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

The p r o p e r t i e s discussed i n t h i s r e p o r t are p r e s e n t l y 
optioned by the C.M.S. Co. L t d . Both prospects are le a d and z i n c 
sulphide replacements i n a limestone marker bed (Badshot) i n 
the Kootenay Arc, South c e n t r a l B r i t i s h Columbia. 

The Duncan Lake property (as i t i s r e f e r r e d to by 
Cominco) i s s i t u a t e d on a p e n i n s u l a on the east shore of Duncan 
Lake which i s i n the Fo r t Steele Mining D i s t r i c t of B r i t i s h Columbia 
The prospect i s four miles by water and twelve miles by road from 
Howser, a s m a l l settlement on the southwest end of Duncan Lake. 
This property has had s e v e r a l thousand f e e t of underground develop
ment work done on i t . A small ore reserve has been proved up as 
the r e s u l t of t h i s and an extensive surface and underground 
diamond d r i l l i n g programme. The property has r e c e n t l y been c l o s e d 
down. 

Because only a small amount of work has been done on i t , 
very l i t t l e i s known about the second property which i s r e f e r r e d 
to by Company g e o l o g i s t s as the Wigwam property and which i s i n 
the Revelstoke Mining D i s t r i c t . I t ' s l o c a t i o n i s given a p p r o x i 
mately as eighteen miles south of Revelstoke, B.C. on the Ak o l k o l e x 
R i v e r . 

Geology 

The d e t a i l e d geology of both p r o p e r t i e s has not been 
r e l e a s e d by Cominco at the time of the w r i t i n g of t h i s r e p o r t . 

The f o l l o w i n g b r i e f account of the geology of the Duncan 
Lake property i s taken from the 1959 M i n i s t e r of Mines Report. 
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The mine i s on the eastern limb of an overturned 
a n t i c l i n e which plunges gently to the no r t h . The m i n e r a l i z a t i o n 
i s confined to a band of limestone a few hundred f e e t t h i c k which 
has been c o r r e l a t e d to the Badshot formation. The Badshot f o r 
mation i s u n d e r l a i n by q u a r t z i t e s , micaceous q u a r t z i t e s and 
p h y l l i t e s of the Upper H a m i l l Creek s e r i e s which forms the core 
of the a n t i c l i n e . The lower part of the Lardeau s e r i e s composed 
of p h y l l i t e s and a r g i l l i t e s o v e r l i e s the Badshot. The Badshot 
i t s e l f contains beds and lenses of dolomite as w e l l as dark grey to 
black s i l i c e o u s dolomite a l l of which a f f e c t the m i n e r a l i z a t i o n 
i n some cases. 

The geology of the Wigwam property has, not been mapped 
at present. However the deposit i s thought to be a replacement 
by base metal s u l f i d e s of a r e c r y s t a l l i z e d limestone and i n pla c e s 
a q u a r t z i t e member of the Badshot formation. 

Specimens 

The specimens from Duncan Lake and t h e i r d e s c r i p t i o n s 
are as f o l l o w s : 

D-l Three specimens (two small and one lar g e ) con
t a i n i n g galena, s p h a l e r i t e , a s i l v e r grey f i b r o u s 
unknown and o x i d a t i o n products i n a gangue of white 
q u a r t z i t e . The l a r g e r specimen has sl i p p a g e s u r 
faces w i t h an in c l u d e d angle of 60°. 

A p o l i s h e d s e c t i o n (D-l) of the unknown 
was made. 

D-2 S i x specimens from the development muck of 



the southern d r i f t on the 1800 1 l e v e l . A l l have a 
gangue of limestone and/or dolomite and grey and 
black s i l i c a r i c h dolomite. One specimen e x h i b i t s 
banding of grey s i l i c e o u s dolomite and p y r i t e . 
P y r i t e and galena w i t h very l i t t l e s p h a l e r i t e ±s-
i s noted i n these specimens. 

A p o l i s h e d s e c t i o n (B-6) was made i n order 
to determine the r e l a t i o n s h i p of galena to p y r i t e 
and gangue. 

Two specimens from the development muck of 
a p i l o t r a i s e to the surface 300' north of the 
1959 c r o s s c u t . P y r i t e , s p h a l e r i t e and a s m a l l 
amount of ^.lena^occur i n a gangue of black and 
white limestone. Although i t appears massive to 
the naked eye the limestone i s noted to be c r y s t a l l i n e 
when viewed under a microscope. 

