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INTRODUCTION 

The M o r r i s Mine, a p r o p e r t y o f the B r i d g e I s l a n d 

G o l d s , l i m i t e d , i s at the s o u t h end o f T a t l a y o k a Lake, 

B r i t i s h Columbia. The a r e a i s a c c e s s i b l e by motor road,and 

i s 165 m i l e s s o u t h and west of W i l l i a m s Lake on the P a c i f i c 

Great E a s t e r n R a i l w a y . 

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

v e i n s i n T r i a s s t t s e d i m e n t s , and i n f r a c t u r e s i n a q u a r t z 

d i o r i t e s i l l 3 r e l a t e d p r o b a b l y , t o the Coast Range B a t h o l i t h . 

These v e i n s c o n t a i n c o n s i d e r a b l e amounts of s t i b n i t e and 

a r s e n o p y r i t e , w i t h l e s s e r amounts of t e t r a h e d r i t e , p y r i t e , and 

s p h a l e r i t e , 

P r i o r to the p r e s e n t war, the v a l u e o f the p r o p e r t y 

was c o n s i d e r e d to l i e i n the g o l d and s i l v e r c o n t e n t o f t h e 

o r e . T h i s i s as much as one ounce per t o n of g o l d , and 

twenty-two ounces per t o n o f s i l v e r . However, under p r e s e n t 

c o n d i t i o n s the l a r g e amounts of s t i b n i t e i n the ore have 

become of prime i m p o r t a n c e . 

The w r i t e r has examined t h r e e p o l i s h e d s e c t i o n s 

p r e p a r e d from ore specimens of t h i s p r o p e r t y . The o b j e c t 

o f t h i s e x a m i n a t i o n was to determine the f e a s i b i l i t y o f m i l l i n g 

the ore and s e p a r a t i n g the a r s e n o p y r i t e from the s t i b n i t e . 

P r e p a r a t i o n o f S e c t i o n s 

Three hand specimens, numbers 4, 5, and SO, c o l l e c t e d 

by Dr. H. V. Warren, were s e l e c t e d from the l a b o r a t o r y 

c o l l e c t i o n . I n a l l h i s work w i t h these specimens, i n c l u d i n g 



r e f e r e n c e s to them i n t h i s r e p o r t , the w r i t e r has r e t a i n e d 

t h e s e numbers. 

A s e c t i o n abousfc. one q u a r t e r of an i n c h t h i c k ? a n d 

t h r e e q u a r t e r s o f an i n c h aquare,was cut from each hand 

specimen w i t h a diamond saw. A l l fragments o f t h e same 

specimen were p l a c e d i n l a b l e d t r a y s f o r f u t u r e r e f e r e n c e . 

One i n c h l e n g t h s o f l i i n c h by 1% i n c h b r a s s 

t u b i n g were used as mounting boxes f o r the specimens. Both 

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

w h i c h , the s e c t i o n s were p l a c e d on a p i e c e o f smooth paper 

l y i n g on a g l a s s p l a t e , w i t h the mounting boxes around them. 

Next a m i x t u r e o f demar gum, s h e l l a c , and t u r p e n t i n e , h e a t e d 

to the p r o p e r c o n s i s t e n c y , was poured around each s e c t i o n ; ' 

u n t i l the mounting boxes were about one h a l f f u l l . The 

demar was then a l l o w e d t o harden. F i n a l l y , p l a s t e r o f P a r i s 

was used t o f i l l the mounting boxes c o m p l e t e l y . 

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

i n t o t h r e e s t a g e s . F i r s t , the s e c t i o n s are ground on a low. 

speed l a p u s i n g corundum powder as an a b r a s i v e . S e c o n d l y 

a l o x i t e a b r a s i v e i s u s e d , f i r s t on a medium speed power l a p , 

and t h e n by hand on a g l a s s l a p . L a s t l y , chromic o x i d e 

.is used on a b i l l i a r d c l o t h l a p , to g i v e the s e c t i o n s a f i n a l 

p o l i s h . 

EXAMINATION OF SECTIONS 

The t h r e e * e i 3 t i o r i f l , p r e p a r e d as above, were examined 

under a m e t a l l o g r a p h i c m i c r o s c i p e to determine t h e m i n e r a l s 
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p r e s e n t , and t h e i r s i z e and d i s t r i b u t i o n . When n e c e s s a r y , 

m i c r o c h e m i c a l , a n d e t c h t e s t s were used. The r e s u l t s o f t h i s 

e x a m i n a t i o n are g i v e n below f o r each s e c t i o n . 

