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PREFACE 

The f o l l o w i n g r e p o r t d e a l s witfe the m i n e r a ^ r a p b i e 

e x a m i n a t i o n o f ore from tbe Bayonne Mine. 

Tfee w r i t e r w i s hes t o e x t e n d h i s thanks t o Doetor 

!*'¥« Warren f o r b i s r a l u a b l e g u i d a n c e d u r i n g the i n v e s t i g a t i o n 

and a l s o t o Mr. W.H. White f o r h i s h e l p i n the p o l i s h i n g and 

w i t h the assays* 



t . Geology 

G e n e r a l • The c l a i m s c o v e r g e n t l y s l o p i n g , w e l l -

t i m b e r e d summit c o u n t r y * They are l o c a t e d toward the 

Southern e x t r e m i t y o f a b a t h o l i t h w h i ch i t s e l f i s r e l a t e d 

t© a n o t h e r known as the N e l s o n * T h i s b a t h o l i t h w h i c h i s 

c a l l e d Bayonne* c o n s i s t s o f g r a n i t e r o c k s s e v e r a l hundred 

square m i l e s i n a r e a e x t e n d i n g f o r the most p a r t a l o n g 

and west of Kootenay Lake* 

A main v e i n system c o n s i s t i n g o f a s e r i e s 

o f f i s s u r e s c u t s the g r a n o d i o r i t e o f the Bayonne B a t h o l i t h 

i n a d i r e c t i o n N o r t h 60 3 t o 85°, an<i d i p s a t from 80° t o 85^ 

t o the s o u t h . P y r i t e , w i t h some g a l e n a and s p h a l e r i t e , 

make up the ore m i n e r a l s , w h i l e the r e i n f i l l i n g i s q u a r t z 

and a l t e r e d g r a n i t e , t a the upper p o r t i o n o f the v e i n s 

the p y r i t e , w i t h w h ich the g o l d v a l u e s a r e c h i e f l y a s s o c 

i a t e d , i s l a r g e l y a l t e r e d t o l i s o n i t e . The main system 

of f i s s u r i n g i n c l u d e s two p a r a l l e l v e i n s , o f w h ich o n l y one 

has been de v e l o p e d underground. A c h a r a c t e r i s t i c f e a t u r e 

o f t h e s e v e i n s i s t h e i r p e r s i s t e n c y a l o n g the s t r i k e . I n 

n e a r l y e v e r y case open c u t s expose a s t r o n g q u a r t z v e i n , 

w h i c h c o n s i s t s i n some ©f the c u t s o f a f o o t - and hanging-

w a l l band o f q u a r t z w i t h h o r s t s o f decomposed c o u n t r y r o c k 

between. 



t%. MISFHALOiiY 

M e g a s e o p i e a l l y the ore shows d i s s e m i n a t i on or 

s u l p h i d e s i n q u a r t z -

Two g e n e r a t i o n s o f m i n e r a l i z a t i o n a r e e v i d e n t . 

s i t L the r e s u l t t h a t the s t r u c t u r a l f e a t u r e s o f the min

e r a l s are d i f f e r e n t . The o l d e r m i n e r a l i s f r a c t u r e d and 

cemented by younger ones* which appear under the m i c r o s c o p e 

a* v*i»l»t« - T T+t1rg t h e o l t f e r m i n e r a l s a t a l l a n g l e s . 

T h i s f r a c t u r i n g a c c o u n t s f o r the f r i a b i l i t y of the o r e , 

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

the p o l i s h e d s e c t i o n s . 

As a r e s u l t o f m i c r o s c o p i c e x a m i n a t i o n , the f o l 

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

p r o p o r t i o n s , were found to be p r e s e n t i n the o r e : 

1. P y r i t e . 

S p h a l e r i t e * 

3. tialena—both f r e s h and a l t e r e d t o a 
secondary s u l p h a t e 

4 • T e t r a h e d r i t e 

5. C h a l e o p y r i t e 

6. Secondary Copper M i n e r a l — p o s s i b l y 
C o v e l l i t e -

7. b o l d . 



1* _ P y r i t e j . 

