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ABSTRACT 

This report concerns the r e s u l t s of a mineralographic 
examination of specimens from a s i l v e r - v e i n deposit from the 
Burns Lake d i s t r i c t of the Omine<a/& mining d i v i s i o n i n B r i t i s h 
Columbia* 

Evidence i s put forward to s u b s t a n t i a t e the c l a s s i 
f i c a t i o n of t h i s deposit as mesothermal-vein or b r e c c i a 
f i l l i n g from s o l u t i o n s of unknown o r i g i n . 

INTRODUCTION 

This report includes the study of m i n e r a l i z e d specimens 
from a group of eight claims which were owned by the S i l v e r 
I s l a n d Mining Co. A l l workings were confined to the S i l v e r 
I s l a n d claims which covered S i l v e r I s l a n d , an area of approx
imately twenty-two acres. No evidence of work on the property 
since 1925 has been found. 

Locatio n 
The property i s s i t u a t e d i n c e n t r a l B r i t i s h Columbia, 

on Babine Lake which i s 28 miles from Burns Lake, a s t a t i o n 
on the Canadian N a t i o n a l Railway. Burns Lake i s 317 miles 
east of P r i n c e Rupert, B r i t i s h Columbia, or approximately 280 
miles west of P r i n c e George. From Burns Lake s t a t i o n a rough 
s l e i g h , or wagon road runs north and northeast to the T a l t a p i n 
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property, and the l a s t few miles to Babine Lake and the S i l v e r 
I s l a n d property i s covered by a t r a i l . 

S i l v e r Island i s s i t u a t e d on Babine Lake, some 3000 

feet from i t s south shore. The Is l a n d i s about 1300 feet 
long, and 750 feet wide, i s e l l i p t i c a l i n shape, and i t s 
highest point r i s e s about 135 f e e t above the l a k e . The sur
face of the lake i s f a i r l y f l a t and i s w e l l timbered. 

P h y s i c a l Features 
The general area has an undulating topography w i t h 

no mountains i n the near v i c i n i t y r i s i n g over 2500 feet above 
the general e l e v a t i o n of 2500 f e e t . Babine Lake l i e s at an 
e l e v a t i o n of 2222 f e e t , the waters of which e v e n t u a l l y flow 
by means of the Babine r i v e r to the Skeena, and thence t o 
the P a c i f i c . 

Babine Lake l i e s near the north end of the Nechako 
P l a t e a u , which i s a r o l l i n g h i l l y country. Here, a general 
gradation to the higher Babine and B u l k l e y mountains to the 
northwest, and the Omenica mounts to the northeast i s observed. 

G l a c i a l e rosion has played a part i n shaping many 
of the creek v a l l e y s , but i t i s not thought that the area 
was abraded by a c o n t i n e n t a l i c e sheet. 

General Geology 
No g e o l o g i c a l survey has been made i n the immediate 

area, but from information gleaned from reports of surrounding 
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areas , a general p i c t u r e can be presented. 
The area appears to be p r i n c i p a l l y u n d e r l a i n by 

v o l c a n i c rocks, presumably of J u r a s s i c age, and c o r r e l a t a b l e 
to the Hazelton group (as described by Leach). In s e v e r a l 
places i n the surrounding v i c i n i t y are found r e l a t i v e l y small 
i n t r u s i o n s of g r a n i t i c rock, i s o l a t e d basins of Cretaceous 
sedimentary rocks, and areas of sedimentary and v o l c a n i c rocks 
of T e r t i a r y age. I t i s not known i f , or how, these rocks are 
represented i n the Babine Lake area. 

Mention i s made i n the 1925 B.C. Report of M i n i s t e r 
of Mines that S i l v e r I s l a n d i t s e l f i s one-half covered by a 
dark green d i o r i t e , and the other h a l f of r h y o l i t e , w i t h the 
l i n e of contact running d i a g o n a l l y across the i s l a n d . Since 
t h i s was reported from shore l i n e i n v e s t i g a t i o n the c o r r e l 
a t i o n i s not known, but i t i s suspected that the r h y o l i t e 
would be part of the J u r a s s i c Hazelton s e r i e s , w h i l e the 
d i o r i t e would be a part of one of the " r e l a t i v e l y s mall 
i s o l a t e d i n t r u s i v e rocks. , f 

This area i s s t i l l i n the general mineral province 
c o n s t i t u t i n g the eastern contact zone of the Coast Range 
b a t h o l i t h - but the m i n e r a l i z a t i o n i n the area i s not assoc
i a t e d w i t h i t . 

ft Hanson G. G.S.C. Summ. Rept. 1924, P t . A. pp. 
19A-37A. 

