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

T h i s m l n e r a l o g r a p h i c r e p o r t on the Sunshine 

L a r d e a u ore was u n d e r t a k e n t o determine t h e o r i g i n o f t h e 

s i l v e r v a l u e s i n t h e S p i d e r and E c l i p s e ore b o d i e s . Some 

s i g n i f i c a n t t e x t u r e s which l e a d t o suggest a p a r a g e n e s i s o f 

the ore m i n e r a l s were a l s o s t u d i e d * 

The ore specimens were c o l l e c t e d from the 

S p i d e r and E c l i p s e ore b o d i e s . These were s t u d i e d mega-

s c o p i c a l l y and m i c r o s c o p i c a l l y w i t h the a i d o f a b i n o c u l a r 

m i c r o s c o p e . The p o l i s h e d s e c t i o n s made from t h e specimens 

were examined w i t h t h e a i d o f t h e r e f l e c t i n g m i c r o s c o p e . 

The w r i t e r wishes t o thank Dr. R.M. Thompson 

and Mr. H. B o s t o c k f o r t h e i r s u p e r v i s i o n and a s s i s t a n c e i n 

the l a b o r a t o r y . The w r i t e r a l s o wishes t o thank t h e m i n i n g 

e n g i n e e r o f the Sunshine L a r d e a u Mines f o r t h e ore specimens 

from t h e E c l i p s e ore body. 



I I 

P r e v i o u s Work 

G e o l o g i c a l mapping i n the Lardeau map-area 

has been done by t h e G e o l o g i c a l Survey o f Canada and the 

B r i t i s h Columbia Department o f Mines* A m i n e r a l o g r a p h i c 

e x a m i n a t i o n on t h e S p i d e r ore body has been u n d e r t a k e n by 

J . R i v e t t a t the U n i v e r s i t y o f B r i t i s h Columbia i n 1953. 

Many m i n i n g companies have done c o n s i d e r a b l e amount o f 

i n v e s t i g a t i o n and work on the v a r i o u s p r o p e r t i e s . 
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ON THE 

SUNSHINE LARDEAU ORE BODIES 

L o c a t i o n , Topography and A s s e s s i b i l i t y 

The mine i s l o c a t e d on P o o l Creek about seven 

m i l e s from B e a t o n , B r i t i s h Columbia, which i s a t the head o f 

the Upper Arrow L a k e s , i n the N o r t h Lardeau R e v e l s t o k e Min

i n g D i v i s i o n . Two mines, t he S p i d e r and the E c l i p s e , a r e 

o p e r a t e d by the Sunshine Lardeau Mines*- l i m i t e d which have 

t h e i r main camp and c o n c e n t r a t i n g m i l l a t Camborne. The 

mine i s a c c e s s i b l e by two m i l e s o f s t e e p road from t h e camp. 

The L a r d e a u D i s t r i c t i s i n the S e l k i r k Mountains 

and t h e g e n e r a l topography i s a s e r i e s o f deep v a l l e y s and 

h i g h mountains which a r e commonly snowcapped. The v a l l e y s 

are d e n s e l y f o r e s t e d , and the h i g h e r e l e v a t i o n s a r e o f t e n 

g r a s s y . Roads i n the d i s t r i c t a re l i m i t e d t o the v a l l e y s 



2 

because o f the s t e e p - s i d e d mountains. Many o f t h e roads which 

l e a d up t o the o l d mines i n the d i s t r i c t are v e r y s t e e p . Old 

pack t r a i l s a r e q u i t e common thr o u g h o u t the d i s t r i c t , b ut many 

o f t h e s e a re now overgrown. 

G e n e r a l Geology 

The Windermere f o r m a t i o n c o v e r s a l a r g e a r e a o f 

the L a r d e a u map-area. I t i s a t h i c k sequence o f metamorphosed 

sediments w h i c h a r e d i v i d e d i n t o t h r e e p a r t s — the lowermost 

H a m i l l s e r i e s , the Badshot f o r m a t i o n , and the uppermost 

L a r d e a u S e r i e s . These metamorphosed s e d i m e n t s , which a re 

l a r g e l y a r g i l l e t e s , s c h i s t s and q u a r t z i t e s , s t r i k e about 

N 30° w and d i p p r e d o m i n a n t l y s t e e p l y n o r t h e a s t . 

The Sunshine Lardeau Mines a re l o c a t e d a l o n g the 

r i c h e s t and w i d e s t o f the t h r e e m i n e r a l b e l t s i n the Ytfinder-

mere f o r m a t i o n . T h i s b e l t i s c h a r a c t e r i z e d by a l o n g p l u n g i n g 

o v e r t u r n e d f o l d which i s c a l l e d the S i l v e r Cup A n t i c l i n e . The 

r o c k s a r e j o i n t e d and f a u l t e d i n many d i r e c t i o n s and these 

t o g e t h e r w i t h t h e bedding p l a n e s p r o v i d e d e x c e l l e n t avenues 

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

The geology i n the v i c i n i t y o f the mine c o n s i s t s 

o f j o i n t e d and s h e a r e d , and s t r o n g l y crumpled and f o l d e d 

sequences o f green c h l o r i t e s c h i s t and a n o t h e r band o f 

green b r e c c i a t e d r o c k . The r o c k s which a r e p a r t o f t h e 

Lard e a u S e r i e s are s t r i k i n g N 30° w and d i p about 75° NE. 
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M i n e r a l i z a t i o n i s a l o n g a s t r o n g s h e a r zones which are almost 

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

v e i n s c o n s i s t o f q u a r t z and carbonate-chrome mica a l t e r a t i o n 

w h ich have been m i n e r a l i z e d . B e s i d e s the f r a c t u r e s and 

t i g h t f o l d s i n the r o c k , t h e b r e c c i a t e d member i s f e l t t o 

be an i m p o r t a n t ore c o n t r o l . The v e r t i c a l e x t e n t o f t h e ore 

body i n t h e S p i d e r Mine i s p r o v e n t o be a t l e a s t 950 f e e t . 

