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INTRODUCTION 

ACKNOWLEDGMENT; 
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J.G. Pyles and the many others f o r t h e i r generous a s s i s t a n c e 
and advice. 
PURPOSE; 

The purpose of t h i s study i s to determine the minerology 
and paragenesis of t y p i c a l Rossland ore. 
SOURCE OF SPECIMENS: 

The specimens s t u d i e d were s u l f i d e ores of the Center 
S t a r , Le R o i , and War Eagle, which are l o c a t e d i n the T r a i l 
Creek Mining D i s t r i c t , on the south slopes of Red Mountain, 
approximately one-quarter mile northwest of Rossland. These 
Claims were f i r s t staked i n 1890. 

ORE OCCURRENCE AND ORIGIN 
« The Rossland ore c o n s i s t s mainly of p y r r h o t i t e and 

c h a l c o p y r i t e a s s ociated w i t h a gangue of a l t e r e d country rock, 
c o n t a i n i n g some quartz and l o c a l l y a l i t t l e c a l c i t e . The 
s u l f i d e s form from 50 to 70 per cent of the mass. The values 
are l a r g e l y i n gold (0.4 to 1.2 ounces), w i t h some copper 
(0*7 to 3.6 percent) and a l i t t l e s i l v e r (0.3 to 2.3 ounces). 
There are a l l t r a n s i t i o n s from t y p i c a l ore to s o l i d s u l f i d e s 
or to rock matter, or to gangue w i t h l i t t l e apparent raineral-
i z a t i o n but c a r r y i n g values. , ? 

I t has been concluded by Drysdale that the ore deposits 
of the producing b e l t at l e a s t , are replacement veins along 
f i s s u r e s and sheeted or shear zones. In other words, the 
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a l k a l i n e aqueous m i n e r a l i z i n g s o l u t i o n s and gases were force d 
i n t o these zones of shearing under con d i t i o n s of hi g h temper
ature and pressure, transforming the f r a c t u r e d and b r e c c i a t e d 
country rock i n t o ore through p r a c t i c a l l y simultaneous s o l u t i o n 
and p r e c i p i t a t i o n . Drysdale concluded that the f i s s u r e s and 
shear zones have been c o n t r o l l e d i n t h e i r development by the 
form a t i o n a l contacts and that the ore shoots are c h i e f l y 
contact shoots. 

*Ref: Geology and Ore Deposits of Rossland, B.C. 
C.G.S. Memoir 77, C.W. Drysdale. 

MINERALOGY 
Megascopic Examination: 

I n hand specimens only two s u l f i d e s are obvious, namely 
p y r r h o t i t e and c h a l c o p y r i t e . These two s u l f i d e s appear to be 
an in t i m a t e intergrowth from one melt f o r i n some specimens the 
p y r r h o t i t e i s seen to v e i n the c h a l c o p y r i t e while i n others the 
reverse i s t r u e . Often the two minerals seem to bear a e u t e c t i c 
r e l a t i o n s h i p to one another. 

A f t e r close s c r u t i n y a few grains of p y r i t e were seen. 
The c h a l c o p y r i t e and p y r r h o t i t e appear to have a f i n e 

grained to massive t e x t u r e . 
A l t e r e d country rock c o n s i s t e d of b r e c c i a t e d quartz 

g r a i n s , somewhat sta i n e d by i r o n oxides, and s c a t t e r e d f l a k e s 
and i r r e g u l a r masses of dark-green c h l o r i t i c minerals. 

Large grains of c a l c i t e , apparently of primary o r i g i n , 
and up to t i n c h i n diameter occur w i t h the c h a l c o p y r i t e and 
p y r r h o t i t e i n some specimens. 
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Microscopic Examination: 
P y r i t e : P y r i t e occurs as euhedral grains which are few 

i n number but are the l a r g e s t s i n g l e grains of a l l minerals 
present. 

P y r i t e occurs a l s o as a few smaller i r r e g u l a r grains 
which have short narrow v e i n l e t s extending i n t o the shattered 
quartz. 

A l l the p y r i t e grains are shattered and a few are veined 
by c h a l c o p y r i t e . 

P y r r h o t i t e : P y r r h o t i t e of two ages are present. The 
ol d e s t p y r r h o t i t e occurs as a few rounded grains but f o r the 
most part i s very f i n e grained or almost massive. I t i s badly 
f r a c t u r e a , but l e s s so than the p y r i t e , and intruded by small 
veins of c h a l c o p y r i t e . 

The youngest p y r r h o t i t e occurs as narrow veins and 
connected rounded patches i n a s l i g h t l y f r a c t u r e d c h a l c o p y r i t e . 

C h a l c o p y r i t e : C h a l c o p y r i t e occurs i n a f i n e grained to 
massive form and veins the quartz, p y r i t e , and p y r r h o t i t e . 

