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I NTRODUCTI PIT 

The f o l l o w i n g i s a report on the study of ore 
from the Sheep Greek Gold Mining Camp. The ore came 
from the Kootenay B e l l e , Gold B e l t , Sheep Creek and 
Reno mines. 

The c h i e f objects of the study were to determine 
the mode of occurrence of the gold and to see i f there 
were any s i m i l a r i t i e s or d i f f e r e n c e s i n the mineralogy 
of the various mines. 

Laboratory procedure consisted of c u t t i n g , 
mounting and p o l i s h i n g sections of ore from d i f f e r e n t 
p a r t s of the various mines. These sections were then 
examined under the microscope and the various minerals 
and t h e i r r e l a t i o n s h i p s were determined. The determination 
of the minera.ls was c a r r i e d out by means of etch t e s t s 
and microchemistry. 

The work was c a r r i e d out under the s u p e r v i s i o n 
of Dr. II.V. Warren as a p a r t i a l requirement f o r the degree 
of Master of A p p l i e d Science i n Geology, 
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THE SHEEP CREEK MIUI1TG CA2£P 

Location 
The Sheep Creek Mining Camp i s l o c a t e d about 8 

miles southeast of the town of Salmo i n the Rootenay 
D i s t r i c t of southeastern B r i t i s h Columbia. 

General GeologyI 

There are four rock formation exposed i n the 
y 
Sheep Creek Mining Camp. These are as f o l l o w s ; -

/ 

Asce For mat, i on 
Post T r i a s s i c Kelson B a t h o l i t h 

Late 
Pre-Cambrian 

Pend d ' O r e i l l e Series 
Reno Formation 
Q u a r t z i t e Range Formation 

The Quartzite Range formation c o n s i s t s e s s e n t i a l l y 
of massive, white q u a r t z i t e i n the lower p a r t . This i s 

I T a l k e r , ; Memo i r e 172, G e o l o g i c a l Survey of Canada., 
1934. 



o v e r l a i n "by a 300 foot "band of a r g i l l a c e o u s q u a r t z i t e s 
and s l a t y a r g i l l i t e s . Above the a . r g i l l i t e i s more 
q u a r t z i t e with a. f i n a l top member which c o n s i s t s of 
interhedded g u a r t z i t e s and s l a t e s . 

The Reno formation v a r i e s g r e a t l y i n character. 
The lower part i s composed of interbedded q u a r t z i t e s , 
a r g i l l i t e s , limestone and s c h i s t s . The upper part of 
the formation c o n s i s t s of b r i t t l e q u a r t z i t e s . 

The Pend d ' O r e i l l e s e r i e s i s composed c h i e f l y 
of dark grey to black p h y l l i t e s . In the lower part of 
the s e r i e s the p h y l l i t e s grade i n t o beds of dark grey 
q u a r t z i t e s and four w e l l defined limestone horizons are 
present, Where the p h y l l i t e s have contained carbonaceous 
matter and are sheared, they give place to g r a p h i t i c 
s c h i s t s . 

The p o r t i o n of the Nelson b a t h o l i t h exposed 
near the mining camp i s p o r p h y r i t i c gra.nite composed 
mainly of f l e s h colored orthocla.se. 

S t r u c t u r a l Geology* 
The four mines with which t h i s report i s 

concerned are a l l l o c a t e d on the s t e e p l y dipping west 

I Walker, J. P. ; Me moire 172, G e o l o g i c a l Survey of Canada., 
1934. 

http://orthocla.se
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Mil/Ml 
SHEEP CREEK MINE CAMP 

S E C T I O N O N A B 

R E C O N S T R U C T I O N O F / \ U T I C L I M E 

After V 4 r g M^goweli -y The Koftfenay Belle Gold Mine ; The Miner; July, 1935 



limb of an asymmetrical a n t i c l i n e . (See diagram) 

M i n e r a l i z a t i o n 
The mineral deposits c o n s i s t of f i s s u r e veins 

c a r r y i n g values p r i n c i p a l l y i n gold with minor amounts 
of the "base metals. The f i s s u r e s are t i g h t and are not 
known to "be of commercial value where they out s o f t e r 
rocks such as a r g i l l i t e and limestone. Where they cut 
the " b r i t t l e q u a r t z i t e s of the upper Reno formati on and 
the Q,uartzite Range formation, ore-shoots may occur. 
The formation of ore-shoots i f f u r t h e r c o n t r o l l e d , to 
some extent at l e a s t , "by the amount of movement along the 
f i s s u r e s . In se v e r a l cases i t i s evident that movement 
along a sinuous f i s s u r e r e s u l t e d i n the opening of 
c e r t a i n p a r ts and produced intense compression i n other 
p a r t s . This h as happened along v e r t i c a l as w e l l as 
h o r i z o n t a l d i r e c t i o n s , and, as a r e s u l t , p i n c h i n g and 
s w e l l i n g of v e i n matter f i l l i n g a f i s s u r e f o l l o w s various 
d i r e c t i o n s , thus producing i r r e g u l a r l y shaped ore-shoots 
w i t h an average width of l e s s than stoning width. 

The o r i g i n a l v e i n matter consisted of quartz, 
p y r r h o t i t e , p y r i t e , s p h a l e r i t e , galena a.nd fr e e gold. 
Oxidation of the s u l f i d e s extends to considerable depths 
wi t h a c e r t a i n a-nount of enrichment an apparent r e s u l t , 
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Secondary lead and zinc minerals have been almost entirely-
removed. Gold values ore seldom found where there i s not 
some i n d i c a t i o n of o r i g i n a l s u l f i d e m i n e r a l i z a t i o n . 