S e c t i o n H 

The m i n e r a l i z a t i o n i n t n i s s e c t i o n i s e n t i r e l y 

q u a r t z and s t i b n i t e . The q u a r t z i s grey i n c o l o u r and i s 

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

o f the q u a r t z and has r e p l a c e d i t t o a c o n s i d e r a b l e e x t e n t . 

To f a c i l i t a t e the e x a m i n a t i o n , t h e w r i t e r e t c h e d the whole s u r 

f a c e of the s t i b n i t e w i t h p o t a s s i u m h y d r o x i d e . T h i s t r e a t 

ment, w h i c h i s a c t u a l l y the m i c r o c h e m i c a l t e s t f o r s t i b n i t e , 

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

making i t more e a s i l y d i s c e r n a b l e . As the s t i b n i t e i s i n 

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

the w r i t e r found g r e a t d i f f i c u l t y i n e s t i m a t i n g the amount o f 

s t i b n i t e p r e s e n t and the average s i z e o f the p a t c h e s . How

e v e r , the s e c t i o n p r o b a b l y c o n t a i n s between 20 and 25 p e r c e n t 

s t i b n i t e o f w h i c h perhaps 80^ c o u l a be u n l o c k e d by g r i n d i n g t o 

2^/mesh. 

S e c t i o n #5 

The most prominent m i n e r a l i n t h i s s e c t i o n i s 

a r s e n o p y r i t e , w h i c h o c c u r s i n zones f o l l o w i n g the f r a c t u r e s 

of the q u a r t z . The a r s e n o p y r i t e appears to have been 

b r e c c i a t e d a t some stage o f i t s c r y s t a l l i z a t i o n , and now 

appears as groups o f diamond and r e c t a n g u l a r shaped c r y s t a l s 

many of w h i c h appear to have matching s i d e s and a n g l e s , show

i n g t h a t - t h e y o r i g i n a l l y formed one. c r y s t a l . These c r y s t a l s 
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are of a l l s i z e s up to 0.07 i n c h e s a c r o s s . There are a l s o 

minute amounts of a r s e n o p y r i t e i n the q u a r t z away from t h e s e 

main zones. These s m a l l e r g r a i n s are b a r e l y v i s i b l e , u s i n g the 

h i g h power o b j e c t i v e l e n s on the m i c r o s c o p e . The w r i t e r a t 

f i r s t thought these l a s t mentioned g r a i n s to be g o l d , but 

when t e s t e d w i t h n i t r i c a c i d they appeared to s t a i n a p u r p l e 

c o l o u r . 

l e t r h e d r i t e i s p r e s e n t i n t h i s s e c t i o n , v e i n l n g and 

p a r t l y r e p l a c i n g a r s e n o p y r i t e . I t seldom o c c u r s away from the 

a r s e n o p y r i t e and i n the few such cases o b s e r v e d , i t o n l y does 

so i n minute amounts. The l a r g e s t s i n g l e p a t c h o f t e t r a h e d r i t e 

o b s e r v e d was 0.04 i n c h e s a c r o s s . 

P y r i t e i s a l s o p r e s e n t i n t h i s s e e t i o n b e i n g found 

i n minor amounts w i t h the a r s e n o p y r i t e . 

There i s a p o s s i b i l i t y t h a t t h e r e are two g e n e r a t i o n s 

of q u a r t z i n the s e c t i o n . AS s t a t e d b e f o r e , the a r s e n o p y r i t e 

i s found i n the f r a c t u r e s o f the main q u a r t z m a t r i x . However, 

s e v e r a l of the a r s e n o p y r i t e c r y s t a l s appear to be v e i n e d by a 

h a r d q u a r t z - l i k e m i n e r a l , w h i c h i s n e g a t i v e to a l l e t c h t e s t s . 

The s e c t i o n c o n t a i n s about SO p e r c e n t a r s e n o p y r i t e , 

and about one p e r c e n t o f t e t r a h e d r i t e . No g o l d c o u l d be 

i d e n t i f i e d d e f i n i t e l y , a l t h o u g h i t i s p o s s i b l e t h a t some of 

the minute g r a i n s w h i ch have been i n c l u d e d above as a r s e n o p y r i t e , 

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

s e c t i o n #4, t h i s s e c t i o n c o n t a i n s no s t i b n i t e whatever. 