P o l i s h e d s e c t i o n B-3 demonstrates the s p h a l 
e r i t e , p y r i t e and limestone a s s o c i a t i o n s . 

This d r i l l core from the No. 3 zone i s a 
sample of the only known post dolomite i n t r u s i v e s . 
The margins vof the dyke are narrow (about 1/2") 
brown i n c o l o u r , and c o n t a i n p a r t l y a l t e r e d f r a g 
ments of dolomile. The o r b i c u l a r s t r u c t u r e s through
out the black f i n e grained groundmass are c r y s t a l s 
of o l i v i n e a l t e r i n g to serpentine m i n e r a l s . 

A t h i n s e c t i o n (c-36) was made i n order to 
study the specimen i n greater d e t a i l . 
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The specimens from the Wigwam Property and t h e i r d e s c r i p 

t i o n s are as f o l l o w s : 
• 

W-l Two specimens of a f i n e dense p y r i t e , s p h a l e r i t e 
mixture from massive s u l f i d e bands 1" to l 1 t h i c k 
i n r e c r y s t a l l i z e d limestone, 

A p l a s t i c i n e mounted p o l i s h e d s l a b was pre
pared from t h i s m a t e r i a l . 

W-2 Two specimens showing s u l f i d e replacement of 
a q u a r t z i t e member of the Badshot formation. 

A p o r t i o n of one specimen was p o l i s h e d on 
5 s i d e s i n order to study the s t r u c t u r e present. 

• 

A conventional p o l i s h e d s e c t i o n was made out 
of the second specimen i n order to study the galena-
sphalerite-gangue r e l a t i o n s h i p s . 

P o l i s h e d Sections 

A. DUNCAN LAKE 
D-2 (B-6) 

This s e c t i o n contains disseminated w e l l c r y s t a l l i z e d 
p y r i t e and i r r e g u l a r galena')? patches showing good 
cleavage i n a s i l i c e o u s dolomite gangue. The m e t a l l i c s 
form about 60 % of the surface area of which 90 % i s 
p y r i t e and 10 % i s galena. One-half of one percent of 
the gangue i s limestone. ^ 

The p y r i t e is_ r e p l a c i n g the gangue but a t the same 
time i t i s e x e r t i n g i t s c r y s t a l form. The galena i s 
r e p l a c i n g both the p y r i t e (along p y r i t e gangue contacts) 



and the gangue along g r a i n boundaries. 

D-3 (B-3) 

This s e c t i o n contains ^ i ^ y r i t e and s p h a l e r i t e w i t h 
very l i t t l e galena concentrated i n bands. The bands 
of gangue are mainly of high s i l i c a content. 

The p y r i t e i s c r y s t a l l i n e although at f i r s t glace 
i t may appear f r a c t u r e d . The p y r i t e c r y s t a l s cut across 
the bands of gangue, thereby suggesting replacement of 
i t . 

The s p h a l e r i t e has e i t h e r a dark red or a l i g h t 
honey yellow i n t e r n a l r e f l e c t i o n . The c o l o u r of the 
i n t e r n a l r e f l e c t i o n does not appear to be r e l a t e d to 
the surrounding minerals. 

The s p h a l e r i t e and galena r e p l a c e the p y r i t e 
cubes g i v i n g them a corroded appearance. I t would 
appear that the galena and s p h a l e r i t e are contempor
aneous due to the f a c t that the galena appears as s m a l l 
e l l i p t i c a l patches i n the s p h a l e r i t e . Edwards has 
suggested t h a t t h i s i s a p o s s i b l e c r i t e r i a f o r con
temporaneous d e p o s i t i o n . A l l sulphides r e p l a c e the i; 

dolomite and limestone gangue along g r a i n boundaries | 
only p y r i t e exerts i t s c r y s t a l form. I 

About 50 % of the surface area of t h i s s e c t i o n 
i s composed of s u l f i d e s of which 90 % i s p y r i t e and 
9 1/2 + % i s s p h a l e r i t e . There i s very l i t t l e galena 
present. 



In general the greater the s i l i c a content of the 
gangue the l e s s the amount of s u l f i d e s and hence the 
banded appearance. 