Hanson G., Phemister, T.C. G.S.C. Summ Rept. 1928 
P t . A. pp. 50A - 77A. 

Lang, A.H., G.S.C. Summ. Rept. 1929, Part A, 
pp. 62A -91A 
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Results of Examination 
(1) Megascopic Examination 

Eighteen to twenty hand specimens, most w i t h p o l i s h e d 
s e c t i o n s , were examined f o r t h i s r e p o r t . Although a l l spec
imens are of the v e i n type, or b r e c c i a v e i n type, three 
d i f f e r e n t " c l a s s e s " of specimens can be described. 

A l l specimens of the f i r s t " c l a s s " show a b r e c c i a v e i n 
f i l l i n g , and an open space f i s s u r e v e i n f i l l i n g . The b r e c c i a 
fragments are a very l i g h t green c o l o r , are very s o f t and 
h i g h l y a l t e r e d . These are probably a l t e r e d d i o r i t e ( ? ) 
fragments. The m a t e r i a l f i l l i n g the spaces between the b r e c c i a 
fragments i s both c l e a r c a l c i t e and quartz. The ore minerals 
are i n t h i s b r e c c i a zone as small clumps of minerals -
i n c l u d i n g 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 . I t i s expected that 
the s o l u t i o n s c a r r y i n g the s i l i c a and carbonate a l s o c a r r i e d 
the ore as post b r e c c i a t i o n f i l l i n g . 

A second period of f r a c t u r i n g (no b r e c c i a t i o n ) and 
open space f i l l i n g has occurred at the edges of the b r e c c i a 
zone. This f r a c t u r e has been f i l l e d w i t h c l e a r , barren 
quartz, approximately 1/2 i n c h wide. This quartz shows a 
comb t e x t u r e . In one specimen a t h i r d f r a c t u r e system i s 
noted, again at the edge of the b r e c c i a zone. This quartz 
f i l l e d f r a c t u r e i s a l s o barren of m i n e r a l i z a t i o n . 

The second " c l a s s " of v e i n i s e s s e n t i a l l y s i m i l a r to 
the f i r s t , except that at l e a s t two periods of b r e c c i a t i o n 
have occurred, and the f i l l i n g m a t e r i a l i s mainly a carbonate 
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rather than s i l i c a . In these specimens the badly a l t e r e d , 
sheared, and b r e c c i a t e d country rock i s abundant as fragments. 
The m a t e r i a l f i l l i n g the spaces between the fragments i s mainly 
carbonate - both c a l c i t e and dolomite. The sequence of 
events, as suggested by hand specimen and t h i n s e c t i o n exam
i n a t i o n i n c l u d e s : 

1. Intense shearing and b r e c c i a t i o n of country rock 
2. I n f i l l i n g by mainly c a l c i t e 
3. A second period of shearing and s l i g h t b r e c c i a t i o n 

along a zone of weakness w i t h i n the f i r s t b r e c c i a zone. 
4. I n t r o d u c t i o n of dolomite, s i l i c a , and ore minerals 

along t h i s zone of weakness. 
As corroborated by t h i n s e c t i o n study, the ore i s 

d e f i n i t e l y pest b r e c c i a t i o n (2nd period) and i s the l a s t 
m a t e r i a l to come out of s o l u t i o n . The channelway f o r the ore 
i s at the zone of weakness of the second shear phase - and 
the p e n e t r a t i o n of the ore s o l u t i o n s weakens away from t h i s 
zone of weakness. 

This " c l a s s " of v e i n i s found to contain the greatest 
abundance of ore minerals. 

The t h i r d c l a s s of specimens i s p r i m a r i l y made up of 
c a l c i t e and dolomite gangue. Very l i t t l e country rock i s 
noted as b r e c c i a fragments, although one specimen shows l a r g e , 
a l t e r e d fragments of country rock w i t h dolomite gangue f i l l i n g 
the spaces, between them. 

