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1. 
A MICROSCOPIC EXAMINATION OF PRIVATEER COLD ORE 

INTRODUCTION:-¬
This report i s the r e s u l t of the study of 

p o l i s h e d s e c t i o n s of ore from the P r i v a t e e r Mine. They 
were prepared and examined i n f u l f i l l m e n t of the Geology 
Nine Course at the U n i v e r s i t y of B. C. The General 
Information contained i n t h i s paper was obtained from 
a r t i c l e s published r e c e n t l y by the company that owns the 
mine • 

GENERAX INFORMATION:— 
(A.) l o c a t i o n : 

The P r i v a t e e r Gold Mine i s s i t u a t e d i n the 
Ze b a l l o s d i s t r i c t on the west coast of Vancouver I s l a n d , 
B. C. 

I t may "be reached by a i r p l a n e from Vancouver, 
the journey l a s t i n g one and a h a l f hours. Steamers also 
serve the d i s t r i c t , the t r i p from V i c t o r i a t a k i n g about 
two days. 
(B.) H i s t o r y : 

The h i s t o r y of the mine i s a short one. Claims 
were staked on the property i n 1933 f o r the f i r s t time. 
In 1936 the P r i v a t e e r v e i n was discovered. 

The f i r s t ore taken out was shipped i n sacks 
to the smelter at Tacoma. This method of treatment 



was c a r r i e d out over a period of s i x t e e n months during 
1937 and 1938. The t r a n s p o r t a t i o n ana treatment costs 
were exceedingly high. The ore however was very r i c h i n 
gold and the money obtained from i t paid not only t r a n s 
p o r t a t i o n costs but a l s o a l l the costs .of development. 
As a r e s u l t a seventy-five ton m i l l was erected and 
s t a r t e d producing i n the ^ a l l of 1938. 

The monthly production of the mine i s around 
^110,000 per month and the m i l l heads average about 
1.5 oz. gold. 
(0.) General Geology: 

B r i e f l y the geology of the area i s as f o l l o w s : -
A s e r i e s of v o l c a n i c s and sediments of the Vancouver 
Group, of T r i a s s i c or lower J u r a s s i c age, i s present, 
and i s intruded by a large body of g r a n o d i o r i t e . 

The P r i v a t e e r v e i n s t r i k e s approximately at 
r i g h t angles to the southern contact between the volcaniffs 
and the g r a n o d i o r i t e . The v e i n on the surface of the 
ground l i e s almost e n t i r e l y i n v o l c a n i c formations but 
under the surface, i n the mine workings i t crosses s e v e r a l 
s m a l l i n t r u s i v e tongues of g r a n o d i o r i t e , probably o f f 
shoots from the main mass. The v e i n does not cut t h i s 
main i n t r u s i v e mass as f a r as i t has been t r a c e d . 

On the 900 l e v e l a f a u l t i s encountered. 
Beyond i t l i e s a shear zone i n which the v e i n p e t e r s ^ out. 
This f a u l t i s older than the m i n e r a l i z a t i o n p e r i o d . 



(I). ) Mining: 
The mine c o n s i s t s of f i v e a d i t s covering a 

v e r t i c a l range of 620 f e e t - The lowest l e v e l (1100) i s 
"being used f o r the main haulage way. 

D r i f t i n g , r a i s i n g and shrinkage stoping are 
the methods used to mine the ore. 
(E.J Ore Treatment: 

F o l l o w i n g i s a l i s t of the ore treatments and 
m i l l i n g p r a c t i c e i n the order i n which they occur. 

1. S o r t i n g and P i c k i n g 
2. Single stage crushing to minus 8 i n c h mesh. 

4 
3. Closed c i r c u i t , s i n g l e stage g r i n d i n g i n cyanide 

s o l u t i o n w i t h j i g concentration of f r e e g o l d . 
Grind-80$£> minus 200 mesh. 

4. Blan k e t i n g of c l a s s i f i e r overflow as a s a f e t y 
f a c t o r . 

5. A g i t a t i o n , two stage t h i c k e n i n g and double 
f i l t r a t i o n t o provide a minimum of 48 hours 
treatment by oyanidation. 

