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A LABORATORY INVESTIGATION OF THE ORES OF  
THE KAY GROUP Of OLAIMS. 

GENERaL PURPOSE UJr THE INVESTIGATION. 

1. To determine the minerals present. 
2. To study the r e l a t i o n s h i p of the minerals w i t h 4ne 

another, and to determine the paragenesis of the 
deposit . 

3. i'rom the mineral r e l a t i o n s h i p s to attempt to disoover 
and account f o r the d i s t r i b u t i o n of gold and s i l v e r 
values i n the ore. 

4. To note any m i n e r a l o g i c a l evidence which might give 
some i n d i c a t i o n of the l i k e l y p e r s i s t e n c e of gold 
and s i l v e r values w i t h depth i n the d e p o s i t . 

/ • 3 
XM'RuLUGTiON. 

The samples studied were from the Kay Group of claims 
owneu by Mr. R.M. MclCee, and now optioned by Bralorne/ 
Mines, L i m i t a o . 

The claims l i e but a short distance from the P i n o h i 
Lake i'ault Zone, which c a r r i e a mercury, w i t h minor 
ar s e n i c and antimony, m i n e r a l i z a t i o n of probably 



T e r t i a r y age. 1 There i s l i t t l e evidence of any 
d i r e c t r e l a t i o n between the dominantly m e r c u r i a l , 
epithermal m i n e r a l i z a t i o n of the f a u l t zone and the 
more complex m i n e r a l i z a t i o n of the ores of the Kay 
Group. To the w r i t e r 1 s present knowledge, samples from 
the ICay group are the f i r s t mixed-sulfide ores of the 
S i l v e r Greek region to be s y s t e m a t i c a l l y i n v e s t i g a t e d 
w i t h regard to t h e i r m i n e r a l o g i c a l c h a r a c t e r . Nothing 
i s known at present of the s i z e of the showing, or of 
the d i s t r i b u t i o n of the sulphides and gangue w i t h i n the 
mineral zone. The study and conclusions are th e r e f o r e 
based e n t i r e l y upon the samples submitted. 

1. Geol. Surv. Canada, Paper 42 - 11. P.11 



THE PROPERTY 

LOCATION ACCESSIBILITY. 

The K.ay Group claims are l o c a t e d on the head of 
S i l v e r Greek, about X% m i l e s from the Bralorne Takla 
Mercury K i n * . The property i s i n the Oassiar d i s t r i o t 
of n o r t h - c e n t r a l B r i t i s h Columbia, Zb m i l e s west of 
the town of Manson Greek, and 90 miles n o r t h of F o r t 
St. James. 

The property may be reached from Vanderhoof on 
the Canadian N a t i o n a l Railways, which i s connected &y 
a good motor road 41 miles long to F o r t St. James at 
the.foot of Stuart Lake* From F o r t St. James motor 
launches tow BO-ton scows to Takla Landing, 110 miles 
d i s t a n t . A secondary t r u c k road, 36 m i l e s long, 
connects Takla Landing w i t h the Bralorne Takla Mercury 
mine. In the w i n t e r , s u p p l i e s f o r the area are flown 
i n d i r e c t l y from F o r t St. James, or are f r e i g h t e d by 
t r a c t o r - s l e d 180 m i l e s from F o r t St. James v i a Manson 
Creek and Gerraanson Landing. 
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HISTORY. 

P l a c e r gold was discovered on S i l v e r Greek i n 1868, 
and f o r many years t h e r e a f t e r S i l v e r Greek and i t s 
t r i b u t a r i e s f i g u r e d prominently i n the gold mining 
a c t i v i t y that centred around the settlement of 
Manson Greek. A r q u e r i t e was e a r l y recognized and was 
apparently common i n the washings of S i l v e r Greek, 
which took i t s name from the presence of t h i s m i n e r a l . 
Dawson 2 reports the presence of wide veins of h i g h l y 
a r g e n t i f e r o u s galena i n the Manson Greek area. As f a r 
as the w r i t e r has been able to determine, nothing 
f u r t h e r has been reported as regards base - metal deposits 
i n the re g i o n . 

R.G. McGonnell made the f i r s t g e o l o g i c a l reconn­
aissance of the area. He reported « that the contorteid 
cherts and a r g i l l l t e of the area, broken by i n t r u s i o n s , 
appeared favorable ground f o r m e t a l l i c m i n e r a l i z a t i o n . 

P l a c e r operations have c a r r i e d on more or l e s s 
continuously since that time, but d n t i l the discovery 
of the Cinnabar d e p o s i t s at P i n c h i Lake, l i t t l e f u r t h e r 
s c i e n t i f i c i n t e r e s t was taken i n the area. Pollowing 
northwestward along the f a u l t zone which c a r r i e d mercury 

2. Report of Progress, Geol. Surv. Canada,1879-80.p.11 LB 
3. Annual Report, Geol. Surv. Canada, 1894. Part C. 



m i n e r a l i z a t i o n , prospectors and mining scouts staked 
claims along S i l v e r Creek i n 1941. The area was 
mapped by Dr. «J.E. Armstrong of the G e o l o g i c a l Survey 
of Ganada i n 1943 and 1944. Fo l l o w i n g development of 
the Bralorne Takla Meroury Mine, which s t a r t e d production 
i n November 1943, access to the region around the hefad 
of S i l v e r Greek was somewhat e a s i e r , and more thorough 
prospecting of the area ensued. I n the summer of 1944 
the Kay Group claims were staked. 