H i s t o r y o f the Mine 

The e a r l y h i s t o r y o f the mine was v e r y s i m i l a r 

t o many o f t h e s m a l l mines which were d e v e l o p e d i n t h e 

La r d e a u D i s t r i c t . I t was n e v e r a l a r g e p r o d u c e r , and i t 

was worked p e r i o d i c a l l y f o r v e r y s h o r t l e n g t h s o f t i m e . 

However, i n the y e a r 1950 w i t h h i g h e r base m e t a l p r i c e s an 

e x p l o r a t i o n and development program was s t a r t e d , and by the 

mi d d l e o f 1952 t h e mine was I n o p e r a t i o n . By 1954 the 

S p i d e r ore body had been d e v e l o p e d by t e n l e v e l s and i t was 

i n t h i s y e a r and the f o l l o w i n g one t h a t an a d j o i n i n g c l a i m , 

the E c l i p s e , was d e v e l o p e d by a n i n e hundred f o o t c r o s s c u t 

from t h e No. 10 a d i t . T h i s c r o s s c u t was completed i n t h e 

summer o f 1955 and s i n c e t h e n the new ore body has been 

de v e l o p e d on a h i g h e r l e v e l . 

The ore from the mine i s t r u c k e d two m i l e s by a 

st e e p r o a d t o t h e c o n c e n t r a t i n g m i l l , which i s capable o f 

h a n d l i n g about n i n e t y t o n s of ore a day. The m i l l produces 

two c o n c e n t r a t e s -- a l e a d c o n c e n t r a t e and a z i n c c o n c e n t r a t e , 
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which are s h i p p e d t o K e l l o g g , Idaho. B e s i d e s t h e l e a d and 

z i n c and the s i l v e r v a l u e s , t h e y a l s o a re p a i d f o r t h e s m a l l 

amounts o f copper and g o l d v a l u e s . The grade o f t h e ore a t 

p r e s e n t i s about 10% z i n c , 10% l e a d , and averages about an 

ounce o f s i l v e r p e r u n i t o f l e a d . 

M i n e r a l o g y 

A megascopic e x a m i n a t i o n o f the hand specimens o f 

the ore r e v e a l e d a r e l a t i v e l y s i m p l e m i n e r a l o g y . Galena i s 

by f a r t h e most abundant o f t h e ore m i n e r a l s and occ u r s i n 

a l l t h e specimens. I t o c c u r s m a i n l y as coarse c r y s t a l l i n e 

masses always a s s o c i a t e d w i t h p y r i t e and s p h a l e r i t e . The 

g a l e n a may a l s o o c c u r as f i n e g r a i n e d massive t e x t u r e d masses 

w i t h o t h e r massive s u l f i d e s as p y r i t e , s p h a l e r i t e and e h a l c o -

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

crumbly i n some specimens. P y r i t e and s p h a l e r i t e are a l s o 

abundant ore m i n e r a l s . P y r i t e I s v e r y o f t e n c o r r o d e d o r 

rounded due t o replacement by l a t e r s u l f i d e s and the s i z e o f 

th e g r a i n s v a r y from m i c r o s c o p i c t o massive b l e b s . S p h a l 

e r i t e i n the hand specimens has a dark r e s i n o u s brown c o l o u r 

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

I t i s a l s o p r e s e n t i n a l l the specimens examined and oc c u r s 

l a r g e l y as i r r e g u l a r masses. T e t ^ h e d r i t e was i d e n t i f i e d i n 

one hand specimen which was l a r g e l y q u a r t z gangue. The 

q u a r t z i n t h i s p a r t i c u l a r specimen e x h i b i t s a v e r y porous 

and vuggy c h a r a c t e r i s t i c . Two o t h e r ore m i n e r a l s , c h a l c o -

p y r i t e and c o v e l l i t e were n o t e d i n many specimens, but t h e y 
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are o n l y m i n o r i n abundance. The c o v e l l i t e appears on o n l y 

some specimens as f i l m s o r c o a t i n g s on s p h a l e r i t e and e h a l c o -

p y r i t e • 

G alena 

Galena i s the most abundant ore m i n e r a l r e p r e s e n t i n g 

about 45-50$ o f the t o t a l p e r c e n t a g e o f the ore m i n e r a l s . I t 

i s u s u a l l y a s s o c i a t e d w i t h t h e o t h e r ore m i n e r a l s and almost 

always has smooth rounded b o u n d a r i e s on the c o n t a c t s w i t h o t h e r 

m i n e r a l s * Galena i s one o f t h e l a t e r m i n e r a l s t o c r y s t a l l i z e , 

and t h e r e f o r e ^ i t f r e q u e n t l y has c o r r o d e d remnants o f p y r i t e , 

s p h a l e r i t e and q u a r t z d e v e l o p e d w i t h i n i t . C a r i e s t e x t u r e , 

w h i c h i s s u g g e s t i v e o f replacement, i s p r e s e n t when g a l e n a i s 

i n c o n t a c t w i t h s p h a l e r i t e , 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 m i n e r a l i s m o s t l y c o a r s e l y c r y s t a l l i n e , but i t may be 

q u i t e massive and f i n e g r a i n e d and i n such cases the g a l e n a , 

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

p a r a l l e l bands o r s w i r l i n g w i t h no p r e f e r r e d d i r e c t i o n . The 

samples o f ore from t h e E c l i p s e ore body e x h i b i t e v i d e n c e s o f 

s h e a r i n g w h i c h i s made obvious by the f o l i a t i o n o f the g a l e n a . 

