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HANNA GOLD MINE3 LIMITED - C a s s i a r B . C . 

L o c a t i o n 

Hanna G o l d Mines L i m i t e d has a g o l d p r o s p e c t , 

c o n s i s t i n g of the Copco and L i z g r o u p s , t o t a l l i n g s e v e n t y -

seven c l a i m s , C a s s i a r d i s t r i c t , L i a r d M i n i n g D i v i s i o n . 

The c l a i m s are f o u r m i l e s e a s t oF Cass i a r on the e a s t e r n 

s l o p e of Q a r t z r c c k Greek. 

H i s t o r y 

T h i s p r o p e r t y was o r i g i n a l l y s t a k e d as the 

Co r n u c o p i a group i n 193^- 7n 19U6, Benroy G o l d Mines L t d . 

bought the c l a i m s and I n i t i a t e d an e x t e n s i v e t r e n c h i n g 

and diamond d r i l l i n g program. Nc commercial d e p o s i t was 

found and the c l a i m s were a l l o w e d t o l a p s e . J . Copeland 

and J . Cou t r e r e s t a k e d the p r o p e r t y i n I 9 6 0 . D u r i n g the 

summer of I960, 2^ tons of v e i n m a t e r i a l of u n s t a t e d grade 

was t r e a t e d i n a G i b s o n s e l f - a m a l g a m a t i n g m i l l . C o r n u c o p i a 

E x p l o r a t i o n s L t d . w h ich s u b s e q u e n t l y changed i t s name t o 

Hanna G o l d Mines L t d . a c q u i r e d the p r c n e r t ^ i n l a t e I960. 
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Up t o J u l y l C | o 3 , Hanna G o l d Mines had complete ! 2,^.00 f t 

of d r i f t i n g and c r c s s c u t t i n g , 1,200 f t of underground 

diamond d r i l l i n g , and some s u r f a c e s t r i p p i n g . 

M i n e r a l o g y 

R e p r e s e n t a t i v e r o c k samples from 21 (?) zones 

of the mine were s t u d i e d . Most of the specimens were q u a r t z 

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

t e t r a h e d r i t e , c h a l c o o y r i t e , c a l c i t e and t o u r m a l i n e , k few 

samples c o n t a i n e d s m a l l i r r e g u l a r masses of f r e e g o l d . 

The remainder of the specimens were w a l l - r o c k , an a l t e r e d 

andesine f l o w . S i e v e n p o l i s h e d s e c t i o n s and s e v e r a l t h i n 

s e c t i O i i s were s t u d i e d t o determine t e x t u r a l r e l a t i ens hi ps 

between the m i n e r a l s . W i t h o u t a d r i f t and c r o s s c u t -plan i t 

has been i m p o s s i b l e t o c o r r e l a t e the m i n e r a l o g y flrom one 

zone t o a n o t h e r . 

Most of the m i n e r a l s o c c u r i n quar~z v e i n s , v a r y 

i n g i n w i d t h from 6 i n . t o 3 i f t . Emplacement of the v e i n s 

was c o n t r o l l e d by j o i n t s s t r i k i n g N 60° Hi t o S 8 0 E and 

d i p p i n g s t e e p l y t o the s o u t h . 

Megascopic D e s c r i p t i o n s 

(a) w a l l - r o c k : The w a l l - r o c k i s an a l t e r e d , medium g r e y 

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

of p y r i t e up t o 2 mm i n d i a m e t e r . A r s e n o p y r i t e accompanies 

the p y r i t e i n some zones. Some specimens have a s c h i s t o c i t y 

caused by s h e a r i n g . 
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(b) q u a r t z : Q u a r t z c o m p r i s e s about 9$% of the v e i n m a t e r i a l 

I t i s massive w i t h numerous c a v i t i e s l i n e d w i t h e u h e d r a l 

c r y s t a l f a c e s , t h e c a v i t i e s are g e n e r a l I v 1 t o 2 mm. 

w i d e, but may be as wide as ^ i n c h . G e n e r a l l y , q u a r t z 

has a sharp c o n t a c ^ w i t h the w a l l - r o c k . Some q u a r t z has 

been h i g h l y f r a c t u r e d by s h e a r i n g s t r e s s e s . Q u a r t z 

has a l t e r e d t o s e r i c i t e i n one s p o t . 

(c) P y r i t e : P y r i t e o c c u r s as: e u h e d r a l c r y s t a l s up t o 2 mm 

i n d i a m e t e r i n the w a l l - r o c k , bands i t o J In. wide i n 

the q u a r t z p a r a l l e l i n g the v e i n w a l l , and as i s o l a t e d 

e u h e d r a l c r y s t a l s uo t o l i mm i n d i a m e t e r i n the q u a r t z . 

