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INTRODUCTION 
The m a t e r i a l examined f o r t h i s report c o n s i s t e d of ten mounted 

p o l i s h e d specimens and three hand specimens. A l l are from the 
Opal Lake area southeast of T e s l i n Lake. N i c k e l f i n d s have 
sparked e x p l o r a t i o n here i n the past few years. 

MEGASCOPIC EXAMINATION 
From a megascopic examination of the hand specimens, m i n e r a l 
i z a t i o n appeared to be c h i e f l y n a t i v e copper and a yel l o w 
m i n e r a l ( M i l l e r i t e ) i n a s t r o n g l y - f o l d e d s e r p e n t i n i z e d gangue. 
M i n e r a l i z a t i o n i s concentrated i n the sh a r p l y f o l d e d areas of 
the serpentine. 

MICROSCOPIC EXAMINATION  
Bi n o c u l a r Microscope 
From the examination of the specimens with the b i n o c u l a r 
microscope, three m e t a l l i c minerals were observed. These were 
a s e c t i l e coppery-red m i n e r a l , a y e l l o w mineral w i t h hardness 
of about 5 and a blue-grey m i n e r a l . L a t e r work w i t h the m e t a l l -
ographlc microscope i n d i c a t e d these minerals to be n a t i v e 
copper, m i l l e r i t e and c h a l c o c i t e r e s p e c t i v e l y . Native copper 
was i n a l l but one of the specimens; m i l l e r i t e was i n most; and 
c h a l c o c i t e was found only i n three of the mounted specimens. 
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MICROSCOPIC EXAMINATION 

B inoc u l a r Hie rose ope (c o n t ' d) 

M i n e r a l i z a t i o n was l oca t ed p r i n c i p a l l y i n pod? and lens* i n the 

c r e s t s o f the f o l d s i n the s e r p e n t i n e . Seve ra l p o s t - m i n e r a l i z a t i o n 

f r a c t u r e s were seen tha t the in tense f o l d i n g occurred subsequent to 

m i n e r a l i z a t i o n . 

I f e t a l log raph ic Microscope 

The copper-red m i n e r a l had a l l the c h a r a c t e r i s t i c s ( o p t i c a l and phy

s i c a l ) o f e i t h e r n a t i v e copper(Cu) or w h i t n e y i t e (CugAs) . However, 

four t e s t s f o r a r s e n i c proved negat ive and the m i n e r a l was i d e n t i 

f i e d as n a t i v e copper . 3tVj^*4 / v ^ - * 1 ^—7 • ^ ' W ^ i , ^ ^ 

The m i n e r a l i d e n t i f i e d as m i l l e r i t e ( N i S ) had a l l the usua l o p t i c a l ^th^^ 
«0 ^ // 

and p h y s i c a l p r o p e r t i e s eaeep*-tha* of m i l l e r i t e except t ha t i t d i d 

not have a f i b rous h a b i t . I t was a pale y e l l o w c o l o r , qu i t e s t r o n g l y 

a n i s o t r o p i c from t a n - y e l l o w t o a dark c o l o r ( p u r p l e ? ) . The e tch t e s t s 

f i t t e d those a s c r i b e d to m i l l e r i t e by M . N . Short* For t e x t u r e see 

F i g u r e 2-

The b l u i s h - g r e y m i n e r a l has been i d e n t i f i e d a s / cha lcoc i t e (Cu2S) . I t 

i s not p a r t i c u l a r l y abundant i n the specimens, o c c u r r i n g u s u a l l y 

as an a s s o c i a t e of e i t h e r the n a t i v e copper or the m i l l e r i t e . -¥he-

The c h a l c o c i t e has been found as smooth-bordered g ra ins w i t h i n the 

n a t i v e copper and as the • r e p l o c i u g m i n e r a l r e p l a c i n g the m i l l e r i t e . 

\ j (F igu re 2) The c h a l c o c i t e was f a i n t l y a n i s o t r o p i c , and conformed 

t o the e t ch t e s t s as desc r ibed by S h o r t . 



OPTICAL DATA end ETCH TEST REACTIONS 

NATIVE COPPER (Cu) 

Smooth p o l i s h , s l i g h t scra tches by a b r a s i v e - Coppery-red c o l o r . Hard 

ness of B . Very s e c t i l e . I s o t r o c i c and n o n - p l e o c h r o i c . 

E t c h t e s t r e s u l t s a r e : 

H g C l 2 i r r i d e s c e n t s t a i n . 

KOH nega t ive 

KCN brown t a r n i s h 

F e C l ^ q u i c k l y darkens 

HC1 s l i g h t s t a i n 

HNO^ brown s t a i n , e f fe rvesces 

Mic rochemica l t e s t s f o r copper were p o s i t i v e , f o r a r sen i c n e g a t i v e . 

MILLERITE [ g i g ) 

Good p o l i s h . Pe le y e l l o w c o l o r * Hardness o f E . A n i s o t r o p i c from t a n -

y e l l o w to da rk , n o n - p l e o c h r o i c -

E t c h t e s t s r e s u l t s are as f o l l o w s : 

HgClg n e g a t i v e , sometimes a s l i g h t brown s t a i n 

KOH negat ive 

K6N nega t ive 

F e C l ^ nega t ive 

HC1 negat ive 

HNO3 brown s t a i n 



OPTICAL DATA end ETCH TEST REACTIONS  

CHALCOCITE (Cu^S) 

F a i r t o good p o l i s h - B lue -g r ey c o l o r . Hardness of about C- F a i n t l y 

a n i s o t r o p i c from g rey -b l ack to brown- N o n - p l e o c h r o i c -

E t c h t e s t s and mic rochemics l t e s t s r e s u l t s a r e : 

HgClg s l i g h t brown t a r n i s h 

KOH nega t ive 

KCN immediately b l a c k , e t ch cleavage deve lops , p i t t i n g 

F e C l 3 s t e i n s dark q u i c k l y 

HC1 nega t ive 

HNO3 b lue t a r n i s h , e f fe rvesces 

Aqua Regis negat ive 

Mic rochemica l t e s t f o r copper was p o s i t i v e . **T Ẑ̂ 2y sh*- A^,;r*b*& " 

PRIMARY MINERALS 1Uiy«> w ^ 

Copper (Cu) 2 . 9 ^ A ^ ^ f ^ ^ 

M i l l e r i t e (N iS ) 3.2% 

SECONDARY MINERALS /^L***^k~-*A . 