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

t h a t some p o s t ore d e f o r m a t i o n has o c c u r r e d . 

Galena i s a v e r y c o n s i s t e n t m i n e r a l throughout the 

d i f f e r e n t l e v e l s on the S p i d e r ore body. However i t i s v e r y 

n o t i c e a b l e t h a t when t h e q u a r t s v e i n becomes vuggy o r e s s e n t i a l 

l y ore samples from t h e h i g h e r l e v e l s , t h e p r o p o r t i o n o f 

g a l e n a t o the o t h e r s u l f i d e s somewhat d e c r e a s e . 
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Where t h e r e i s an abundance o f p y r i t e , g a l e n a i s 

i n v a r i a b l y seen i n v a d i n g the f r a c t u r e s i n p y r i t e and p a r t i a l l y 

r e p l a c i n g the h o s t * 

The g a l e n a i s one o f t h e i m p o r t a n t a r g e n t i f e r o u s 

m i n e r a l s i n t h e mine. T h i s f a c t i s p a r t i c u l a r l y n o t i c e d i n 

t h e l o w e r l e v e l s of the mine where the t e t r a h e d r i t e i s n o t 

an abundant m i n e r a l and y e t the s i l v e r c o n t e n t o f the ore i s 

c o n s i d e r a b l e . 

S p h a l e r i t e 

S p h a l e r i t e i n the Sunshine Lardeau ore b o d i e s i s 

an abundant and c o n s i s t e n t m i n e r a l t h r o u g h the v a r i o u s l e v e l s . 

I t i s seen i n a l l the p o l i s h e d s e c t i o n s e i t h e r as the main 

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

I t i s n o t e w o r t h y t o mention t h a t c h a l c o p y r i t e seems t o have 

an a f f i n i t y f o r s p h a l e r i t e , and t h e r e f o r e , i s v e r y c l o s e l y 

a s s o c i a t e d w i t h i t 0 The m i n e r a l can be seen f o n n i n g a m u t u a l 

boundary r e l a t i o n s h i p between g a l e n a , 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 and a l s o as c o r r o d e d rounded i n c l u s i o n s i n t h e g a l e n a * 

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

i n i t e l y o l d e r and has been p a r t i a l l y r e p l a c e d by the g a l e n a . 

The mutual boundary 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 

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

i t e would i n d i c a t e contemporaneous d e p o s i t i o n . I t i s a l s o 

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

s p h a l e r i t e i n most p o l i s h e d s e c t i o n s , but whether t h i s t e x t u r e 

i s due t o e m s o l u t i o n i s d i f f i c u l t t o say. I t I s i m p o r t a n t t o 

n o t e t h a t t e t r a h e d r i t e , w h i c h i s the main s i l v e r m i n e r a l 
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s e l d o m l y o c c u r s as i n c l u s i o n s o r e x s o l v e d i n the s p h a l e r i t e . 

S p h a l e r i t e i n the p o l i s h e d s e c t i o n s v e r y f r e q u e n t l y 

shows t w i n n i n g i n t e r g r o w t h s where t h e t w i n l a m e l l a e show up 

as d i f f e r e n c e s i n r e l i e f . 

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

T e t r a h e d r i t e i s t h e main s i l v e r m i n e r a l i n the o r e . 

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

i n t h e mine. I n t h e s p i d e r ore body the m i n e r a l occurs m a i n l y 

as m i c r o s c o p i c g r a i n s i n v e r y p r e c i o u s q u a n t i t i e s i n the l o w e r 

l e v e l s , but as one approaches the h i g h e r l i m i t s o f the ore 

body t e t r a h e d r i t e o c c u r s i n megascopic q u a n t i t i e s and i s more 

predominant t h a n the g a l e n a . T e t r a h e d r i t e i n the ore from 

the No. 10 l e v e l i s m i c r o s c o p i c and t a k e s v a r i o u s forms. I n 

most cases i t adheres as i r r e g u l a r l y - s h a p e d f i l m s o r rims 

on s p h a l e r i t e and p r o j e c t s i n t o the g a l e n a . I t a l s o o c c u r s as 

minute i r r e g u l a r shaped I n c l u s i o n s i n g a l e n a and t h i s o c c u r r 

ence appears t o be due t o e x s o l u t i o n o f t e t r a h e d r i t e i n g a l e n a . 

