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JU INTRODUCTION. 

The f o l l o w i n g i s a report on the microscopic examination 
of the Queen Mine ore. The purpose of t h i s examination wag 
to determine the minerals present i n the ore, the parakin
e s i s of these minerals, the manner of occurrence and assoc
i a t i o n of the valuable minerals, and to discuss matters a f 
f e c t i n g the treatment of the ore. The f i r s t part of t h i s 
r eport deals b r i e f l y with the l o c a t i o n of the mine, the gen
e r a l geology of the d i s t r i c t , and the geology of the Queen 
Mine. The main part of the report gives a short megascopic 
study of the specimens, and i n d e t a i l , the observations of 
the microscopic examinations, d i s c u s s i n g the r e l a t i o n s h i p 
and paragenesis of the various m i n e r a l s , and the occurrence 
and a s s o c i a t i o n of the gold. The l a t t e r part of the report 
gives the conclusions drawn from the study of the ore i n r e 
l a t i o n to crushing and treatment of the ore. 
1I.*L0CATI0N OF THE QUEEN MINE. 

The Queen Mine i s l o c a t e d i n southeastern B r i t i s h C o l 
umbia. It i s i n the Salmo map-area, which l i e s between 
longitudes 1 1 7 ° and 117°30», and l a t i t u d e s 4?° end 4 9 ° 1 V , 

j u s t south of the Nelson Kootenay d i s t r i c t . i n t h i s Salmo 
map-area i s , what i s known as, the Sheep Creek area. This 
area takes i t s name from that of a t r i b u t a r y of the Salmon 
r i v e r , which j o i n s t h i s r i v e r at a point about four miles 
from the v i l l a g e of Salmo. The area i s about twenty-five 
miles due soxith of Nelson, B.C. The Queen Mine i s ,1ust 
above the j u n c t i o n , of V/aldie Creek w i t h Sheep creek. 

*The Miner, Ymir Sheep Creek Number, J u l y 1935. 
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Thie nine can be reached by a branch l i n e of the Great 
AM or t hern Railway, which passes through Salmo, and thence 
twelve miles by road. 

i l l . HISTORICAL NOTE. 

In J u l y 189b the f i r s t of the group known a£ the Yellow 
stone ( l y i n g bOO f t . north of the Queen) was l o c a t e d and i n 
September of the same year the Queen mine V I S E Etaked. De
velopment of the Yellowstone commenced l a t e i n the summer 
of that year and i n the three succeeding years a l l of it£ 
known ore was developed. The e r e c t i o n i n 1900 of a 10 ton 
stamp m i l l , u s i n g amalgamation only, was completed f o r the 
purpose of e x t r a c t i n g the gold from t h i s ore. During t h i E 
and the f o l l o w i n g year approximately 17,000 tons of ore were 
treated which produced 5,5.52 oz. of gold and 4.354- 0 3 . of 
E i l v e r . fjo data i s a v a i l a b l e f o l l o w i n g any f u r t h e r pro
duct i o n from the Yellowstone v e i n . 

Mine 
During t h i s time the development of the QueenAwas push

ed ahead and i n 1902 i t s f i r s t ore shipment W B E made. In 
1906 an amalgamation between rellowEtone end Queen took 
p l a c e , the Yellowstone m i l l was increased to 20 stampE and 
t a b l e concentrators were added, d u r i n g the lb year operat
i n g p e r i o d , government r e c o r d E and other data show t o t a l 
production from the Queen mine to have been i n the neighbor
hood of 118,000 tonE valued at $1,024,726. The e f f i c i e n c y 
of the m i l l was not great and i t i s doubtful i f the gold 
produced represented a 657° recovery. 

Adverse economic condi t i o n s caused by the World War 

*The Miner, Ymir Sheep Creek Number, J u l y 1935. 
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r e s u l t e d i n the c l o s i n g down of the mine i n 1915. It was 
reopened i n 1916 to mine the broken ore remaining i n the 
stopes. unsuccessful development on the lowest l e v e l and 
high miner wages i n f l u e n c e d the d e c i s i o n to suspend oper-
at i o n s . 