A l s o noted, i n t h i n s e c t i o n study, i s the f a c t that 
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the ore m i n e r a l , (mainly s p h a l e r i t e ) i s a l s o b r e c c i a t e d to 
some degree. The sequence here may be: 

1. Open space f i l l i n g of a s i n g l e f r a c t u r e by c a l c i t e , 
dolomite and Fe^poor s p h a l e r i t e . 

2. R e f r a c t u r i n g , and b r e c c i a t i o n of the o r i g i n a l v e i n 
and the country rock. 

3. F i n a l f i l l i n g of the b r e c c i a zone by dolomite - no 
minerals c a r r i e d i n t h i s phase. 

Further f r a c t u r i n g and open space f i l l i n g i s a l s o 
noted. At the edge of the b r e c c i a zone, along a l i n e of 
weakness, at l e a s t two, and p o s s i b l y three periods of f r a c t u r 
ing took place w i t h c a l c i t e and dolomite f i l l i n g the open 
space. Comb texture i s noted on these f r a c t u r e s . 

In none of the c l a s s e s was a d i r e c t r e l a t i o n s h i p cf 
the amount of ore minerals to the degree of a l t e r a t i o n of the 
b r e c c i a fragments noted. 

The ore minerals which could be i d e n t i f i e d by mega
scopic examination i n c l u d e s : 

1. T e t r a h e d r i t e 
2. C h a l c o p y r i t e 
3* Galena 
4. S p h a l e r i t e 

(a) Honey yellow - associated only 
w i t h c l a s s three type specimens 

(b) Gray s p h a l e r i t e - associated w i t h 
c l a s s one and two type specimens 

5* Malachite a l t e r a t i o n 
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(2.) Mineralogy 
General Statement 
For t h i s report seven t h i n s e c t i o n s and eighteen 

polished s e c t i o n s were s t u d i e d . Although the mineral assem
blage i s t y p i c a l l y mesothermal, deposited from hydrothermal 
s o l u t i o n s , the sequence of ore and gangue d e p o s i t i o n i n the 
v e i n deposits i s a complicated one. In t h i s report an attempt 
i s made to show a l o g i c a l sequence of d e p o s i t i o n , and the 
paragenetic r e l a t i o n s of the ore m i n e r a l s . 

Thin S e c t i o n I n v e s t i g a t i o n 
Examples of two of the v e i n " c l a s s e s " were represented 

by the seven t h i n sections s t u d i e d . The r e s u l t s of the exam
i n a t i o n of two of the r e p r e s e n t a t i v e specimens w i l l be 
presented. 
Thin S e c t i o n 409-B 
Mode: L S i l i c a 

Mosaic texture - due to r e c r y s t a l l i z a t i o n ( ? ) . Occurs 
i n l e n t i c u l a r pods and i r r e g u l a r masses. I t i s suspected 
that t h i s i s part of the o r i g i n a l f r a c t u r e f i l l i n g m a t e r i a l . 

2. C a l c i t e 
M i c r o c r y s t a l l i n e to coarse grained occurs i n ground-

mass surrounding b r e c c i a fragments, and a l s o as b r e c c i a 
fragments. 

3. A l t e r e d Country Rock 
Makes up a few of the b r e c c i a fragments. Composed 

of both c a l c i t e and a l t e r e d m a t e r i a l . 
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4. Dolomite 
Occurs as twinned rhombs. Often f r a c t u r e d and separ

ated. 
5. B a r i t e 
Occurs as i n f i l l i n g between b r e c c i a fragments. Assoc

i a t e d w i t h c a l c i t e and quartz. 
6. Opaques 
By cleavage, much of t h i s i s i d e n t i f i e d as s p h a l e r i t e . 
Occurs as blebs i n groundmass, but shows d e f i n i t e 

evidence of b r e c c i a t i o n . 

Sequence i n s l i d e : 
1. Coarse grained carbonates 
2. I r r e g u l a r contact, m i c r o c r y s t a l l i n e carbonate 
3. I r r e g u l a r contact, coarse grained carbonate 
4. I r r e g u l a r contact, m i c r o c r y s t a l l i n e carbonates 

w i t h some i n t e r s t i t i a l , mosaic quartz. 
5. Sharp, i r r e g u l a r contact - br e c c i a t e d ore mi n e r a l s , 

b r e c c i a fragments of a l t e r e d country rock, and c a l c i t e . I n 
f i l l i n g of dolomite, c a l c i t e and b a r i t e . 