One o f the reasons f o r d i s c o u n t i n g t h e e x s o l u t i o n o f t e t r a 

h e d r i t e i s t h a t the s m a l l i n c l u s i o n s do not seem t o have any 

p a r t i c u l a r o r i e n t a t i o n w i t h i n the g a l e n a . I f e x s o l u t i o n does 

not o c c u r , t h e n the t h i r d d i m e n s i o n o f the p o l i s h e d s e c t i o n 

must be c o n s i d e r e d , and t h i s would suggest t h a t s n a i l b o d i e s 

o f the t e t r a h e d r i t e a r e i n t r u d i n g up i n t o the g a l e n a . From 

t h i s i n v e s t i g a t i o n i t i s thought t h a t the t e t r a h e d r i t e i s 

contemporaneous w i t h t h e g a l e n a c r y s t a l l i z a t i o n o r may have 

been i n t r o d u c e d d u r i n g t h e v e r y l a s t s t a g e s o f g a l e n a depos

i t i o n . 
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The d i s t r i b u t i o n o f t e t r a h e d r i t e v a r i e s from l e v e l 

t o l e v e l . A specimen from th e No. 6 l e v e l r e v e a l s t h a t t h e r e 

i s a s i g n i f i c a n t i n c r e a s e i n the amount o f t e t r a h e d r i t e p r e s e n t . 

They s t i l l o c c u r i n much th e same manner as on No. 10 l e v e l 

w i t h t h e e x c e p t i o n t h a t most of the g r a i n s a r e s l i g h t l y l a r g e r . 

On h i g h e r l e v e l s o f the mine t e t r a h e d r i t e becomes one o f the 

prominent ore m i n e r a l s , f o r m i n g about 50% o f the t o t a l . C a r i e s 

t e x t u r e and i n c l u s i o n s o f g a l e n a remnants are good e v i d e n c e s 

t h a t t e t r a h e d r i t e i s younger t h a n g a l e n a . 

The t e t r a h e d r i t e i n the E c l i p s e ore body o c c u r s 

i n much t h e same b e h a v i o u r as i n the No. 10 l e v e l . I t i s 

r e p o r t e d t h a t d r i l l c o res from deeper down i n the E c l i p s e ore 

body r e v e a l e d some t e t r a h e d r i t e i n megascopic quantities» 

A m i c r o c h e m i c a l t e s t was c a r r i e d out on the t e t r a 

h e d r i t e and an e x c e l l e n t s i l v e r t e s t was o b t a i n e d . I t i s 

p o s s i b l e t h a t the t e t r a h e d r i t e i s v e r y c l o s e t o f r e i b e r g i t e 

i n c o m p o s i t i o n . 

The g r a i n s i z e o f the t e t r a h e d r i t e which o c c u r as 

i n c l u s i o n s o r d i s s e m i n a t i o n s i n g a l e n a v a r i e s from 20 t o 200 

m i c r o n s w i t h the average b e i n g about 75 m i c r o n s . The average 

t h i c k n e s s o f the t e t r a h e d r i t e f i l m s w hich o c c u r on the con

t a c t s o f s p h a l e r i t e i s about 50 m i c r o n s . These f i g u r e s are 

t y p i c a l f o r the ore from the No. 10 l e v e l and t h e E c l i p s e v e i n . 

P y r i t e 

I t was s u r p r i s i n g t o note t h a t the p e r c e n t a g e o f 

p y r i t e i n t h e S p i d e r ore body i s v e r y h i g h . I n most hand 



specimens the p e r c e n t a g e of p y r i t e appears t o be about 15% of 

the ore m i n e r a l s , b u t when p o l i s h e d s e c t i o n s a r e examined i t 

i s found t h a t the pe r c e n t a g e i s v e r y o f t e n t w i c e as h i g h . 

Much o f t h e p y r i t e w h i c h i s n o t seen i n t h e hand specimen i s 

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

abundance o f t h e m i n e r a l i n t h e o r e . 

P y r i t e i s found v e r y commonly c l o s e l y a s s o c i a t e d 

w i t h q u a r t z gangue and oc c u r s as g r a n u l a r g r a i n s i n the o t h e r 

s u l f i d e s . The g r a i n s i z e o f the g r a n u l e s , w h ich a r e m o s t l y 

c o r r o d e d and rounded, v a r i e s between 0.10 t o 1.00 m i l l i m e t e r 

i n d i a m e t e r . I n some specimens i t i s massive and i n suc h 

cases the m i n e r a l has been h i g h l y f r a c t u r e d and i n v a d e d by 

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

P y r i t e has two p e r i o d s o f m i n e r a l i z a t i o n . The 

f i r s t phase o c c u r s as i n j e c t i o n s o f p y r i t e i n the f r a c t u r e d 

q u a r t z v e i n s . The p y r i t e of t h i s phase i s t h e f i r s t ore 

m i n e r a l t o appear and v e r y o f t e n ift o c c u r s as i d i o m o r p h i c 

c r y s t a l s , v e i n l e t s and s t r i n g e r s w i t h i n t h e q u a r t z . The 

second phase o f p y r i t e m i n e r a l i z a t i o n o c c u r s a f t e r o r p o s s i b l y 

contemporaneously w i t h the s p h a l e r i t e m i n e r a l i z a t i o n . T h i s 

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

p y r i t e i n t h e s p h a l e r i t e masses. The l a t t e r phase o f p y r i t e 

i s o n l y seen i n some specimens from t he No. 10 l e v e l o f the 

S p i d e r v e i n . 

P y r i t e i s a f a i r l y c o n s i s t e n t m i n e r a l o v e r the 

d i f f e r e n t l e v e l s i n t h e mine exc e p t i n the h i g h e s t zones 
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where i t i s d e f i n i t e l y s c a r c e . I n t h e h i g h l y o x i d i z e d zones 

i t i s c o m p l e t e l y o x i d i z e d and d i s i n t e g r a t e d t o l i m o n i t e and 

n a t i v e s u l f u r . 