In September, 1933, a f t e r s e c u r i n g options on s e v e r a l 
a d j o i n i n g groups of c l a i m s a c o n s o l i d a t i o n was e f f e c t e d , 
and the present company-Sheep Greek Gold Mines, L t d . , was 
formed. Dewatering was completed l a t e i n February 1934. 
e x p l o r a t o r y work warranted the c o n s t r u c t i o n of a 150-ton 
m i l l , which went i n t o operation on May 20, 1935. 

1V.*GENBRAL GEOLOGY OF SHEEP CREEK AREA. ,. e e e p a p e ^ \ 

The g o l d deposits now being developed i n the Sheep 
Greek area occur as f i s s u r e veins c u t t i n g the harder quartz-
i t e s of the upper part of the Reno and Q u a r t z i t e Range form
a t i o n s . L o c a l l y these ore-horizons are recognized as being 
three i n number and are termed the Reno, Nugget, and Mother-
lode q u a r t z i t e beds. These three ore-horizons s t r i k e about 
15° east of north and dip s t e e p l y to the east. They vary 
somewhat i n t h i c k n e s s . The Reno q u a r t z i t e shows a greatest 
width of 1500 feet measured h o r i z o n t a l l y . The Nugget 
q u a r t z i t e i s 700 feet, i n thickness and the Motherlode quartz
i t e i s n e a r l y as t h i c k at these p o i n t s , between 300 and 
400 feet of argileceous s c h i s t separate the grngget and 
Motherlode q u a r t z i t e s , while over 1000 feet of s c h i s t and 
calcareous sediments separate the Nugget from the Reno 
q u a r t z i t e beds. 

*The Miner, rmir Sheep creek number, J u l y 1935, 
^Memoir 172, G e o l o g i c a l Survey of Canada, 1934., 
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The gold occurrences can be described as m i n e r a l i z e d 
q u a r t z - f i l l e d f a u l t f i s s u r e s c u t t i n g the three recognized 
q u a r t z i t e beds i n an e a s t e r l y d i r e c t i o n , and i n most cases 
n e a r l y normal to the s t r i k e of the beds. The d i r e c t i o n of 
movement i n these f a u l t f i s s u r e s i s described as a w e s t e r l y 

the 

movement of the south w a l l w i t h r e l a t i o n t o A n o r t h w a l l , w i t h 
the displacement v a r y i n g from a few feet to about 200 f e e t . 
The amount of movement along the f i s s u r e s , c o n t r o l s to a 
c e r t a i n extent the formation of ore-shoots, i n that i t has 
been responsible f o r the opening as w e l l as compression of 
c e r t a i n parts along the sinuous f i s s u r e s , 
.y. GEOLOGY OP THE QUEEN VEIN. 

The Queen v e i n s t r i k e s north 65°E. and i s i n general 
p r a c t i c a l l y v e r t i c a l . I t has a length of about 1200 feet 
i n q u a r t z i t e s . The mine workings show the q u a r t z i t e s to be 
i n the form of a t i g h t overturned a n t i c l i n a l f o l d . The west 
ore-bodies i n the mine dip to the west, and i n the eastern 
end the ore bodies dip to the east. The q u a r t z i t e s i n the 
centre of the workings are arched and t i g h t l y f o lded, and 
so few ore bodies have been found i n t h i s s e c t i o n . Oxidation 
of the Queen v e i n ceased at the l e v e l of Waldie Greek. 
Secondary lead and z i n c minerals have been almost e n t i r e l y 
removed. 

vTt*0RS RESERVES AND PRODUCTION. 

The ore reserves of the Queen v e i n apparently have 
been depleted. The t o t a l value of production amounted to 
$ 2 , 5 0 0 , 0 0 0 . The Sheep Creek Gold Mines, Dtd., now ofetain 

*The Miner, Ymir Sheep creek Number, j u l y 1955. 
**0.I.M.M. karch, 193ti-
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the greater part of t h e i r ore supply from the^Hideaway v e i n . 

7TT. MINERALOGY OF THE QUEEN MINE ORE. 