The depth to which primary gold values may 
p e r s i s t depends on the character of the formation, i t s 
s t r u c t u r e , the p e r s i s t i n g of the f i s s u r e , a.nd the 
pr o x i m i t y of the underlying g r a n i t e b a t h o l i t h from which 
the m i n e r a l i z i n g s o l u t i o n s are b e l i e v e d to have come. 
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THE KOOTEKAY MIKE 

I n t r o d u c t i o n 
Eight p o l i s h e d sections of ore from the Kootenay 

B e l l e Mine were studied. These sections are: 
Sections MI From the 6"th l e v e l F a st. 

From the 303 Stopa. 
From the 303 Raise. 
High-Grade Specimen donated by 
Mr. T u r n b u l l . 

Sections M2 
Sections M3 
Section M4 

Sections MI 
Minerals I d e n t i f i e d 

P y r i t e 
Quartz 
P y r r h o t 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 
Galena. 

Electrum 

M i n e r a l R e l a t i o n s h i p s 
The p y r i t e appears to have been the f i r s t 

v e i n mineral to c r y s t a l l i z e . I t i s not very abundant i n 
the sections which were examined. Where observed, the 
p y r i t e occurs as regular cubes or as sharp-angled 
fragments. Most of the p y r i t e i s surrounded by quartz, 
although a few c r y s t a l s occur s c a t t e r e d through the 
galena and s p h a l e r i t e . In general, the p y r i t e boundaries 
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are the s t r a i g h t , smooth edges of c r y s t a l faces, hut, 
o c c a s i o n a l l y , they contain deep i r r e g u l a r embayments which 
are f i l l e d w ith quartz, s p h a l e r i t e or galena. Many sm a l l , 
rounded patches of s p h a l e r i t e and galena can be seen i n 
the c e n t r a l p a r t s of various p y r i t e c r y s t a l s . 

Quartz i s quite abundant. I t surrounds p y r i t e 
cubes ana fragments and f i l l s f r a c t u r e s i n the l a r g e r 
cubes. The quartz, i n t u r n , i s f r a c t u r e d and these f r a c t u r e s 
axe f i l l e d w ith s p h a l e r i t e , galena and a few sca t t e r e d 
bodies of c h a l c o p y r i t e . 

In most cases, the boundaries between the 
s p h a l e r i t e and quartz or between the galena and quartz are 
such that the minerals appear to have s o l i d i f i e d 
s imultane ously. 

Galena i s abundant. I t occurs i n i r r e g u l a r 
masses associated with s p h a l e r i t e and quartz. Often, the 
galena f i l l s f r a c t u r e s i n the quartz and veins the spha.lerite. 
Scattered, small, rounded blebs of p y r r h o t i t e occur i n the 
galena. 

S p h a l e r i t e i s also common, but not quite as 
p l e n t i f u l as galena. I t f i l l s f r a c t u r e s i n quartz i n 
some pla.ces ana elsewhere i t shews rounded contacts. With 
galena, the s p h a l e r i t e u s u a l l y e x h i b i t s mutually rounded 
boundaries, but o c c a s i o n a l l y , the l a t t e r i s veined by the 
former. A very few roundea blebs of p y r r h o t i t e are seen 
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i n the s p h a l e r i t e , u s u a l l y near a patch of galena. A 
l i t t l e shal copyr i t e can "be seen i n the s p h a l e r i t e. 

P y r r h o t i t e i s very r a r e . I t i s most common as 
small rounded blebs i n galena but i s sometimes present a l s o 
i n the s p h a l e r i t e . 

Ghalcopyrite i s very scarce. In most cases i t 
occurs i n small, i r r e g u l a r patches i n quartz. A ve^y few 
small blebs of cha.lcopyrite are present i n the s p h a l e r i t e . 

Slectrum i s v i s i b l e i n two of the s e c t i o n s . I t 
occurs i n the galena as rounded blebs. In two places i t 
i s along galena-quartz contacts. 

This group of sections showed that the electrum 
occurs i n the galena.. Although a l l of the galena does 
not carry electrum, a l l of the electrum v i s i b l e i s i n 
galena. I t was f u r t h e r noted that wherever there wa.s 
electrum i n the galena, there was also a small amount of 
p y r r h o t i t e i n the galena. Here again, however, often 
there was p y r r h o t i t e i n the galena without any electrum. 

Sections M2 
Minerals I d e n t i f i e d 

P y r i t e Galena, G a l c i t e 
Quart z Clial copyr i t e 
S p h a l e r i t e Electrum 
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Mi n e r a l iiela. tionshi^pa 
The mineral r e l a t i o n s are e s s e n t i a l l y the 

same i n these sections as those i n sections MI. However,-
three small d i f f e r e n c e s were noted;- A small piece of 
electrum, not accompanied by galena, was seen i n a f r a c t u r e 
i n quartz. A l s o , c h a l c o p y r i t e was more p l e n t i f u l i n t h i s 
s e c t i o n . I t occurs as f a i r s i z e d masses i n quartz near 
s p h a l e r i t e and i n s p h a l e r i t e . " F i n a l l y , a new ga.ngue 
mineral, c a l c i t e , was determined. I t i s f a i r l y abundant 
i n fra.ctures i n the other minerals. 

