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ABSTRACT 

The p r i m a r y m i n e r a l appears t o be p y r i t e f o l l o w e d 

by s e v e r a l p e r i o d s o f f r a c t u r i n g and Movement, each time 

w i t h an i n j e c t i o n o f q u a r t z . I n t h e s e f i s s u r e s , s p h a l 

e r i t e , t e t r a h e d r i t e and p y a r g y r i t e , c h a l c e p y r t t e and 

g a l e n a were d e p o s i t e d i n t u r n . C a r b o n a t e s u s u a l l y term

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

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

r i t e i s t h e most i m p o r t a n t . 
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INTRODUCTION 

I n i f i i w o f i t s economic imp»»tance i n t h e p a s t ana 

i t s p o s s i b i l i t i e s i n the f u t u r e , f u r t h e r s t u d y s*f the 

samples from the S l o c a n m i n i n g d i s t r i c t i s always o f v a l 

ue. The a r e a l i e s i n t h e s o u t h e a s t e r n p a r t of the p r o 

v i n c e , i n the e a s t e r n p a r t o f t h e S e l k i r k M o u n t a i n s , 

i m m e d i a t e l y west o f the P u r c e l l t r e n c h . I t i n c l u d e s 

p a r t s o f S l o c a n , S l o c a n C i t y and A i n s w e t t h M i n i n g D i v 

i s i o n s . The topography i s t y p i c a l l y a l p i n e w i t h the r e -

g i e n c e n t e r i n g gi£h an ea s t - w e s t t r a n s v e r s e v a l l e y be

tween K a s l e , on %3*e Kootenay L a k e , and New Denver, on . 

S l o c a n L a k e . To the n o r t h , t h e L a r d e a u Mountains p a r a l l e l 

t h e v a l l e y w h i l e the S l o c a n M o u n t a i n s b o r d e r i t on the 

South . 

The o r e s o f t h e d i s t r i c t a r e an i n t i m a t e m i x t u r e 

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

c h a l c e p y r i t e and s i l v e r m i n e r a l s i n a gangue of q u a r t z , 

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

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

g o l d . Samples of a t y p i c a l " d r y " ore ( s i l v e r b e i n g t h e 

o n l y i m p o r t a n t m i n e r a l ) were o b t a i n e d from the H e w i t t 

M i n e , l o c a t e d s o u t h e a s t o f S i l v e r t e n . T h i s p r e p e r t y 
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was d i s c o v e r e d i n 1892 and has s h i p p e d o r e s i n c e 1900. 

Up u n t i l 1934 the mine had produced 93,000 to n s o f o r e 

a v e r a g i n g 14 o z s . «f s i l v e r , 1% l e a d , and 18% z i n c , per 

t o n . A t the p r e s e n t time e x p l o r a t i o n work i s p r o c e e d i n g 

on t h e ore "body. 

Samples o f "wet" ore ( s i l v e r , l e a d and z i n c e q u a l l y 

i m p o r t a n t ) came from the Ivanhoe and S i l v e r s m i t h Mines 

southwest o f Sandon- The Ivanhoe was l o c s t e d i n 1893 

and produced o re from 1895 to 1905 and from 1913 to 1921 

a v e r a g i n g 9 o z s . s i l v e r and 6% l e a d per t e n . The S i l v e r 

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

An o f f s h o o t o f the S l o c a n S t a r l o d e , i t was l o c a t e d i n 

1917, p r o d u c i n g u n t i l 1926 some 1*6,000,000 from 300000 

t o n s o f e r e c o n t a i n i n g 10.7 ozs s i l v e r , 4.% l e a d and 2% 

z i n c , p e r t o n . G o l d i n t h e amount o f 878 o z s was a l s o 

r e c o v e r e d . 

GENERAL GEOLOGY 

The g e o l o g i c a l f o r m a t i o n s o f the S e l k i r k M o u n t a i n s 

v a r y i n age from L a t e Pre-Cambrian t o T e r t i a r y ( ? ) . 

I n t h e S l o c a n a r e a the most i m p o r t a n t a r c the S l o c a n 

S e r i e s and t h e p o t s t - T r i a s s i c i n t r u s i v e s . A s e d i m e n t a r y 
of 

greup e f r e c k s ^ T r i a e s i c age, the S l o c a n S e r i e s c o n s i s t s 

o f s l a t e , a r g i l l i t e , l i m e s t o n e , q u a r t z i t e and t u f f a c e o u s 
sediments. The Se r i e m c o n t i n u e s t o t h e n o r t h b u t i s cu t 
o f f on t h e s o u t h by a b a t h e l i t h i c i n t r u s i o n w h i c h has 

s u b j e c t e d t h e sediments t o v a r y i n g degrees of metamerph-
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i s m , b o t h t h e m a i l and dynamic. 

