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A MICROSCOPIC STUDY OP ORBS 
PROM SHI IICOLA M i l l 

PORSWO&D 
This report i s so attempt to present s description of the 
mineralogy and pangenesis of the ore minerals at the 
Hioola Mines. The work, mas carried oat daring the Spring 
Term of 1941. I t consisted of oattlng, mounting, and 
polishiog selected speoimess from various parts of the 
workings, then examining them under the miorosoope. Both 
etoh tests and micro-ohemioal methods aided the determin
ations. The writer wishes to express his appreolation 
to Dr. H. V. Warren as well as Messrs. A. R. Allen and 
C. S. Bey for their kind assistance and valuable instruction. 

LOCATIOB 
Bloola Mines & Metals Ltd., as i t i s now known, control a 
group of 26 claims, some of which embrace the King William 
and Enterprise veins. The m i l l and mine workings are 
located on Mineral H i l l at Stump Lake, about 30 miles east 
of Merritt, i n the Yale Mining Division. The properties 
may be reached by a short branch road off the Merritt-
Kaalsops Highway. 



HISTORY 
Claims mars f i r s t staked on Mineral H i l l around 1883. 
A few years l a t e r , both the Hioola Mining ft Mi l l i n g Co., 
and the Star Mining Co. did subsurface work, the l a t t e r 
concern erecting a small concentrator. The ground lay 
i d l e u n t i l 1916, when another group took control, and 
bu i l t a small m i l l . However, they shipped a very few tons 
and again the property was abandoned u n t i l 1986. This time 
the Planet Mines ft Reduction Co., of Hsjeola, Ltd., were 
more successful, but even so, after developing a crosscut 
and extending the shaft besides building an 80-ton m i l l , 
operations oeased i n 1931 when the ore became too low i n 
grade* She present operators, Hioola Mines ft Metals, Ltd., 
have been more fortunate, and since they took over, with 
the exception of a few months, operations have been 
continuous sinoe 1933. 

GEOLOGY ( REGIONAL ) 
In this d i s t r i c t , the Hioola Formation i s the country rook. 
It i s made up of altered voloahics of andesitlc composition 
as well as localised variations of coarse-grained diabase. 
The whole has been sltered i n varying degrees to greenstone 
due to ohlorltlsation. Hear the main veins, the bedding i s 
almost standing on end, and strikes about south-west. 
Anfteslte dykes of variable width cut the veins. 
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GEOLOGY ( ECOHOMIC ) 
Quarts Tains .which, are irregularly mineralized with sulphides 
are found in fracture sones In the disease, fhe reins strike 
anywhere from H 46° W to I 26° S , and the dip varfes from 
ve r t i c a l to 46°. Besides, they pinch and swell from a few 
inchas up to over four feet. 
Hydrothermal alteration has serieitised and pyrltised the wa 
wall-rook f o r nearly ten feet on either side of the veins. 

MIBBBALOQY 
POLISHED SECTIOBS ' 
fhe following i s s l i s t of sections made up from Hioola oris 
Ho* 1 Enterprise vein 380 level 
Ho. 8 Enterprise vein 540 level 

by track below #9 stope. 
Ho. 3 Horth Enterprise vein 676 level 
Ho. 4 Enterprise vein 440 level 
Ho. 6 Enterprise vein 440 level 
Ho. 6 King William vein 675 level 
Ho. 7 King William vein 4H crosscut. 

#81 stope 
Hanging wall / 

#9 stope 
#9 stope 
#14 2d stope 

Seme salient features of these sections as seen under the 
microscope, are sketched on pp*?*^ On p» 4 # the sections 
are described both maoroscopioally and microscopically* 
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l o . 1 SECTIPS 
Shattered pyrite i n fractured milky quarts together make up 
almost 80% of the specimen• About 16% consists of sphalerite 
with unmixed ohaloopyrite and fragments of included pyrite. 
Both sine blende and galena rim and •sin the iron sulphide 
mineral, the l a t t e r doing so i n an exceedingly Irregular 
and angular fashion. Late quarts cuts sphalerite in tiny 
•elnlets. 

Bo. 8 SBCTIOH 
70% of the specimen consists of white quarts ( early phases, ) 
which has been fractured and reined. Pyrite i s present i n 
fractured masses and rounded grains, while sphalerite i s 
the only other sulphide present in f a i r l y large amounts. , \ / 
an extremely bunohy velnlet of galena is found in quarts, 
while the later phases of this gangue knife a mass of 
sphalerite In irregular gashesa 

HO. S SSCTIOH 
Sphalerite i s the major sulphide present here, and has partly 
engulfed along i t s borders, some grains of pyrite. Also 
Intimately associated are Irregular masses of galena, which 
in torn have particles of sphalerite enclosed* There i s a 
wavy crude banding of pyrite grains t some of them being 
rimmed with ohaloopyrite» 



Ho* 4 Section 
Pyrite, which makes up over 60$ of this section, oooars 
mostly as clusters of individual rounded grains. They are 
either in quarts, surrounded and reined by ohaloopyrlte, or 
rimmed and penetrated by galena. Larger than usual amounts 
of ohaloopyrlte are present. This mineral i s i n deeply 
embayed clots in galena, as well as reins and shells tan 

closely associated with pyrite. 

Ho. 5 SBCTIOH 
Pyrite i s Irregularly and extensively fractured then reined 
with sphalerite, ohaloopyrlte, and f i n a l l y galena. Milky 
quarts has also been fractured, and healed by short uneren 
relnlets of galena. The same mineral also reins 
ohaloopyrlte. 

