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The Mineralogy of Some Specimens of Hardscrabble Sulphides 

Introduction; 

During the spring term the writer has examined, with 

a r e f l e c t i n g microscope, polished sections of quartz-sulphide 

specimens from the property of Columbia Tungstens Limited on 

Hardscrabble Greek i n the Cariboo D i s t r i c t . The minerals were 

determined by observation* by the use of an arc lamp, and by 

etch t e s t s . The galenobismutite (?) was determined by etch 

tests and checked with the l a t e s t , unpublished determinations 

of Short* Warren* et a l . By previous determinative etch test 

data, the mineral would ha^e been named c o s a l i t e . A p o s i t i v e 

luicrocheiaical test for bismuth was made on th i s mineral. 

Acknowledgments s 

The .writer i s indebted.- to Dr» H» V* Warren for help 

and suggestions i n determinative tests ana t«e&**ique. The 

writer i s also indebted to Messrs. Charles Key and A l f r e d A l l e n 

f o r help i n preparing the specimens, checking the tes t s , and 

determining the paragenesis. 

Location of the Property; 

The property of the Columbia Tungstens Company, Limi

ted i s located on Hardscrabble Greek, j u s t above i t s junction 

with the Willow Biver, and i s about f i v e miles, by motor road* 

north-west from Wells. 
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Geology ana mineralization, as Reported; 

References Stevenson, J. S., Tungsten Deposits of B r i t i s h 
:Columbia, B. . C- Dept. of Mines, B u l l . 10, 1941, 

pp. 58-67-

The rocks of the area are part of the pre-Cacibrian 

Cariboo S e r i e s . They l i e i n an area of much f a u l t i n g and i t 

i s doubtful as to what part of the series they belong. 

"The rocks, as exposed i n the underground workings 
are mainly grey* f i s s i l e quartz!tes and black to- grey 
p h y l l i t e s . They range i n s t r i k e from north 6b.degrees 
east to south 85 degrees east and i n dip from 20 degrees 
to 47 degrees north-ward, nearly v e r t i c a l dips were ob
served i n only one place. These rocks are cut by two 
fault-zones* the larger of which s t r i k e s north 20 degrees 
west and dips steeply south-westward, and the other 
s t r i k e s i n general* north 70 degrees west and dips 60 
degrees north-eastward. 

Mineralization has resulted i n three kinds of veins 
(1). a gold-bearing l e n t i c u l a r quartz vein* (2) two ap
parently non-gold-bearing f quarts veins and (3) s c h e e l i t e -
be&ring quartz v e i n l e t s or s t r i n g e r s . 

On ilumber 3 l e v e l * at a point 10 feet-west of the 
shaft, a quartz-Bulphide lens that contains appreciable 
gold values has been cut, t h i s has been referred to as the 
"Gold Veini* At the time of the writer's v i s i t the lens 
had been t i g h t l y lagged because of bad ground* however* as 
seen between the lagging, the lens ranged i n width from 
6 inches to 2 f e e t . Two samples taken across 10-inch and 
2-foot widths assayed; Sold* 0.26 ounces and Gold 1.2 
ounces per ton* respectively. Surface dump material, re
ported to be from t h i s vein* was examined and several 
specimens were seen to contain free gold. 

The two non-gold-bearing quartz-sulphide veins occur 
i n numbers 2 and 3 l e v e l s ; a email one on Humber 2 l e v e l , 
and a large one on Number 3 l e v e l at a point 20 feet 
northerly from the shaft. The foot-wall of each vein i s 
bounded by fault-gouge. The clean-cut nature of both 
walls and tne fault-gouge on one wall of each vein Bug- . 
gests that these are q u a r t z - f i l l e d fissure-veins- The 
v e i n - f i l l i n g consists 'of quartz and the s u l p h i d e s — — 
p y r i t e * sphalerite and galena. Although sulphides are 
abundant, the .amount of gold i s n e g l i g i b l e . A picked 
sample of vein-matter from the vein i n Number 3 l e v e l 
assayed2 Gold* n i l ; lead* 21-2 per cent $ zino* 17*5 per 
cent. 



The scheelite-bearing v e i n l e t s comprise two types, 
(1) t i l l e d "tension" j o i n t s that transect the bedding of 
the rocks, and (2) veins or stringers that follow the 
bedding and sc h i s t o s i t y of the enclosing rocks. 