C H a l c o c i t e (Cu 2 S) 1.3# f-A>K % S € c l ( o n s ^ 

The above percentages are c a l c u l a t e d from the averages i n the ten 

mounted specimens.Average g r a i n s i z e s f o r the mine ra l s are as f o l l o w s : 
0.7 

Copper ^-*Q mm. 
0.13. 

M i l l e r i t e -1^-2-mm. 
oJ 

C h a l c o c i t e -3rrO- mm. 



TEXTURES AND PARAGENESIS 

The coun t ry rock i n the specimens i s a h i g h l y contor ted s e rp 

e n t i n e . M i n e r a l i z a t i o n appears t o be l o c a l i z e d a long f r ac tu re s or 

i n areas o f extreme c o n t o r t i o n such as the c r e s t s and troughs o f 

the many s m a l l f o l d s * 

The copper can be desc r ibed beet as having a s i eve t e x t u r e . The 

boundar ies o f the copper g ra ins are v e r y i r r e g u l a r and s e r i a t e . 

The appearance o f the boundaries could be compared t o "fcnt? those 

of drops o f molten lead tha t have s p l a t t e r e d on a smooth surface 

and c o o l e d . In F igure 1, an unusual fea ture i s found i n the copper 

g r a i n i n the lower c e n t r a l par t o f the f i g u r e - P o l y g o n a l — u s u a l l y 

hexagonal— cracks or f r ac tu r e s are found are v e r y s i m i l a r i n app¬

earance t o mud-cracks . Th i s fea ture o r u l d be the r e s u l t ^ d e h y d r a t i o n 

The m i l l e r i t e occurs as b r e c c i a t e d , subangular g r a i n s . . M o s t o f the 

m i l l e r i t e g r a in* show a f a i n t l y c renu la t ed surface that i s p a r t i c 

u l a r l y n o t i c e a b l e immediately before e x t i n c t i o n under crossed n i c o l s . 

Thfese w r i n k l e s are roughly p a r a l l e l to the l a r g e r l i n e a t i o n s i n the 

se rpen t ine and i f they can be construed as s t r e s s f e a t u r e s , then 

they are an i n d i c a t i o n tha t the m i l l e r i t e was emplaced before f o l d 

i n g commenced. Another i n d i c a t i o n tha t the m i l l e r i t e was depos i ted 

p r i o r t o f o l d i n g and b r e c c i a t i o n are the aggregates of g ra in s that 

-

o f a c o l l o i d a l ge l 



TjjjTPHg AND PARAGENESIS 

e x t i n g u i s h s imu l t aneous ly under c rossed nicoibs . These aggregates 

ere probably the remains of g ra ins tha t have been b r e c c i a t e d and 

rep laced to a c e r t a i n degree . 

The c h a l c o c i t e i s found as sca t t e red g ra ins u s u a l l y i n p r o x i m i t y 

t o the n a t i v e copper or the m i l l e r i t e - In some cases the c h a l c o c i t e 

appeared t o be r e p l a c i n g the m i l l e r i t e (see f i g u r e 2 ) , or occupying 

p o s i t i o n s tha t should be occupied by m i l l e r i t e . F requen t ly the c h 

a l c o c i t e i s found as g ra ins w i t h i n the n a t i v e copper . 

A suggested paragenet ic sequence can be made from an i n t e r p r e t a t i o n 

o f the t e x t u r e s . O r i g i n a l l y , t h e count ry rock was a b a s i c rock , prob 
P 

a gabbro or a norxte tha t c a r r i e d copper and n i c k e l as a c c e s s a r i e s • 

These metal? have been concent ra ted and s u l f u r and s i l i c a have been 

i n t r o d u c e d . The source o f the s u l f e r and the s i l i c a i s unsure , but 

they might have been in t roduced by aqueous s o l u t i o n s tha t tended 

t o e n r i c h the copper and the n i c k e l and r edepos i t them as n a t i v e 

copper , m i l l e r i t e and c h a l c o c i t e . F o l l o v / i n g the supposed enrichment 

by s o l u t i o n s was a pe r iod o f in tense f o l d i n g that had the e f f ec t 

o f f u r t h e r c o n c e n t r a t i n g the m i n e r a l s , ma in ly i n areas o f great def

o rma t ion . The c h a l c o c i t e may be the r e s u l t of combinat ion o f the 

int rod(uced s u l f i d e waters and the n a t i v e copper or i t may be the 

r e s u l t of replacement o f the n a t i v e copper and the m i l l e r i t e . 



1 

TEMPERATURE OF FORMATION 

The conc lu s ions drawn In the p reced ing paragraph favour d e p o s i t i o n 

o f the minera l s i n a low temperature medium, probably at r e l a t i v e l y 

s h a l l o w depths* That i s , d e p o s i t i o n under ep i t hernial c o n d i t i o n s . 

s 
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