6. Batch amalgamation w i t h tvjo-speed b a r r e l , of the 
accumulated j i g and blanket concentrates. 

EXAMINATION OP POLISHED SECTIONS:--
(A.J Mineralogy: 

The f o l l o w i n g minerals were i d e n t i f i e d i n the 
o r e : — 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 , a r s e n o p y r i t e , 
galena, c h a l c o p y r i t e , g o l d , white quartz, c a l c x t e . 
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4. 
F y r i t e : 

P y r i t e i s the most abundant m e t a l l i c m ineral 
i n the ore, being found i n a l l s e c t i o n s s t u d i e d . I t 
occurs i n large i r r e g u l a r masses, much f r a c t u r e d . The 
f r a c t u r e s are f r e q u e n t l y healed w i t h quartz and l e s s 
often w i t h l a t e r m e t a l l i c m inerals. Ivluch of the p y r i t e 
has been replaced by p y r r h o t i t e . 

A r s e n o p y r i t e : 
U s u a l l y occurs c l o s e l y a s s o c i a t e d w i t h the 

p y r i t e , but i n much smaller amounts. The contacts 
between these two minerals are mostly even and smooth, j 
suggesting contemporaneous d e p o s i t i o n . 

P y r r h o t i t e : 
A few sections show a large amount of t h i s 

m i n e r a l . In these cases i t i s almost always present as 
i r r e g u l a r masses surrounded by a narrow rim of p y r i t e . 
This would suggest replacement of p y r i t e by p y r r h o t i t e . 

S p h a l e r i t e : 
A small amount of t h i s m i n e r a l i s found f i l l i n 

f r a c t u r e s i n p y r i t e and a l s o r e p l a c i n g some p y r r h o t i t e . 
Ivluch of the s p h a l e r i t e contains minute i n c l u s i o n s of 
c h a l c o p y r i t e . An i n t e r e s t i n g feature of t h i s i s that 
often these small dots tend to l i n e up l i k e beads on a 
s t r i n g . Those who have studi e d t h i s more c l o s e l y say 
that these i n c l u s i o n s l i e i n cleavage cracks i n the 
s p h a l e r i t e . Perhaps t h i s w i l l account f o r a p a t t e r n , 



roughly hexagonal which was seen i n one s e c t i o n of 
s p h a l e r i t e . 

Galena: 
I t i s present i n r e l a t i v e l y s m a ll amounts 

being almost absent i n the eleventh and t e n t h l e v e l s , 
but q u i t e abundant i n sections of ore from the n i n t h 
l e v e l . I t was recognized by i t s dead white-grey c o l o r 
and i t s t r i a n g u l a r p i t s caused by cubic cleavage. The 
galena f i l l s f r a c t u r e s i n p y r i t e and a l s o occurs as 
i r r e g u l a r masses sc a t t e r e d through the ore. 

An i n t e r e s t i n g f e a t u r e of some of the galena 
i s f r a c t u r i n g along cleavage t r a c e s . The f r a c t u r e s are 
f i l l e d w i t h l a t e r gangue minerals. From t e s t s made on 
i t the most of the f i l l e r i s c a l c i t e but a small amount 
of l a t e quartz may be present. 

G h a l c o p y r i t e : 
I t occurs i n two ways:-

1. In small i n c l u s i o n s i n s p h a l e r i t e . 
2. In small i r r e g u l a r grains and masses, f i l l i n g 

c a v i t i e s and f r a c t u r e s i n the other s u l p h i d e s , 
e s p e c i a l l y p y r i t e . 

Gold: 
Of the twelve s e c t i o n s examined, two of them 

revealed gold. In the f i r s t specimen, from the 908 
stope there appeared three small round specks of gold 
i n dense p y r i t e . These were not f i l l i n g f r a c t u r e s or 



6. 
anything s i m i l a r "but seem to be surrounded by clean un
a l t e r e d p y r i t e . 

In the second s e c t i o n , from the 908 stope the 
gold occurred i n much l a r g e r masses than before and i n 
d i f f e r e n t a s s o c i a t i o n s . This time i t was i n quartz 
gangue associated c l o s e l y w i t h two other s u l p h i d e s , 
p y r i t e and a r s e n o p y r i t e . 

The gold i n the dense p y r i t e had an average 
s i z e of l e s s than 75 microns (minus £00 mesh). 

The gold i n the quartz was much coarser, 
averaging about 1£5 microns (between 100 and 150 mesh). 

Assays, run by the author, on the ore from the 
stope from which the po l i s h e d s e c t i o n s were made, showed 
the f o l l o w i n g r e s u l t s . 