H i s t o r y : 
In the b r e c c i a zone, the broken up appearance of the 

s p h a l e r i t e suggests that b r e c c i a t i o n took place a f t e r the ore 
mineral and c a l c i t e gangue were emplaced. This i m p l i e s that 
a period of b r e c c i a t i o n of a v e i n c o n t a i n i n g c a l c i t e and ere 
took plac e . Subsequent i n f i l l i n g of c a l c i t e dolomite and b a r i t e . 
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S l i g h t b r e c c i a t i o n of the dolomite occurred. This 
probably happened at the time of shearing and f i l l i n g of 
shear f r a c t u r e s by barren carbonates ( a f t e r the main period 
of b r e c c i a t i o n ) . 

P o s s i b l y another, l a t e r period of shearing, or f r a c t u r 
ing took p l a c e , as evidenced by the p a r a l l e l bands having 
comb te x t u r e (hand specimen). 

This i s an example of the " c l a s s f t three type of v e i n . 
Thin S e c t i o n 409-B 2 

Mode: 1. B r e c c i a Fragments 
Much a l t e r e d . S e r i c i t e , c h l o r i t e , c ^ y s ^ t o - c r y s t a l l i n e 

quartz and some carbonates can be d i s t i n g u i s h e d i n these. No 
i n d i c a t i o n of o r i g i n a l composition from t h i n s e c t i o n . 

2. Carbonate 
Both c a l c i t e and dolomite. Occurs as b r e c c i a f i l l i n g 

m a t e r i a l between the b r e c c i a fragments. 
3. Quartz 
This i s the main mineral f i l l i n g the spaces between 

the b r e c c i a fragments. Often elongate p a r a l l e l to ! C ! 

c r y s t a l l o g r a p h i c and perpendicular to the w a l l s between the 
fragments (see P l a t e 1) 

4. Opaques 
Ore minerals - t e t r a h e d r i t e , galena, c h a l c o p y r i t e . 

These f i l l up the l a s t spaces. Can u s u a l l y be shown to be 
l a t e r than the quartz, (see P l a t e 1) 
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P l a t e 1. B f('i|-.«g by Q u«.rtzi U«-<-!y) 

Ore- m i r t e r a . | Cla-te.) 

The sequence of events, i . e . - f r a c t u r i n g and b r e c c i a t 
i o n , f o r t h i s rock were given i n the megascopic d e s c r i p t i o n 
of the " c l a s s " two type of v e i n . 

P o l i s h e d S e c t i o n I n v e s t i g a t i o n 
General d e s c r i p t i o n of p r o p e r t i e s of M i n e r a l Assemblage 

1. T e t r a h e d r i t e : Cu-j_2 Sb^ 
The mineral takes a good p o l i s h , has a gray c o l o r , a 

hardness of C p l u s , and i s i s o t r o p i c . 
Stch Reactions: The mineral i s negative to a l l reagents. 
S t a i n s s l i g h t l y ( ? ) w i t h HNOg. Mlcrochemical t e s t f o r Cu -
p o s i t i v e . Y i e l d s a reddish powder. 
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2. C h a l c o p y r i t e : CuFeS 2 

The mineral takes a good p o l i s h , has a yellow c o l o r , 
a hardness of C, and i s very s l i g h t l y A n i s o t r o p i c . Color and 
l a c k of s e c t i l i t y were the c r i t e r i a used i n i d e n t i f i c a t i o n . 

3. Galena: Pb§ 
The mineral takes an e x c e l l e n t p o l i s h , has a s i l v e r 

white c o l o r , a hardness of B, and i s i s o t r o p i c . 
Etch Reactions: Negative to HC1, KOH, and KCN. P o s i t i v e to 
F e C l ^ - s t a i n s i r r i d e s c e n t to brown; HC1 s t a i n s brown t o 
i r i d e s c e n t ; HNO^ s t a i n s black immediately. 

In many cases t h i s m i n e r a l , intergrown w i t h P o l y b a s i t e 
could not be i d e n t i f i e d by the c h a r a c t e r i s t i c cubic cleavage, 
and was d i f f i c u l t to d i s t i n g u i s h from p o l y b a s i t e i n p l a i n 
l i g h t . ~; 

4. S p h a l e r i t e : ZnS 
The mineral takes a good p o l i s h , has a gray c o l o r 

( l i g h t to d a r k ) , a hardness of C and i s i s o t r o p i c . L i g h t 
gray s p h a l e r i t e from " c l a s s " three v e i n had golden yellow 
i n t e r n a l r e f l e c t i o n . Dark gray s p h a l e r i t e from " c l a s s " one 
and two v e i n had no i n t e r n a l r e f l e c t i o n . 