Minerals i n order of prominence. 
1. Quartz. 
2. P y r i t e . 
3. P y r r h o t i t e , 
4. S p h a l e r i t e . 
5. G h a l c o p y r i t e . 
6. Galena. 
7. Gold ( n a t i v e ; 

The gangue minerals c o n s i s t mainly of white, grey, and 
o c c a s i o n a l l y brown s t a i n e d , quartz and i n a few sampleE a 
very small amount of | a l c i t e . 

The m e t a l l i c mi|fcrale ??re mostly i n the form of s u l 
phides, which c o n s t i t u t e about 10 per cent of ore. Of these 
sul p h i d e s ; p y r i t e and p y r r h o t i t e are by f a r the most abund
ant . 

V l l l . DESCRIPTION OF POLISHED SECTIONS. 

A. Megascopic Examination. 
Specimen No. 1. 

The gangue i s grey, white, and brown sta i n e d quartz, 
making up about 50 per cent of the specimen. 

The only abundant m e t a l l i c m ineral present i s 
p y r i t e . 

Specimen No. 2. 
The gangue i s mostly white and grey quartz, end 

i s about 50 per cent of the specimen. 

* A n . e a s t w e s t f i s s u r e S O O f e e t 5 0 u T K o f Q u e e n v e / n > o n t h « e a s t s i d e o f 
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The m e t a l l i c minerals consist p r i m a r i l y of p y r r 
h o t i t e , A smell amount of p y r i t e and c h a l c o p y r i t e can a l s o 
be seen. 

Specimen flo. 3* 
The gangue i s quartz, making up 75 per cent of the 

specimen. 
The m e t a l l i c minerals c o n s i s t s of p y r r h o t i t e 

f i l l i n g f r a c t u r e s i n the quartz. 
Specimen No. 4. 

The gangue i s white, grey and brown s t a i n e d , quartz 
amounting to about 50 per cent of the specimen. 

The m e t a l l i c minerals, present i n considerable 
q u a n t i t i e s , are p y r r h o t i t e and s p h a l e r i t e . A small amount 
of c h a l c o p y r i t e can a l s o be seen. 

Specimen 1 No. 5 . 

The gangue i s white and grey quartz, which i s 
about 50 per cent of the specimen. 

The m e t a l l i c mineral i s massive p y r x i t e . 
Specimen No. 6. 

The gangue i s white and grey q i i a r t z . which i s 
about 25 per cent of the specimen. 

The m e t a l l i c mineral i s massive p y r i t e . The char
a c t e r of t h i s specimen i s E i m i l a r to specimen ijo. 5 . 

specimen No. 7. 

The gangue i s white quartz, amounting to 10 per 
cent of the specimen. 
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The m e t a l l i c minerals are p r a c t i c a l l y massive 

s p h a l e r i t e w i t h a very small amount of p y r i t e i n the quartz 

gangue. 
B. Microscopic Examination.  
Specimen iio. 1. ^see page 12.. ) 

The gangue i n t h i s specimen i s mostly white, grey, 
and brown, quarts. In the brown sta i n e d quartz there appears 
to be a few dote of c a l c i t e . 

The m e t a l l i c minerals present are p y r i t e and a 
few small i r r e g u l a r grains of c h a l c o p y r i t e . 

P y r i t e obviously was the f i r s t f i s s u r e f i l l i n g 
m i n e r a l . It occurs i n t h i s specimen both as r a t h e r coarse 
cubic g r a i n s , and as a f i n e - g r a i n e d i r r e g u l a r mass. E v i d 
e n t l y there has been a marked f r a c t u r i n g of the p y r i t e and 
the l i b e r a t e d cubic c r y s t a l s and the f i n e broken m a t e r i a l 
have been cemented i n t o p o s i t i o n by the l a t e r quartz. It 
i s i n t e r e s t i n g to note that i n the l a t e r f r a c t u r i n g of the 
pyrite-quartz-mass the f r a c t u r e , i n almost every ease, t r a 
versed through the quartz and around the p y r i t e embedded 
i n the quartz, i n d i c a t i n g the greater r e s i s t a n c e of p y r i t e 
to a shearing f o r c e , iio free gold was observed i n t h i e 
specimen. 

