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A LABORATORY EXAMINATION OF ORE SPECIMENS 

from the 

CENTRE STAR and YANKEE GIRL MINES 

INTRODUCTION: 

Specimens of ore from the above mines have 
been supplied the w r i t e r by D r . H«V. Warren. The purposes of t h i s 
examination w i l l be as f o l l o w s : 

(1) To discover the minerals present. 
(2) To determine the paragenesis with s p e c i a l a t tent ion 

to the associat ion and v e r t i c a l d i s t r i b u t i o n of gold* 

At the outset i t must be stated that t h i s 
report i s e s s e n t i a l l y the resul t of laboratory study. Many c r i t e r i a 
necessary for a complete i n v e s t i g a t i o n of ore genesis are to be found 
i n the l a r g e r r e l a t i o n s h i p s , p a r t i c u l a r l y those encountered i n the 
f i e l d . Such may often be more convincing and of more value than 
microscopic observations, but do not enter into the province of t h i s 
paper* 

1 

THE MINERAL DEPOSITS: 

Location -
The Centre Star and Yankee G i r l mines are 

s i tuated near the town of Ymir, Kootenay D i s t r i c t , B # C # The two 
mines are one and one half miles apart* 

General Geology -
The ore deposits of both mines occur i n the 

contact zone of a granodiorite phase of the Nelson b a t h o l i t h . This 
i n t r u s i v e , genet ica l ly re lated to the ore bodies, i s thought to be of 
Upper J u r a s s i c age and contacts the Pend 9 0 r i e l l e series of a r g i l l i t e s , 
q u a r t z i t e s , and s c h i s t s , assigned to the l a t e Pre Cambrian. The ore 
occurs i n f i s s u r e v e i n s , and i s for the most part found w i t h i n the 
Pend ' O r i e l l e rocks near tongues of the Nelson granodior i te . However, 
a t the Yankee G i r l mine the veins are known to enter the i n t r u s i v e 
a l s o . 

Ore Bodies -
The veins are mined f o r t h e i r gold content 

though s i l v e r , l e a d , and zinc values also are present. The minerals 
present are quartz , p y r i t e , a p h a l e r i t e , galena* Pyrrhot i te also i s 
present at the Centre Star mine. No copper mineral i s found at 
e i t h e r mine* 

1. - Information taken from C.G.S. memoir 191 - W.E. Cockf ie ld* 



The fo l lowing minerals were i d e n t i f i e d i n 
the primary ore specimens: 

P y r i t e Sphalerite Galena Quartz 

Also found i n the Wesko ore are minor quan
t i t i e s of pyrrhot i te and one small patch of c o v e l l i t e i s observed 
i n one specimen. No s igni f icance i s attached to the fact that these 
minerals are not also found i n the Yankee G i r l ore as the su i te of 
specimens from t h i s mine i s probably not representative. 

In weathered specimens of ore a l l degrees of 
oxidat ion are observed. Most oxidized specimens have a spongey, open 
texture . Many s o l u t i o n c a v i t i e s fonned i n the quartz are f i l l e d with 
indigenous l i m o n i t e , and secondary lead minerals a f ter galena. Upon 
chemical analysis the l a t t e r was found to contain both carbonate and 
chlor ide* No secondary zinc mineral i s found. 

P y r i t e (FeS 2 ) -
This mineral i s generally found i n i r r e g u l a r 

masses i n quartz and occurs to a lesser extent i n s p h a l e r i t e , galena 
and p y r r h o t i t e . As a general r u l e , pyr i te develops c r y s t a l form i n 
quartz and galena but does not i n pyrrhot i te and s p h a l e r i t e . In the 
l a t t e r minerals embayment of t h e i r borders i s common. Textural r e 
l a t i o n s suggest two generations of p y r i t e have occurred* The f i r s t 
and most important was with quartz . The second accompanied galena* 

Sphalerite (ZnS) - V a r i a t i o n i n the nature of the sphaler i te i s 
noted* I t grades from a chocolate brown var ie ty to a hard black 
type , probably containing isomorphous i r o n . The fact that sphaler i te 
often embays p y r i t e borders suggests an o r i g i n f o r the i r o n i n the 
l a t t e r type. Sphalerite i s observed i n v e i n l e t s i n quartz , i n shattered 
areas of p y r i t e , and i n intimate intergrowth with galena. Mutual 
contact re lat ions between sphaler i te and galena are commonly present 
and sphaler i te may occur i n rounded inc lus ions i n galena ve in le ts* 