5. C o v e l l i t e : CuS 
The mineral takes a good p o l i s h , has a deep blue 

c o l o r , a hardness of B, and i s s t r o n g l y a n i s o t r o p i c , w i t h 
p o l a r i z a t i o n c o l o r s of white to f i e r y red. M i n e r a l was 
i d e n t i f i e d by c o l o r and anisotropism. 
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6. P o l y b a s i t e : 8Ag 2S S b 2 

The mineral takes an e x c e l l e n t p o l i s h , i s gray white 
i n c o l o r (somewhat l i g h t e r than t e t r a h e d r i t e ) , has a hardness 
of B and i s s t r o n g l y a n i s o t r o p i c w i t h p o l a r i z a t i o n c o l o r s of 
blue green, to v i o l e t , to brown. 
Etch r e a c t i o n s : H g C l 2 s t a i n s i r r i d e s c e n t , KCN i n s t a n t l y s t a i n s 
black; F e C l ^ s t a i n s i r r i d e s c e n t , HNO3 s t a i n s i r r i d e s c e n t . 
KOH, HCl - negative. \ 

7. P y r a r g y r i t e : 3Ag 2S S b 2 S3 

The mineral takes a good p o l i s h , has a gray c o l o r w i t h 
a b l u i s h t i n t , a hardness of C, and i s s l i g h t l y a n i s o t r o p i c 
w i t h p o l a r i z a t i o n c o l o r s of dark gray brown to dark blue gray. 
Etch Reactions: H g C l 2 , KOH - slowly s t a i n brown to dark brown; 
KCN immediately s t a i n s black; F e C l ^ , HCl, HNO3 - negative. 

8. A r g e n t i t e : A g 2 S 
The mineral takes a f a i r p o l i s h ( l a r g e r grains s c r a t c h 

e a s i l y O , i s gray white i n c o l o r w i t h a d e f i n i t e green t i n t , 
has a hardness of A and i s i s o t r o p i c . 
Etch Reactions: H g C l 2 s t a i n s brown, KCN s t a i n s black; F e C l ^ 
s t a i n s black immediately, KOH, HCl, HKO3 ~ n e S a t i v e * 

v 

9. Native S i l v e r : 
Some i n d i c a t i o n , but no d e f i n i t e i d e n t i f i c a t i o n of t h i s 

mineral was e s t a b l i s h e d . r . 
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Mineralographic R e l a t i o n s 

— — i 

P l a t e 2 . C h a l c o p y r i t e , s p h a l e r i t e (dark) 
v e i n i n g t e t r a h e d r i t e . 

T e t r a h e d r i t e : 
/Uy, f 

T e t r a h e d r i t e i s the main m e t a l l i c mineral present i n 
the specimens, forming close to 75% of the sulphide m i n e r a l 
i z a t i o n . A l l other minerals are associated i n some way w i t h 
the t e t r a h e d r i t e , as e x s o l u t i o n products, as v e i n s , or as 
replacement (?)o e x s o l u t i o n ( ? ) rims. 
C h a l c o p y r i t e : 

The c h a l c o p y r i t e occurs to some extent i n a l l the 
specimens. I t i s found as minute, i r r e g u l a r veins through 
the t e t r a h e d r i t e ( P l a t e 2 ) , as blobs w i t h mutual boundaries, or 
c a r i e s t e x t u r e s , and as i r r e g u l a r rims around the t e t r a h e d r i t e . 
( P l a t e 3 ) . 
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X loo 

P l a t e 3 . E x s o l u t i o n ( ? ) or replacement (?) 
rim of C h a l c o p y r i t e at edge of 
T e t r a h e d r i t e g r a i n . 

In t h i s r e l a t i o n the c h a l c o p y r i t e shows a d e f i n i t e segregation 
to the boundaries of the massive t e t r a h e d r i t e . This would 
i n d i c a t e that the c h a l c o p y r i t e has unmixed from the t e t r a 
h e d r i t e and migrated to the edges of the g r a i n s . 