S e c t i o n #S0 

The m i n e r a l i z a t i o n i n t h i s s e c t i o n r e p r e s e n t s a 
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c o m b i n a t i o n o f the two s e c t i o n s d e s c r i b e d above . S t i b n i t e 

and a r s e n o p y r i t e are the most prominent m i n e r a l s , o c c u r i n g i n 

a f i n e l y f r a c t u r e d q u a r t z m a t r i x . However i t s h o u l d be n o t e d 

t h a t the two are q u i t e s e p a r a t e from each o t h e r , the s t i b n i t e 

b e i n g c o n f i n e d to one h a l f of the s e c t i o n , w h i l e the a r s e n o 

p y r i t e forms a band of b r e c c i a t e d c r y s t a l s t r a v e r s i n g the 

o t h e r h a l f . As i n s e c t i o n #5, t e t r a h e d r i t e v e i n s the a r s e n o 

p y r i t e and minor amounts o f p y r i t e are p r e s e n t . A g a i n no g o l d 

c o u l d be d e f i n i t e l y i d e n t i f i e d . 

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

t o t h a t i n s e c t i o n #4; t h a t i s , i n the zone i n w h i c h i t o c c u r s , 

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

S p h a l e r i t e was found i n the s e c t i o n , an arc-lamp 

b e i n g used i n o r d e r t h a t i t s c h a r a c t e r i s t i c amber i n t e r n a l 

r e f l e c t i o n c o u l d be o b s e r v e d . Only s e v e r a l g r a i n s o f i t a r e 

p r e s e n t and i t i s i s o l a t e d from the o t h e r s u l p h i d e s . 
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Methods o f M i n e r a l I d e n t i f i c a t i o n 

The m i n e r a l s n o t e d i n the above s e c t i o n were i d e n t 

i f l e d as f o l l o w s : 

1. S t i b n i t e 

(a) S o f t . 

(b) Orange c o l o u r a t i o n when t e s t e d w i t h KOH. 

2. A r s e n o p y r i t e 

(a) Hard 

(b) H i g h r e l i e f 

( c ) C h a r a c t e r i s t i c diamond shaped c r y s t a l s 

(d) P u r p l e i r r i d e s c e n t s t a i n i n g w i t h HNOg. 

3. T e t r a h e d r i t e 

(a) I s o t r o p i c 

(b) S o f t 

( c ) Grey c o l o u r 

(d) S t a i n brown w i t h KCN ( v e r y s l o w l y ) 

(e) HC1,FeCl 3,K0H, and HgClg, a l l n e g a t i v e . 

( f ) P o s i t i v e m i c r o c h e m i c a l t e s t f o r copper. 

4. P y r i t e 

(a) H i g h r e l i e f 

(b) N e g a t i v e t o a l l e t c h r e a g e n t s . 

5. S p h a l e r i t e 

(a) Amber i n t e r n a l r e f l e c t i o n when s e c t i o n 

i l l u m i n a t e d by an a r c lamp. 
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C o n c l u s i o n s : 
I . I . - 1 — . i i i - — . . 

1. The s t i b n i t e and a r s e n o p y r i t e as observed i n these s e c t i o n s , 

a r e s e p a r a t e from each o t h e r , and c o u l d be m i l l e d to produce 

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

2. About 8O9& o f the s t i b n i t e p r e s e n t c o u l d be u n l o c k e d by 

g r i n d i n g the ore to 20 mesh. 

3. Samples of t h i s o r e , when a s s a y e d , have been shown to 

c o n t a i n as much as one ounce per t o n o f g o l d . G o l d , i f i t i s 

p r e s e n t i n these sec t i o n s , p r o b a b l y o c c u r s w i t h t h e a r s e n o p y r i t e . 

4. The t e t r a h e d r i t e , i n n e a r l y e v e r y i n s t a n c e , i s a s s o c i a t e d 

w i t h the a r s e n o p y r i t e , and i s never found w i t h t h e s t i b n i t e . 

5. S p h a l e r i t e i s p r e s e n t , but o n l y i n n e g l i g i b l e amounts. 