( F i g s . 6, 7, 10 ) 
Galena (PbS) - This mineral appears as graphic intergrowth 

with sphaleri te and pyrrhot f te , and as v e i n l e t s i n quartz , s p h a l e r i t e , 
and p y r r h o t i t e . Some pyr i te and quartz probably accompanied deposit ion 
of galena* ( F i g * 8 ) 

Pyrrhotite(Fe^S^ a ) - P y r r h o t i t e i s observed only i n specimens 
from the Centre Star mine* I t occurs both as intergrowths with galena 
and rounded inclusions i n galena* (Specimen W-l ) 

Quartz (S^Q* ) - This mineral i s the chief gangue constituent* 
I t i s milky to b l u i s h i n co lor and i s a common mesostasis between p y r i t e 
g r a i n s . I t may occur as i r r e g u l a r fragments wi th rounded or scalloped 
borders i n galena, s p h a l e r i t e , or p y r r h o t i t e . Since quartz has a con-
choidal f r a c t u r e , such border patters do not imply contemporaneity of 
the quartz with i t s surrounding mineral* That a second generation of 
quartz d i d occur i s suggested by i t s associat ion wi th galena and p y r i t e 
i n v e i n l e t s i n sphaler i te* ( F i g * 8 ) 
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In order to determine the mode of occurrence 
of the gold the fo l lowing samples were picked out under the micro
scope and assayed. Polished sections were made i n some cases of the 
ore from which the samples were taken. 

From Yankee G i r l Ore: 

Pure pyr i te of the f i r s t generation, i n contact 
with quartz ( Specimen Y-3»Fig 1.) 
Pure sphaler i te (Specimen Y - l , F i g . 8 ) 
Pure galena (Specimen Y-4 ) . 
Pure p y r i t e , i n contact with galena and 
sphaler i te (Specimen Y-2 ) . 

From Centre Star Ore: 

Fine mixture s p h a l e r i t e , galena, p y r i t e , 
quartz , ( t y p i c a l primary ore) . 

Fine mixture s p h a l e r i t e , g a l e n a y p y r i t e , 
q u a r t z , p y r r h o t i t e . (Fig.10,specimen W-l ) 

Oxidized ore , mostly l imoni te and quartz . 

PARAGENESIS: 

The fo l lowing paragenesis i s suggested. I t 
must be kept i n mind, however, that the separation between the various 
stages of m i n e r a l i z a t i o n i s not as sharp as t h i s method of presentation 
implies , and there i s undoubtedly a c e r t a i n amount of overlap between 
successivemineral invasions. 

(1) Introduction of pyr i te and quartz . 

(2) Deformation of quartz and p y r i t e followed by deposition 
of s p h a l e r i t e , pyrrhot i te and some galena. 

(3) S l i g h t deformation and continued deposition of galena 
with minor amounts of p y r i t e and quartz . 

CONCLUSIONS: 

The primary ore i n both mines consists of z i n c , 
lead and i r o n sulphides with quartz* 

The deposits belong to the raesothermal zone 
of deposi t ion. 

In the primary ore gold i s associated with 
galena and less so with p y r i t e . Gold carr ied by galena tends to 
deposit on p y r i t e boundaries. 

0.08 oz. 
trace 
0.64 oz. 

1.80 oz./ 

0.09 oz.* 

0.16 oz^ 
i . 2 0 o z ^ 
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Conclusions c o n t f d : 

Secondary enrichment of gold may have 
occurred. C o c k f i e l d i d e n t i f i e d manganite i n the oxidized zone* The 
w r i t e r found chloride i n a chemical analysis of secondary lead min
erals i n the oxidized zone. I f Mn$2 and HCL were present together 
at some time during the oxidation p e r i o d , the e s s e n t i a l solvent f o r 
gold would have been formed.^ 

I f secondary enrichment of gold has occurred, 
t h i s zone w i l l probably be shallow where pyrrhot i te i s present, since 
t h i s mineral i s a most e f fect ive prec ip i tant of gold from s o l u t i o n . 

Gold values deer ease at depths below the 
influence of surface s o l u t i o n s . 

DESCRIPTION OF POLISHED SECTIONS: 

From Centre Star Ore 

SPECIMEN W-l - P y r i t e , galena, s p h a l e r i t e , 
pyrrhot i te and quartz are the minerals present. Pyrrhot i te and 
sphaler i te are i r r e g u l a r bodies and rounded inc lus ions showing a 
very complete mutual boundary r e l a t i o n s h i p with the galena i n which 
they appear. P y r i t e occurs as fragments and less often as cubes. 
In the former type the borders of some grains are excessively etched, 
and galena, sphaler i te and pyrrhot i te were observed i n cusps and 
fractures i n the pyr i te* Galena cleavage traces tend to p a r a l l e l 
pyrrhot i te and p y r i t e borders. Quartz occurs i n minor amounts, as 
i r r e g u l a r grains with curved or scalloped borders, i n the sulphides. 