TOPOGRAPHY. 

The property i s i n a mountainous area w i t h an 
average r e l i e f of 2000 - 3000 f e e t . Much bedrock i s 
exposed above t i m b e r l i n e , at about 5200 f t . but i n the 
wide d r i f t - c o v e r e d v a l l e y s there i s l i t t l e outcrop, and 
prospecting the lowland areas i s d i f f i c u l t . 

GEOLOGY. 

GENERAL GEOLOGY. 
The P i n o h i Lake F a u l t Sione, l y i n g j u s t east of the 

property, i s a major s t r u c t u r a l break, at l e a e t 150 



m i l e s long, s t r i k i n g northwesterly from near F o r t St. 
James to the Upper Omineea R i v e r . 'ilo the west of the 
f a u l t zone l i e s a t h i c k succession of folded Permian 
rocks, c h i e f l y l i m e stone v a r g i l l a c e o u s q u a r t z i t e and 
ribbon c h e r t , w i t h minor greenstone, t u f f , greywaoke, 
and conglomerate. Bast of the f a u l t zone l i e upper 
T r i a s s i c and J u r a s s i c sedimentary and v o l c a n i c rooks, 
predominately a r g i l l i t e , greywaoke, conglomerate, 
and ctndesitic and b a s a l t i c t u f f s and l a v a s , out by the 
l a r g e g r a n a d i o r i t e mass of the Omineea - Oassiar 8 
B a t h o l i t h . 

Small bodies of serpentine or a l t e r e d serpentine 
rocks occur near the f a u l t zone. Host of them are 
a l t e r e d to a green-grey and buff-oolored quartz -
carbonate - mariposite rocks. 

DETAILED GEOLOGY. 

The exact p o s i t i o n of the Kay Group of Claims i s not 
known to the w r i t e r , beyond the f a c t that they are on 
the west s i d e of the v a l l e y oppositetthe pass between 
Kwanika and S i l v e r Greeks. Nothing d e f i n i t e eek be 
learned of the country rock Immediately around the 
showing• 

Relying on memory of the w r i t e r ' s v i s i t to the 
region i n 1943, the Permian s t r a t a i n the area c o n s i s t s 
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of massive, compact to c r y s t a l l i n e grey-blue limestone 
f o r about 3000 feet west from the f a u l t zone, followed 
by perhaps 1500 f e e t of a r g i l l a c e o u s quartz i t s , c h e r t , 
and a r g i l l i t e , followed i n t u r n by interbedded a r g i l l ­
aceous q u a r t z i t e , limestone and gH££fistone* The Kay 
group showings are believed to be near the west edge of 
the f i r s t l a r g e limestone band* 

With the exception of cinnabar ( w i t h very minor 
s t i b n i t e , r e a l g a r , and p y r i t e j m i n e r a l i z a t i o n i n the 
sheared, f r a c t u r e d and sitered rocks d i r e c t l y along the 
P i n c h i Lake P a u l t Zone, no sulphide m i n e r a l i z a t i o n other 
than that shown by the Kay Group ore i s known i n the 
immediate area. 

There i s no evidence of s i l v e r i n the deposits i n the 
f a u l t zone, or of mercury i n the Kay Group assemblage, 
but the presence of the m e r c u r y - s i l v e r amalgam a r q u e r i t e 
as a p l a c e r m a t e r i a l i n most of the creeks of the area 
may p o s s i b l y indicate- that the two types of m i n e r a l i z a t i o n 
are a s s o c i a t e d . 
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liABOiiATOHY INVESTIGATIONS. 

PHO GKDUKE OF |gVg ST IGAT IONS. 

1 • Meg as oo p i a exarainat i o n . 

2. JC-Ray examination of lead - antimony sulphide. 
3. Speotrosoopio examination of s i l v e r - b e a r i n g s u l phide. 
4. Miorosoopio examination of the p o l i s h e d s e c t i o n s of 

the ore, determination of the minerals preeent, and 
t h e i r paragenesis. 

5. Separation of the various groups of minerals by super-
panning, assaying of separated products i n order 
to determine d i s t r i b u t i o n of gold and s i l v e r values, 
and microscopic examination of p o l i s h e d s e c t i o n s of 
superpanner products. 

6. S p e c i a l s t u d i e s to determine the various antimony, 
lead-antimony, and silver-lead-antimony minerals 
present. 
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MEG A3G0PIG E£AMINAT ION. 

The samples a v a i l a b l e c o n s i s t e d of about f i v e pounds 
of fragments of f i n e - g r a i n e d sulphides w i t h a l i t t l e 
quartz and o a l o i t e gangue i n sheared, a l t e r e d a r g i l l ­
aceous or oaloareous country rock. 

