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INTRODUCTION 

The following i s a report on the study of ore from 

the Nicola uold Mine. 

The chief objects of the study were to determine the 

mode of occurrence of the gold and to ascertain with which 

minerals i t i s associated. 

laboratory procedure consisted of cutting, mounting 

and p o l i s h i n g sections of ore from d i f f e r e n t parts of the 

mine. These sections were then examined under the micro

scope and the various minerals and t h e i r relationships 

were determined* The determination of the minerals was 

accomplished by means of etch tests and microchemistry* 

The work was carried out under the supervision of 

Dr. H.V. ffarren as a p a r t i a l r e t i r e m e n t f 0 r the degree of 

Master of Arts i n Geology* 

The writer wishes to express h i s appreciation of the 

cooperation and assistance given him by Dr. H*T. barren 

and Assistants of the Department of Geology. 



2 

XIST OF IUUSTBATIONS 
PAGE 

Plate I , 18 

Showing late quart* f i l l i n g a fraoture i n 
pyrite and sphalerite 

Plate II 19 

Showing pyrrhotite replaoing p y r i t e . 

Plate III . 20 

Showing the relationships between p y r i t e , 
sphalerite, galena and ohaloopyrite. 

Plate IV E l 

Showing relationships between galena and 
sphalerite. Note inclusions of one min
eral i n the other. 

r 
Plate V 22 

Showing gold included i n ohaloopyrite. 
Both ooour ina fraoture i n p y r i t e . 

Plate VI 23 
Showing gold i n galena, i l l u s t r a t i n g the 
intimate assooiation between the two 
minerals. 

Plate VII 24 
Showing gold with ohaloopyrite along a 
pyrite-arsenopyrite boundary. 

Plate VIII 25 

Showing gold and galena i n a pyrite fraoture. 

r 



MIOPIA MIME 

DESCRIPTION Of PROPERTY 

LOCATION 

The property of the Nicola Mines and Metals Ltd*, con

s i s t i n g o f twenty s i x claims t i s situated on the west side of 

Mineral h i l l 9 on the south shore of Stump Lake* 

The workings are about t h i r t y miles from the town of 

M e r r i t t , B.C. They can be reached by a road branching o f f to 

the north from the Merritt-Kamloops highway. 

HISTORY 

Claims were f i r s t staked on Mineral h i l l between 1882 

and 1885, and soon a f t e r , several shafts were put down by the 

Nicola Mining and M i l l i n g Company and the Star Mining Company 

but other than t h i s l i t t l e work was done* In 1916f the Dona

hue Mines Corporation b u i l t a m i l l and shipped out less than 

100 tons of ore before closing down. Again i n 1925, work was 

started by the Planet Mines and Reduction Company Ltd* This 

consisted mainly of a crosscut on the 320 l e v e l and construc

t i o n of an 80 ton m i l l . About 17,000 tons of ore were shipped 

before 1931, when operations were abandoned. In 1933 the 

Nicola Mines and Metals Ltd., started development work, and 

since then, except for a few months, operation has been con

tinuous* 
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GENERAL GEOLOGY 

In general, the rooks of the d i s t r i c t consist of altered 

voloanics, t u f f s and breccias of the JSicola formation, but 

l o c a l l y the types range from the usual aikdesite to a rather 

coarse-grained diabase. Ohloritteation i s extensive, and ex

cept f o r l o c a l shears, the rooks are massive with a green 

colour. 

The major structure i s probably a large a n t i c l i n e 

plunging to the north. In the producing area the beds are 

almost v e r t i c a l with a northeast s t r i k e . 

Andesite dykes occur i n plaaes cutting the veins. These 

are dark^coloured, and vary i n width from a few inches to 

eight f e e t . 

EOQNOMIQ GEOLOGY 

The veins of the deposit consist of f u a r t z - f i l l e d 

shear-fracture zones i n the diabase. These vary i n s t r i k e 

from north f o r t y - f i v e degrees west to north twenty-five 

degrees east, and dip usually between f o r t y - f i v e degrees 

east and v e r t i c a l . The most important of the veins are the 

Enterprise and King William, which may turn out to be one 

vein when more development i s done. Heavy d r i f t makes pros

pecting and co r r e l a t i o n very d i f f i c u l t . 