Specimen No. 2. (.see page 
The gangue i n t h i s specimen i s white, grey, and 

brown s t a i n e d , quartz. 
The m e t a l l i c minerals present are 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 , and small amounts of c h a l c o p y r i t e . 
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galena and gold. 
The p y r r h o t i t e , p y r i t e , and s p h a l e r i t e , occur as 

an admixed mass. The c h a l c o p y r i t e appears only i n the f r a c 
tures of the quartz gangue. 

Galena occurs i n r a r e , very small specks and can 
be seen only under a high m a g n i f i c a t i o n . The galena appears 
to border the quartz and s p h a l e r i t e . 

Native g o l d i n t h i s Epecimen was very Ecarce and 
extremely f i n e , only one p a r t i c l e of gold was observed 
under a high m a g n i f i c a t i o n . The gold was associated w i t h 
the E p h a i e r i t e and galena. 

Specimen no. 5 . (.see page 14-.; 
The gangue c o n s i s t s of white and grey quartz. A 

few p a r t i c l e s of brown sta i n e d quartz were also observed. 
vhe m e t a l l i c minerals present are p y r r h o t i t e , and 

small I r r e g u l a r grainE of s p h a l e r i t e , galena and g o l d . 
The p y r r h o t i t e occurs as small i r r e g u l a r messes, 

s t r i n g e r s , end discontinuous v e i n l e t s i n the quartz gangue. 
The E p h a i e r i t e . occurs as i r r e g u l a r small grains 

E i m i l a r to specimen no. 2. 
The galena and n a t i v e g o l d are i n t i m a t e l y assoc

i a t e d . The galena appears to be e i t h e r e a r l i e r than the 
gold or contemporaneous with the g o l d . 

Specimen no. 4. (see page I1?.) 
The gangue consistE of white, grey, and brown 

st a i n e d q i i a r t z . 
The m e t a l l i c minerals are p y r r h o t i t e , p y r i t e , 



s o h a l e r i t e , and c h a l c o p y r i t e . yheee sulphides occur both 
massive and disseminated i n the quartz gangue. 

The p y r r h o t i t e i n t h i s specimen appears to have 
been deposited e a r l i e r than the s p h a l e r i t e . 

The c h a l c o p y r i t e seems to be contemporaneous w i t h , 
or l a t e r than, the p y r r h o t i t e and s p h a l e r i t e . 

Ko galena or gold were observed i n t h i s specimen. 
Specimen No. 5 . (.see page l b . ; 

The gangue i n t h i s specimen c o n s i s t s of white and 
grey quartz, and i s c o n s i d e r a b l y f r a c t u r e d . 

The only m e t a l l i c mineral present i s p y r i t e . This 
mineral occurs massive i n both coarse and f i n e , i r r e g u l a r 
g r a i n s . E v i d e n t l y there has been intense f r a c t u r i n g of the 
p y r i t e . 

No gold was observed upon a very close examination. 
Specimen No. 6. 

The gangue i s white and grey quartz, which has 
been f r a c t u r e d considerably.' 

The m e t a l l i c mineral i s p y r i t e , occuring massive 
i n both f i n e and coarse i r r e g u l a r g r a i n s . This specimen i s 
s i m i l a r i n character to specimen No. 5 . Two s i m i l a r s p e c i 
mens were chosen because there was an absence of any of 
the l a t e r minerals; 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 , 
and galena; and would i l l u s t r a t e whether there was any as
s o c i a t i o n of gold w i t h the p y r i t e or quartz. 

No n a t i v e gold was found* and previous observations 
were confirmed. The gold o b v i o u s l y came l a t e r than the 
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p y r i t e end quartz. 
Specimen no. 7. i^eee pages 17-22.) 

The gangue i s white quartz. It occurs as small i s 
l e t s i n the massive s p h a l e r i t e . A f t e r a pe r i o d of f r a c t u r 
i n g , a small p o r t i o n of the quartz and p y r i t e have been car
r i e d along and cemented i n t o p o s i t i o n by the l a t e r s p h a l e r i t e . 