The t y p i c a l sulphide i s f i n e - g r a i n e d , u n i f o r m i l y 
s i l v e r - g r e y , w e l l c r y s t a l l i z e d , r e l a t i v e l y f r e e from 
stre a k s or veins of gangue m a t e r i a l . On c l o s e r ex­
amination i t can be seen that most of the sulphide 
m a t e r i a l i s a s i l v e r - g r e y s o f t c l e a v a b l e mineral w i t h 
f i b r o u s h a b i t , the f i b r e s ranging up to 1/8 i n c h i n 
l e n g t h . O c c a s i o n a l l y a s l i g h t r a d i a t i n g p a t t e r n may be 
n o t i c e d i n the f i b r o u s m i n e r a l , but i n general t h i s 
mineral has the appearance of a very compact f e l t e d 
mass of n e e d l e - l i k e c r y s t a l s . 

The f i b r o u s mineral contains blebs and s t r i n g e r s up 
to 1/8 i n c h wide of s p h a l e r i t e , and small patches of 
p y r i t e and a r s e n o p y r i t e . The s p h a l e r i t e i s f i n e l y 
c r y s t a l l i n e , of a brown-black c o l o r , apparently moderately 
f e r r u g i n o u s . Most of the p y r i t e i s very f i n e , but a few 
c u b e - l i k e g r a i n s may be d i s t i n g u i s h e d w i t h a hand l e n s . 
A r s e n o p y r i t e c r y s t a l s are very d i f f i c u l t to f i n d i n the 
main sulphide mass. 
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Small patoh.es of white vein quartz arid s t r i n g - ers 
of o a l o i t e ooour i n some of the specimens. I n many cases 
they appear to be bounded by l a y e r s of p y r i t e or arsemo-
p y r i t e iay-e^e. 

There i s a l a y e r or orust up to one-half inoh t h i c k 
( e i t h e r a s t r i n g e r , weathered f r a c t u r e , or part of a 
banded vein) on many of the specimens, that c o n s i s t s 
of white and l i g h t grey f i n e granular- quartz w i t h some 
o a l o i t e g r a i n s . This l a y e r i s l i b e r a l l y s p r i n k l e d w i t h 
f i n e p r i s m a t i c a r s e n o p y r i t e c r y s t a l s . At the edge of 
the l a y e r , against a t h i n s t r i n g e r of quartz separating 
i t from the main sulphide mass, w e l l developed r o s e t t e s 
approximately one-quarter inoh diameter of a s i l v e r -
grey a o i o u l a r mineral were found. These r o s e t t e s were 
thought l i f c e i y to be s t i b n i t e . 

Small vugs, up to 1-8 i n c h diameter, l i n e d with 
quartz c r y s t a l s were found. 3?hey seemed to be ass­
ociated w i t h the patches of s p h a l e r i t e , i n the main 
mass of mixed s u l p h i d e s . 

Megascopioally, most of the gangue i s quartz; the 
r e s t , p o s s i b l y one t h i r d of the t o t a l , i s o a l o i t e . 
Both the quartz and o a l o i t e are white, massive, and 
barren of v i s i b l e s u l p h i d e s , except f o r some p y r i t e -
ana s p h a l e r i t e - f i l l e d f r a c t u r e s . Very small w e l l -
formed quartz c r y s t a l s and rounded o a l o i t e g r a i n s are 

http://patoh.es
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d i s t i n g u i s h a b l e i n the f i n e - g r a i n e d s u l p h i d e s . The 
l a r g e s t pieoe of barren quartz oould have oome from a 
v e i n about one inoh i n width. 

The weathered m a t e r i a l i s a s o f t earthy mass, rusty 
y e l l o w i s h grey i n o o l o r , t y p i o a l of weathered antimony 
m a t e r i a l s . On the samples examined, the weathered 
m a t e r i a l was no more than a surface iffilm. T&e presence 
of small blue i r i d e s c e n t f l a k e s i n the rusty m a t e r i a l 
from the weathered s p h a l e r i t e v e i n l e t s may i n d i c a t e 
some copper mineral associated w i t h the s p h a l e r i t e . 

Specimens reported to be from the Kay Group shown 
to the w r i t e r i n the summer of 1944, were somewhat ooarser 
grained w i t h a g r e a t e r percentage of p y r i t e , than the 
average of the samples submitted i n the l a b o r a t o r y . 
According to Mr. B.B. Shaede, of Takla Landing, the 
ore contained: 

Gold 0.33 oz. per ton 
S i l v e r 167 oz. per ton 
Antimony SI per cent 

The assay of the ore, reported by Bralorne Mines, L t d . was; 
(quoted i n t t h e Vanoouver Uews-HeraldJ 

Gold 0.24 oz per ton 
S i l v e r 215.8 oz per ton 
antimony 19.5 per cent 

Other assays supplied by Bralorne Mines L t d . showed 
somewhat lower values but a higher s i l v e r - g o l d r a t i o . 
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X KaY I£MI1IUTI0N.. 