Pinching and swelling of the veins i s common and varies 

from f i v e inches to f i f t y inches. A zone of bleached and 

p y r i t i z e d wallrock accompanies the veins to a maximum width 

of f i f t e e n feet, but carri e s no appreciable values. 
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MINERALIZATION 

The veins are mineralized i r r e g u l a r l y with sulphides 

i n a gangue of white quartz. These sulphides occur i n seg

regations, t h i n bands and disseminations, whioh form a small 

percentage of the t o t a l vein material, t*old and s i l v e r 

values vary i n d i f f e r e n t parts of a v e i n and also i n d i f f 

erent veins. 

INTRODUCTION 

A megasoopia examination of this ore shows mainly a 

rude banding of the sulphides and quartz. Some samples, 

however, show small segregations or pockets of the sulphides 

i n the quartz gangue. P y r i t e , sphalerite, and galena are 

the usual minerals v i s i b l e i n the ore without the aid of a 

miorosoope. 

Eleven seotions of ore from d i f f e r e n t parts of the 

Enterprise and King William veins were prepared and studied 

microscopically. These are referred to by number, and the 

location from which each sample was taken i s given i n the 

accompanying table. 

The following metallic minerals were determined by 

microscopic examination to be present i n the ore. They are 

l i s t e d i n order of abundance. 

MINERALOGY 

1. Pyrite 5. Pyrrhotite 

2. Sphalerite 6. Arsenopyrite 
Galena 7. Tetrahedrite 

4. Ohaloopyrite 8. Bornite 
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9. Chaleooite 11. Gold 

10. C o v c l l i t e 

Quartz was the only gangue mineral observed i n the ore. 

PESORIPTIQK OJF THE MINERALS 

PYRITE 

Pyrite i s the most abundant metallic constituent i n the 

ore. Bach section studied consisted of at least f i f t y per

cent of th i s mineral. It occurs mainly i n large, i r r e g u l a r 

masses, but some cr y s t a l boundaries were observed at the 

edges of the py r i t e masses against galena or sphalerite. In 

a l l cases i t i s greatly fractured and these fractures have 

been f i l l e d by quartz, sphalerite, galena and ohaloopyrite. 

Small stringers and blebs of galena, sphalerite and ohaloo

p y r i t e occur i n the p y r i t e . The pyr i t e also contains minute 

inclusions of pyrrhotite and i n some cases of gold. Some of 

the ohaloopyrite occurring i n the pyrite appears to be i n 

clusions l i k e the pyrrhotite. 

Pyrite was evidently one of the f i r s t minerals to be 

deposited i n the veins. 

QUARTZ 
6 

Quartz i f . the only conspicuous gangue mineral i n the 

ore. Two generations of i t were i d e n t i f i e d . The early 

quartz occurs f i l l i n g the i n t e r s t i c e s between pyrite masses 

and f i l l i n g cracks i n the p y r i t e . This early quartz has been 

fractured and these fractures healed to some extent by l a t e r 

sulphides. The l a t e r generation of quartz i s darker i n 
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oolour than the f i r s t , i s not as abundant, and f i l l s 

fractures i n a l l the other sulphides and early quartz. 

SPHALERITE 

Sphalerite i s r e l a t i v e l y abundant i n most of the 

sections. I t i s present as i r r e g u l a r masses i n quartz, as 

inclusions i n galena and i n fractures i n p y r i t e . The 

sphalerite usually contains minute specks of ohaloopyrite. 

Irregular masses or blebs of intimately associated sphaler

i t e and ohaloopyrite oocur i n fraotured pyrite and i n quartz 

where sphalerite and galena are i n contact, the boundaries 

are usually very smooth and mutual, but a few places were 

seen where the galena veined into the sphalerite indicating 

deposition l a t e r than the sphalerite. 

GALENA 

Galena has the same general d i s t r i b u t i o n as sphalerite 

but i s not quite as abundant i n the sections studied. 

Generally the galena forms mutual boundaries with sphalerite, 

but as stated previously, i t veins sphalerite i n one or two 

places indicating that i t was deposited at the same time and 

l a t e r than the zinc sulphide. Rounied and i r r e g u l a r blebs of 

ohaloopyrite are included i n galena and veins of ohaloopyrite 

out the galena. 