T h i s m i n e r a l was found to be the most abund

ant m e t a l l i c c o n s t i t u e n t . I t f i l l s the f r a c t u r e s i n a 

q u a r t z gangue, and ajmears w e l l d i s t r i b u t e d among the 

o t h e r s u l p h i d e s - I t i s much f r a c t u r e d and the f r a c t u r e 

are f i l l e d w i t h s p h a l e r i t e , g a l e n a and a l t e r e d g a l e n a . 

3. S p h a l e r i t e -

T h i s i s t h e second p r e d o m i n a t i n g m e t a l l i c 

s u l p h i d e of the o r e . I t o c c u r s as i r r e g u l a r a n h e d r a l 

masses I n a s s o c i a t i o n wit? - 1 e h a l e o p y r i t e and g a l e n a , o r 

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

3i u a l e n a . 

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

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

e r i t e , the a l t e r a t i o n p r o d u c t and tetrahedrlte« 

C h a r a c t e r i s t i c t r i a n g u l a r p i t t i n g and numerous l i n e s 

o f c l e a v a g e a t 9 0 * t o each o t h e r a r e p r o m i n e n t l y d i s 

p l a y e d . Though much o f the g a l e n a i s f r e s h , an a l t e r 

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

p r o b a b l y a n g l e s i t e , i s n o t i c e a b l e t h r oughout the 

s e c t i o n s . 

4. T e t r a h e d r i t e * 
T M * s u l p h i d e , a l t h o u g h not p r e s e n t i n any 

one l a r g e mass, i s s c a t t e r e d t h r oughout the g a l e n a . 



I t o c c u r s i n i r r e g u l a r v e i n l e t s on the g a l e n a - p y r i t e 

b o u n d a r i e s and a l s p as i s l a n d s i n the g a l e n a * 

5* C b a l e o p y r i t e • 

There was n o t i c e d v e r y l i t t l e c h a l c o p y r i t e i n 

the o re but. t**tt p r e s e n t c u r e d as i s l a n d s s c a t t e r e d 

t h r o u g h the s p h a l e r i t e . 

6. Unknown Secondary Copper M i n e r a l -

One unknown m i n e r a l was found i n the o r e i n 

q u a n t i t i e s i n s u f f i c i e n t f o r a complete m i c r o e h e m i e a l 

e x a m i n a t i o n . I t i s f o u n d i n a s s o c i a t i o n w i t h q u a r t z , 

p y r i t e , and g a l e n a * 

C o l o r — L i g h t i n d i g o b l u e 

Kardness—-2 + 

E t e h i n g t e s t — D a r k e n e d w i t h KCN which must be 

a c c e p t e d w i t h r e s e r v a t i o n s as the 

s i z e o f the m i n e r a l g r a i n s made 

the t e s t not c o n c l u s i v e . 

7. As wa<? fornix $M t i e s e c t i o n s used t o f i n d 

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

111. PARAKINESIS. 

f o l l o w i n g i s the attempt to t a b u l a t e the o r d e r 

i n w h i c h the d i f f e r e n t c o n s t i t u e n t s o f the ore have 

been d e p o s i t e d ; 



(1) Quart ss 

(2) P y r i t e 

(3) ( S p h a l e r i t e 
a l m a 

(4) 

( C h a l e o p y r i t e 
( 
( T e t r a h e d r i te 
C 
(Secondary Galena 
( 
(Unknown s e a , Copper m i n e r a l 

Quartz and P y r i t e are the o l d e s t m i n e r a l s — b o t h 

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

show c r y s t a l f a c e s . The f r a c t u r e s a r e b e i n g h e a l e d by 

o t h e r *?*Jf*M*.**. Because p y r i t e f i l l s the f r a c t u r e s 

i n the q u a r t z , i t i s a s s i g n e d the second p l a c e i n o r d e r 

o f d e p o s i t i o n . The s u l p h i d e s , s p h a l e r i t e smet ^ »»a f 

a r e presumably n e x t i n the o r d e r . They p r e d o m i n a n t l y 

f i l l the f r a c t u r e s i n the p y r i t e . They are i n t e r g r o w n 

where p r e s e n t t o g e t h e r and these f a s t s i n d i c a t e t h e i r 

contemporaneous o r d e r of d e p o s i t i o n which f o l l o w s those 

o f q u a r t z and p y r i t e . 