The v e i n l e t s that occupy tension j o i n t s s t r i k e north 
32 degrees east and dip steeply south-eastward; they de
f i n i t e l y cut the bedding which, i n the immediate v i c i n i t y 
of the j o i n t s strikes from north 65 degrees east to due 
east and dips 25 degrees north-westward. These ve i n l e t s 
range i n length from a few inches to several feet, i n 
width from 1/4-inch to 3 inches s and i n spacing inte r v a l s 
from a few inches to several f e e t . 

The bedding-plane veinlets and lenses tend to be 
more l e n t i c u l a r and discontinuous than those f i l l i n g ten
sion j o i n t s ; a d e f i n i t e l y l e n t i c u l a r cross-section i s 
common. Although most these follow the bedding, some 
of the lenses tend to cross i t at small angles i n the 
form of i r r e g u l a r v e i n l e t s . The l e n t i c u l a r veinlets; 
range from 1 inch to several inches i n width and from a 
few inches to approximately 1 foot i n length. 

The mineralogy of both types of veins i s si m i l a r * 
The minerals, l i s t e d i n order of abundance are. quartz, 
asiKerite, c a l c i t e , s cheelite and traces of sphalerite and 
galena. A l l of them are not always present i n the same 
vein." 

The Specimens; 

The specimens which the writer examined were picked 

from the mine dump by Dr. H. V". Warren during a b r i e f v i s i t i n 

the summer of 1940. A l l were examined f or scheelite with the 

u l t r a - v i o l e t lamp and none was observed. I t i s thus safe to 

say that they come from the f i r s t and second types of veins 

referred to by Stevenson. Only one specimen contained gold, 

and very l i k e l y came from the "Gold Voin" on Xiumber 3 l e v e l . 

The others apparently came from the non-gold-bearing quartz-

sulphide veins, but, of course, cannot be located. 
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Descriptions of Specimens; 

Section H2 (Hand Specimen111 

-see•plate one, figures 1 & 2. 

Py r i t e • Fractured masses exhibit some strai g h t edges, con

tacting quartz, or c a l c i t e which has replaced quartz. Other 

boundaries are ragged and the p y r i t e appears to be replaced by 

quartz, galena, and c a l c i t e . This c a l c i t e probably replaced 

previous quartz and galena, fracture f i l l i n g s i n the p y r i t e 

are quartz. 

Quartz.. The quartz has mutual boundaries with p y r i t e and oc

curs also as fracture f i l l i n g i n p y r i t e . I t appears to replace 

p y r i t e along some of the fractures. 

Galena. .The galena replaces p y r i t e uainxy, and ^u&rtz to some 

extent. It carries small grains of chaicopyrite (mostly .05mm.) 

which appear to be contemporaneous -

C a l c i t e . The c a l c i t e seems to replace the quartz* and also the 

the galena, leaving the chaicopyrite behind. 

Chaicopyrite. Besides the small specks i n the galena and c a l 

c i t e , one small speck was observed i n the p y r i t e . 

Proposed paragenesis; 

p y r i t e 

quartz 

Galena 

C a l c i t e 

Chaicopyrite 



Section & H5 (liana Specimen XII; 

Quartz. The quartz has regular fractures, wall spaced, but i s 

otherwise semi-transparent and massive. It i s replaced along 

widened fractures. The replacing minerals are s e r i c i t e and 

galena. 

S e r i c i t e . S e r i c i t e appears to be the e a r l i e s t replacing min

e r a l , being i t s e l f replaced by galena. The s e r i c i t e flakes 

out i n small cleavage p l a t e s . 

Galena, The galena replaces quartz along fractures, and i s 

cl o s e l y intergrovm with s e r i c i t e along the continuations of 

the same fractures, where - s e n s i t i z a t i o n has occurred. 

Proposed parageneais; 

Quartz 

S e r i c i t e 

Galena 

Section HV (Hand Specimen X) 
-see plate two, figure 1. 

Sphalerite. The sphalerite occurs as fractured i r r e g u l a r 

masses with chaicopyrite disseminated throughout. In places 

the sphalerite appears to be replacing quartz and p y r i t e , and 

i n other places veined by quartz. Galena and chaicopyrite re

place the sp h a l e r i t e . 

P y r i t e . The p y r i t e occurs as fractured masses, exhibiting 

some st r a i g h t edges, but usually with rounded or i r r e g u l a r 
boundaries. I t i s replaced by sphalerite, and to a s l i g h t ex
tent, by galena and i t i s fracture- f i l l e d by quartz. 