OHALOOPYRITE 

Ohaloopyrite i s l o c a l l y abundant, but i s actu a l l y a minor 
constituent of the ore. I t occurs as minute blebs i n pyrite 
and sphalerite, as i r r e g u l a r masses and veins i n quartz and 
pyr i t e and as rounded masses i n galena and sphalerite. It 
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generally forms smooth, regular boundaries with sphalerite 

and galena but does to some extent vein the l a t t e r sulphide. 

These c r i t e r i a suggest that i t was deposited with sphalerite 

and also l a t e r than the s p h a l e r i t e . 

PYRRHOTITE 

Pyrrhotite i s not p l e n t i f u l i n the ore. It ooours very 

sparingly i n most of the sections as ti n y specks i n the pyrite 

and arsenopyrite, while a few larger blebs consist of both 

ohaloopyrite and pyrrhotite intimately associated. In two 

sections. (Enterprise No. 3) and (King William No. 1) the 

mineral i s more abundant. Here i t occurs i n f a i r l y large 

i r r e g u l a r masses and appears to replace p y r i t e . Tongues and 

v e i n l e t s of pyrrhotite penetrate into the pyrite leaving 

remnants of pyrite as "islands* i n pyrrhotite. Often a rim of 

massive pyrite surrounds the pyrrhotite mass. 

ARSENOPYRITE 

Arsenopyrite was seen i n only one section (King William 

No. 1). Here a few grains of moderate size ooaurred at a 

quartz-pyrite boundary. Smooth regular boundaries between 

arsenopyrite and p y r i t e indicate contemporaneous deposition, 

f i r s t generation quartz f i l l s fractures i n the arsenopyrite. 

TETRAHEDRITE 

Tetrahedrite ocourred i n only one of the sections studied. 

In (King William No. 4) i t was determined i n one small patch 

intimately associated with galena. 

SORBITE? OHALOQOITE AND 00YELLITE 
A minute quantity of these three minerals was observed 
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and determined on one section, (King William Ho. 4}. 

A large bleb of ohaloopyrite i s rimmed by bornite, which 

i s i n turn rimmed by ohaloooite. Some small bluish specks i n 

the bornite may be c o v e l l i t e , but were not d e f i n i t e l y 

determined. In a l l oases f the bornite and ohaloooite are 

intergrown. 

SOLD 

Gold was observed i n onfcy three sections, (King William 

Nos. 1 and 4), and (Enterprise No. 3). It occurs i n the 

following ways. 

1. With galena i n fractures i n p y r i t e . 

2. With ohaloopyrite at the contact of arsenopyrite 

and p y r i t e . 

3. At the contact of p y r i t e and s p h a l e r i t e . 

Boundaries between gold and galena, gold and ohaloopyrite, 

and between gold and sphalerite are smooth and intimate 

suggesting deposition with these sulphides. The gold which 

occurs i n fractures forms small v e i n l e t s while that occurring 

with galena, ohaloopyrite and sphalerite i s i n i r r e g u l a r blebs. 

PARAGENESIS 

The following paragenesis i s suggested. 

jfrom the relationships observed i n the microscopic 

study of these polished sections the following order of 

deposition of the minerals i s indicated. 

Pyrite and arsenopyrite appear to have been deposited at 
the same time, and pyrrhotite p a r t l y simultaneous with and 
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pa r t l y l a t e r than these two. The deposition of p y r i t e , 

arsenopyrite and pyrrhotite was followed by fra c t u r i n g of the 

minerals. Quartz was then deposited i n these fractures. The 

la t e r sulphides; sphalerite. galena, ohaloopyrite, t e t r a -

h e d r i t e t bornite and ohaloooite, occur to some extent i n 

fractures i n the quart*. A l a t e r quartz was noted f i l l i n g a 

fraoture i n sphalerite. In general the l a t e r sulphides are 

not muoh fractured. 

From the study of the seotions i t seems apparent that 

galena was deposited contemporaneously with, and l a t e r than 

the sphalerite. Ohaloopyrite came i n mainly with the galena 

and sphalerite, but also occurs as inclusions i n the pyrite 

and must have been preoipitated with this mineral. Bornite 

and ohaloooite are probably of the same period as the galena, 

as also i s the tetrahedrite. 