Samples of the r e j e c t s of D-2 and D-3 were placed 
i n d i l u t e HC1 u n t i l a l l r e a c t i o n s stopped. About 1/2 % 
of the banded D-2 sample as compared to 30 % of the D-3 
sample contained^Limestone. The D-3 sample was reduced 
to a very crumbly mass of white and grey s i l i c e o u s 
dolomite w i t h very w e l l formed p y r i t e c r y s t a l s (which 
showed no breakage) embedded i n i t . The bottom of the 
beaker had a small amount of black a r g i l l a c e o u s m a t e r i a l 
which i s assumed to have caused the b l a c k limestone. 

This s e c t i o n was made i n order to t r y and i d e n t i f y 
the unknown s u l f o - s a l t w i t h etch t e s t s . The t e s t s 
were s u c c e s s f u l . 

The S u l f o s a l t (Meneghenite) was not seen i n contact 
w i t h other minerals except quartz which i t seems to 
have replaced and a d u l l brownish r e d substance to which 
i t i s a l t e r i n g . Galena was noted elsewhere i n t h i s 
s e c t i o n . 

This i s the t h i n s e c t i o n of the d r i l l core sample 
from the post dolomite i n t r u s i v e s . The a c t u a l i d e n t i f i 
c a t i o n and w r i t e up of t h i s s l i d e was done by A l Stanley 
a Ph.D. candidate. His o r i g i n a l data sheet i s presented 
on the next page. I t i s s u f f i c i e n t t o say here that the 

D-l 

C-36 
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dyke i s a \amprophyre w i t h o l i v i n e " z e n o c r y s t s " . 

WIGWAM PROPERTY 
W-l 

This specimen has a limestone gangue r e p l a c e d by 
coarse grained p y r i t e which i s disseminated, although 
i n a band, and very f i n e grained s p h a l e r i t e which i s 
seen e a s i l y only under an arc lamp. The p y r i t e has 
al s o been replaced by the s p h a l e r i t e as shown by the 
corroded edges of the p y r i t e cubes. 

There are s e v e r a l quartz eyes throughout the gangue. 
I t i s d i f f i c u l t to say whether or not these have been 
p a r t l y r e p l aced. 

About 50 % of specimen i s composed of s u l f i d e s 
of which 70 % i s p y r i t e and 30 % i s s p h a l e r i t e , 

W-2 ( f i v e sided) 
This s e c t i o n has d e f i n i t e s u l f i d e bands. The s u l f i d e 

poor bands have a high s i l i c a content although there i s 
some m i n e r a l i z a t i o n between quartz g r a i n s . There i s 
r e l a t i v e l y no p y r i t e present. 

S p h a l e r i t e and galena r e p l a c e dolomite as w e l l as 
some quartz along g r a i n boundaries. The s p h a l e r i t e and 

galena appear to have been contemporaneously deposited. 
This i s suggested by the f a c t that much galena i s seen 
as small o v a l patches i n s p h a l e r i t e and v i c e versa. 

About 40 % of the surface area of the specimen 
i s m e t a l l i c ; of which 90 % i s s p h a l e r i t e and 10 % i s 

file:///amprophyre


galena. 

W-2 ( B a k e l i t e Mounted) 
This specimen a l s o e x h i b i t s replacement of gangue 

(dolomite w i t h some limestone) along g r a i n boundaries 
by s u l f i d e s of i r o n , z i n c and le a d . 

The m e t a l l i c s compose 60 % of the specimen of which 
p y r i t e i s 85 %, galena i s 14 % and s p h a l e r i t e i s 1 %. 
The p y r i t e occurs i n cubes from l e s s than twenty microns 
square to greater than 1000 microns square v/ith an 
average of about 250 mcrons square. The galena v a r i e s 
from blebs of l e s s than 4 microns diameter to long 
masses 600 by 2000 microns. The s p h a l e r i t e occurs i n 
sma l l blebs a l l about 50 microns i n diameter. 

The galena shows good cleavage and t r i a n g u l a r 
p i t t i n g . The p y r i t e i s w e l l c r y s t a l l i z e d although 
corroded by the s p h a l e r i t e and galena r e p l a c i n g i t . The 
s p h a l e r i t e has a l i g h t honey-yellow colour i n t e r n a l 
r e f l e c t i o n . 