Sections 
Minerals, I d e n t i f i e d 

P yr i t e Chalc npyr i t e 
Quartz Galena 
S p h a l e r i t e C a l c i t e 

M i n e r a l H e1a. t i o nsh i p s 
The minera.l r e l a t i o n s i n t h i s s e c t i o n a.re 

s i m i l a r to those already described. 
The s e c t i o n s are predominantly p y r i t e and 

quartz with small amounts of the other minerals. The 
c h a l c o p y r i t e i s mostly free i n the quartz, but an 
occasional bleb i s present i n s p h a l e r i t e . 

S e c t i o n M4 
This s e c t i o n contains much electrum. The 

mineral r e l a t i o n s h i p s are the same as described f o r the 
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prevj ous s e c t i o n s . Here, as "before, the electrum occurs 
i n and with galena. O c c a s i o n a l l y , a h i t of electrum i s 
seen i n f r a c t u r e s i n the quartz without any galena near 
i t . 

Paragenesis 
P y r i t e — ^ 
Q,uar t z — 
S p h a l e r i te 
P y r r h o t i te 
C h a l c o p y r i t e 
Galena 
Electrum 
C a l c i t e -

Conclusion 
From the p o l i s h e d sections which were examined 

i t i s apparent that the gold occurs as the g o l d - s i l v e r 
a l l o y "electrum." This electrum i s i n t i m a t e l y a s s o c i a t e d 
w i t h the galena and occurs u s u a l l y as i n c l u s i o n s i n the 
galena, hut very o c c a s i o n a l l y i n f r a c t u r e s i n quartz near 
galena. The sectinns containing electrum had galena as a 
major c o n s t i t u e n t . 

P y r r h o t i t e i s present i n small amounts i n the on 
hut i t apparently bears no r e l a t i o n to the electrum. 

Chalcopyrite occurs only s p a r i n g l y i n the 
s p h a l e r i t e . I t does not appear to bear any r e l a t i o n to 
the electrum. 
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THE GOLD BELT MI HE 

I n t r o d u c t i o n 
F i v e p o l i s h e d sections of ore from the Gold 

B e l t mine were examined. These sections were from 
various parts of the mine as fo11ows: 

Ho. MI From the 1850 l e v e l No vein s p e c i f i e d . 
No.k2 From the 2100 l e v e l 8000 ve i n . 
3Jo.M3 From the 1780 l e v e l 8000 ve i n . 
Ho.M4 From the 1730 l e v e l 8200 vein. 
So,MS From the 1975 l e v e l 8200 ve i n . 

S e c t i o n Ml 
Minera l s I d e n t i f i e d 

P y r i t e 
Q,uar t z 
Cha l c o p y r i t e 

Mineral Relationships, 
The s e c t i o n c o n s i s t s mostly of p / r i t e . 

This p y r i t e i s "badly f r a c t u r e d and the f r a c t u r e s are 
f i l l e d w ith quartz and c h a l c o p y r i t e . Some c h a l c o p y r i t e 
seems to occur al s o as small t o d i e s i n the p y r i t e hut 
apparently not i n f r a c t u r e s , however, t h i s may he because 
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of the f a c t that the s e c t i o n can only be examined i n a 
s i n g l e dimension. 

Sections^ M2 and _M3 
Mi ne r a l s I d e n t i f i e_d 

P y r i t e Chalc opyr i t e 
Quartz C a l c i t e 
P y r r h o t i t e 

M ineral R e l a t i o n s h i p s 
P y r i t e and quartz are the pre-dominating 

minerals present. P y r r h o t i t e i s common and c h a l c o p y r i t e 
i s very scarce. In s e c t i o n M3 p y r i t e , quartz ana c a l c i t e 
are the only minerals v i s i b l e . 

The p y r i t e occurs as large f r a c t u r e d masses 
and as small i s o l a t e d cubes. Quartz and p / r r h o t i t e 
surround the p y r i t e and f i l l i n the f r a c t u r e s . The 
boundaries between the quartz and p y r r h o t i t e are smooth 
and rounded, thus seeming to i n d i c a t e that both minerals 
s o l i d i f i e d at approximately the same time. The c h a l c o p y r i t e 
seems to be a l i t t l e l a t e r than the p y r r h o t i t e and quartz 
because i t , i n pla.ces, veins the p y r r h o t i t e . C a l c i t e i s 
present as a f i l l i n g i n f r a c t u r e s i n the other minerals. 

Assay of Rejects Prom Sections 
Trace of gold 
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Sect i o n M4 
Minerals I d e n t i f i e d 

P y r i t e P y r r h o t i t e 
Quar t z Ohal c op yr i t e 
S p h a l e r i t e C a l c i t e 

Mineral R e l a t i o n s h i p s 
The r e l a t i o n s h i p s of the various minerals are 

the same for t h i s s e c t i o n as f o r s e c t i o n M2 except that 
there i s one a d d i t i o n a l mineral present, namely, s p h a l e r i t e . 
This l a t t e r mineral f i l l s f r a c t u r e s i n quartz and i t , i n 
turn, contains small "bodies of p y r r h o t i t e a.nd c h a l c o p y r i t e 
which look to he strung out along f r a c t u r e s i n the s p h a l e r i t e . 
The c h a l c o p y r i t e i s most abundant along s p h a l e r i t e - p y r r h o t i t e 
contacts and so seems to be s l i g h t l y l a t e r than those two 
minerals. 

Assay of Re j e c t s From S e c t i o n 
0.16 oz. Au per ton. 