The greater part of the gold seen i n the sections was 

deposited l a t e r than the p y r i t e . In a l l oases i t was ob

served to be intimately associated with the la t e r sulphides. 

GRAPHICAL REPRESENTATION 03? PARAGSNESIS 

Pyr i t e 
Arsenopyrite 
Pyrrhotite 
Quartz 
Sphalerite 
Galena 
Tetrahedrite 
Ohaloopyrite 
Bornite 
Ohaloooite 
Gold 
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ASSAYS 

Rejects from the following sections were assayed to 

determine whether or not the values obtained bore any re

l a t i o n to the amount of gold observed microscopically i n the 

sections. 

Section gold S i l v e r 

8.06 

1.94 

11.68 

7.74 

7.50 

Average f o r gold . 0.481 oz. per ton. 

Average f o r s i l v e r ......... 6.080 oz. per ton. 

The r e s u l t s of these assays are i n t e r e s t i n g i n that 

section Wo. 4 (King William) gave the highest assay for 

s i l v e r , and th i s section was the only one i n which t e t r a 

hedrite was observed. Section No. 1 (King William), which 

assayed highest i n gold was the section i n which most of the 

gold was seen microscopically. 

DISTRIBUTION AND SIZE QW GOLD PARTICLES 

Although the gold p a r t i c l e s were rather scarce i n these 

sections, they were most frequently observed occurring with 

or near galena. P a r t i c l e s were also seen at the contact of 
pyr i t e and sphalerite and with ohaloopyrite. Apparently 



12 

most of the gold was deposited at the same time as the galena, 

sphalerite and ohaloopyrite, although some i s contemporaneous 

with p y r i t e and arsenopyrite. 

Although the gold i s light-ooloured, the etoh reactions 

obtained from t h i s mineral corresponded very s a t i s f a c t o r i l y 

with those for gold and not for the g o l d - s i l v e r a l l o y 

eleotrum. 

The size of the gold p a r t i c l e s varies from 4 microns to 

15 microns with an average of 6 microns. 
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DISTRIBUTION OF GOLD 

Mesh Gold i n 
quartz,with 
sulphides 
but not 
enclosed 
by them 

Gold i n sulphi des 
Mesh Gold i n 

quartz,with 
sulphides 
but not 
enclosed 
by them 

In p y r i t e In dense 
arsenopyrite 

percent 

In galena 

percent 

In sphalerite 

percent 

In ohaloo
p y r i t e 

percent 

Totals 
Mesh Gold i n 

quartz,with 
sulphides 
but not 
enclosed 
by them 

Along 
fractures 

percent 

In dense 
py r i t e 

percent 

In dense 
arsenopyrite 

percent 

In galena 

percent 

In sphalerite 

percent 

In ohaloo
p y r i t e 

percent 

Totals 

fllOO * 
1 — -—= -

-1100*1600 20 20 

-16004-2200 20 ! 20 j 

-2300f?20Q i 1  20 1 20 j 

-32GG~ 20 20 40 j 

Totals 

40 

20 20 20 Totals 40 20 20 20 100 j 
=i 
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1.1ST 01? SECTIONS STUDIED 

Enterprise Ho. 1 From the 440 l e v e l , No. 9 Stope, 

Enterprise No. 2 From the 380 l e v e l , No. 21 Stope (a) 

Enterprise No. 3 From the 320 l e v e l , No. 21 Stope (b) 

Enterprise No. 4 From the 540 l e v e l , Hanging wall by 

traok below No. 9 Stope. 

Enterprise No. 5 From the 320 l e v e l , Faoe. 

N. Enterprise No. 1 From the 675 l e v e l . 

S. Enterprise No. 1 From the 675 l e v e l , Stope 2. 

S. Enterprise No. 2 From the 900 l e v e l , Stope 4. 

King William No. 1 From 4N. - eross-cut. 

King William No. 3 jrrom the 675 l e v e l , St. 14 20. 

King William No. 4 From the 675 l e v e l , St. 14 2d. 

PES0RIPTI0N OF SEOTIQNS 

The following i s a l i s t of the seotions with t h e i r oon-

stituent minerals. The minerals are separated according to 

t h e i r abundance i n each individual seotion. 

-Enterprise No. 1 

Major P y r i t e , sphalerite and galena. 
Minor Quartz and ohaloopyrite. 