Paragenesis 

The m i n e r a l i z a t i o n of these p r o p e r t i e s appears to have 
taken place a f t e r any t e c t o n i c movement had taken p l a c e . This i s 
suggested by the r e l a t i v e l a c k of crushed or broken p y r i t e 
c r y s t a l s . The c a r i e s texture as w e l l as the small " o v a l s " of 

• 

galena i n s p h a l e r i t e and v i c e versa suggests contemporaneous 
d e p o s i t i o n of these two m e t a l l i c s u l f i d e s . The c o r r o s i o n of the 
p y r i t e c r y s t a l s by both galena and s p h a l e r i t e suggests that they 
are l a t e r than the p y r i t e . 



10. 

The deposits are both probably mesotherraal v/ith two 
stages of m i n e r a l i z a t i o n . The f i r s t stage i s the replacement of 
gangue by p y r i t e which has exerted i t s c r y s t a l form very w e l l . 
The second stage of galena and s p h a l e r i t e r e p l a ced both gangue 
and p y r i t e . A d e f i n i t e preference f o r the carbonate r i c h r a t h e r 
than the s i l i c a r i c h gangue by the sulphides i s evident i n both 
p r o p e r t i e s . 



I I 

I d e n t i f i c a t i o n s 

Section 
P o l i s h 
colour 
Hardness 
Anisotropism 
I n t e r n a l 

R e f l e c t i o n 
HgCl'2 
KOH 

KCN 
HC1 
FeC13 
HN03 

Aqua Regia 

W-2 (5 sides) 
good 
l i g h t grey 
C 
n i l 

good, varying from l i g h t honey-yellow to a deep r e d 
negative 
negative 
negative 
negative 
negative 
fumes t a r n i s h 
e f f e r v e s c e s and s t a i n s dark brown 

Noted r e p l a c i n g carbonate gangue along g r a i n 
boundaries. Caries texture as w e l l as " o v a l s " when i n contact 
or w i t h i n galena. 
M i n e r a l - S p h a l e r i t e (Zn,Fe)S 



• D-l and specimen 

-good 
-C-
-Grey 
-aN^icular, some massive 

Section 
P o l i s h 
Hardness 
Streak 
Habit 
Pleochroism -none 
A n i s o t r o p i s m - l i g h t grey, good blue grey, p i n k i s h brown 
Twinning -none noted 
Texture under 

x'd n i c o l s - massive 
I n t e r n a l 

r e f l e c t i o n - none 
Cleavage -1? 
A s s o c i a t i o n - a l t e r i n g to brownish r e d mineral, galena, p y r i t e 
HgC12 -negative ( l e f t a scum which washed o f f ) 

-negative 
-negative 
-negative ( s l i g h t t a r n i s h from fumes on one occasion) 
-negative 

KOH 
KCN 
HC1 
FeC13 
HN03 -negative e f f e r v e s c e s , b l a c k s t a i n moves i n a wave 

across the mineral 
Aqua Regia -black w i t h i r r e d e s c e n t rims, fumes st a i n l i g h t brown 
X-ray - r e s u l t s on next page 
M i n e r a l -Meneghenite (Cu2S.26PbS.7Sb2S3) 
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Section 
P o l i s h 
Colour 
Hardness 
Texture 

A s s o c i a t i o n s 
HgC12 
KOH 
KCN 
HC1 
FeCI3 
HN03 
Aqua Regia 

W-2 
f a i r 
brass yellow 
E+ 
c r y s t a l l i n e , corroded boundaries, c a v i t i e s f i l l e d 
w i t h galena and s p h a l e r i t e . 
galena, s p h a l e r i t e , s i l i c a , dolomite 
negative 
negative 
negative 
negative 
negative 
negative 
t a r n i s h , s l i g h t effervescence. 

Replaced by s p h a l e r i t e and galena, r e p l a c e s carbonate 
gangue. D e f i n i t e l y e xerts c u b i c a l c r y s t a l form. 
M i n e r a l - P y r i t e (FeS2) 



Section - W-2 
P o l i s h - good 
Colour - white 
Hardness * - B 
Texture - shows cleavage, good t r i a n g u l a r p i t s 
A s s o c i a t i o n s - p y r i t e , s i l i c a , dolomite, s p h a l e r i t e 
HgC12 - negative 
KOH - negative 
KCN - negative 
HCI - brown w i t h i r r e d e s c e n t f i l m 
*'eC13 - i r r e d e s c e n t 
HN03 - b l a c k s t a i n , no effervescence. 

Replaces gangue and p y r i t e , c a r i e s t e x t u r e 
and small ovals when i n contact w i t h s p h a l e r i t e . 
M i n e r a l - Galena (PbS) 