The o t h e r s u l p h i d e s , c h a l e o p y r i t e and t e t -

r a h e d r i t e , a r e c o n s i d e r e d t h i r d i n o r d e r and contem

poraneous • 

The A l t e r a t i o n o f the Galena and the f o r m a t i o n 

of the Secondary Copper M i n e r a l ( p o s s i b l y a l t e r a t i o n o f 
c h a l c o p y r i t e ) : h a s t a k e n p l a c e a f t e r m i n e r a l i z a t i o n . 



1Y. D e s c r i p t i o n of S e c t i o n s . 

Seetiom# 1. On t h i s p o l i s h e d s e c t i o n a l l 

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

q u a r t z a r e p r e s e n t . The p y r i t e shows a tendency t o 

d e v e l o p c r y s t a l f a c e s . The p y r i t e i s f r a c t u r e d and 

the f r a c t u r e s are h e a l e d by the g a l e n a anrf s p h a l e r i t e . 

T h i s s e c t i o n a l s o shows t h e g a l e n a and s p t a l e r i t e w i t h 

more o r l e s s mutual b o u n d a r i e s . 

$ e e t i o n # 2. T h i s s e c t i o n shows the s p h a l e r i t e 

w i t h i n c l u s i o n s o f q u a r t z and c h a l e o p y r i t e . T h i s was 

the o n l y s e c t i o n where the c h a l e o p y r i t e was seen. 

• e e i t u f t f SN T h i s i s s i m i l a r t o s e c t i o n 09» T t 

shows f r a c t u r i n g o f t i e p y r i t e and d e f i n i t e heal1ng o f 

the f r a c t u r e s by s p h a l e r i t e . The p y r i t e shows d e f i n 

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

S e c t i o n # 4. T h i s s e c t i o n shows the r e l a t i o n 

s h i p between the s p h a l e r i t e and g a l e n a . The mutual 

b o u n d a r i e s are denoted w h i l e an i r r e g u l a r v e i n l e t o f 

g a l e n a runs through the s p h a l e r i t e . The s e c t i o n a l s o 

shows the s u l p h a t e o f l e a d — a l t e r a t i o n p r o d u c t a f t e r 

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

t h r o u g h o u t the s e c t i o n s . 

A s m a l l amount o f t e t r a h e d r i t e 

w i l l a l s o be n o t e d on the boundary between t*:e g a l e n a 

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



5eetion# 5. T h i s shews f r a c t u r e s i n p y r i t e b e i n g 

f i l l e d by g a l e n a and a l s o an I r r e g u l a r v e i n l e t o f t e t -

r a h e d r i t e on the b o r d e r between the p y r i t e and g a l e n a * 

8eet1on# 6. On t h i s s e c t i o n i s seen the s e c 

ondary copper m i n e r a l r e p l a c i n g the q u a r t z and p y r i t e * 

I t i s p r o b a b l y contemporaneous w i t h the l e a d s u l p h a t e * 
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ILLUSTRATION No. 1 
from s e c t i o n No. 1 

Mag. 70 x 

General S u l p h i d e R e l a t i o n s h i p s . 

a l e wo 
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from s e c t i o n No#? 

Mag. 70 x 

Shows d e f i n i t e tendency of p y r i t e to 

c r y s t a l l i z e . 
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ILLUSTRATION No. 4 
from s e c t i o n No. ? 

Mag. 70 x 







V. Assay R e s u l t s 

The f o r e g o i n g work was done under a medium power 

m i c r o s c o p e . S i n c e the g o l d was t o o f i n e t o be o b s e r 

v a b l e w i t h t h a t m a g n i f i c a t i o n , some of the ore was 

b r o k e n up, hand p i c k e d , and assayed i n an endeavour 

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

p h i d e s . 

The a s s a y s r a n as f o l l o w s : 

« P i c k e d p r o d u c t s of nB* M a t e r i a l . 

Compos!ti on Oz. Au / Ton 

Sample 1. PbS u a l e n a 
w 3. ?«S V P y r i t e 0.98 
ft ft. ZnS s p h a l e r i t e 
ft 4. a'eS^ns P y r i t e * S p h a l e r i t e Trace 
ft 5. &lx@d 

k e t a l l i e s n.i« 

jfroio t h i s i t was f o u n d t h a t t f e g o l d f o l l o w e d 

the p y r i t e . 