Ore specimens from the 8-59 Stope o f t h e S p i d e r 
QX<L 

Mine h& m a i n l y f i n e g r a i n e d and massive s u l p h i d e s , and t h e 

p o l i s h e d s e c t i o n s o f thcfcse specimens r e v e a l * t h e h i g h e s t p y r i t e 

c o n t e n t o f a l l t h e specimens examined. A l l o f t h e p y r i t e i n 

t h e s e s e c t i o n s o c c u r as rounded g r a n u l e s i n g a l e n a and 

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

The p e r c e n t a g e of p y r i t e i s e s t i m a t e d t o be as h i g h as 35$ 

f o r t he specimens from t h i s p a r t i c u l a r s t o p e . 

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

C h a l c o p y r i t e i s a minor ore m i n e r a l I n the Sun

s h i n e Lardeau o r e . I t i s l a r g e l y r e s p o n s i b l e f o r the low 

copper v a l u e s i n the m i l l c o n c e n t r a t e s . 

The m i n e r a l does o c c u r as s m a l l masses w i t h the 

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

i n c l u s i o n s i n s p h a l e r i t e and as s t r i n g e r s i n p y r i t e . These 

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

about 25 m i c r o n s i n d i a m e t e r . The c h a l c o p y r i t e i s a l s o 

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

C h a l c o p y r i t e seems t o have a g r e a t a f f i n i t y f o r 

i n v a d i n g and r e p l a c i n g p y r i t e f r a c t u r e s * I n the p o l i s h e d 

s e c t i o n t h i s p r o p e r t y i s seen as a c o m p l i c a t e d network of 

c h a l c o p y r i t e s t r i n g e r s " c r i s s - c r o s s i n g " t h r o u g h the p y r i t e . 

T h i s p r o p e r t y i s not seen i n the hand specimen because the 
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s t r i n g e r s are o n l y In the o r d e r o f 100 micro n s i n w i d t h . 

However t h e i r p r e s e n c e may o f t e n he i n d i c a t e d by the o c c a s i o n a l 

c o a t i n g o r f i l m o f c o v e l l i t e on the p y r i t e . 

C o v e l l i t e 

C o v e l l i t e o c c u r s i n v e r y minor q u a n t i t i e s as a 

supergene m i n e r a l . I t was p r i n c i p a l l y found i n t h e a l t e r e d 

c l e a v a g e c r a c k s o f g a l e n a and as f i n e n e t - l i k e s t r i n g s i n 

t e t r a h e d r i t e . On one o c c a s i o n i t was found as a v e r y t h i n 

f i l m on S p h a l e r i t e . A l l o f the s e o c c u r r e n c e s a re found i n 

th e specimens i n t h e h i g h e r l e v e l s o f t h e mine and i n the 

o x i d i z e d zone. I n the hand specimen i t i s sometimes observed 

as c o a t i n g s on c h a l c o p y r i t e , s p h a l e r i t e , and p y r i t e . 

Gangue M i n e r a l s 

The main gangue m i n e r a l s a r e q u a r t z and the c a r 

bonate-chrome m i c a w a l l r o c k a l t e r a t i o n . These have l a r g e l y 

been r e p l a c e d by the l a t e r ore m i n e r a l s , and t h e r e a r e rem

nants of them s t i l l i n c l u d e d I n some specimens. 

B e s i d e s the o r i g i n a l q u a r t z t h e r e a r e v e r y good 

e v i d e n c e s of a l a t e r s t a g e when q u a r t z i n m i n o r q u a n t i t i e s 

was a g a i n i n t r o d u c e d . The q u a r t z i s seen i n some f a i r l y 

t i g h t f r a c t u r e s i n p y r i t e . I n t h e hand specimen a druse of 

f i n e q u a r t z c r y s t a l s were observed i n a c a v i t y amongst the 

ore m i n e r a l s * T h i s would suggest t h a t t h i s q u a r t z i s p o s t -

ore m i n e r a l i z a t i o n and i t i s thought t h a t i t may have been 

i n t r o d u c e d o r "sweated" out d u r i n g the p o s t - o r e d e f o r m a t i o n * 

Two a l t e r a t i o n p r o d u c t s a re a l s o c o n s i d e r e d under 
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gangue m i n e r a l s * A n g l e s i t e was f i r s t n o t i c e d i n the ore 

from the No* 6 l e v e l w h i c h i s w e l l o x i d i z e d and a l t e r e d * 

A n g l e s i t e o c c u r s i n t h e c l e a v a g e c r a c k s and around the b o r d e r s 

of g a l e n a . C o v e l l i t e i s a l s o a s s o c i a t e d w i t h t h e a n g l e s i t e . 

N a t i v e s u l f u r was n o t e d on the hand specimen w h i c h was t a k e n 

from t he o x i d i z e d zone o f the ore body. I t occurs as a d i r t y 

g r e e n i s h y e l l o w powdery c o a t i n g on g a l e n a and a l t e r e d s p h a l e r 

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

o x i d a t i o n o f the p y r i t e and t h e n the p r e c i p i t a t i o n o f the 

s u l f u r . 