P y r i t e and the othe' 1 m i n e r a l s are u s u a l l y found c l o s e 

t o the v e i n w a l l . Bands of p y r i t e are composed of 

a n h e d r a l t o e u h e d r a l c r y s t a l s , v a r y i n g from .2 t o 2 mm 

i n d i a m e t e r . A r s e n o p y r i t e may be p r e s e n t . 

(d) A r s e n o p y r i t e : A r s e n o p y r i t e has a s i m i l a r h a b i t as p y r i t e ; 

e u h e d r a l c r y s t a l s i n the w a l l - r o c k , bands i n the q u a r t z , 

and f i l l i n g s m a l l f r a c t u r e s i n the q u a r t z . There seems 

t o be a d e f i c i e n c y of p y r i t e when a r s e n o p y r i t e i s 

p r e s e n t . Rhombic c r y s t a l s o f a r s e n o p y r i t e are g e n e r a l l y 

0.2 t o 0 . 8 mm l o n g and are o c c a s i o n a l l y t w i n n e d . 

(e) T e t r a h e d r i t e , S p h a l e r i t e , C h a l c o p y r i t e : These m i n e r a l s 

are r a r e i n the specimens. They occur e i t h e r t o g e t h e r 

or i n d i v u a l l y as i r r e g u l a r masses UP t o £ i n . l o n g . 

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

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



( f ) G o l d : G o l d e i t h e r f i l l s s m a l l f r a c t u r e s or c a v i t i e s i n 

the q u a r t z . A l l g e l d observed was c l o s e l y a s s o c i a t e d 

w i t h p y r i t e . 

(g) T o u r m a l i n e : Tourmaline i s p r e s e n t i n a few specimens as 

e u h e d r a l c r y s t a l s up t o 2 mm l o n g i n the q u a r t z . One 

specimen c o n t a i n e d a massive t o u r m a l i n e v e i n l-§ i n . wide 

(h) G a l c i t e : C a l c i t e o c c u r s as minute c r y s t a l s l i n i n g some 

c a v i t i e s i n the q u a r t z anoy4s s m a l l I r r e g u l a r v e i n s up 

t o 1 I n . w i d e j sometimes c a l c i t e forms v e i n s w i t h 

q u a r t z . 

( i ) J a s p e r : One p i e c e of j a s p e r a s s o c i a t e d w i t h p y r i t e was 

observed• 

M i c r o s c o p i c D e s c r i p t i o n s 

{a) W a l l - r o c k : The w a l l - r o c k i s composed of l a t h s of f e l d 

s p a r , and i r r e g u l a r masses of q u a r t z and c a l c i t e . Some 

of the f e l d s p a r s have a l t e r e d t o se r i c i t e • S m a l l 

I r r e g u l a r masses of p y r i t e are peppered t h r o u g h the w a l l 

r o c k . The r o c k has been s i l i c i f i e d and c a r b o n a t i z e d . 

(b) q u a r t z : K a s 3 i v e i n a l l s e c t i o n s except one , where a few 

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

of the q u a r t z i s h i g h l y f r a c t u r e d . 

(c) P y r i t e : P y r i t e bands are bounded by c r y s t a l f a c e s 200 t o 

3 0 0 / * l o n g . W i t h i n the bands the p y r i t e i s massive and 

has been h i g h l y f r a c t u r e d . Some of the f r a c t u r e s have 



5 

been f i l l e d w i t h q u a r t z . I n two s e c t i o n s , e u h e d r a l 

c r y s t a l s of a r s e n o p y r i t e , 100 t o l£o/*long were observed 

i n the massive p y r i t e . Some g o l d was a s s o c i a t e d w i t h 

the f r a c t u r e d p y r i t e . 

(d) A r s e n o p y r i t e : A r s e n o p y r i t e v e i n l e t s are composed of 

f r a c t u r e d s u b h e d r a l t o e u h e d r a l c r y s t a l s , lf>0 t o 200*** 

l o n g , s u r r o u n d i n g h i g h l y f r a c t u r e d massive c o r e s . Some 

f r a c t u r e s have been f i l l e d w i t h q u a r t z . 

(e) S p h a l e r i t e : S p h a l e r i t e c o n t a i n s s m a l l e x s c l u t i o n b o d i e s <5>f 

c h a l c o p y r i t e ( 20 t o 30/* i n diameter'') and s m a l l 

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

S p h a l e r i t e has been h i g h l y f r a c t u r e d . 

( f ) T e t r h e d r i t e : Some specimens of t e t r a h e d r i t e have been c ut 

by i r r e g u l a r v e i n l e t s of c h a l c o p y r i t e t J i O t o l$0/**w.lde) 

and q u a r t z (100 t o 300/* wide) . 

(g) C h a l c o p y r i t e : C h a l c o p y r i t e o c c u r s as massive m a t e r i a l 

w i t h no i n c l u s i o n s , as v e i n l e t s i n t e t r a h e d r i t e , o r 

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

(a) G o l d : G o l d f i l l s f r a c t u r e s i n q u a r t z and p y r i t e . G r a i n 

s i z e i s g e n e r a l l y 100 t o !;00yU i n mean d i a m e t e r , however 
•be 

f i n e r g r a i n s may A as s m a l l as 1 0 / * . 