Sect i o n Mb 
Minerals I d e n t i f i e d 

P y r i t e 
Quartz 
S p h a l e r i t e 
P y r r h o t i t e 

C h a l c o p y r i t e 
Galena 
Electrum 
C a l c i t e 
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Mineral R e l a t i o n s h i p s 
The p y r i t e , quartz, s p h a l e r i t e , p y r r h o t i t e , 

c h a l c o p y r i t e and c a l c i t e r e l a t i o n s h i p s are the same as those 
described f o r s e c t i o n M4. Two new minerals are present i n 
t h i s s e c t i o n . These are galena and electrum. They are 
apparently of a very l a t e p e r i o d of d e p o s i t i o n and are 
younger than a l l of the other minerals except c a l c i t e . The 
galena i s most abundant i n small angular and strung-out 
bodies i n f r a c t u r e s i n the s p h a l e r i t e but i t i s also 
common as s i m i l a r shaped masses i n f r a c t u r e s i n the 
quartz. Quite commonly the galena i s spread along quartz-
s p h a l e r i t e contacts. 

The electrum i s very f i n e and can only be seen 
w i t h the o i l immersion lens . I t occurs as small blebs i n 
the galena and i s often near quartz contacts 

Assay of Rejects From Sections 
3.4 oz. Au per ton. 

Paragenesi s 
The proba.b 1 e paragenesis of t h i s mine i s as 

f o l l o w s ; 
P y r i t e 
Quar t z 
S p h a l e r i t e — 
P y r r h o t i t e 
C h a l c o p y r i t e 
Galena 
Electrum 
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C a l c i t e 

Conclusion 
The microscopic study of the preceding sections 

together with the asaay r e s u l t s i n d i c a t e that the gold 
occurs as the g o l d - s i l v e r a l l o y electrum which i s very 
f i n e l y disseminated with and i n the galena. Values are 
very low or absent where there i s no galena. The other 
minerals show no apparent important r e l a t i o n s h i p to "Che 
occurrence of electrum. 

The 8200 vein seems to be the valuable vein i n 
t h i s mine. 
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THE Q.UEEU MINE 

I n t r o d u c t i o n 
T h i r t e e n sections of ore from the Q,ueen(now 

Sheep Creek) mine were p o l i s h e d and examined. These 
sec t i o n s were from two s u i t e s of ore. Suite Ho.I was 
from the o l d Q,ueen workings. The sections from t h i s s u i t e 
are; 

No.MI from the 760 Stope West. 
No.M2 from the 810 Stope East. 
No.M3 from the 520 Stope West. 
No.M4 from the West ore Chute No.2. 
The second s u i t e c o n s i s t e d of ore from the 

newer workings. The se c t i o n s from t h i s s u i t e a 
Ho .M5 from No. 2 l e v e l 81 Vein. 

H0.M6 from No. 2 l e v e l 83 Vein. 
No .M7 from No. 2 l e v e l 92 Vein. 

U0.M8 from No.3 l e v e l Q,ueen Vein. 
HO.M9 from No. 5 l e v e l 75 Vein. 
No.MIO from No. 5 l e v e l 76 Vein. 

No.Mil from No. 7 l e v e l 81 Vein. 
HO.MI2 from Ho. 7 l e v e l 92 Vein. 
NO .MI3 from No. 9 l e v e l Queen Vein. 
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S e c t i o n MI 
Minerals I d e n t i f i e d 

Pyr i t e Chalc opyr i t e 
Quartz C a l c i t e 
P y r r h o t i t e 

M i n e r a l R e l a t i o n s h i p s 
The p y r i t e i s present i n two forms. I t 

occurs as c r y s t a l s and as i r r e g u l a r masses. Apparently the 
two types are of d i f f e r e n t periods of d e p o s i t i o n , because, 
i n one p l a c e , the i r r e g u l a r type can be seen v e i n i n g a 
cube. Quartz everywhere surrounds i s o l a t e d bodies of 
p y r i t e and f i l l s spaces between c r y s t a l s . P y r r h o t i t e 
and c h a l c o p y r i t e occur as small patches both i n the 
quartz and i n the p y r i t e . C a l c i t e occurs i n f r a c t u r e s i n 
the other minerals. 

S e c t i o n M2 
Minerals I d e n t i f i e d 

Quar t z Chalc op yr i t e 
P y r r h o t i t e Electrum 

Mineral R e l a t i o n s h i p s 
This s e c t i o n c o n s i s t s mostly of quartz. 

P y r r h o t i t e occurs as f a i r s i z e d bodies i n the quartz. A 
few small pieces of c h a l c o p y r i t e can be seen with the 
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p y r r h o t i t e . One small piece of electrum was i d e n t i f i e d i n 
a f r a c t u r e i n the quartz near some p y r r h o t i t e . 

S e c t i o n M3 
Minera l s I d e n t i f i e d 

P y r i t e 
Quartz 
Chalcopyrite 

M i n e r a l R e l a t i o n s h i p s 
Quartz and s p h a l e r i t e form the hulk of t h i s 

s e c t i o n . The other minerals occur only as small s c a t t e r e d 
bodies. 

P y r i t e seems to be present as two d i s t i n c t 
generations. I t occurs i n cubea and as t h i n v e i n l e t s i n 
cracks i n the s p h a l e r i t e . Quartz occurs i n l a r g e i s o l a t e d 
bodies and as f i l l i n g i n f r a c t u r e s i n s p h a l e r i t e . A few 
specks of c h a l c o p y r i t e are present i n the quartz and spha.lerite. 
Electrum occurs i n the s p h a l e r i t e , p a r t i c u l a r l y near quartz-
s p h a l e r i t e contacts. A small amount of galena, i s present i n 
the s e c t i o n . 