Ho. 6 SBCTIOH 
Extensive reining by galena has healed many fractures in 
the pyrite, incorporating smell amounts of that mineral. 
This i s the only seotion in which pyrrhotite has been 
observed. It oeours in Irregular masses, intimately 
associated with both galena and chalcopyrite, as shown in 
accompanying sketch* 

Ho. 7 SBCTIOH 
Milky quarts constitutes over 70$ of thi s speoiment Pyrite 
makes up about £0£, and occurs as f a i r l y solid grains with 

h 

almost crystal outlines. Sphalerite i s rather deeply embayed 
contacts with pyrite. Galena veinlets have healed quarts 
fraotures. 



MINERALS  

PYRITS 

This i s the most abundant mineral i n the suite, comprising 

at least 50$ of the ore. It occurs as large i r r e g u l a r 

crushed masses, and rounded massive grains with a tendency 

i n some cases towards a c r y s t a l outline. The fractures 

have heen healed by galena,sphalerite,and chalcopyrite, as 

well as late phases of quartz. In a l l l i k e l i h o o d then, 

pyrite was the f i r s t sulphide to be deposited. 

SPHALERITE 

This mineral occurs as ir r e g u l a r masses EE£ i n quartz, as 

smaller inclusions i n galena, and as i n t e r s t i t i a l material 

in p y r i t e . Almost invariably i t holds a very close 

relationship to chalcopyrite, i n d i c a t i n g that i t was brought 

i n either contemporaneously or s l i g h t l y e a r l i e r than this 

sulphide* The boundaries between the two are usually 

smooth. Besides, the sphalerite i s shot through mytftads 

myriads of small rounded blebs of chalcopyrite. 

CHALCOPYRITE 

This sulphide i s not so common i n the ITicola. ore. It occurs 

in galena as i r r e g u l a r deeply embayed masses, and also as 

minute bElebs in sphal e r i t e . This small p a r t i c l e s vary 

greatly both in shape in s i z e . There i s a tendency for them 

to be concentrated near pyrite boundaries, but a d e f i n i t e 

r e l a t i o n was not seen. In other cases, the p a r t i c l e s , which 

are due to exsolution from the sphalerite, seemed to follow 

d e f i n i t e l i n e s , quite s i m i l a r to sphalerite cleavage faces. 
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GALBHA 
It occurs in l o c a l concentrations and i n irregular veinlets. 
As mentioned above, ohaloopyrlte i s incorporated In i t . 
It veins sphalerite, and quartz more frequently, and i s 
possibly one of the Istest, i f not the latest sulphide to 
be deposited. 
PYRBBOTITB 
As mentioned before, t h i s mineral mas found i n only one 
section, ( Ho. 6 ). Its colour had a pinkish tinge, and i t 
stood out from the other sulphides. The amount present i s 
very small, and the shape i s very irregular. From i t s 
association, i t may possibly be later than the chalcopyrite, 
and earlier than the galena. 

As may be expected, this gangue constitutes an important 
amount of the ore. A l though siliceous deposition was 
predominant both at tfe.e very early and very late stages of 
mineralization, i t i s doubtful whether two distinct 
generations of quartz exist. The mineral i s generally 
milky, badly fractured and veined. The later phases tend 
to be clearer and darker under the microscope, and even 
approach i n a few oases, the crystalline form. 
GOLD 
On several occasions, espeoislly in specimens from the King 
William vein, small blebby masses of chalcopyrite wwre 
mistaken for gold. However, on application of potassium 
cyanide, the characteristic black tarnish did not evince 
i t s e l f . Ho gold was seen, either in the hand specimens 
or the polished sections. 



8 

PABAQBHS3IS 
from the shore evidence. I t may be stated with s f a i r degree 
of assurance, that pyrite mas the f i r s t sulphide to be 
deposited i n the reins at Hioola. However the relation of 
this mineral with ohaloopyrlte may raise soma doubts. Was 
ohaloopyrlte introduoed into the frsctures i n pyrite by the 
same pressure that caused them, or did these two sulphides 
eome i n contemporaneously, the pyrite being pseudomorphous 
after carbonates which i t had replaced? 
fhe question of ohaloopyrlte and sphalerite i s prehaps a 
d i f f i c u l t one, but i t i s believed from this study, that i f max 
anything, the ohaloopyrlte i s a l i t t l e l a t e r the sine blende, 
Pyrrhotite, on account of i t s occurrence, should be next i n 
Una. With smooth borders next ot chalcopyrite, and 
contacting galena in a very Irregular l i n e , i t may be the 
fourth sulphide to be brought i n . 
after some fracturing took place, i t i s very l i k e l y that 
galena was deposited* both in fractures and masses* 
as previously stated, there were two periods when 
i n f i l t r a t i o n of s i l i c a was predominant, at the beginning of 
mineralisation, and i n the late phases. The bulk of the 
quarts came from these two, but there i s a pos s i b i l i t y 
that the gangue, i n small quantities, was introduced 
throughout the ore-forming period. 
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TABLS Of PAB4QgS£3I3 
In Tie* of too evidence oitod above, a tentative schedule 
8howing the reletions in time, of the different minerals 
found in the suite of ores from the Hioola Mine, has been 
drawn up. The black lines indicate the period at which 
i t i s thought the mineral was being deposited. 

/ 
/ 

Q0A4T2 _ _ _ _ _ 
PX_ITB 
iPHAlHBIfB 
CHALCOPTBITB 
PYBBH0TIT1 
GALSKA 
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