( I ) T o u r m a l i n e : The t o u r m a l i n e v e i n has a m a t r i x of a n h e d r a l 

c a l c i t e c r y s t a l s ; whereas the r e m a i n i n g t o u r m a l i n e has 

a quartz m a t r i x . 
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T e x t u r e 

I r r e g u l a r b l e b s ( 2 0 t o 3 0 / * wide) and a l i g n e d rods 

( 2 / * -by 1 0 / * ) of c h a l c o p y r i t e are e x s o l v e d i n s p h a l e r i t e . 

Some boundary f e a t u r e s are shown i n f i g u r e s 1 t o 5 at the 

end of the r e p o r t . 

M i n e r a l Abundance 

Qu a r t z c o n s t i t u t e s about 95$ of the v e i n m a t e r i a l 

w i t h the remainder m e t a l l i c m i n e r a l s . P y r i t e (**8o$0 and 

a r s e n o p y r i t e ( ^ 2 0 $ ) are the dominant s u l p h i d e s . S p h a l e r i t e , 

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

p r e s e n t i n t r a c e amounts. 

P a r a g e n e s i s 

I t i s q u i t e apparent from the hand specimens t h a t 

the m i n e r a l o g y and o r d e r o f c r y s t a l l i z a t i o n changes from 

v e i n t o v e i n . However the p a r a g e n i c sequence below seems t o 

be a p p l i c a b l e t o most of the zones s t u d i e d . I n some zones 

some of the m i n e r a l s are not observed. 

A minor amount of a r s e n o p y r i t e f o l l o w e d by a l a r g e r 

q u a n t i t y of p y r i t e were d e p o s i t e d i n the w a l l - r o c k f i r s t . 

Some of the p y r i t e formed e n c r u s t a t i o n s on the v e i n w a l l s . 

T o u r m a l i n e was p r o b a b l y the next m i n e r a l t o c r y s t a l l i z e , 

f o l l o w e d by q u a r t z w h i ch c o n t i n u e d t o c r y s t a l l i z e * ; u n t i l a f t e r 

the m e t a l l i c m i n e r a l s had been d e p o s i t e d . Some of the q u a r t z 

seems t o have permeated the w a l l - r o c k . A r s e n c p y r i . t e f o l l o w e d 
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by p y r i t e appear a g a i n i n the form of bands and i s o l a t e d 

c r y s t a l s i n q u a r t z . Gold was the n e x t m i n e r a l t o c r y s t a l l i z e , 

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

on c a v i t y j s w a l l s . Next t o c r y s t a l l i z e was s p h a l e r i t e c l o s e l v 

f o l l o w e d by t e t r a h e d r i t e and c h a l c o p y r i t e . The f i n a l / ^ t o 

appear was c a l c i t e . 

Type of D e p o s i t 

The d e p o s i t seems t o be a h i g h l e v e l , h i g h 

temperature emplacement. E x s o l u t i o n of c h a l c o p y r i t e i n 

s p h a l e r i t e suggests a d e p o s i t i o n temperature of i|_b'00C. 

However the presence of a r s e n o p y r i t e and t o u r m a l i n e I n d i c a t e 

a d e p o s i t ! r n a l temperature around E>50*C. Because the v e i n s 

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

were emplaced a t a r e l a t i v e l y h i g h l e v e l . 



toor>vi fit Un«. 

"fcatVa.ke4rit«. 

ecJci1"4 

i w e 

orAewoptj r i t e 



C 0*ed) Sri |l m 3 f r a c t u r e s i n 

S p k a l e r f t ' e C f c r o v i n} v e i n e d 
"t-e+ralictiriteCWwc^ ctn«i ekedcopynfe 
Cyellow,)-

J i 
SC A u E 

F i a . £ 

s p i t F 3 

( y e l l o w ; S p K a - l e r i t e C - t r o v v n ^ ' 

5 / 
—4 1 

^ 3 * 3 



yd 

T e t r w - n e d r - i t e ^ J>/ue) v e i n e d 

* y < ^ o t t r t t f w n i t e > a n J 

i n m a s s i v e p y r i t e ( o r u f t ^ e-V 



11 

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

(1) G a b r i e l s e , H u b e r t , KcDame Map-Area, C a s s i a r D i s t r i c t , 

B r i t i s h C olumbia, G3C Memoir 319 , 1 9 6 3 . 

(2) Annual R e p o r t , M i n i s t e r of Mines and P e t r o l e u m R e s o u r c e s , 

B r i t i s h Columbia, 'ij . 6 , 'Jj.7, ' 6 0 , »6l, • o 2 . 

(3) Survey of M i n e s , The F i n a n c i a l P o s t , I96J4., n S U , 