The p o s i t i v e i d e n t i f i c a t i o n of the 
lead-antimony sulphides by means of polished 
s e c t i o n fetoh and miorochemical t e s t s i s d i f f i o u . l t . 
4 sample of the predominant f i b r o a s mineral was 
sent to Mr. tt.B. Thompson, of the U n i v e r s i t y of 
Toronto, who by means of X * Hay powder photo­
graphs confirmed i t s i d e n t i t y as jamesonite. 

http://diffiou.lt


SPEC TliO SOOP10 WUMM&TICW 

A sample of tha undetermined mineral ( t e n ­
t a t i v e l y thought to be t e t r a h e d r i t a ) associated 
w i t h the jamesonite was tested on the spectroscope 
against pure s i l v e r by Dr. Warren and Mr. DeLeen. 
The spectrograph 5 showed the mineral to c o n t a i n 
antimony, l e a d , much s i l v e r , and l i t t l e copper. 
The lead could be s a t i s f a c t o r i l y explained^ ̂ admixed 
jamesonite, but the high s i l v e r and low copper were 
d i f f i c u l t to e x p l a i n on the b a s i s of the mineral 
being t e t r a h e d r i t e . 

5* P l a t e 1-43 No.4 Univ. of B.C. Geology Dept. spectro­
graph f i l e s . 
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MIOHD SOOPIO EXAMINATION 

Pour polished s e c t i o n s were made ox t y p i c a l f i n e ­
grained dense s u l p h i d e s . At the outset, the f o l l o w i n g 
minerals were determined: 

Gangue minerals - 1. Quarts 
Z. G a l o i t e 

M e t a l l i c minerals 1. Arsenopyrite-
2. P y r i t e 
3. S p h a l e r i t e 
4. Ghalcopyrite 
6. -

Jamesonite 
6. A mineral s i m i l a r t o , 

and c l o s e l y associated w i t h jamesonite, was thought 
at f i r s t to be t e t r a h e d r i t e . (Subsequently, the 
mineral andorite was found to most n e a r l y re­
present the p r o p e r t i e s of t h i s m i n e r a l , which f o r 
want of a b e t t e r name, i s c a l l e d andorite i n t h i s 
r e p o r t , though i t must be remembered that the 
i d e n t i t y of the mineral has not been confirmed 
a t the time of w r i t i n g . ) (See page 43. ) 

No gold could be i d e n t i f i e d i n the s e c t i o n s . No 
s i l v e r m i n e r a l could be p o s s i t i v e l y i d e n t i f i e d at f i r s t . 
I n v e s t i g a t i o n was d i r e c t e d tovmrd determining whether 
the s i l v e r oould be contained i n the ''tetrahedrite", or 
whether p o s s i b l y the 11 t e t r a h e d r i t e " could be i n 
i t s e l f some s i l v e r m i n e r a l . 



POLISHED SECTIONS OP THE ORE. 

SECTION Mo.1. 
U e t a l l i o s occupy approximately 90>J of the s e c t i o n . 

MINERALS PRESENT, i n order of abundance, are:-
Gangue G a l c i t e 

Quartz 
U e t a l l i o e J a s o n i t e 

P y r i t e 
Arsenopyrite 
S p h a l e r i t e 
Andorite 
Ghalcopyrite 

F a b r i c a c a l o i t e v e i n outs through a corner of the 
s e c t i o n . The only m e t a l l i c s o ccurring i n i t or 
bounding i t are arsenopy r i t e and p y r i t e . 

'̂he main grand mass i s jamesonite, containing 
i r r e g u l a r patches of s p h a l e r i t e , euhedral o r y s t a l s 
p y r i t e , arsenopyrite and quartz, and blade l i k e 
masses of a n d o r i t e . Ooarse srein quartz i s not 
abundant, being noted only as i r r e g u l a r patches sur 
rounded by p y r i t e and arsenopy r i t e o r y s t a l s . Small 
euhedral quartz c r u s t a l s are s c a t t e r e d through the 
s e c t i o n . 

Jamesonite. The jamesonite i s f i b r o u s , r a d i a t i n g or 
massive. I t contains patches or g r a i n s of a l l the 
other m i n e r a l s , i n t i m a t e l y mixed w i t h andorite and 



s p h a l e r i t e . 
P y r i t e . P y r i t e occurs as t y p i c a l cubic o r y s t a l s 

and i r r e g u l a r ^ g r a i n e d masses. I t s most common c l o s e 
a s s o c i a t e i s a r s e n o p y r i t e . Many of the p y r i t e 
cubes have a p i t t e d c e n t r e . 

A r s e n o p y r i t e . Arsenopyrite occurs i n c h a r a c t e r i s t i c 
diamond-shaped and rec t a n g u l a r p a t t e r n , the o r y s t a l s 
being concentrated along w a l l s of e a l o i t e veins 
and around quartz o r y s t a l s . I t als o appears as 
i s o l a t e d euhedral c r y s t a l s i n the jamesonite and 
s p h a l e r i t e . 