A r s e n o p y r i t e : Arsenopyrite occurs as very small 
i r r e g u l a r grains and as few diamond-shaped c r y s t a l s which can 
be seen c l e a r l y only under high power. The arsenopyrite 
occurs w i t h p y r r h o t i t e and c h a l c o p y r i t e and seems of the same 
age as the c h a l c o p y r i t e and the second generation of pyrrho
t i t e . 

C a l c i t e : C a l c i t e occurs as lar g e c r y s t a l s (-|lf x £ M) 
showing good cleavage and r e g u l a r boundaries, i n apparent 
e u t e c t i c a s s o c i a t i o n 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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(In the specimen examined, the c h a l c o p y r i t e appeared to be 
concentrated around the c a l c 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 l i n e a t i o n s which out
l i n e the g r a i n boundaries of c h a l c o p y r i t e . Under higher 
power these s p h a l e r i t e grains appear to have no d e f i n i t e shape 
although a few appear to be t r i a n g u l a r as i f i n g r e s s i n g the 
c r y s t a l p a t t e r n of the c h a l c o p y r i t e . The w r i t e r was not 
c e r t a i n whether the c h a l c o p y r i t e was replaced by the sphaler
i t e or whether these two minerals were derived from the same 
melt. Nevertheless the s p h a l e r i t e was thought to have c r y s t a l l 
i z e d a f t e r the c h a l c o p y r i t e . 

S p h a l e r i t e a l s o occurs as l a r g e r rounded grains i n both 
c h a l c o p y r i t e and p y r r h o t i t e , being more abundant i n the former. 
One or two l a r g e r grains of s p h a l e r i t e were seen to contain 
i n c l u s i o n s of p y r r h o t i t e of presumably the f i r s t generation. 

Magnetite; A small amount of magnetite may be present 
i n most or a l l of the s e c t i o n s as small rounded grains but the 
f a c t that there are present quartz grains of a v a r i e t y of 
colours and o p t i c a l o r i e n t a t i o n s , might e a s i l y d i s c r e d i t the 
r e c o g n i t i o n of the magnetite by only i t s p h y s i c a l appearance. 
The magnetite shows no d e f i n i t e age r e l a t i o n to the other 
minerals present. 

Note: No f r e e gold or s i l v e r was seen i n any of 
the s e c t i o n s . 
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P a r a g e n e s i s C h a r t 

Pyrite 

Magnetite 

Arsenopyrite 

C a l c i t e 

Chalcopv/rite 

Sphalerite 

~7~irrte —*— 
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INTRODUCTION 

Included w i t h the specimens from Rossland was one piece 
of ore from nBruce Mines 1 1, aonated by C.F.Connor. This 
specimen became the most i n t e r e s t i n g of the c o l l e c t i o n , but 
u n f o r t u n a t e l y , because of the u n c e r t a i n t y of whether or not 
t h i s specimen r i g h t f u l l y belonged to the Rossland c o l l e c t i o n , 
i t i s included i n t h i s report as an appendix and as a probable 
11 Sudbury t t ore. 

MINERALOGY 
Magascopic Examination; 

A hana specimen of t h i s ore appeared to be composed of 
fo u r minerals, namely p y r r h o t i t e , c h a l c o p y r i t e , magnetite, 
and c h l o r i t e . P y r r h o t i t e seemed to comprise about 40 per cent, 
c h a l c o p y r i t e about 35 per cent, and magnetite about 25 per cent 
of the specimen. C h l o r i t e was present as a few dark green 
g r a i n s , u s u a l l y near concentrations of magnetite. C h a l c o p y r i t e 
ana p y r r h o t i t e appear to be c r y s t a l l i n e but the c r y s t a l s sub-
h e d r a l j whereas magnetite occurs as tetrahedrons, dodecahed
rons, and combinations of these and other forms. Magnetite 
occurs disseminated i n the other s u l f i d e s and a l s o as concen
t r a t i o n s i n e l l i p s o i d a l and sph e r o i d a l masses. 
Microscopic Examination: 

Microscopic examination revealed, i n a d d i t i o n to 
c h a l c o p y r i t e and magnetite, p y r r h o t i t e of two generations, 
p e n t l a n d i t e , and s p h a l e r i t e . 

P y r r h o t i t e ; P y r r h o t i t e of two ages and probably two 
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d i f f e r e n t compositions were observed. The o l d e r p y r r h o t i t e 
occurs as slender spindle-shaped grains surrounded by l a r g e r , 
u s u a l l y hexagonal grains of the younger p y r r h o t i t e . The 
younger p y r r h o t i t e i s much more p l e n t i f u l than the o l d e r , the 
r a t i o probably being 6 to 1. In a hand-polished s e c t i o n , 
without crossed n i c o l s , the two minerals cannot be d i s t i n 
guished but i n a l e s s h i g h l y - p o l i s h e d s e c t i o n or with crossed-
n i c o l s the two can e a s i l y be seen. P y r r h o t i t e forms over 40 
percent of the minerals present. 