The m e t a l l i c minerals present are s p h a l e r i t e , pyr
i t e , p y r r h o t i t e , galena, and gold. 

The s p h a l e r i t e occiirs massive and i s deeply f r a c t 
ured. 

7 The p y r i t e i s found c l o s e l y a s s ociated w i t h the 
quartz, i n s m a l l i r r e g u l a r masses. 

The p y r r h o t i t e i n t h i s specimen apparently came 
l a t e r than the s p h a l e r i t e because p y r r h o t i t e can be seen 
v e i n i n g the s p h a l e r i t e , ^page 17-) 

The galena occurs as very small blebs and i s usu a l 
l y found i n the s p h a l e r i t e bordering the quartz, \^psge2V) 

Gold was found i n t h i s specimen i n r e l a t i v e abund
ance. The gold i n v a r i a b l y was as s o c i a t e d w i t h galena and 
s p h a l e r i t e , and i n ne a r l y every case was found bordering the 
quartz gangue. The reason f o r t h i s ie probably, that during 
a p e r i o d of f r a c t u r i n g the s o f t e r sulphide mineral (sphaler
i t e ) , tend to break away from the harder minerals (quartz 
and p y r i t e ) , l e a v i n g an opening i n t o which the l a t e r galena 
and gold may be deposited, xhe gold came l a t e r than sphaler
i t e and p y r r h o t i t e as i t was found v e i n i n g these two miner
a l s , ( p l a t e 1 2 . ; 

C page a Z. ) 
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Sequence of d e p o s i t i o n of minerals i n v e i n . 
1. d e p o s i t i o n of p y r i t e . 
2. A p e r i o d of movement i n the v e i n , with intense 

f r a c t u r i n g . 
3. Deposition of quartz. 
4-. A p e r i o d of f r a c t u r i n g . 

Deposition of p y r r h o t i t e and s p h a l e r i t e . 
6. A n e r i o d of f r a c t u r i n g . 
7. Deposition of p y r r h o t i t e and 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 continued to be deposited a f t e r 
the p y r r h o t i t e had ceased.; 

8. A period of l i g h t f r a c t u r i n g . 
9. D e p o s i t i o n of galena end gold. 

^The gold continued to be deposited a f t e r the 
galena had ceased.) 

Sequence of d e p o s i t i o n of minerals i n v e i n , shown 
g r a p h i c a l l y . 
P y r i t e 
Quartz 
Pyrrhot i t e 
S p h a l e r i t e 
Pyrrho t i t e 
Ch a l c o p y r i t e 
Galena . 
Gold 
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PLATE 1. SPECIMEN NO, 1. 

50 X 

Gangue 

M e t a l l i c Minerals 

. Qxiartz ^stai n e d 
brown; 

C e l c i t e 
. P y r i t e 

C h a l c o p y r i t e 

remarks. 
P y r i t e cubic c r y s t a l s and f i n e broken m a t e r i a l cement 

ed i n t o p o s i t i o n by the l a t e r quartz. 
C a l c i t e gangue f i l l i n g f r a c t u r e between p y r i t e and 

quart z. 
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PLATS 2. SPECIMEN NO. 2. 

Gengiie Quart z. _.. 

M e t a l l i c M inerale... S p h a l e r i t e . 
Pyrrhot i te. _ 
ualena. C 
o o i d . r 

remarks. 

i>old a E E o c i a t e d w i t h s p h a l e r i t e and g e l e n a . 

Note a l s o a s s o c i a t i o n o f s p h a l e r i t e and p y r r h o t i t e . 
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PLATE 3. SPECIMEN NO. 3 . 

200 X 

Gangue Quartz (Grey and s t a i n 
ed brown,) 

M e t a l l i c M i n e r a l s . . . Galena 
S p h a l e r i t e 
tiold 

Remarks. 
Gold c l o s e l y a s s o c i a t e d w i t h galena and s p h a l e r i t e 
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PLATE 4. SPECIMEN NO. 4. 