S e c t i o n M4 
Minera l s I d e n t i f i e d 

S p h a l e r i t e 
Galena 
Electrum 

P y r i t e 
Quartz 
Ch a l c o p y r i t e 

P y r r h o t i t e 
S p h a l e r i t e 
C a l c i t e 
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M i n e r a l R e l a t i o n s h i p s 
P y r i t e i s the most abundant and seems to be 

the oldest mineral present. I t i s badly f r a c t u r e d and the 
f r a c t u r e s are f i l l e d w ith quartz, c h a l c o p y r i t e and c a l c i t e . 
A few small, rounded blebs of p y r r h o t i t e can be seen i n the 
p y r i t e . A very small amount of c h a l c o p y r i t e occurs i n the 
q uar t z. 

Section M5 
Minerals Ident i f i e d 

P y r i t e Galena 
Quartz 

Mi n e r a l R e l a t i o n s h i p s 
The s e c t i o n i s composed mostly of quartz 

w i t h a small amount of p y r i t e and a l i t t l e b i t of galena. 
The p y r i t e i s f r a c t u r e d and the f r a c t u r e s 

are f i l l e d w ith quart z. Under the o i l - i m m e r s i on lens, a 
few small bodies of galena can be seen i n f r a c t u r e s i n the 
quartz. 

Assay of Rejects From S e c t i o n 
2,38 ounces of gold per ton. 

S e c t i o n M6 
Minerals I d e n t i f i e d 

P y r i t e 
Quartz 

P y r r h o t i t e 
C h a l c o p y r i t e 
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S p h a l e r i t e Electrum 
Galena 

M i n e r a l R e l a t i o n s h i p s 
The s e c t i o n i s predominantly s p h a l e r i t e w i t h 

quartz, p y r i t e , and galena present i n smaller amounts. 
Cha l c o p y r i t e i s scarce. Electrum i s quite common. 

As i n the previous s e c t i o n s , the p y r i t e i s 
f r a c t u r e d and the f r a c t u r e s are f i l l e d w ith quartz and other 
s u l f i d e s . The quartz, i n tu r n , i s f r a c t u r e d and the f r a c t u r e s 
are f i l l e d w ith the l a t e r s u l f i d e ? . The s p h a l e r i t e i s 
f r a c t u r e d and contains p y r r h o t i t e and galena i n these f r a c t u r e 
P y r r h o t i t e occurs, a l s o , as small blehs i n the s p h a l e r i t e . 

Gold occurs as the a l l o y " e l e c t r u m . " I t i s 
seen s c a t t e r e d i n small i r r e g u l a r bodies i n the s p h a l e r i t e , 
u s u a l l y near galena. 

Assay of Rejects Erom Sect i o n 
1.2 ounces of gold per ton. 

Se c t i o n M7 

Minerals I d e n t i f i e d 
Pyr i t e Chalc op yr i t e 
Quartz Galena 
S p h a l e r i t e 
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M i n c r a l R e l a t i o n s h i p s 
The p y r i t e - q u a . r t z - s p h a l e r i t e - g a l e n a r e l a t i o n s 

are the same as those described i n the previous s e c t i o n s . 
Chalcopyrite i s quite abundant i n t h i s s e c t i o n . 

I t occurs as f a i r l y large masses i n f r a c t u r e s i n the quartz 
and s p h a l e r i t e . In the s p h a l e r i t e , the c h a l c o p y r i t e i s 
often present as c l o s e l y spaced bodies which are j o i n e d by 
numerous t h i n v e i n l e t s . 

Assay of Rejects From Sec t i o n 
2.5 ounces of gold per ton. 

Section Mfi 
Minerals I d e n t i f i e d 

P y r i t e P y r r h o t i t e 
Quartz Electrum 
S p h a l e r i t e 

M i n e r a l R e l a t i o n s h i p s 
The minerals seem to ha.ve the t y p i c a l 

r e l a t i o n s h i p s i n t h i s s e c t i o n as i n those sections described 
p r e v i o u s l y . An exception seen i n t h i s s e c t i o n was the v e i n i n g 
of p y r r h o t i t e by p y r i t e . A piece of electrum was seen at 
a q u a r t z - s p h a l e r i t e boundary near p y r r h o t i t e . 

Assay of Rejects Prom Sec t i o n 
o.4fi ounces of gold per t o n 0 
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S e c t i o n M9 
Minerals I d e n t i f i e d 

P y r i t e P y r r h o t i t e Galena 
Quartz C h a l c o p y r i t e 
S p h a l e r i t e Electrum 

M i n e r a l R e l a t i o n s h i p s 
The s e c t i o n i s mostly qua,rtz with l e s s e r 

amounts of p y r i t e and small amounts of the other minerals. 
The p y r i t e - q u a r t z - s o h a l e r i t e - g a l e n a - p y r r h o t i t e 

r e l a t i o n s are s i m i l a r to the other s e c t i o n s , 
Electrum i s quite p l e n t i f u l i n large s i z e d 

pieces i n t h i s s e c t i o n . I t occurs unassociated i n quartz 
f r a c t u r e s , i n galena near quartz contacts, i n p y r r h o t i t e at 
quartz contacts and at s p h a l e r i t e - q u a r t z contacts. 