A very close r e l a t i o n s h i p between the c h a l c o p y r i t e 
and s p h a l e r i t e a l s o occurs. P l a t e 4 shows i s l a n d s of 
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 . This i s p o s s i b l y due to 
unmixing of the c h a l c o p y r i t e from the s p h a l e r i t e . The two 
minerals are a l s o o f t e n found together i n the small veins 
( P l a t e 2). A mutual boundary r e l a t i o n i n d i c a t i n g s i m u l 
taneous d e p o s i t i o n from s o l u t i o n i s the most common between 
the two m i n e r a l s . 
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P l a t e 4. Unmixing texture - Islands of 
Cha l c o p y r i t e i n S p h a l e r i t e 

C h a l c o p y r i t e a l s o occurs as minute core, or a t o l l 
s t r u c t u r e s i n the s i l v e r s u l f o s a l t s , e i t h e r P o l y b a s i t e or 
A r g e n t i t e ( P l a t e s 9 and 10). 

S p h a l e r i t e : 
As p r e v i o u s l y mentioned, the mineral most of t e n occurs 

as a same generation mineral w i t h c h a l c o p y r i t e ( P l a t e 4 ) . 
It i s a l s o o f t e n associated w i t h the P o l y b a s i t e - i n the same 
i r r e g u l a r v e i n l e t , or as a coating around the edge of the 
e x s o l u t i o n blobs. 

The l i g h t gray s p h a l e r i t e appears to occur alone i n 
the " c l a s s " three v e i n s . This appears to be an e a r l i e r stage 
of m i n e r a l i z a t i o n than the re s t of the sulphides. 
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X too 

P l a t e 5. C o v e l l i t e r e p l a c i n g A r g e n t i t e , an 
e x s o l u t i o n product of Te t r a h e d r i t e 

C o v e l l i t e : 
C o v e l l i t e i s near l y always found as very small 

i r r e g u l a r bodies, as replacement of a s i l v e r s u l f o s a l t . 
( P l a t e 5)- In n e a r l y every case the s i l v e r mineral was found 
to be only very s l i g h t l y a n i s o t r o p i c . The numerous etch 
t e s t s suggested that the associated mineral was a r g e n t i t e . 
Depending on the stage of replacement the c o v e l l i t e formed 
e i t h e r a s o l i d mass on the a r g e n t i t e , or occurred as an 
i n t r i c a t e network of t i n y v e i n l e t s i n the a r g e n t i t e . From 
t h i s i t i s suspected that the c o v e l l i t e i s a replacement 
product of the a r g e n t i t e . 

Galena: 
Galena was found i n three d i s t i n c t r e l a t i o n s h i p s M i i c h 
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P l a t e 6 . Galena, showing cubic cleavage as 
rim at edge of T e t r a h e d r i t e g r a i n . 

do not seem to give any idea of i t s paragenetic r e l a t i o n s h i p 
to the other minerals. Often i t i s found, along w i t h chalco
p y r i t e , as a rim around the edge of a t e t r a h e d r i t e g r a i n , 
u s u a l l y corroded, but showing cubic cleavage ( P l a t e 6 ) . This 
would i n d i c a t e e i t h e r that galena occurs as an e x s o l u t i o n rim 
from t e t r a h e d r i t e , or that t e t r a h e d r i t e has almost completely 
replaced the galena. 

Secondly, the galena occurs w i t h the p o l y b a s i t e i n 
the i r r e g u l a r , elongated v e i n l i k e blobs of p o l y b a s i t e . Since 
i t i s suspected that p o l y b a s i t e i s a product of unmixing 
from the t e t r a h e d r i t e , i t could, i n t h i s case, be assumed 
that the galena i s a l s o a product of unmixing from the 
t e t r a h e d r i t e . 
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T h i r d l y , the galena i s found i n some sections as s m a l l , 
i r r e g u l a r blobs s i t t i n g alone i n the gangue m a t e r i a l . T y p i c a l 
cubic cleavage p i t s are e x h i b i t e d by the"se g r a i n s . 

P l a t e 7. Polybasite (etched) i n t e t r a h e d r i t e 

P o l y b a s i t e , A r g e n t i t e , Pyrattgyrite 
A l l these minerals do not occur out of the te t r a h e d 

r i t e i n which they are embedded. They are a l l unmixing, or 
ex s o l u t i o n products o c c u r r i n g as i r r e g u l a r l y shaped blobs and 
masses ( P l a t e 7 ) s or as i r r e g u l a r , elongated v e i n l i k e bodies 
i n the t e t r a h e d r i t e ( P l a t e 8 ) . Replacement of A r g e n t i t e and 
po l y b a s i t e by c o v e l l i t e i s common ( P l a t e 5). 