Galena* The galena occurs mainly between or around sphalerite 

masses. Also i t occurs, to some extent, folIo?*ing cracks i n 

the quartz, or along -contacts with p y r i t e . There appears to be 

some replacement of p y r i t e , but the main replacement i s of the 

sphale r i t e , which has previously replaced p y r i t e and quartz. 

There i s a mutual contact with one grain of chaicopyrite. 

Chaicopyrite. Besides being disseminated i n the sphalerite, 

t h i s mineral occurs having a mutual contact &ith galena ( in 

quartz.), and having a mutual contact with sph a l e r i t e , and as a 

few specks replacing quarts* 

quartz. Quartz appears to be present as two generations. 

F i r s t generation, s t r a i g h t mutual contacts with p y r i t e , and r e 

placed by sphalerite, galena, and chaicopyrite. Second genera

t i o n , fracture f i l l i n g p y r i t e (may be end of f i r s t generation) 

and replacing s p h a l e r i t e along fractures. 

proposed parageneaiss 

P y r i t e 

quarts . . 

Sphalerite 

Chaicopyrite 

Galena 

Section H5 (Hand S^eciaien ¥) 

This section i s sim i l a r to H? (above). 



Section B6 (Hand Specimen VI) 
-see piate two, figure %. and 

plate three, figures 1 & 2. 

P y r i t e * P y r i t e occurs as what appears to be remnants of o r i 

g i n a l c r y s t a l s i n p a r a l l e l arrangement, as i s l a n d s , and as 

scattered specks i n the sphalerite * I t i s by f a r the most 

fractured of a l l the minerals, and, from the above description, 

i s assumed to- be replaced by s p h a l e r i t e . I t i s also either 

f r a c t u r e - f i l i e d or replaced by quartz. 

Quartz. Quartz occurs i n the p y r i t e and i s replaced by sphal

e r i t e . Galenobismutite (?) appears to replace quartz i n 

fractures, but on closer examination, seems always to replace 

e a r l i e r s p h a l e r i t e . Where- gold replaces the quartz, i t i s not 

associated with other minerals, but i n clean i r r e g u l a r cracks. 

Minor replacement by chaloopyrite was noted. 

Sphalerite, The sphalerite replaces both p y r i t e and quartz, 

and i s i t s e l f replaced by gold and galenobismutiie (?). Chai

copyrite i s mainly contemporaneous, but may, i n part, be l a t e r . 

Chaicopyrite. As usual, the chaicopyrite occurs as a f i n e d i s 

semination i n the sphalerite* There are also rather numerous 

larger grains i n the s p h a l e r i t e . These may be contemporaneous 

or Just l a t e r . Chaicopyrite, without sph a l e r i t e , replaces 

quartz i n very small amounts, 

G-alenoblsmutite ( ? ) . This mineral caused some trouble i n de

termination. I t i s p o s i t i v e to ireGI^, quickly p o s i t i v e to HC1 -

quickly p o s i t i v e to and deeply etched by OTO3 (effervescence 

noted along one grain—probably due to minute amount o f . c a l c i t e 

along boundary with quartz—none observed from surface, or from 



another grain tested), negative to other reagents, s l i g h t l y 

a nisotropic, galena-white i n color, and gave a p o s i t i v e bismuth 

test with CsGl* According to ©r. warren, i t reacts like 

galenobismutite, except that i t does not form free sulphur 

with KK03-

The mineral has i t s main occurrence i n sp h a l e r i t e , 

replacing either i r r e g u l a r l y , but In a general band, or more 

regularly a t a quarts contact* 

Gold* Gold replaces quartz i n tiny fractures w e l l .away from 

the sulphides, and also occurs along the contact between quartz 

and sphalerite* being i n both. Where i t i s In the sphal e r i t e , 

i t i s associated with the galenobismutite {?), as well as the 

chaicopyrite always present. One small grain was found which 

appeared to replace galenobismutite (?) along a quartz contact* 

Grain s i z e s . .35 x .08 aa* i n sphalerite.. 
.13 x .10 nm* i n galenobiemutite (?)* 
Those i n quartz are long, t h i n , and 

branching* 

Proposed Para^enesiss 

p y r i t e _ _ _ _ _ 

Quartz -̂T-,,., „ 
Sphale r i t e -

Chaicopyrite m 

Galenobismuti t e (?) 

0o Id 
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