A point of i n t e r e s t noted under the o i l -
immersion lens i s the occurrence of c h a l c o p y r i t e as very 
numerous, t i n y blebs near the margins of s e v e r a l s p h a l e r i t e 
bodies. This was not i n evidence i n any of the other s e c t i o n s . 

Assay of Rejects ^rom Section 
Very high. 

Sections MIO. M i l . MI2. MI3.  
Minerals I d e n t i f i e d 

P y r i t e , Quartz 
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M i n e r a l R e l a t i o n s h i p s 
S i m i l a r to those described f o r the other 

s e c t i o n s , 

Assays of Rejects From Sections 
MIO 6.6 ounces of gold per ton. 
M i l Trace of gold. 
MI2 2.10 ounces of gold per ton. 
MI3 Tra.ce of gold. 

Paragenesis 
P y r i t e , 
Q,ua r t z 
S p h a l e r i t e 
P y r r h o t i t e 
C h a l c o p y r i t e 
Galena 
Electrum 
C a l c i t e 

/r-oc/t/'-c 

Conclusion 
The study of the ore from t h i s mine i n d i c a t e s 

that the gold i s very l a t e , probably the l a s t of the m e t a l l i c 
minerals, i n the m i n e r a l o g i c a l sequence. The gold occurs as 
the g o l d - s i l v e r a l l o y "electrum." This electrum i s i r r e g u l a r l y 
d i s t r i b u t e d as ra t h e r f a i r s i z e d bodies. Values are u s u a l l y 
best when galena i s present, but they are often quite high, 
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a l s o , near s p h a l e r i t e . In most instances, the electrum 
was l o c a t e d i n f r a c t u r e s i n quartz w i t h galena or s p h a l e r i t e . 
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THE RENO MI":?; 

I n t r o d u c t i o n 
S i x s ections from the Reno mine were examined. 

These se c t i o n s were cut, mounted and p o l i s h e d by Mr. Jim 
Lonnan. The sections were made from specimens which had 
been p r e v i o u s l y examined (1938) by Mr. Wm, Dayton and they 
are numbered to correspond to h i s system of numbering. 

Sections No.IA and IB 
Minera l s I d e n t i f i e d 

Quartz P y r r h o t i t e 
Chalcopyrite Electrum 

Mineral R e l a t i o n s h i p 
These sections are predominantly p y r r h o t i t e 

and quartz. The quartz i s apparently the oldest mineral. 
I t i s f r a c t u r e d and the f r a c t u r e s are f i l l e d w i t h p y r r h o t i t e 
and a small amount of c h a l c o p y r i t e . The p y r r h o t i t e and 
c h a l c o p y r i t e s o l i d i f i e d at approximately the same time. A 
very small amount of electrum was i d e n t i f i e d i n these 
s e c t i o n s . Y/here i t was v i s i b l e , the electrum was i n f r a c t u r e s 
i n quartz and i t was ass o c i a t e d w i t h c h a l c o p y r i t e and p y r r h o t i t e . 
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S e c t i o n No.2 
Minerals I d e n t i f i e d 

Quartz Galena 
S p h a l e r i t e Electrum 
P y r r h o t i t e 

M i n e r a l R e l a t i o n s h i p s 
The quartz i s the most abundant and the oldest 

mineral present. I t i s badly f r a c t u r e d and the f r a c t u r e s contain 
s p h a l e r i t e , p y r r h o t i t e , galena and electrum. The s p h a l e r i t e i s 
not very abundant. I t i s veined by galena and p y r r h o t i t e . 
These l a t t e r two minerals seem to have been deposited sim­
ultaneously, since they occur i n the same manner and, when 
i n contact with each other, they have smooth boundaries. 

The electrum i s p l e n t i f u l i n t h i s s e c t i o n . 
The c o l o r of the electrum v a r i e s from deep yellow to pale 
yell3w and so probably i n d i c a t e s a v a r i a t i o n i n the gold-
s i l v e r r a t i o . The mineral occurs c h i e f l y with galena i n 
f r a c t u r e s i n quartz. I t i s u s u a l l y along the galena-quartz 
boundaries. O c c a s i o n a l l y small b i t s of electrum can be seen 
i s o l a t e d i n the quartz but, i n every case, the electrum was 
i n a fra.cture. A few pieces of the a l l o y were seen associated 
w i t h s p h a l e r i t e and p y r r h o t i t e , but the r e l a t i o n s h i p was as 
that w i t h the galena. Apparently t h i s electrum was introduced 
very l a t e i n the p e r i o d of d e p o s i t i o n of the minerals ana i t 
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i s a s s o ciated very i n t i m a t e l y with galena since i t i s seldom 
seen where there i s none of t h i s l a t t e r mineral quite nearby. 

Sect i o n JJo.7A 
Minerals I d e n t i f i e d 

Quartz Ch a l c o p y r i t e 
P y r r h o t i t e 

M i n e r a l R e l a t i o n s h i p s 
This s e c t i o n i s composed mostly of quartz. 

The quartz i s f r a c t u r e d and the f r a c t u r e s are f i l l e u w ith 
p y r r h o t i t e and a small amount of c h a l c o p y r i t e . The p y r r h o t i t e 
i s probably s l i g h t l y e a r l i e r than the c h a l c o p y r i t e . 

S e c t i o n Mo.7B 
Minerals I d e n t i f i e d 

Quartz Galena 
S p h a l e r i t e 

Mineral R e l a t i o n s h i p s 
Quartz again occupies most of the s e c t i o n . 