S i g n i f i c a n t T e x t u r e s 

M u t u a l Boundary R e l a t i o n s h i p s 

T h i s r e l a t i o n s h i p i s most t y p i c a l l y d e v e l o p e d by 

g a l e n a - t e t r a h e d r i t e and s p h a l e r i t e - c h a l c o p y r i t e . T h i s t e x t u r e 

i s s u g g e s t i v e o f contemporaneous d e p o s i t i o n e s p e c i a l l y when 

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

The g a l e n a - t e t r a h e d r i t e r e l a t i o n s h i p was b e s t 

observed i n a s e c t i o n made from one o f t h e upper l e v e l specimens. 

Under the m i c r o s c o p e the b o u n d a r i e s a r e r e p r e s e n t e d by smooth 

rounded c o n t a c t s . 

The s p h a l e r i t e - c h a l c o p y r l t e r e l a t i o n s h i p a l s o 

shows some development o f c a r i e s . T a k i n g I n t o c o n s i d e r a t i o n 

t h a t e x s o l u t i o n e x i s t s between t h e s e two m i n e r a l s , the 

mut u a l boundary r e l a t i o n s h i p i s c o n s i d e r e d as good e v i d e n c e o f 
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c o n t e m p o r a n i e t y between t h e s p h a l e r i t e and c h a l c o p y r i t e . 

E x s o l u t i o n T e x t u r e 

E x s o l u t i o n o f c h a l c o p y r i t e i n s p h a l e r i t e was ob

s e r v e d i n one o c c a s i o n . A s m a l l body o f c h a l c o p y r i t e i s i n 

c o n t a c t w i t h s p h a l e r i t e , and a d j a c e n t t o the c o n t a c t t h e r e 

are numerous minute s p h e r u l e s o f c h a l c o p y r i t e peppered t h r o u g h 

out t h e s p h a l e r i t e . 

T h i s t e x t u r e i s f a i r l y good evid e n c e f o r i n d i c a t i n g 

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

Z o n a l Replacement 

The a l t e r a t i o n o f g a l e n a has r e s u l t e d i n c o v e l l i t e 

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

c o n c e n t r i c . A core o f g a l e n a i s s urrounded by t h r e e a l t e r n a t e 

zones o f c o v e l l i t e and g a l e n a . T h i s t e x t u r e i s m i c r o s c o p i c 

b e i n g o n l y about 500 m i c r o n s i n d i a m e t e r and was examined i n 

a specimen from t h e o x i d i z e d zone. 

M i n e r a l Banding 

P o s s i b l y t h e most i n t e r e s t i n g f e a t u r e o f the 

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

was examined i n the two specimens from 8-59 Stope. The band

i n g i s made up o f d i f f e r e n t s u l f i d e s w h i c h ar e f i n e g r a i n e d 

i n texture % These bands a r e e i t h e r s t r a i g h t and p a r a l l e l , o r 

are s w i r l i n g s i m i l a r t o f l o w bands. The f l o w type o f b a n d i n g 

was examined more c o m p l e t e l y and i t was found t h a t the main 

m i n e r a l was p y r i t e and t h e n s p h a l e r i t e and g a l e n a are l a y e r e d 

on the p y r i t e w i t h g a l e n a o c c u p y i n g t h e c e n t e r o f the band. 
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Some q u a r t z o c c u p i e s t h e i n t e r g r a n u l a r spaces o f p y r i t e * The 

sequence o f d e p o s i t i o n found from i n v e s t i g a t i o n o f o t h e r 

specimens i n d i c a t e s t h a t p y r i t e i s f i r s t f o l l o w e d by s p h a l e r i t e 

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

band. E d w a r d s 1 says t h a t a s i m i l a r o c c u r r e n c e i s d u e ( t o r e 

placement i n a s c h i s t o r s l a t e , where the p y r i t e i s t h e f i r s t 

m i n e r a l i n t r o d u c e d and forms the most pronounced bands f o l l o w 

ed by s p h a l e r i t e w h i ch r e p l a c e s a l e s s s o l u b l e r o c k , and 

f i n a l l y g a l e n a r e p l a c e s the r e m a i n i n g most r e s i s t a n t s c h i s t 

m i n e r a l s . The b e d d i n g p l a n e s or s c h i s t o s i t y c o n t r o l s the 

d i r e c t i o n and o r i e n t a t i o n o f t h e bandso I n t h e S p i d e r ore 

specimen t h e r e i s a s w i r l i n g band and t h i s can p o s s i b l y be 

e x p l a i n e d by the ore m i n e r a l s r e p l a c i n g the r o c k w h i c h was 

d r a g f o l d e d o r crumpled. The s t r a i g h t and p a r a l l e l bands would 

be t h o s e bands c o n t r o l l e d by u n d i s t u r b e d s c h i s t s . 

P a r a g e n e s i s 

The p a r a g e n e t i c sequence o f t h e m i n e r a l s was de

t e r m i n e d by o b s e r v i n g v a r i o u s t e x t u r e s and d i f f e r e n c e s i n 

o c c u r r e n c e s and a s s o c i a t i o n s o f the m i n e r a l s w i t h one a n o t h e r . 