(a.) g o l d - 8.1G oz. per ton* 
(b.) g o l d - 5.i5£ oz. per ton. 
A p o s s i b l e explanation f o r the s c a r c i t y of 

gold i n the m a j o r i t y of the sec t i o n s which are supposed 
to have been taken from high grade pieces of ore, i s 
that much of the gold may have been plucked out during 
the p o l i s h i n g process. The ore i s very f r i a b l e and a 
good .section i s d i f f i c u l t to o b t a i n . 

Quartz: 
This i s by f a r the most abundant mineral i n the 

ore. I t occurs as a groundmass f o r a l l the l a t e r minerals 
and i t s d e p o s i t i o n seems to have been continuous through
out the whole period of m i n e r a l i z a t i o n . 



7. 
The ore shows a banded appearance due to the 

accumulation of the sulphides i n t h i n l a y e r s , separated 
by wider l a y e r s of quartz and c a l c i t e . 

C a l c i t e : 
This i s a common min e r a l i n the'quartz and also 

v e i n s some of the l a t e r minerals l i k e galena* This h a b i t 
shows that the c a l c i t e was deposited l a t e i n the s e r i e s . 
(B.J Paragenesis: 

Quartz was deposited continuously during the 
whole period of m i n e r a l i z a t i o n . P y r i t e and arsenopy r i t e 
were formed very e a r l y i n the sequence, being mostly 
contemporaneous. S p h a l e r i t e was deposited a short time 
a f t e r the a r s e n o p y r i t e . Galena and c h a l c o p y r i t e came i n 
at a l a t e r p e r i o d , both contemporaneous. P y r r h o t i t e 
f o l l o w e d , by r e p l a c i n g the p y r i t e . P o s s i b l y i t was i n t r o 
duced simultaneously w i t h the galena and s p h a l e r i t e . The 
gold i n the s e c t i o n s was d e f i n i t e l y post p y r i t e i n age. 
G a l c i t e seems to have been the l a s t m i n e r a l formed. 
Quartz 

Pyrite ' — 

CKcIco f>j r ife -

PyrrLot'tte . — -

QolJ  

C»(c ite 1 ' 
e**"/y 77m r /fife 



8. 
CONQIUSIOLTS:--

From the study of the ore and the two s e c t i o n s 
c o n t a i n i n g gold we can say that the gold occurs i n two 
ways. 

(a.) In quartz a s s o c i a t e d w i t h p y r i t e and other 
s u l p h i d e s , (average s i z e - 100-150 mesh), 

(b.) In dense p y r i t e as small "blebs, (average s i z e 
- minus 200 mesh). 

According to the Dominion Ore Testing l a b o r 
a t o r i e s the gold occurs i n three ways. 

1. As above i n ( a . ) , about 66%. 
2. As above i n ( b . ) , about 2>. 
3. In f r i a b l e galena, or p y r i t e cleavage planes, 

about 28%. 



I2SE* 
1. Gold occurs i n dense p y r i t e . 
2. Siae of gold l e s s than 75 microns. 



1. I n t r u s i o n of l a t e quartz i n t o 
cleavage f r a c t u r e s i n galena. 

• 



No. 1 / 908 Stope 

NOTE. 
1. G-alena & o h a l c o p y r i t e v e i n i n g 

p y r i t e . 
2. Contemporaneous d e p o s i t i o n of p y r i t e 

and a r s e n o p y r i t e . 
3. Probable contemporaneous d e p o s i t i o n 

of galena & s p h a l e r i t e . 



Ho. 3 7908 Stope 

HOTS 
1. A s s o c i a t i o n of gold. 
2. Size of gold about 125 microns. 
3. Assays. ( 8.16 oz. gold J 

( 5.32 oz. gold } 



No. 5 - 906 Stope. 

NOTE. 
1. Presence of minute i n c l u s i o n s of 

c h a l c o p y r i t e i n s p h a l e r i t e • 
Z. Arrangement of the i n c l u s i o n s i n 

l i n e s , & the hexagonal shape of 
the g r a i n suggest that they were 
deposited i n cleavage f r a c t u r e s 
i n s p h a l e r i t e . 



NOTE. 
X. There appears to he contemporaneous 

d e p o s i t i o n of p y r i t e & a r s e n o p y r i t e . 
2. I n c l u s i o n s of c h a l c o p y r i t e i n 

s p h a l e r i t e • 



Ho. 2 - 1100 l e v e l 



Ho. 4 - 1100 l e v e l . 