Enterprise IYO. 2 

Major ...... Pyrite and quartz. 
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Enterprise Mo. 2 (Continued) 

Minor ...... Sphalerite and ohaloopyrite. 
Eare Pyrrhotite. 

Enterprise Mo. 3 

Major ...... Pyrite, quarts and sphalerite. 
Minor Galena and ohaloopyrite. 
Hare ...... Gold (one grain.) 

Enterprise Mo. 4 

Major Pyrite and sphalerite. 
Minor ...... Galena, quartz and ohaloopyrite. 
Hare ...... Pyrrhotite. 

Enterprise Mo. 5 

Major Quartz and p y r i t e . 
Minor Galena* 
Rare Sphalerite f ohaloopyrite and 

pyrrhotite. 

M. Enterprise Mo. 1 

Major ...... Quartz and p y r i t e . 
Minor Sphalerite and galena. 
Eare Ohaloopyrite and p y r r h o t i t e . 

S. Enterprise No. 1 

Major ...... Quartz f pyrite and sphalerite. 
Minor • Galena, pyrrhotite and ohaloopyrite. 

S. Enterprise Mo. 2 

Major ...... Pyr i t e , sphalerite and quartz. 
Minor ...... Galena. 
Rare Ohaloopyrite and pyrrhotite. 

King William Mo. 1 

Major ...... Pyrite , quartz, sphalerite and 
pyrrhotite. 
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King William No. 1 (Continued) 

Minor Galena. 
Hare . Arsenopyrite and gold. 
Gold i s important i n this section. 

King William No. 3 

Major Quartz, pyrite and galena. 
Minor Pyrrhotite and ohaloopyrite. 

King William No. 4 

Major P y r i t e . 
Minor ...... Quartz, sphalerite, galena and 

ohaloopyrite. 
Bare Tetrahedrite, bornite, ohaloooite 

and pyrrhotite. 

SUMMARY AND CONCLUSIONS 

1. The primary ore of the Aine consists of py r i t e , arseno

p y r i t e , pyrrhotite, sphalerite, galena, ohaloopyrite, t e t r a 

hedrite, bornite, and ohaloopyrite. 

2. The minerals belong to the mesothermal zone of 

deposition. 

3. The gold i s intimately associated with sphalerite, 

ohaloopyrite, and p a r t i c u l a r l y with galena. A minor amount 

occurs as inclusions i n p y r i t e . 

4. A large percentage or the gold tends to s o l i d i f y i n 

fractures i n the pyrite with the other sulphides. 

5. The gold i s not distr i b u t e d regularly throughout the 

ore, but occurs i n "swarms* of p a r t i c l e s . 
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6. Tetrahedrite and possibly galena are thought to account 

for the s i l v e r values i n the ore* 

7• Jfrom the microscopic study of this ore i t appears that 

the highest gold values occur where fractured pyrite is 

associated with galena, sphalerite and ohaloopyrite. 
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PLATE I 

X 240 

Showing l a t e quarts f i l l i n g a 
f r a o t u r e i n p y r i t e and s p h a l e r i t e 
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PLATE I I 

X 240 

Showing p y r r h o t i t e r e p l a c i n g p y r i t e 
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PLATE I I I 

X 240 

Showing the r e l a t i o n s h i p s hetween p y r i t e , 
s p h a l e r i t e , galena and e h a l c o p y r i t e . 
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PLATE IV 

X 240 

Showing r e l a t i o n s h i p s between galena and 
s p h a l e r i t e , note i n c l u s i o n s o f one men-
e r a l i n the o t h e r . 
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PLATE V 

X 1050 

Showing gold i n c l u d e d i n o h a l o o p y r i t e 
Both occur i n a i'raoture i n p y r i t e . 
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PLATE VI 

r 1 

A 
X 1050 

Showing gold i n galena, i l l u s t r a t i n g 
the i n t i m a t e a s s o c i a t i o n between the two minerals 



£4 

PLATE VII 

X 1050 

Showing g o l d w i t h o h a l o o p y r i t e along 
a p y r i t e - a r s e n o p y r i t e "boundary. 
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PLATE V I I I 

X 1050 

Showing g o l d and galena i n a p y r i t e f r a o t u r e . 