P e n t l a n d i t e ; P e n t l a n d i t e occurs i n p y r r h o t i t e and 
c n a l c o p y r i t e as i r r e g u l a r but smooth-edged grains which o f t e n 
show a d i s t i n c t cubic cleavage. The p e n t l a n d i t e , some 
c h a l c o p y r i t e and p y r r h o t i t e appear to have formed simultan
eously as a e u t e c t i c mixture, but some c h a l c o p y r i t e i s 
d e f i n i t e l y younger than the p e n t l a n d i t e and can be seen r e 
p l a c i n g p e n t l a n d i t e . The p e n t l a n d i t e seems to be younger than 
the o l d e r p y r r h o t i t e ( p e n t l a n d i t e was observed to have 
ingressed a s p i n d l e of p y r r h o t i t e ) and contemporaneous w i t h 
the younger p y r r h o t i t e . The p e n t l a n d i t e and p y r r h o t i t e are 
intergrown, u s u a l l y only on one side of a p e n t l a n d i t e g r a i n , 
where slender pointed f i n g e r s of p e n t l a n d i t e invade the 
p y r r h o t i t e or v i c e versa. P e n t l a n d i t e forms about 10 per 
cent of the minerals present. 

C h a l c o p y r i t e : C h a l c o p y r i t e forms about 30 per cent of 
the minerals present and, as has already been mentioned, 
appears to be both contemporaneous w i t h and younger than the 
p y r r h o t i t e and p e n t l a n d i t e . 
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S p h a l e r i t e : Two small cubic-rounded grains of 
s p h a l e r i t e were observed i n c h a l c o p y r i t e and were thought 
to be p o s s i b l y of the same age. S p h a l e r i t e may be l a t e r but 
no age r e l a t i o n was seen to prove that i t was so* 

Magnetite: Magnetite occurs as euhedral c r y s t a l s and 
forms about 20 per cent of the minerals present. Several 
c r y s t a l s of magnetite contained i n c l u s i o n s of c h a l c o p y r i t e 
and p y r r h o t i t e ana may have c r y s t a l l i z e a l a t e r than both of 
these minerals. On the otner hand, these i n c l u s i o n s may have 
been trapped as dr o p l e t s and l a t e r c r y s t a l l i z e d i n s i d e the 
magnetite g r a i n s . 

ASSAY 
A specimen of t h i s ore was assayed by the m e t a l l u r g i c a l 

department of the U n i v e r s i t y and was found to contain 2.42 
per cent n i c k e l . 
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Paragenesis Chart 

Pyrrhotite 

Pentlandite 

Chalcopyrite 

Maĉ ne-fcite 

Sphalerite 

Pyrrhotite 

Pentlandite 

Chalcopyrite 

Maĉ ne-fcite 

Sphalerite 

Pyrrhotite 

Pentlandite 

Chalcopyrite 

Maĉ ne-fcite 

Sphalerite 
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PLATE 1 

M a g n i f i c a t i o n - 150 X 

G C h a l c o p y r i t e 
M Magnetite 
P P e n t l a n d i t e 
P y r r - P y r r h o t i t e 

MICROPHOTOGRAPH SHOWING CHALCOPYRITE REPLACING PENTLANDITE 
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PLATE 2 

M a g n i f i c a t i o n - 50 X 

C C h a l c o p y r i t e 
Ivi Magnetite 
p P e n t l a n d i t e 
P y r r P y r r h o t i t e 

MICROPHOTOGRAPH SHOWING A PYRRHOTITE LATH OF THE FIRST 
GENERATION IN A PYRRHOTITE OP THi SECOND GENERATION. 
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PLATE 3 

C C h a l c o p y r i t e 
M Magnetite 
P P e n t l a n d i t e 
Pyrr P y r r h o t i t e . 

MICROPHOTOGRAPH SHOWING A PYRRHOTITE INCLUSION IN A 
MAGNETITE CRYSTAL 
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LIST OF SECTIONS  
Rossland Ores, 

( i n Deraar) 

S£ecJLNo. Minerals Present L o c a l i t y 
3 A r s e n o p y r i t e , C h a l c o p y r i t e , P y r i t e , 

and P y r r h o t i t e i n b r e c c i a t e d Quartz. War Eagle 
5 C h 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 , 

rock S i l i c a t e s , and Quartz War Eagle 
10 C h 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 , 

and C a l c i t e Le Roi 
10 C h 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 , 

and rock S i l i c a t e s . Le Roi 
14 C h 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 , 

and rock S i l i c a t e s Centre S t a r 
15 A r s e n o 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 , 

S p h a l e r i t e , Quartz, and rock S i l i c a t e s * Centre S t a r 
Mote; Small amounts of magnetite 

may be present i n the above 
s e c t i o n s . 

SUDBURY ORE (?) 
( i n red b a k e l i t e ) 

C h a l c o p y r i t e , Magnetite, P e n t l a n d i t e , 
P y r r h o t i t e , S p h a l e r i t e . Bruce Mines 
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