S p h a l e r i t e . The s p h a l e r i t e i s massive, found both out 
by and o u t t i n g the f i b r o u s jamesonite. Some i s i n 
hexagonal-sectioned g r a i n s , perhaps replacement 
pseudomorphs of quartz. 

A n d o r i t e . Andorite i s found i n b l a d e - l i k e to i r r e g u l a r 
form i n t e r f i n g e r e d w i t h the jamesonite. I t i s most 
r e a d i l y d i s t i n g u i s h e d by i t s comparatively weak 
anisotropism compared to jamesonite, and by i t s 
s l i g h t pleoohroism. 

Ohaloopyrite. Appears as i n c l u s i o n s i n and boundaries 
around g r a i n s of s p h a l e r i t e . 

Quartz. Ocours i n l a r g e g r a i n s , surrounded by 
arsenopyr i t e and p y r i t e o r y s t a l s ; a l s o as small 
euhedral o r y s t a l s s c a t t e r e d through;, the s e c t i o n -
most abundant i n the jamesonite. 
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O a l o i t e . Coarsely g r a n u l a r , as i r r e g u l a r masses 
and as a d e f i n i t e v e i n * 

Mutual R e l a t i o n s of M i n e r a l s Present. 
Arsenopyrite and p y r i t e are o l o s e l y 

a s s o c i a t e d , grouped around la r g e quartz g r a i n s 
and the o a l o i t e s t t i n g e r s . P y r i t e i s enoroaohing 
on arsenopyrite ( f i g . l j and a l s o v e i n l e t s of 
s p h a l e r i t e i n jamesonite ( f i g . 2 ) l i k e l y i n d i c a t e 
contemporaneous d e p o s i t i o n * Contacts of andorite 
and jamesonite are smooth, and give no evidence 
of age d i v e r s i t y . Oriented ohaloopyrite i n c l u s i o n s 
i n s p h a l e r i t e , and a l a y e r of ohaloopyrite on 
s p h a l e r i t e boundaries may i n d i c a t e replacement 
r a t h e r than e x s o l u t i o n . The age r e l a t i o n s of the 
euhedral quarts i s p u z z l i n g ; the o r y s t a l s appear 
to cut through the g r a i n s t r u c t u r o of a l l the other 
m a t e r i a l s . 
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M e t a l l i o s oooupy approximately 60^? of the s e c t i o n . 
HIIIiiL-ULa PHaSENT. i n order of abundance, are;-
Gangue O a l o i t e 

Quarts 
M e t a l l i o s A r senopyrite 

damosonite 
S p h a l e r i t e 
P y r i t e 
Andorite 
Ohaloopyrite 

F a b r i c The l a r g e s t s i n g l e g r a i n s are anhedral 
masses of quarts. O a l o i t e i s the most abundant 
gangue mineral i n the s e c t i o n , surrounding, and 
heading f r a c t u r e s i n the quartz g r a i n s . 

The arsenopyrite i s mainly i n small 
euhedral o r y s t a l s s c a t t e r e d more or l e s s uniformly 
through the s e c t i o n , but p a r t i c u l a r l y concentrated 
i n the o a l o i t e gangue around quartz c r y s t a l s . 
Jamesonite and s p h a l e r i t e form the main sulphide 
groundmass, occurring i n t i m a t e l y mixed i n l a r g e 
i r r e g u l a r patches s p r i n k l e d w i t h euhedral o r y s t a l s 
of a r s e n o p y r i t e , p y r i t e and quartz. 

A n d o r i t e occurs as small smooth patches 
between contaots of jamesonite and s p h a l e r i t e . 
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gabrlo i oont^d) 

Ohaloopyrite was noted as small i n c l u s i o n s i n 
the s p h a l e r i t e . 

i i r s e n o p y r i t e . i i r s e n o p j i r i t e i s present almost e n t i r e l y 
as euhedral o r y s t a l s ranging up to 600 microns 
i n l e n g t h , w i t h an average s i z e of about S50 
microns. T y p i c a l p r i s m a t i c diamond-shaped* and 
rect a n g u l a r forms predominate i n the poli s h e d 
s e c t i o n -• 

Small c r y s t a l s form an almost continuous 
band around, and are found w i t h i n , the l a r g e r 
quarts g r a i n s . Larger a r s e n o p y r i t e c r y s t a l s , i n 
some cases crowded to form somewhat i r r e g u l a r 
g r a i n s are found i n the o a l o i t e gangue. 

The a r s e n o p y r i t e does not seem to have 
suffered any co n s i d e r a b l e replacement by jamesonite 
or s p h a l e r i t e , ooourring i n these minerals as 
i s o l a t e d euhedral o r y s t a l s . S i n g l e arsenopyrite 
c r y s t a l s are found to l i e across the contact of 
quarts, s p h a l e r i t e and jamesonite without s u f f e r i n g 
change of o u t l i n e . Ocoasional small euhedral 
o r y s t a l s of quarts \ are found i n s i d e a r s e n o p y r i t e 
c r y s t a l s . 