I t i s f r a c t u r e d and the f r a c t u r e s are f i l l e d w ith s p h a l e r i t e 
and galena.. The s p h a l e r i t e i s f r a c t u r e d and these f r a c t u r e s 
contain galena. 
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Paragenesis 
Quart z 
S p h a l e r i t e 
P y r r h o t i t e 
Chalcopyrite ' 
Galena 
Electrum 

Conclasi on 
The Reno m i n e r a l i z a t i o n appears to he quite 

c h a r a c t e r i s t i c of the Sheep Creek Mine Camp. The gold occurs 
as the g o l d - s i l v e r a l l o y "electrum" which i s i n t i m a t e l y 
associated with galena i n f r a c t u r e s i n quartz. Values 
(as determined from v i s i b l e electrum) seem to be important 
only where galena, occurs. The s u l f i d e s other than galena do 
not seem to bear any important r e l a t i o n s h i p to the electrum. 
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ITotes on the Electrum 

During the microscopic study of the ore from the 
Sheep Creek Mining Camp, i t was found that the " g ^ i d " d i d not 
give very s a t i s f a c t o r y etch t e s t r e a c t i o n s f o r gold. The 
r e a c t i o n s corresponded b e t t e r with those l i s t e d f o r the s i l v e r -
gold a l l o y "electrum." Consequently, i t was aesirous to 
determine the a c t u a l composition of the mineral present i n the 
ore. A quantity of t h i s mineral was ext r a c t e d from crushed 
ore from each of the four mines "by means of the H a u l t a i n 
super-panner. The clean mineral was then assayed f o r gold 
and s i l v e r . The r e s u l t s of the assays showed: 

Mine % Ag. % Au Ag/Au R a t i o . 

Reno 30.24 69. 76 . 434 
Kootenay B e l l e 27.28 72.72 .375 
Sheep Creek I I .69 88. 31 .132 
Gold B e l t 17. 47 82.53 .211 

Production f i g u r e s from the 1937 B.C. ? T i n i s t e r of 
Mines Report are as f o l l o w s : 

'•(ine Oz. Ag. Oz. Au Ag/Au R a t i o . 
Reno 9, 373 22,811 .410 
iiootenay B e l l e 5, 476 16,098 .340 
Sheep Creek 8, 419 23,923 .352 
Gold B e l t not l i s t e d 
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i 
The s i l v e r - g o l d r a t i o s of the Reno and Kootenay 

B e l l e mines from the two t a b l e s correspond quite c l o s e l y 
enough to suggest that the electrum could account f o r the 
t o t a l s i l v e r production - F.S w e l l as the gold production from 
the mine. The r a t i c s from the Sheep Greek mine do not check, 
but the production r a t i o i s very s i m i l a r to those of the 
Reno and Kootenay B e l l e . 

An attempt was made to f i n d the s i l v e r content of 
clean galena from these mines. However, i n s u f f i c i e n t clean 
galena f o r an accurate assay could be panned out of the 
crushed ore. 

Measurements of electrum gra.ins under the 
" u l t r a pack" showed v a r i a t i o n s i n s i z e from 13 microns to 
300 microns, with ar. average of 100 microns. 
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GBiUfrtAL CONCLUSION 

The mineralogy of the four mines from the Sheep 
Creek mining camp i s very s i m i l a r . The minerals present i n 
the ores include p y r i t e , quartz, s p h a l e r i t e , p y r r h o t i t e , 
chalcopyr i t e , ga,lena and ele ctrum. 

With one s i n g l e d i f f e r e n c e ( i n the Sheep Creek 
Mine) the paragenesis i s the same f o r a l l mines. The Sheep 
Creek mine appears to iave two generations of p y r i t e of which 
the other mines show no evidence. 

Gold occurs i n a l l mines as the a l l o y "electrum." 
This mineral i s somewhat unevenly d i s t r i b u t e d i n r e l a t i v e l y 
l arge g r a i n s . I t i s most f r e q u e n t l y found i n j o r beside 
galena, although sometimes i t can be seen i n f r a c t u r e s i n the 
quartz, u s u a l l y near some galena. Apparently the electrum 
came i n w i t h the galena as the l a s t of the m e t a l l i c minerals 
to be deposited. The other s u l f i d e s do not seem to bear any 
s i g n i f i c a n t r e l a t i o n s h i p to the electrum. 

P y r r h o t i t e i s quite abundant i n a l l mines except 
the Kootenay B e l l e , where i t i s scarce. 

Chalcopyrite i s nowhere abundant. I t i s not often 
inducted a.s blebs i n s p h a l e r i t e , although, i n a few cases, 
i t d i d occur i n that manner. 
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A STUDY OF MILL TAILINGS FROM THE CHELAE" MINE 

I n t r o d u c t i o n 
The f o l l o w i n g paper i s a report on p r e l i m i n a r y 

work c a r r i e d out by Mr. A.F. K i l l i n and the w r i t e r on 
rougher t a i l i n g s from the Chelan mine by means of the 
" i n f r a - s i z e r " and the "super-panner" to de termine the 
d i s t r i b u t i o n of the gold. Due to lack of m a t e r i a l , the 
t a b l e s could not be completely f i l l e d out. (The work has 
since been completed i n d e t a i l by Messers- Davis and White.) 
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ffrocedure 

1200 grains of the t a i l i n g s were taken and run 
through the B e l l mechanical screening machine. Five products 
were obtained and assays were run on each. The r e s u l t s of 
these assays can he seen i n t a b l e Ho I . 