The f i r s t m i n e r a l i n t h e sequence was the I n 

j e c t i o n o f the q u a r t z v e i n s i n the s h e a r zones o f the c o u n t r y 

1 Edwards, A»B., T e x t u r e s o f the Ore M i n e r a l s , A u s t r a l a s i a n 
I n s t i t u t e o f M i n i n g and M e t a l l u r g y , "1954, pp. 29-31• 
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r o c k . Then the v a r i o u s ore m i n e r a l s were d e p o s i t e d w i t h 

p y r i t e b e i n g the f i r s t t o r e p l a c e much o f the q u a r t z . S p h a l 

e r i t e and c h a l c o p y r i t e f o l l o w e d the p y r i t e w i t h the second 

phase of p y r i t e m i n e r a l i z a t i o n p o s s i b l y o v e r l a p p i n g t h e f i n a l 

s t a g e s o f the d e p o s i t i o n . Galena f o l l o w s the s p h a l e r i t e 

m i n e r a l i z a t i o n . The t e t r a h e d r i t e i n the l o w e r l e v e l s o f the 

mine seems t o be contemporaneous w i t h the g a l e n a o r o v e r l a p 

t h e f i n a l s t a g e s o f g a l e n a d e p o s i t i o n . I n t h e o x i d i z e d zones 

the t e t r a h e d r i t e shows good e v i d e n c e s of b e i n g q u i t e d e f i n i t e l y 

l a t e r t h a n g a l e n a . 

A f t e r a l l the ore m i n e r a l s were d e p o s i t e d t h e r e 

was some s h e a r i n g and a s m a l l q u a n t i t y of q u a r t z was p r e c i p 

i t a t e d . 

C o v e l l i t e and a n g l e s i t e a r e supergene m i n e r a l s 

as a r e s u l t of t h e a l t e r a t i o n o f the ore m i n e r a l s . 

C l a s s i f i c a t i o n o f the D e p o s i t 

The c l a s s i f i c a t i o n o f the S p i d e r and E c l i p s e ore 

b o d i e s was d e t e r m i n e d a f t e r many c h a r a c t e r i s t i c s o f i t were 

c o n s i d e r e d . C o n s i d e r a t i o n s made: 

(a) M i n e r a l o g y , p a r a g e n e s i s and t e x t u r e s . 

(b) V e r t i c a l e x t e n t o f t h e v e i n s . 

(c) Igneous a c t i v i t y i n the a r e a . 

(d) R e g i o n a l and l o c a l g e o l o g i c a l s t r u c t u r e . 

(e) W a l l r o c k a l t e r a t i o n . 
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I t was c o n c l u d e d t h a t the d e p o s i t i s a medium temperature 

h y d r o t h e r m a l replacement d e p o s i t . T h i s d e p o s i t i s somewhat 

s i m i l a r t o t h e l e a d - z i n c - s i l v e r ores w i t h a q u a r t z and 

s i d e r i t e gangue i n the S l o c a n s i l v e r camp, B r i t i s h Columbia. 

A l t e r a t i o n 

H y drothermal w a l l r o c k a l t e r a t i o n i s e a r l i e r t h a n 

the f i r s t q u a r t z d e p o s i t i o n a l o n g the n o r t h - s o u t h s h e a r zones. 

The w a l l r o c k has been a l t e r e d t o c a r b o n a t e s and chromium mica 

which shows up as g r e e n micaceous f l a k e s i n the r o c k . 

B e s i d e s the w a l l r o c k a l t e r a t i o n t h e r e has been 

some p o s t ore a l t e r a t i o n and o x i d a t i o n n o t a b l y i n the h i g h e r 

o x i d i z e d zones. Galena i s found t o be a l t e r i n g a l o n g i t s 

c l e a v a g e d i r e c t i o n s . A n g l e s i t e and c o v e l l i t e occupy the 

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

a l s o p e n e t r a t e i n t o t h e a d j a c e n t s p h a l e r i t e on many o c c a s i o n s . 

Much o f t h e g a l e n a i n such cases has a f i n e s t i p l e d t e x t u r e 

s u g g e s t i n g t h a t t h i s may be the f i r s t s t a g e s o f a l t e r a t i o n . 

G a lena was a l s o o b s e r v e d once t o be r e p l a c e d by t h i n c o v e l l i t e 

zones g i v i n g a good zoned replacement t e x t u r e . 

T e t r a h e d r i t e i s a l t e r e d t o c o v e l l i t e . The 

c o v e l l i t e o ccurs i n t h e mass o f t e t r a h e d r i t e as a s o r t o f 

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

p l i c a t e d network around i t . The f i n e network shows no c o n t r o l l 

ed o r i e n t a t i o n . I t was a l s o n o t e d t h a t f o r m i n e r a l s i n con-
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t a c t w i t h one a n o t h e r , the g a l e n a a l t e r s most r e a d i l y , f o l l 

owed by t e t r a h e d r i t e and l a s t l y s p h a l e r i t e . 

The p y r i t e i n t h e o x i d i z e d zones I s a l t e r e d t o 

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

i n t h i s b e h a v i o r i s due t o the complete o x i d a t i o n o f p y r i t e , 

t h e m i g r a t i o n o f t h e i r o n , and t h e n the p r e c i p i t a t i o n of t h e 

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

C o n c l u s i o n s 

T e t r a h e d r i t e i s the main s i l v e r m i n e r a l i n the 

Sunshine Lardeau o r e . The m i n e r a l i s more p l e n t i f u l i n the 

upper o x i d i z e d zones o f the ore body and t h e r e f o r e t h e h i g h e r 

assays o f s i l v e r were produced from the o x i d i z e d o r e . Galena 

i s a l s o an i m p o r t a n t s i l v e r c a r r i e r i n t h e o r e . 