Jamesonite. The jamesonite i s t y p i c a l l y f i b r o u s i n 
h a b i t , w i t h cleavage breaks g i v i n g i t a s p i n d l y 
appearance. The transverse f r a c t u r e s at i n t e r v a l s 

• 



where the cleavage f i b r e s are bent, as noted 
by Berry ^, are r e c o g n i s a b l e , bat not w e l l developed. 
The jamesonite i s i n t i m a t e l y mixed w i t h the 
s p h a l e r i t e . 

S p h a l e r i t e . S p h a l e r i t e occurs as i r r e g u l a r masses 
around and between jamesonite f i b r e s , and surround­
ing euhadral c r y s t a l s of quarts, p y r i t e , and 
a r s e n o p y r i t e . Most of the s p h a l e r i t e contains 
i n c l u s i o n s of o h a l o o p y r i t e . 

P y r i t e . P y r i t e i s most commonly a s s o c i a t e d w i t h 
the patches of a r s e n o p y r i t e , but i s sparsely 
d i s t r i b u t e d through the other minerals of the 
sections.. I n i s o l a t e d o r y s t a l s , a oube form 
predominates; where crowded i r r e g u l a r g r a i n s form 
more or l e s s s o l i d p y r i t e masses. The p y r i t e 
oubes, square i n s e c t i o n , commonly show an i n t e r n a l 
p i t t e d area whioh may suggest varying c o n d i t i o n s 

of p y r i t e d e p o s i t i o n . I n places, c r y s t a l s of 
p y r i t e appear to be "eating i n t o " a r s e n o p y r i t e 
c r y s t a l s . 

A n d o r i t e . A n d o r i t e i s present as small patohes of 
uniform grey mineral w i t h no v i s i b l e cleavage, 
most commonly s i t u a t e d between masses of jamesonite 
and s p h a l e r i t e , but o c c a s i o n a l l y i n t e r f i n g e r i n g 
w i t h jamesonite. 

I ~ . 
4. Mineralogy Magazine, Vol.XXVJJo.170 p. 599 . Sept.1940. 

http://Vol.XXVJJo.170


Ohaloopyrite. Ohaloopyrite appears as minute spots 
and streaks i n and around the s p h a l e r i t e g r a i n s . 
I n some oases, rows of spots are l i n e a t e d to sdggest 
o r i e n t a t i o n by cleavage or o r y s t a l l o g r a p h i o planes. 

Quarts. I n a d d i t i o n to the ooarser massive g r a i n 
and v e i n quarts, numerous euhedral o r y t i s t a l s a v e r ­
aging approximately 300 miorons diameter are found 
d i s t r i b u t e d throughout a l l the m i n e r a l s ^ somewhat 
concentrated i n the s p h a l e r i t e and jamesonite. They 
appear i n s i d e the euhedral g r a i n s of p y r i t e and 
a r s e n o p y r i t e . They are not n o t i o a b l y concentrated 
along g r a i n boundaries. 

Mutual R e l a t i o n s of M i n e r a l s Present. 
The arsenopyrite and pyrfcte are associated? 

w i t h the p y r i t e , apparently r e p l a c i n g the arseno­
p y r i t e . Both are concentrated around l a r g e quartz 
g r a i n s . S p h a l e r i t e and jamesonite aoour together 
w i t h no obvious r e l a t i o n between them. A n d o r i t e , 
found between g r a i n s of s p h a l e r i t e and jamesonite, 
seems to have been l a t e r . 

Euhedral c r y s t a l s of quarts are found i n a l l 
other m i n e r a l s , appar^^ntly formed ea r l y i n the 
period of d e p o s i t i o n . 

A f r a o t u r e i n the s e c t i o n i s l i n e d w i t h 
o a l o i t e , f i l l e d i n the centre w i t h quarts. 



SEGTIOIT ho. 3. 
M e t a l l i c s occupy almost a l l of the s e c t i o n . 

M I A U L S PRESENT, i n order of abundance, are ;-
Gangue Scattered small quartz o r y s t a l s 
M e t a l l i c s Jamesonite 

S p h a l e r i t e 
P y r i t e 
A ndorite 
Arsenopyrite 
Ohaloopyrite 

g a b r i c . R a diating to f i b r o u s masses of jamesonite, 
i n t e r c a l a t e d w i t h i r r e g u l a r patches of sjiha-lerite 
form the background of the s e c t i o n . Smooth,clean 
andorite i s distributed through the jamesonite. The 
coarsest m e t a l l i c s are p y r i t e o r y s t a l s , some of 
which a t t a i n a diameter of almost 1 m i l l i m e t e r . 
P y r i t e and arsenppyrite c r y s t a l s are arranged i n 
l i n e ; t h e i r d e p o s i t i o n i s apparently c o n t r o l l e d by 
f r a c t u r e s . Quartz occurs as euhedral c r y s t a l s i n , 
and anhedral masses f i l l i n g cracks i n , g r a i n s of 
p y r i t e . 

Jamesonite. The transverse f r a c t u r e of jamesonite 
f i b r e s i s w e l l represented i n t h i s s e c t i o n . The 
jamesonite i s somewhat coarser, showing b e t t e r 
cleavage, than i n Sections #1 and #2. 
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S p h a l e r i t e . T y p i c a l l y ragged, somewhat f r a c t u r e d 
s p h a l e r i t e contains patches and c r y s t a l s of 
jamesonite, a r s e n o p y r i t e , p y r i t e and quartz. 