Staggered unmixing i s a l s o a common phenomena of these 
minerals. P l a t e 9 shows t h i s r e l a t i o n s h i p to the best advan
tage, where the a r g e n t i t e ( e x s o l u t i o n from c h a l c o p y r i t e ) forms 
an a t o l l i n the c h a l c o p y 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 from 
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p o l y b a s i t e ) forms an a t o l l i n the p o l y b a s i t e . 

P l a t e 8 . I r r e g u l a r , v e i n - l i k e e x s o l u t i o n 
of p o l y b a s i t e from t e t r a h e d r i t e . 

n l a t e 7 and 8 show the usual r e l a t i o n between poly
b a s i t e and t e t r a h e d r i t e to the best advantage. 

By f a r the commonest of these s i l v e r s u l f o s a l t s i s 
the p o l y b a s i t e , which i s found i n nearl y every g r a i n of the 
t e t r a h e d r i t e i n varying amounts. The a r g e n t i t e , which 
scratches e a s i l y and shows a greenish t i n \ t i s not too common, 
but can u s u a l l y be found i n a s s o c i a t i o n w i t h c o v e l l i t e and/or 
c h a l c o p y r i t e ( P l a t e 10,)'. 



P l a t e 9. "Staggered" e x s o l u t i o n : A r g e n t i t e 
from C h a l c o p y r i t e from p o l y b a s i t e 
from t e t r a h e d r i t e . 

X l o o 

P l a t e 10, E x s o l u t i o n of Ch a l c o p y r i t e from 
A r g e n t i t e , from t e t r a h e d r i t e 
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R e l a t i v e Abundance of the minerals: 

T e t r a h e d r i t e 
S p h a l e r i t e 
C h a l c o p y r i t e 
P o l y b a s i t e 
Galena 
A r g e n t i t e 
Pyratrgyrite 
C o v e l l i t e 
Native S i l v e r 

1% 
1% 

Paragenesis: 
Thin s e c t i o n and megascopic examination has shown 

that two p o s s i b l e periods of b r e c c i a t i o n took place, and 
that two or p o s s i b l y three stages of l a t e r f r a c t u r i n g and 
open space f i l l i n g from hydrothermal s o l u t i o n occurred. 

The period of ore genesis i s mainly r e l a t e d to the 
second period of b r e c c i a t i o n - when hydrothermal s o l u t i o n s 
of unknown o r i g i n c a r r i e d i n and deposited the primary 
sulphide m i n e r a l i z a t i o n . 

I t i s p o s s i b l e that there were two periods of mineral 
i z a t i o n as evidenced by the small v e i n i n g by c h a l c o p y r i t e and 
s p h a l e r i t e of the t e t r a h e d r i t e , but i t would appear that 
rather than two separate p e r i o d s , one s i n g l e period of over
lapping d e p o s i t i o n occurred. 

Whether the galena and c h a l c o p y r i t e rims around the 
grains of t e t r a h e d r i t e are e x s o l u t i o n rims i s debateable, but 
p o s s i b l e ( P l a t e 3> 6 ) . This a l s o may be due to overlapping 
d e p o s i t i o n around the grains of t e t r a h e d r i t e r a t h e r than 
unmixing. 
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The s i l v e r s u l f o s a l t s w i t h t h e i r i r r e g u l a r g r a i n 
boundaries are almost c e r t a i n l y e x s o l u t i o n products from 
the t e t r a h e d r i t e . The temperature at which t h i s would occur 
has not been determined experimentally, but i t i s expected 

o 
that t h i s would occur i n the temperature range of 350-400 C. 
I t has been found that galena i s capable to some degree of 
s o l i d s o l u t i o n at f a i r l y h i gh temperatures, and as evidenced 
by the a s s o c i a t i o n i n some places of p o l y b a s i t e and galena, 
some of the s i l v e r minerals may have unmixed from the galena 
rather than from the t e t r a h e d r i t e . Again the temperature 
of unmixing would be above 350° C. 