The p a r a g e n e t i c sequence f o r t h e m i n e r a l s was 

s t u d i e d and d e t e r m i n e d . I t was found t h a t the s i l v e r 

m i n e r a l s were the l a s t hypogene m i n e r a l s t o be d e p o s i t e d , and 

t h e ore d e p o s i t c l a s s i f i e d as an i n t e r m e d i a t e temperature 

h y d r o t h e r m a l replacement d e p o s i t . 

The copper v a l u e s i n the c o n c e n t r a t e s are m a i n l y 

due t o the s m a l l amount o f c h a l c o p y r i t e which i s p r e s e n t i n 

the o r e . T e t r a h e d r i t e may a l s o c o n t r i b u t e some copper. G o l d 

v a l u e s a r e r e p o r t e d t o be about 0.40 t o 0.45 ounces p e r t o n 

i n t h e c o n c e n t r a t e s . No n a t i v e g o l d was seen I n the p o l i s h e d 

s e c t i o n and i t i s presumed t h a t I t i s p r e s e n t i n v e r y minute 



18 

q u a n t i t i e s i n the s u l f i d e s o r p o s s i b l y i n t h e q u a r t z gangue. 
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Quarts 

F i g u r e 1 P a r a g e n e t i c R e l a t i o n s o f M i n e r a l s 

Order o f c r y s t a l l i z a t i o n of hypogene m i n e r a l s 

I s c l o c k w i s e b e g i n n i n g a t the t o p . Supergene m i n e r a l s are 

r e p r e s e n t e d o u t s i d e t h e hypogene c i r c l e . 
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F i g u r e 5 X125 F i g u r e 6 X240 

F i g u r e s 3, 4, 5 and 6 

V a r i o u s forms o f t e t r a h e d r i t e ( p i n k i s h gray) which 
o c c u r as i n c l u s i o n s o r inte.rgrowths i n g a l e n a ( w h i t e ) . They 
may suggest e x s o l u t i o n , contemporaneous d e p o s i t i o n o r l a t e r 
d e p o s i t i o n than g a l e n a - Galena c l e a v a g e i s shown i n b l a c k . 
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F i g u r e 7 

Ore from No. 10 L e v e l 

S p h a l e r i t e - g a l e n a - t e t r a h e d r i t e r e l a t i o n s h i p . 
The t e t r a h e d r i t e ( p i n k i s h g ray) which i s a d h e r i n g or i n 
c l u d e d i n t h e s p h a l e r i t e ( gray) w i l l not he r e c o v e r e d i n 
the m i l l i n g p r o c e s s . X 125. 
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\ 

F i g u r e 8. 
Mutual boundary r e l a t i o n s h i p s 
between g a l e n a ( w h i t e ) and 
t e t r a h e d r i t e ( p i n k i s h g r a y ) . 
Q u a r t z gangue i s dark g r a y . X 85. 

y 
F i g u r e 9 
Z o n a l replacement t e x t u r e where the 
zone o f supergene c o v e l l i t e ( b l u e ) 
are r e p l a c i n g the g a l e n a ( w h i t e ) and 
t e t r a h e d r i t e ( p i n k i s h g r a y ) . Quartz 
gangue i s dark g r a y . X 200. 
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O •5* 

0<5 ^ 

<3S c3 F i g u r e 10 
The e a r l i e r s u l f i d e s , p y r i t e 
( p a l e y e l l o w ) and s p h a l e r i t e 
( gray) are r e p l a c e d by g a l e n a 
( w h i t e ) and t h e y now o c c u r 
as rounded and c o r r o d e d rem
n a n t s . X 180 

F i g u r e 11 
Ore from No. 6 L e v e l . 
C h a l c o p y r i t e ( y e l l o w ) has i n 
vaded and p a r t i a l l y r e p l a c e d 
the network of f r a c t u r e s i n 
p y r i t e ( p a l e y e l l o w ) . Some 
t e t r a h e d r i t e ( p i n k i s h gray) 
and g a l e n a ( w h i t e ) a l s o o c c u r 
i n t h e f r a c t u r e s . X 40 
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F i g u r e 13. Ore from No. 10 L e v e l . 
P y r i t e (dark g r a y and g r a n u l a r ) o c c u r r i n g as s t r i n g e r s c r o s s -
c u t t i n g the s p h a l e r i t e ( w h i t e ) . The p y r i t e has p r o b a b l y 
e n t e r e d the i r r e g u l a r f r a c t u r e s i n s p h a l e r i t e and t h e r e f o r e • 
o c c u r as v e r y i r r e g u l a r v e i n l e t s . The g r a y mass a t t h e l o w e r 
edge i s q u a r t s . X 50. 



F i g u r e 14 

Ore from No. 6 L e v e l 

A n g l e s i t e (gray) and c o v e l l i t e ( b l u e ) r e p l a c i n g g a l e n a 
c l e a v a g e s o Note t h a t t h e g a l e n a ( w h i t e ) has a p i t t e d 
appearance a d j a c e n t t o i t s c l e a v a g e s , and t h i s i s p r o b a b l y 
t h e b e g i n n i n g s of t h e a l t e r a t i o n . X 55. 



F i g u r e 15 

G e o l o g i c a l Map of N o r t h Lardeau 

R e v e l s t o k e M i n i n g D i v i s i o n 

S c a l e 1 i n c h = 2 m i l e s . 