• 

V I . S p e c i a l S e c t i o n Cut 

Tferough P y r i t e . 

A s e c t i o n tffci then c u t t h r o u g h the p y r i t e and p o l i s h e d . 

A f t e r p o l i s h i n g , the ype was n l a c e d under a high-powered 

m i c r o s c o p e (2SC d i a m e t e r s ) and the r e l a t i o n s h i p s a s c e r t a i n e d . 
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T h i s a l s o showed the a l t e r a t i o n o f p y r i t e and gal*»a. 

PHOTOGRAPHS Off POLTSfiP.D SECTION 

tmm*U TiiE PYRITE. 





V I I Screen A n a l y s i s . 

A r e p r e s e n t a t i v e p o r t i o n o f the p o r t i o n o f the 
s e c t i o n was t r a v e r s e d and the g o l d g r a i n s measured 
I n m i c r o n s * 

Area i n Sq«/**« Mesh 

1. 750.0 -325 
2, 2142.0 -325 
*> 4 4740.0 -325 
4. 12450.0 -325 

5. 28750.0 -270 + 325 

6. 2850.0 -325 

7. 2130.0 -325 
p 4 213.5 -325 
o, 266.5 -325 

i o . R47.5 - 3 2 5 

l l . 623.0 -325 

I t can he seen from the above t a b l e t h a t , assum

i n g the a r e a to be p r o p o r t i o n a l t o the volume, f i f t y p e r 

cent o f the g o l d i s i n l a r g e g r a i n s ; 07.5 p e r cent w i l l be 

exposed by the 325 mesh and about one h a l f o f the remainder 

may p o s s i b l y be exposed on 325 mesh. 

The g o l d i s o f s u f f i c i e n t c o a r s e n e s s to suggest 

the d e s i r a b i l i t y of making a c o n c e n t r a t i o n b e f o r e cyo>n-

i d a t i c n , p o s s i b l y by b l a n k e t s . 
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The l a r g e r g r a i n s of g o l d f o l l o w f r a c t u r e s ; 

t h e r e f o r e they w i H he e a s i l y exposed, w h i l e the s m a l l e r 

p a r t i c l e s a r e as I s l a n d s i n the p y r i t e and w i l l be much 

h a r d e r t o f r e e f o r c y a n i d a t i o n * 

VTTI C0NCLUST0S3 

im The ( © M v a l u e s of the ore -.re a s s o c i a t e d w i t h 

the p y r i t e , w h i l e the mixed s u l p h i d e s a r e secondary 

c a r r i e r s , p r o b a b l y due t o the p y r i t e t h e r e i n . 

2. "he ftHtrl^qMsH o f the g o l d v a l u e s i n the p y r i t e 

i s dependent on the amount of f r a c t u r i n g and degree 

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

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

the f r a c t u r e d and w e l l - c r y s t a l l i z e d p y r i t e . 

3. The g o l d i s o f t h e f i s s u r e - v e i n type o f the 

mesothermal zone o f d e p o s i t i o n . I t o c c u r s i n un

a l t e r e d p y r i t e and i s p r i m a r y . 

The g a l e n a has been a l t e r e d i n p l a c e s t o a n g l e s ! t e 

and t L i s f a c t o r s u g g e s t s t h a t some changes i n m i l l i n g 

p r a c t i s e w i l l be found n e c e s s a r y as m i n i n g p r o g r e s s e s 

d e e p e r. 

The f i r s t two c o n c l u s i o n s a r e v e r y sn, e*?ti.we o f 

the d e p o s i t i o n o f g o l d from s o l u t i o n upon the c r y s t a l 

f a c e s o f the p y r i t e o r a l o n g the p l a n e s of i tss f r a c 

t u r e s . They a l s o p o i n t t o a d e p o s i t i o n of feold 
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a p p r o x i m a t e l y contemporaneous w i t h t h a t of s p h a l e r i t e 

and g a l e n a , i n r e l e t case g o l d , d i s p l a y e d a marfeed t e n 

dency t o toe p r e c i p i t a t e d on the c r y s t a l f a c e s o f a 

m i n e r a l a l r e a d y c r y s t a l l i z e d . 