C u t t i n g t h e sediments i s a complex of i n t r u s i v e r o c k s 

r e l a t e d t o t h e K e l s o n B a t h o l i t h w h i c h i s a s s o c i a t e d w i t h , 

and c u t by, younger d i f f e r e n t i a t e s . The r o c k s c o n s i s t s 

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

and a r e p e s t - T r i a s s i e i n age. 

The c o n t r a c t between the S l o c a n S e r i e s and the N e l s o n 

B a t h o l i t h has a g e n e r a l e a s t e r l y s t r i k e w i t h a number 

o f b r o a d f l e x u r e s imposed on t h e s e d i m e n t a r y f o r m a t i o n s 

p a r a l l e l to t h e c o n t a c t . I n a d d i t i o n t h e r e has been a 

g e n e r a l r e g i o n a l C o r d i l l e r a n d e f o r m a t i o n w i t h a n o r t h 

e a s t e r l y t r e n d . T h i s g i v e s an o v e r a l l p i c t u r e o f many 

dome and b a s i n - s h a p e d f o l d s c o m p l i c a t e d by numerous 

f a u l t s , shear zones, o v e r t u r n e d f o l d s and l o c a l l y , i n 

t e n s e l y c o n t o r t e d s t r a t a . 

The m i n e r a l i z a t i o n was c h i e f l y i n the form of f i s s u r e 

v e i n d e p o s i t s w i t h some r e p l a c e m e n t , depending upon the 

c h a r a c t e r o f t h e e n c l o s i n g r o c k . The m i n e r a l i z i n g s o l 

u t i o n s are a t t r i b u t e d to the N e l s o n B a t h o l i t h and f o l l o w e d 

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

The H e w i t t Mine has p a r t o f i t s w o r k i n g s i n the N e l s o n 

g r a n i t e w h i l e the Ivanhoe and the S i l v e r s m i t h a r e l o c a t 

ed i n the S l o c a n s e d iments near minor i n t r u s i o n s . 
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MIMERfiLOGY 

G a l e n a 

The most abundant e r e m i n e r a l , g a l e n a u s u a l l y e c c u r s 

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

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

e r a l , p a r t i c u l a r l y c h a l c e p y r i t e and t e t r a h e d r i t e , and 

u s u a l l y c a r r i e s minor amounts of t e t r a h e d r i t e and s i l v e r . 

I n seme ca s e s ( S e c t i o n 3) g a l e n a shows d i s t i n c t f l o w 

l i n e s , formed as t h e m i n e r a l was b e i n g d e p o s i t e d . 

S p h l a l e r i t e 

Almost as abundant as g a l e n a , the s p h a l e r i t e i s 

u s u a l l y m a s s i v e , a r i c h brown i n c o l o u r w i t h w e l l de

f i n e d c l e a v a g e . Where m a s s i v e , i t has u s u a l l y been r e 

p l a c e d a l o n g i t s edges by o t h e r s u l p h i d e s but,where 

s h a t t e r e d , g i v e s e x c e l l e n t samples of f i s s u r e f e l l i n g 

by gangue m i n e r a l s ( d r a w i n g * 1-2 and V l l l - 4 ) . 

P y r i t e 

P r o b a b l y t h e o l d e s t of the ore m i n e r a l s and now 

f o u n d o n l y as s c a t t e r e d remnants t h r o u g h o u t the o t h e r 

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

diamond and cube-shaped c r y s t a l s . These c r y s t a l s 

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

The m i n e r a l may c a r r y s i l v e r i n t h e form of t e t r a h e d r i t e 

admixed. 
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C h a l c e p y r i t e 

C h a l c e p y r i t e i s f o u n d i n most of t h e ©res "but not 

i n s u f f i c i e n t q u a n t i t i e s to he v a l u a b l e . I n t h e s e c 

t i o n s i t i s u s u a l l y f o u n d as t i n y b l e b s a l o n g the can-

t a c t between g a l e n a and t h e o t h e r m i n e r a l s . O f t e n f i n 

g e r s o f g a l e n a e x t e n d i n g i n t o o t h e r m i n e r a l s a r e term

i n a t e d i n s i m i l a r f i n g e r s ©f c h a l c e p y r i t e ( d r a w i n g s I I - 2 

and I I I - l ) . 