P l a t e 9 shows a r e l a t i o n s h i p which i s found q u i t e 
commonly. A r g e n t i t e , i n c h a l c o p y r i t e , i n p o l y b a s i t e , i n t e t r a 
h e d r i t e . The p o l y b a s i t e i s an e x s o l u t i o n product from t e t r a 
h e d r i t e i n t h i s case s t i l l c a r r y i n g some of the copper ions -
which i n t u r n unmixed to form c h a l c o p y r i t e . This has been 
c a r r i e d one step f u r t h e r to form the a r g e n t i t e by unmixing 
from the c h a l c o p y r i t e . 

A s i m i l a r r e l a t i o n s h i p occurs, as shown i n p l a t e 10, 
where a r g e n t i t e , an unmixing product from t e t r a h e d r i t e , i n 
tur n unmixes l e a v i n g a g r a i n of c h a l c o p y r i t e i n the centre. 

These processes of "staggered" unmixing would appear 
p o s s i b l e s i n c e i t i s known that the p o l y b a s i t e and a r g e n t i t e 
can c a r r y copper i o n s , and the c h a l c o p y r i t e so formed may 
hold a few s i l v e r ions as unmixing from the p o l y b a s i t e or 
a r g e n t i t e . 
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C o v e l l i t e , which i s found only i n very minor amounts, 
i s most o f t e n associated w i t h the a r g e n t i t e . As seen under 
high power, the network p a t t e r n of the c o v e l l i t e i n the 
a r g e n t i t e would i n d i c a t e that the c o v e l l i t e i s r e p l a c i n g the \̂  
a r g e n t i t e , r a t h e r than forming from e x s o l u t i o n . 

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 i s the only mineral 
that shows two d e f i n i t e periods of formation, but the r e l a t i o n 
ship i s obscure. In the t h i r d " c l a s s " of v e i n , as described 
e a r l i e r , the s p h a l e r i t e shows features of being introduced 
i n t o the v e i n before b r e c c i a t i o n . This s p h a l e r i t e has a low 
i r o n content (honey-yellow c o l o r ) and occurs alone. I t i s 
expected that t h i s type i s the e a r l i e s t of the sulphide 
m i n e r a l i z a t i o n and that no other ore c a r r y i n g s o l u t i o n s i n 
vaded the veins that c a r r y i t . 

The c h a l c o p y r i t e - s p h a l e r i t e r e l a t i o n s h i p as shown 
by p l a t e 4 may be due to a s o l u t i o n of c h a l c o p y r i t e i n 
s p h a l e r i t e - which on c o o l i n g (400-450°) unmixed to give 
small " i s l a n d s " i n the s p h a l e r i t e . In other instances the 
s p h a l e r i t e and c h a l c o p y r i t e occur together as products of 
simultaneous d e p o s i t i o n from the same s o l u t i o n - without 
uhmixing. 

From i n d i c a t i o n s given by unmixing temperatures, and 
from the mineral assemblage i t s e l f , the assemblage i s shown 
to be one of intermediate temperature range. The deposit can 
be c l a s s i f i e d t h e r e f o r e as mesothermal v e i n and b r e c c i a f i l l i n g 
from hydrothermal s o l u t i o n s of unknown o r i g i n . 
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Conclusion: 
This v e i n deposit i s t y p i c a l of those found i n the 

general v i c i n i t y of the Babine Lake area. The source of the 
hydrothermal s o l u t i o n s which c a r r i e d the ore minerals i s t i 
doubt, but they may have come from the d i o r i t e i n t r u s i v e 
which cuts the i s l a n d on which these v e i n deposits are found. 
Evidence has been put forward to show that the mineral assem
blage i s t y p i c a l l y mesothermal, and that the periods of 
m i n e r a l i z a t i o n are r e l a t e d to f r a c t u r i n g and b r e c c i a t i o n of 
a country rock of unknown composition. Two periods of miner
a l i z a t i o n have been shown, the f i r s t of which c a r r i e s only 
minor Zn values, and the second c a r r y i n g the s i l v e r values. 
These s i l v e r values were shown to be an e x s o l u t i o n product 
from the major ore m i n e r a l , t e t r a h e d r i t e . 

R e l a t i o n s between the c h a l c o p y r i t e , s p h a l e r i t e , 
galena and t e t r a h e d r i t e were somewhat obscure, but an attempt 
was made to give a p l a u s i b l e r e l a t i o n s h i p . 
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