b i a . 

I f u r t h e r c e r t i f y t h a t : 

1. I am a g r a d u a t e o f t h e U n i v e r s i t y o f B r i t i s h C o l u m b i a 
( 1965 ) and h o l d a B . Sc . d e g r e e i n G e o l o g y . 

2 . I have been p r a c t i s i n g my p r o f e s s i o n f o r t h e p a s t 
t h i r t e e n y e a r s . 

3. I am r e g i s t e r e d w i t h t h e A s s o c i a t i o n o f P r o f e s s i o n a l 
E n g i n e e r s o f B r i t i s h C o l u m b i a . 

4 . The i n f o r m a t i o n f o r t h i s r e p o r t was o b t a i n e d f r o m a 
p e r s o n a l e x a m i n a t i o n o f t h e p r o p e r t y on Sep tember 8 , 
1978 and f r o m p u b l i s h e d , p r i v a t e and gove rnment 
p u b l i c a t i o n s . 

5. I have no d i r e c t o r i n d i r e c t i n t e r e s t w h a t s o e v e r i n t h e 
p r o p e r t y d e s c r i b e d h e r e i n , no r i n t h e s e c u r i t i e s o f 
M a j o r R e s o u r c e s L t d . and do n o t e x p e c t t o r e c e i v e any 
i n t e r e s t t h e r e i n . 

6. I have r e s i g n e d as a D i r e c t o r o f N o r t h e r n Gem M i n i n g 
c o r p o r a t i o n as o f March 5 , 1979. 

Da ted a t V a n c o u v e r , B r i t i s h C o l u m b i a , pens d 9 t h - jaffy^ 

o f M a r c h , 1979. F^^^^\ 
O F 

l^iomas feRtTDBgfc, 
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S A M P L I N G A N D A S S A Y S 

The most complete and conservative sampling of the property has been done by Stevenson.* and his 
results are as fol lows: 

B . C . Department of Mines , A S S A Y S , L I T T L E G E M M I N E 
September. 1948. (Nos . 1-39: channel samples) 

>ample 
N o . 

Width 
Inches 

C o l d 
o r . / ton 

Si lver 
o z . / ton 

Equivalent 
P e r Cent 

U r a n i u m Oxide 
Cobalt 

P e r C e n t . 
Iron A r s e n i c 

P e r C e n t . P e r C e n t . 
Sulphur 

P e r C e n t . 
S i l ica 

Per C e n t . 

1 24 1 .04 ni l 0. 0055 3.6 

2 30 0.41 nil 0. 030 1 .3 28.7 42.6 14.5 6.3 

3 72 0.52 n i l 0. 022 5..1 20.3 48.2 3.7 5.9 

4 84 0.32 nil 0. 0025 5.1 20.0 61.2 1 .6 3.7 

5 24 0.24 1 .1 0.02 0.3 

6 25 0 .27 trace 0 . 0035 4.4 

7 24 0.35 nil 0,02 3.9 

8 18 1 .60 ni l 0. 007 4.3 25.2 42.2 14.2 2.7 

9 60 C .27 n i l 0. 010 0.9 

10 96 0.87 n i l 0 . 003 0.8 

11 60 0.22 nil 0 . 01 0.3 

12 24 0.02 trace 0 . 014 0.5 

13 13 1 .24 0-1 0 . 008 6.0 

14 36 0.53 nil 0 . 036 3.5 

15 12 0.61 trace 0 . 005 5.7 

16 33 0.62 0.1 0. 022 4.1 

17 36 0.51 ni l 0 . 032 2.5 

18 39 0.15 trace 0.21 1 .5 

19 36 1 .09 0.1 0. 026 6.6 

20 36 0.23 trace 1 . 01 1 .3 

21 38 0.48 - 0.3 1 . 54 2.9 15.4 12.8 4.9 23.2 

22 40 0.38 0.1 0.24 3.0 

23 53 0.84 0.3 0 57 4 .0 20.1 27.2 9.8 9.8 

24 49 0.01 ni l 0.23 0.7 

25 52 0.51 0.4 0 21 3.5 

26 34 1 .21 0.1 1 .04 5.3 21.7 36.8 13.0 9.5 

27 23 1 .78 trace 0 .53 7.2 16.4 32.6 11 .6 14.4 

28 60 0.76 n i l 1 .89 5.4 

29 39 1 .58 0.1 0 .0095 3.8 21.5 31.5 11 .3 12.5 

30 39 1 .82 nil 0 .010 1 .3 

31 38 0.58 trace 0 .003 0.6 

32 24 0.83 0.1 0 .003 0.5 

33 48 1 .00 nil 0 .003 1 .4 

34 33 1 .26 ni l 0 .0025 1 .1 

35 26 1 .40 trace 0 .0015 1 .2 

36 12 0.34 ni l 0 .002 0.4 

37 60 0.12 trace 0 .004 2.0 

38 80 2.21 trace 0 .87 3.1 

39 72 2.14 n i l 0 .018 4.4 19.8 45.4 3.1 7.6 

Stevenson, J . L . B C . M i n i s t e r of Mines Report 194B pp . A U 2 - 1 1 9 
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ORE RESERVES 

The d a t a u sed f o r c a l c u l a t i n g t onnage s and w e i g h t e d a v e r a g e g r a d e s were 

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

and f r o m u n d e r g r o u n d d iamond d r i l l i n g above and be l ow t h e l e v e l s . 

The r e s e r v e s have been c a t e g o r i z e d as r e a s o n a b l y a s s u r e d and a r e as 

f o l 1 o w s : 

B l o c k L o c a t i o n Tonnage Au o z / t o n Co% 1)303% 

A From S u r f a c e t o 30 f e e t b e l o w 
No. 1 L e v e l 6 , 2 3 0 0 .586 2 . 7 0 0 .0506 

B 30 f e e t above No. 2 L e v e l t o 
50 f e e t b e l o w No. 2 L e v e l 3 , 360 1.519 3 .05 0 .2296 

C Same as B l o c k B, p a r a l l e l 
zone 5 , 333 0 .355 1.162 0 .0500 

D 50 f e e t above No. 3 L e v e l t o 
50 f e e t b e l o w No. 3 L e v e l 5 , 000 0 .640 0 . 55 0 . 0500 

T o t a l Tonnage ( R e a s o n a b l y A s s u r e d ) = 1 9 , 9 2 3 t o n s 

We i gh ted A v e r a g e Grade = 0 . 5 2 7 o z A u / t o n ; 1 .81% C o ; 0 . 0824% U3O8 

T h e r e a r e o t h e r m i n e r a l i z e d and p a r a l l e l z o n e s t h a t have been e n c o u n t e r e d 

on t h e No. 1 and No. 3 L e v e l s f o r w h i c h t h e r e i s i n s u f f i c i e n t d a t a a v a i l a b l e 

t o d e t e r m i n e t onnage s and g r a d e . I t i s e s t i m a t e d t h a t a p p r o x i m a t e l y 5 ,000 

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

POTENTIAL ORE RESERVES 

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

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

s u c h r e s e r v e s . 

T. R. TOUCH <V ASSOCIATES LTD. 
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