?00 X 

Gangue quartz i,Grey; 
M e t a l l i c M i n e r a l s . . . 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 

Remarks. 
T y p i c a l a s s o c i a t i o n of p y r r h o t i t e , s p h a l e r i t e and chal

c o p y r i t e , i n specimen No. ?. 3- and 4. 
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PLATE 5. SPECIMEN NO. 5 . 

Gangue Quar 1z (Grey; 1 ~1 
M e t a l l i c M i n e r a l . . . P y r i t e I'- ' '• '•" 

Remarks. 
Fractured p y r i t e cemented i n t o p o s i t i o n by the l a t e r 

quart z. 



PLATE 6 SPECIMEN NO 

M e t a l l i c Minerals ... S p h a l e r i t e 
Pyrrhot i t e 

Remarks, 

P y r r h o t i t e v e i n i n g the s p h a l e r i t e . 
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PLATE 7. SPECIMEN NO. 7. 

50 X 

Gangue Quar t z 
M e t a l l i c M i n e r a l s . , , S p h a l e r i t e . 

Galena. 
Gold. 

Kenarkg. 
Gold a s s o c i a t e d with s p h a l e r i t e and galena. 
Gold found at the t i p of a s p h a l e r i t e - f i l l e d f r a c t u r e 

i n quarts. 
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PLATE 8 . SPECIMEN NO. 7. 

Gangue Quartz 
M e t a l l i c M i n e r a l s . . . p y r i t e 

S p h a l e r i t e 
ualena 
^roia 

Hemarks. 
Gold associated w i t h galena. 
S p h a l e r i t e f i l l i n g f r a c t u r e s i n p y r i t e . 
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fcrold veining* s p h a l e r i t e . 



PLATE 10. SPECIMEN NO 

Gangue Quart z I- "1 
M e t a l l i c M i n e r a l s . . . S p h a l e r i t e . t: 1 

Galena I . 
Gold I • I 

Henarks. 
uold i n t i r . a t e l y a s s o c i a t e d w i t h the galena and 

s p h a l e r i t e . 
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PLATE 11. SPECIMEN NO. 7. 

Remarks. 
Gold c l o s e l y associated w i t h s p h a l e r i t e and galena. 
Gold and galena probably contemporaneous. 

PLATE 12. SPECIMEN NO. 7. 

Remarks. 
Gold v e i n i n g s p h a l e r i t e and p y r r h o t i t e . 
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X. CONCLUSION. 

The g o l d i n t h i s ore occurs i n the n a t i v e s t a t e and i s 
c l o s e l y a s s ociated w i t h galena and s p h a l e r i t e , e s p e c i a l l y 
where these minerals border the quartz gangue. The amount 
of pold present seems to be d i r e c t l y p r o p o r t i o n a l to the 
amount of galena present. 

For a high recovery of gold the ore should be ground 
f a i r l y f i n e since a considerable amount of the gold occurs 
almost microscopic i n s i z e . While part of the gold occurs 
as very f i n e p a r t i c l e s , since i t i s associated w i t h the e o f t -
er sulphide minerals, galena and s p h a l e r i t e , i t should be 
freed r e l a t i v e l y e a s i l y . 

A p o r t i o n of the gold i s quite coarEe (170 michrons) 
and should be caught e a s i l y on a blanket. The ore appears 
to be f a i r l y s u i t a b l e f o r amalgamation but c y a n i d a t i o n should 
give a much higher recovery due to i t s a b i l i t y to seep t h r 
ough the grains of ore and d i s s o l v e the f i n e gold. Chalcopy
r i t e \a c y a n i e i d e j doeE not occur i n s u f f i c i e n t q u a n t i t i e s 
to prevent the s u c c e s s f u l use of c y a n i d a t i o n . I f the c h a l 
c o p y r i t e content should Increase i t could e a E i l y be f l o a t e d 
o f f , w i t h a n e g l i g i b l e l o s s of the g o l d , eince the gold does 
not appear to a s s o c i a t e w i t h t h i s m i n e r a l . 
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