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

T h i s m i n e r a l forms t h e p r i n c i p a l c o n s t i t u e n t o f 

"day" * r e s . a n d , as a r u l e , c a r r i e s an i m p o r t a n t amount 

e f s i l v e r . I t may o c c u r as t i n y s c a t t e r e d lumps t h r o u g h 

out the g a l e n a ( s e c t i o n I I I ) . 

P y r a r g y r i t e 

j ? y r a r g y r i t e i s t h e most abundant s i l v e r m i n e r a l and 

i s u s u a l l y a s s o c i a t e d w i t h t e t r a m e d r i t e . When asasfflciswU^ 

f e u n d s c a t t e r e d ^ t e t r a h e d r i t e ( s e c t i o n V I ) , p e t a s s i U K -

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

Q,uartz 

T h i s m i n e r a l i s the predeminant gangue i n " d r y " 

o r e s . U s u a l l y m i l k y whitw and m a s s i v e , i t may form 

r e g u l a r e u h e d r a l c r y s t a l s f i l l i n g c a v i t i e s . L a t e r min

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

c r y s t a l s as i l l u s t r a t e d i n S e c t i o n s V I and IX. I n o t h e r 

c a s e s the l a t e r q u a r t z f i l l s f r a c t u r e s i n t h e m e t a l l i c s , 
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as shown i n most o f the s e c t i o n s . 

C a r b o n a t e s 

In t h e s e c t i o n s s t u d i e d no attempt has been made 

t o d i f f e r e n t i a t e the v a r i o u s c a r b o n a t e s and a l l have been 

r e f f e r e d t o as " e a l c i t e " . A c t u a l l y , h o n e y - y e l l o w t o 

b l a c k s i d e r i t e i s t h e most i m p o r t a n t i n "wet" o r e s , w i t h 

c a l c i t e wide s p r e a d and b a r i t s f a i r l y common. As the 

m i n e r a l w h i c h has been d e p o s i t e d l a s t , t h e c a r b o n a t e s 

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

and gangue m i n e r a l s . 
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The drawings f e l l e w i n g were s p e c i a l l y chesen t e 

i l l u s t r a t e the o r d e r o f M i n e r a l i z a t i o n i n t h a t p a r t i c -

u a l r s e c t i o n . A l t h o u g h t h e y may, i n t h e m s e l v e s , not 

prove t h e o r d e r g i v e n "beside t h e d r a w i n g , t h e y a r e i n 

d i c a t i v e of g e n e r a l c o n d i t i o n s i n the s e c t i o n and t h e 

o r d e r g i v e n a p p l i e s t o t h a t s e c t i o n . Some o f the r e -

lati©nships were not d e f i n i t e l y p roven "because the 

m i n e r a l s i n v o l v e d were not i n c o n t a c t , hut the o r d e r 

was s e t down as seemed i n d i c a t e d . 

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

each s e c t i o n , t h i s b e i n g t h e g e n e r a l o r d e r i n w h i c h 

they were n o t e d . Hone of the o r d e r s as d e t e r m i n e d i n 

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

o r d e r . 

TABIDS I 

MTKBRALS ESESSNT IN THSia GREER 

M i n e r a l 1 2 
S e c t i o n 
3 4 5 6 7 8 9 

P y r i t e X X X X 

Q,uartz X 

S p h a l e r i t e X X X X X X X X X 

Quartz X 

T e t r a h e d r i t e X X X X 

P y r a r g y n i t e X X 

Quartz X X X X X X 

G a l e n a X X X X X X X X X 

C h a l c e p y r i t e X X X X X 

Quartz X X X 

C a l e i t e X X X 

A p p a r e n t l y , p y r i t e and q u a r t z were the f i r s t m i n e r a l s 
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l e i s u r e l y because e u h e d r a l c r y s t a l s o f b o t h a r e common, 

e s p e c i a l l y w i t h the q u a r t z f i l l i n g vugs and c a v i t i e s , a s 

shown i n s e c t i o n V I . T h i s would seem t o i n d i c a t e a f r a c 

t u r i n g o f the p y r i t e and a f i l l i n g o f the f i s s u r e s by q u a r t z , 

a l t h o u g h t h i s i s shown i n o n l y the one s e c t i o n . 

P r o b a b l y a t the same time i n most p l a c e s , s p h a l e r i t e 
it 

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

The s p h a l e r i t e i n t u r n was h i g h l y f r a c t u r e d and i n some p l a c e s 

a t l e a s t , ( s e c t i o n IX),was f i l l e d w i t h q u a r t z . I n most c a s e s , 

however, the n e s t m i n e r a l t o be d e p o s i t e d was t e t r a h e d r i t e , 

and contemporaneous w i t h i t , p y r a r g y r i t e . Thus, t h e y a r e 

found f i l l i n g f r a c t u r e s i n s p h a l e r i t e and q u a r t z and r e 

p l a c i n g s p h a l e r i t e as w e l l . 