P y r i t e . Comparatively coarser,, more f r a o t u r e d , than 
i n S ection #1 and #2. I'ractures are l i n e d w i t h 
quartz• Shows considerable replacement, e s p e o i a l l y 
by jamesonite. P i t t e d s e c t i o n s not w e l l developed. 

A n d o r i t e . Massive a n d o r i t e , w i t h e l l i p t i c a l or 
bladed form, occurs i n the jamesonite and along 
the j a m e s o n i t o - s ^ h a l e r i t e c o n t a c t s . I t shows no 
oleavage, and i s r e l a t i v e l y f r e e from included 
c r y s t a l s of a r s e n o p y r i t e , p y r i t e and quartz. 
Andorite replaces and f i l l s f r a c t u r e s i n p y r i t e 
g r a i n s . 

A r s e n o p y r i t e . Small euhedral o r y s t a l s of arsenopyrite 
are s c a t t e r e d most abundantly through the s p h a l e r i t e . 
Many occur along s p h a l e r i t e - j a m e s o n i t e contaots. 

Ohaloopyrite. Ohaloopyrite occurs most abundantly as 
inclusions: i n and l a y e r s around s p h a l e r i t e , but a l s o 
i s present as minute str e a k s and dots i n andorite 
and along the andorite-jamesonite contact. 

Mutual R e l a t i o n s of M i n e r a l s Present. 
I n t e r s t i c e s between p y r i t e g r a i n s and 

f r a c t u r e s i n p y r i t e masses are f i l l e d w i t h quartz. 
Arsenopyrite f i l l s the oentre of l a r g e r 
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f r a c t u r e s l i n e d w i t h quartz o r y s t a l s . 
Jamesonite and andorite d e f i n i t e l y replace 

p y r i t e , and s p h a l e r i t e f i l l s f r a c t u r e s i n p y r i t e . 
Blade-shaped jamesonite o r y s t a l s out through 

s p h a l e r i t e and a n d o r i t e . (Pig.3) 
I s o l a t e d euhedral o r y s t a l s of quartz occur 

between g r a i n s of jamesonite, s p h a l e r i t e , a n d o r i t e . 

Ohaloopyrite i n c l u s i o n s i n a n d o r i t e , as 
w e l l as i n s p h a l e r i t e , may i n d i c a t e replacement 
of s p h a l e r i t e by a n d o r i t e . 
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SEOTION Mo. 4. 
He t a l l i o a oooapy approximately 30jo of the 

s e c t i o n . 
MINERALS PRESENTg on order of abundance, are;-
Qangue Quartz 

O a l o i t e 
M e t a l l i c a A r senopyrite 

P y r i t e 
Jamesonite 
S p h a l e r i t e 

Pabrlo Somewhat l e s s than h a l f the s e c t i o n i s 
composed of massive quartz, w e l l f r a c t u r e d . Along 
the i r r e g u l a r boundary of t h i s quartz i s a l a y e r 
about 2mm. wide of o a l o i t e o r y s t a l s . The remainder 
of the s e o t i o n i s a heterogeneous mixture of s u l ­
phides, o a l o i t e and subhedral quarts 34 approximately 
equal p r o p o r t i o n s . The sulphides i n the quartz v e i n 
and o a l o i t e l a y e r are c h i e f l y a r s e n o p y r i t e and 
p y r i t e ; i n the r e s t of the s e o t i o n , jamesonite, 
s p h a l e r i t e , a r s e n o p y r i t e ard p y r i t e are present i n 
about equal amounts. 

i 
Arsenopyrite.The arsenopyrite i s euhedral, c r y s t a l s aver­

aging about 150 microns i n diameter, w i t h l e s s 
tendency to aggregate i n t o masses than i n the other 
seotions examined. I t i s t y p i c a l l y developed along 
f r a c t u r e s i n the massive quartz and around l a r g e 



anhedral quartz g r a i n s . 
P y r i t e . The p y r i t e occurs as very small cubic o r y s t a l s 

i n the massive quartz and as l a r g e r anhedral g r a i n s 
i n the sulphide gangue aggregate. Some of the cubes 
shew p i t t e d centres. 

Jamesonite. Jamesonite appears as a f i l l i n g around the 
p y r i t e and a r s e n o p y r i t e o r y s t a l s i n the f r a c t u r e s 
i n quartz, and i n more or l e s s continuous areas 
around patches of s p h a l e r i t e , i t i s very f i n e ­
grained and shows but poor f i b r o u s s t r u c t u r e . 

S p h a l e r i t e . S p h a l e r i t e occurs as i r r e g u l a r - patches 
i n the sulphide-gangue aggregate. I t i s s i n g u l a r l y 
devoid of o h a l o o p y r i t e i n c l u s i o n s . 