SPECIMEN W-2 - P y r i t e , g a l e n a , sphaler i te and quartz 
are the minerals present. Fractured p y r i t e , with i n t e r s t i t i a l quartz 
sphaler i te and galena, composes most of the specimen. Sphalerite and 
galena occur as ve in le ts i n the quartz and as patches i n the p y r i t e . 
I t i s noticeable that p y r i t e usual ly shows greater embayment when i n 
contact with sphaler i te than when i n contact with galena. Replace
ment i s also suggested by the fact that cusps are formed by the l a t e r 
sulphides along quartz-pyr i te contacts, and ghost c r y s t a l s of p y r i t e 
are found i n both sphaler i te and galena. 

SPECIMEN W-3 - P y r i t e , galena, sphaler i te and quartz 
are the minerals present. Quartz, the most abundant m i n e r a l , contains 
cubes and fragments of p y r i t e . Both p y r i t e and quartz have been f r a c 
tured, and galena, with some s p h a l e r i t e , has formed a f i l l i n g . P y r i t e 
cubes with smooth borders were observed i n the galena, though is lands 
and bays of galena i n p y r i t e were noted also* Galena cleavage traces 
tend to p a r a l l e l the quartz boundaries of the ve in le ts i n which galena 
appears. 

1. - Cockf ie ld W.E. "Lode Gold Deposits of Ymir-Nelson Area" 
G.S.C. Memoir 191. 

2* - Emmons, W.H. "The Enrichment of Sulphide Ores" 
U.S.G.S. B u l l e t i n 529. 
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Descript ion of polished sections c o n t ' d : 

SPECIMEN W-4 - P y r i t e | quartz , c h l o r i t e are the 
minerals present* Quartz, containing p y r i t e grains, makes up most of 
the specimen* I f the specimen i s held at the proper angle to the l i g h t , 
d i f ferent laminae of quartz w i l l be seen p a r a l l e l to the borders of 
the c h l o r i t i z e d area. P y r i t e grains i n the quartz also show a s i m i l a r 
p a r a l l e l alignment* 

From Yankee G i r l Ore 

SPECIMEN Y - l - P y r i t e , s p h a l e r i t e , galena and quartz 
are the minerals present* Galena occurs as i r r e g u l a r is lands and 
v e i n l e t 8 i n sphalerite* The ve in le ts contain many rounded inclusions 
of sphaler i te which may make up as much as f i f t y percent of the ve in le t 
mater ia l* P y r i t e occurs i n s p h a l e r i t e , galena and quartz* P y r i t e shows 
the greatest effects of etching when i n sphalerite* Cubes surrounded 
by galena show l i t t l e embayment as a r u l e , though etched p a r t i c l e s of 
p y r i t e are present. 

SPECIMEN Y-2 - . P y r i t e , s p h a l e r i t e , galena and quartz 
are present* The i n t e r e s t i n g feature i n t h i s specimen i s the presence 
of an apparent v e i n l e t of pyr i te c u t t i n g s p h a l e r i t e . A p a r a l l e l , though 
less d i s t i n c t ve in le t of galena i n p y r i t e and sphaler i te p a r a l l e l s the 
p y r i t e " v e i n l e t . " Upon microscopic examination the p y r i t e " V e i n l e t " 
i s found to consist of strung out p y r i t e fragments i n the s p h a l e r i t e . 
These fragments show no evidence of c r y s t a l form, are much embayed, and 
sphaler i te i s continuous i n every d i r e c t i o n around them. 

SPECIMEN Y-3 - P y r i t e , quartz , sphaler i te and galena 
are the minerals present* Fractured p y r i t e , w i t h i n t e r s t i t i a l quartz and 
minor amounts ofgalena and s p h a l e r i t e , compose t h i s specimen. The p y r i t e 
fragnents , in places,appear to have been embayed and l a t e r f i l l e d by 
quartz . 

SPECIMEN Y-4 - Galena, p y r i t e , quartz , and sphaler i te 
are the minerals present. The specimen* i s p r a c t i c a l l y pure galena. 
This mineral f i l l s cracks i n quartz fragments and i t s cleavage traces 
show a general p a r a l l e l alignment with boundaries of quartz and p y r i t e . 
P y r i t e occurs both as cubes and broken fragments i n the quartz , and as 
fractured masses, showing l i t t l e effect of e tching , i n the galena* 