At t h i s p o i n t more q u a r t z seems t o have been i n t r o 

duced, f o l l o w e d by g a l e n a and c h a l c o p y r i t e f i l l i n g f i s s u r e s 

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

most o f them. The c h a l c o p y r i t e o c c u r s as s m a l l b l e b s a l o n g 

t h e b o r d e r s o f g a l e n a and as the t e r m i n a t i o n s of f i n g e r s o f 

g a l e n a i n t o o t h e r m i n e r a l s . C a i r n e s (see b i b l i o g r a p h y ) 

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

out the s p h a l e r i t e and c o n g r e g a t i n g i n g r e a t e r amounts a l o n g 

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

S o w v c m t , 6 h a l e o p y r i t e , seems t o occu r j u s t as commonly 
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as I'mHMtulji s c a t t e r e d i n g a l e n a , and c e r t a i n l y o c c u r s 

i n many p l a c e s w i t h g a l e n a where i t i s n e t i n c o n t a c t wife 

s p h a l e r i t e ( d r a w i n g s I I - l and 2, I X - 4 ) . A l s o , i t f i l l s 

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

d e p o s i t i o n . F o r these r e a s o n s , i t would seem p o s s i b l e 

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

been d e p o s i t e d contemporaneously w i t h galena.-aasd f o r m i n g 

a l o n g i t s contact-f, or p e r h a p s , even l a t e r , r e p l & e i ng 

g a l e n a a l o n g i t s edges where i t f i l l e d o r r e p l a c e d o t h e r 

m i n e r a l s * 

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

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

and c h a l c o p y r i t e ( s e c t i o n s I f ^ I I and I X ) . 

F i n a l p r e c i p i t a t o n i n most s e c t i o n s was t h a t o f 

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

and i n one i n s t a n c e , p e r h a p s , even r e p l a c i n g g a l e n a . 

I n S e c t i o n IX the c a l c i t e and g a l e n a occupy m u t u a l p o s i t 

i o n s , such t h a t e i t h e r c o u l d be t a k e n as r e p l a c i n g the 

e t h e r . However, a f i s s u r e ©f c a l c i t e d e f i n i t e l y d i s 

p l a c e s c h a l c o p y r i t e ( d r a w i n g IX-3) w h i l e , i n the g a l e n a , 

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

T h i s would seem t o show t k a t the c a l c i t e i s l a t e r t h a n 

g a l e n a and t h e r e f o r e , r e p l a c i n g i t . 

From the f ©regoing remarks and o b s e r v a t i o n s a 

t a b l e showing the o r d e r o f m i n e r a l i z a t i o n i s h e r e w i t h 

p r e s e n t e d * 
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TABLE I I 

ORDER OF MINERALIZATION 

P y r i t e 
? ? Quartz 

S p h a l e r i t e 
T e t r a h e d r i t e 
P y r a r g y r i t e 
G a l e n a 
C h a l c e p y r i t e ? 

C a l c i t e 
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EXAM!NA TIOAI or SECTIONS 

FROM THE 

SILVERSMITH , HEWITT ano IVANHOE MINES 

LEGEND 

Qtz 

Ca/c/fe 

Galeno 

Sphalerite 

Pyrite 

Ch a icopyrife 

Tetrahedr/Ie 

Pyrargyr/ fe 

Quartz 

Catc/te 

en 

Field of View - /800 M/crons. 
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StLVERSMITH MINE 

Ga/ena. f OhmfcopyAt 
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S/tt/ERSMfTN M/NE 

Jeer/OA/ A/o z 

Qe/arfz r Ca/c/fe 



SILVERSMITH MINE 

•SECTION A/O 3 

7^ fro h edrt +e 
Quartz 

G e i / e n Q C/ja/co/?yr ~ffe 
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S/LVERSM/m M/A/E 

SECT/OA/ A/O 4 

Ga/*/?a/ /scdfe t/t*fA& 







19 

HEW/TTM/NE 

<-7<2 fa/7£i 



/l/ANHOE M/NE 

fa 
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/VAA/HOtT M/A/E 



22 

BIBLIOGRAPHY 

Cairnes,C"..E#: S l o c a n M i n i n g Gamp, B r i t i s h Columbia; 

G e e l . S u r v . , Canada, Memoir 173, 1934. 

" Be s c r i p t i e n o f £r © per t i e s , S i © can. 

M i n i n g Camp, B r i t i s h C o l u mbiaj 

G e e l . S u r v . , Canada, Memoir 184, 1935. 