Quartz. Beside the massive quartz, small euhedral 
c r y s t a l s of quartz are abundantly developed. There 
appears to be s s l i g h t tendency toward o r i e n t a t i o n 
of the c r y s t a l prisms p a r a l l e l to the f i b r o u s 
jamesonite s t r u c t u r e . Hear the c a l o i t e l a y e r , 
oracles i n the quartz are f i l l e d w i t h o a l o i t e . 

• 

Mutual R e l a t i o n s of M i n e r a l s Present. 
The massive quartz i s d e f i n i t e l y replaced by 

a l l m e t a l l i c s present, the replacement being con­
centrated along f r a c t u r e s . The s m a l l e r euhedral 
quartz c r y s t a l s were nowhere observed replaced by 
any m e t a l l i c m i n e r a l . The o a l o i t e background to the 
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sulphide-gangue aggregate has the appearance of being 
the r e s i d u a l of a once-continuous o a l o i t e mass, 
l y i n g against and surrounding f r a c t u r e d quarts, now 
l a r g e l y replaced by m e t a l l i c s u l p h i d e s . 



AND ASSAYING. 

o&ing 
An attempt was made to p i c k r e l a t i v e l y 

c l a a n o r y s t a l s and fragments of jamesonite, 
a r s e n o p y r i t e , p y r i t e , s p h a l e r i t e and " t e t r a h e d r i t e " 
by hand under 16 X b i n o c u l a r s and 40 X microscope. 
Due to the very f i n e - g r a i n e d nature of the ore 
and the int i m a t e r e l a t i o n of sulphides present, the 
work was very slow and the r e s u l t s u n c e r t a i n ; and 
i t v/as f i n a l l y apparent that no s a t i s f a c t o r y 
se p a r a t i o n could be made by hand p i c k i n g . 
However, a small amount of reasonably clean jamesonite 
and a few c r y s t a l s of other minerals ware obtained. 
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Panning. 
Samples A, B. 

Several of the specimens contained a 
c r u s t or v e i n up to 1/4 i n c h t h i c k oomposad l a r g e l y of 
g r a n u l a r quarts v i l l i minor o a l o i t e , l i b e r a l l y s p r i n k l e d 
w i t h m e t a l l i o o r y s t a l s , mostly a r s e n o p y r i t e . This c r u s t 
was c o l l e c t e d , picked as f r e e as p o s s i b l e of a l l 
sulphides except a r s e n o p y r i t e , than ground to -100 mesh 
i n an agate mortar, leaohed 48 hours i n 1:1 hydroohlorio 
a c i d , washed, d r i e d , atifl panned on the H a u l t a i n Super-
panner. A reasonably clean arsenopyrite t i p was 
obtained. Bo f r e e gold oould be discerned at the point 
of the t i p . 
Sample A. Tip - -100 - assayed f o r Fe,As,Au,Ag. 
Sample B. M i d d l i n g -100 - assayed f o r As, Au t Ag. 
H e s u i t s of assay A B 

A r s e n i c £6.8 % 1.24$ 

I r o n 37.0 % 
I n s o l 4.0% 
GAld 0.76 oz/ton .028 oz/ton 
S i l v e r 15.78 oz/ton .63 oz/ton 

0 a l oulat ed arsenopy r i t e 58.2 3c/o 2.70°/o 
C a l c u l a t e d P y r i t e 36*52 % 
A p o r t i o n of sample A was made i n t o polished s e c t i o n Ho.5. 
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Seotion Ho* 5. Tip 100 
Somewhat over h a l f of the partioi.es inthe 

s e o t i o n are angular fragments and small c r y s t a l s of 
a r s e n o p y r i t e . The r e s t of the m a t e r i a l i s predominately 
p y r i t e . There are a very few small g r a i n s of s i l v e r -
grey s u l p h i d e , most l i k e l y jamesonite. Ho gangue 
m a t e r i a l was noted i n the s e o t i o n . 

About 80 % of the g r a i n s are f r e e and c l e a n , 
showing that ginding to -100 mesh i s s u f f i c i e n t to 
unlock most of the p a r t i c l e s . Among the united p a r t i c l e s , 
s m a ll patches of p y r i t e attached to a r s e n o p y r i t e c r y s t a l s 
are the most common. Grains of s p h a l e r i t e c o n t a i n i n g 
minute i n c l u s i o n s of ohaloopyrite were als o noted attached 
to the a r s e n o p y r i t e . 

i i t l e a s t h a l f of the a r s e n o p y r i t e p a r t i c l e s 
hase qu i t e good c r y s t a l form, i n d i c a t i n g that the s i z e 
of a good p r o p o r t i o n of the a r s e n o p y r i t e c r y s t a l s i s of 
the order of a 100 mesh opening, ( -147 microns). 

The p y r i t e g r a i n s are t y p i c a l l y i r r e g u l a r , 
i n d i c a t i n g coarser c r y s t a l l i z a t i o n and l e s s tendaacy to 
c r y s t a l i z e i n a d e f i n i t e form than the a r s e n o p y r i t e . 

No gold was p o s i t i v e l y i d e n t i f i e d i n the 
s e c t i o n . 