5 / z e 
Mesh 

Wstjht 
^oer cent »*j / / ? "fey 

Go/J Confetif % 7ofi?/ 
Go/J 

+es 2.46 O.O/ 0.0/97 

•t/oo /32../Z /A/O O.O/ O.O88/ //.O/ 

t/SO 2/9-23 Z8.26 O.O/ 0./46/ /8.2G 

+200 25/£2 20.85 cot 0./675 20.94 

~2oo £52,35 4€./o 0.0/ 0.3680 

Ac/itcr/ 
To to/ Z/8473 98.77 Q.7894 98.73 

eo re//co/ 
nto/ /2.00 /oo 0.0/ 0.8OOO /OO 

Tobte No t 



500 gra.ms of the -200 mesh product were run 
through the " i n f r a - s i z e r " a.nd seven products were ohta.ined. 
Each product was assayed w i t h r e s u l t s as shown i n t a b l e He 2. 

no./ /a/yesf 
Weight 
in jrams f>et~ cenf **7j in 

Go/c/ Con fen f 
in nnj 

% 7ofct/ 
Go/J 

/ 83.85 76.77 O.O/ O.O 56 76.8 

2 /O6.80 2/36 O.O/ 0 0 7/ 

3 99.27 /9&5 
— — 

4 60.57 /a. /a n-. — -— 

6 43.92. 8-78 7r: — — 

6 3363 6.73 n- — — 

7 6746 73.4-9 7r — 
AcA/a/ 
Toftr/ 495.50 99./O —• — — 

Theorefi'ca/ 
7Zfa/ SOO /CO O.Oi .333 /OO 

fcb/& A/o.Z 

Each product from the " i n f r a - s i z e r " was run over 
the "super-panner" and three products were ohta.ined: p y r i t e , 
middling a.nd 'gangue. Assays were run on each of these 
products. The r e s u l t s appear i n ta b l e No 3. 



/Co/77 th&os/ze*-
75&/ M 
f><?/7r?ec/ Of? /Co/77 th&os/ze*-
75&/ M 
f><?/7r?ec/ Of? 

/Recovered my //Sy»r Recover*J my //Sy* 7/Sytr? 

/ SO am. Z6.99 33.98 0.04- — — — 3C84 6/.G8 O.O 3 

2. 
s 
Qtyi 

8.04- /3.40 4.69 766 46.77 77.96 n-

3 60 j"*? 6o7 /a// 2.60 4.33 /> 49.37 S2.28 

4 5.70 //.40 /.93 3.86 n- 4/. 75 83-50 Tr 

£ A45 4.83 A 6/ S3 6 M'/ £6.48 84.93 7? 

6 
^ 

20 am Q.9Z 4.60 — — — /8.3S 9/.8o Tr 

7 7oo //ne /o s$e/°<7/~c* 

%r6/e No . 3 
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Conclusions 
The r e s u l t s obtained, as i s shown by the t a b l e s , 

i n d i c a t e that A6% of the gold i s contained i n the -200 
mesh product. Of t h i s , assays show that most of the gold 
was contained i n the p y r i t e and gangue of the No I product 
from the " i n f r a - s i z e r . " 
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REPORT OH POLISHED SECTIONS OF 0 HE LAN ORE 

16 p o l i s h e d sections of ore from 6 p a r t s of the 
mine were examined. Assays of r e j e c t s from p o l i s h e d 
sections gave gold values of s i g n i f i c a n c e i n 2 sections 
from the IbOO foot haulage crosscut a.nd i n 3 from the 
contact specimens. These 5 sections were examined Very 
c a r e f u l l y to see i f any fr e e gold could be found but w i t h 
no success. The remaining sections were given a quick 
examination to get a general idea of the m i n e r a l o g i c a l 
r e l a t i o n s . 

. The s u l f i d e s i d e n t i f i e d were: p y r i t e , c h a l c o p y r i t e , 
p y r r h o t i t e and s p h a l e r i t e w i t h quartz and s e r i c i t e as 
gangue. 

In order of r e l a t i v e abundance i n sections the 
minerals were: 

1. Quartz and s e r i c i t e 
2. S p h a l e r i t e 
3. P y r r h o t i t e and c h a l c o p y r i t e 
4. P y r i t e 

The probable paragenesis i s : 
P y r i t e 

fi-ac fare 

Quartz 
/roc/are 
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S p h a l e r i t e 
Chala opyr i t e 
P y r r h o t i t e 

P y r i t e i s not very abundant i n most s e c t i o n s . 
I t i s f r a c t u r e d and corroded w i t h quartz f i l l i n g the spaces. 

The quartz u s u a l l y forms the bulk of the sections 
but occasional./ occurs as anhedral c r y s t a l s i n s p h a l e r i t e 
and c h a l c o p y r i t e . Some i n d i c a t i o n s are present that there 
may p o s s i b l y be two generations of quartz. 

The s p h a l e r i t e , c h a l c o p y r i t e and p y r r h o t i t e are 
of almost simultaneous d e p o s i t i o n showing, u s u a l l y , m u t u a l l y 
smooth boundaries. A few i r r e g u l a r i t i e s show that the 
s p h a l e r i t e probably began to s o l i d i f y f i r s t , then 
c h a l c o p y r i t e and f i n a l l y p y r r h o t i t e . 

Recent work on these sections by Messrs, White and 
L a v i s who used the "pan-phot" and super p o l i s h has revealed 
minute specks of free gold i n the qua.rtz gangue. 


