
L 

60U 

A MINERALOGRAPHIC INSPECTION 
OP THE CRONIN BABINE ORE SMITHERS, B. C. 

By 

W i l l i a m C. Robinson 
A p r i l 15, 1953 

A report submitted i n p a r t i a l f u l f i l l m e n t 
of the requirements f o r Geology 409. 



r 
TABLE OP CONTENTS 

Page 
Acknowledgment i 
Purpose of the I n v e s t i g a t i o n i i 
Loc a t i o n and H i s t o r y of the Cronin Babine Mine . . . 1 
Geology 2 
Megascopic Examination of the Ore 3 
Microscopic Examination of Minerals 4 
Paragenesis 8 
Type of Deposit 8 
Conclusions 9 
Bi b l i o g r a p h y 10 

r 



ACKNOWLEDGEMENT 

The w r i t e r wishes to thank Dr. R.M. Thompson and 
Mr. E.D. Dodson f o r t h e i r v a l u a b l e guidance and as s i s t a n c e . 

Thanks i s also due to Mr. J. Donnan who prepared 
a number of poli s h e d s e c t i o n s . 



PURPOSE 

The general purpose of t h i s i n v e s t i g a t i o n was to 
determine the minerals present and the way i n which they 
occured. Such information as t h i s should a i d i n determining 
a f u t u r e mineral d r e s s i n g procedure on the ore. I t was also 
d e s i r a b l e to attempt to determine the paragenesis and type 
of d e p o s i t . 

The specimens studied had been s e l e c t e d by Dr. 
Thompson and Professor Howard from a sample that had been 
sent to the U n i v e r s i t y of B r i t i s h Columbia from the Cronin 
Babine Mine. The specimens so s e l e c t e d were intended to be 
r e p r e s e n t a t i v e of the l a r g e r sample. 



r LOCATION AND HISTORY OP THE CRONIN BABINE MINE 

This property i s about 17 miles northeast of 
Smithers, B r i t i s h Columbia, and i s at an a l t i t u d e of between 
4,750 and 5,250 f e e t . E a r l y i n the century veins c o n t a i n i n g 
l e a d , z i n c and s i l v e r minerals were found on the eastern 
slopes of the Babine Mountains. In 1909 some of the claims 
which had been l o c a t e d to i n c l u d e the m i n e r a l i z e d area were 
acquired by a company managed by J. Cronin. This property 
then became known as Cronin fs Mine. E x p l o r a t i o n and develop
ment s t a r t e d i n 1909 and continued i n t e r m i t t e n t l y u n t i l 1930• 
During that time the property was explored by s e v e r a l s h a f t s 
and r a i s e s and by four l e v e l s c a l l e d the 5095, 5065, 5000 and 
4775 which corresponded to t h e i r a l t i t u d e s . A small amount 
of ore was shipped to the smelter i n 1917 and 1929. 

"Cronin Babine Mines, L i m i t e d , f and i s comprised of the Crown-
granted claims Lucky S t r i k e , Homestake, Bonanza, Eureka, 
Babine Chief, B u l k l e y Pioneer, Sunflower and Sunflower Frac
t i o n c a r r i e d out an e x p l o r a t i o n program. In December 1948 
a sample of ore was sent to Ottawa and mineral d r e s s i n g t e s t s 
were c a r r i e d out on i t by the Mineral Dressing and M e t a l l u r 
g i c a l L a b o r a t o r i e s of the Department of Mines. 

F o l l o w i n g these t e s t s a f i f t y - t o n m i l l was construe 
ted and commenced operation i n the l a t e s p r i n g 1952. However 
due to the drop i n base metal p r i c e s , coupled id t h the f a c t 

In 1948 the present company which i s known as 



that the smelter refused to accept the z i n c concentrates be
cause of t h e i r s o l u b l e s i l i c a content, the mirie ceased opera¬
t i o n i n the f a l l of 1952. J 

GEOLOGY 
In 1949 Dr. J.M. Black logged the cores of the 

holes d r i l l e d i n 1948 and examined the surface and under
ground exposures of t h i s property. He described the veins 
as being i n a s t o c k - l i k e body of r h y o l i t e and at i t s contact 
w i t h surrounding sediments. These sediments include a r g i l -
l i t e s , q u a r t z i t e s , p h y l l i t e s , t u f f s and a few beds of pebble 
conglomerate. 

The r h y o l i t e i n t r u s i v e i s roughly e l l i p t i c a l i n 
plan, w i t h i t s longest a x i s extending northeastward. The 
s t o c k - l i k e body i s l i g h t - c o l o u r e d r h y o l i t e being f a i r l y f i n e 
grained. Most of the contacts between r h y o l i t e and a r g i l l i t e 
are f a u l t e d , and the a d j o i n i n g a r g i l l i t e s are f r a c t u r e d and 
crumpled. The f a u l t zones c o n s i s t g e n e r a l l y of several 
n e a r l y p a r a l l e l f a u l t s , separated by gouge arid due to the 
m i n e r a l i z a t i o n found i n them are of economic importance. 
The f a u l t zones s t r i k e n o r t h e a s t e r l y and d i p moderately 
northwestward roughly p a r a l l e l to the contact of the r h y o l i t e 
stock. 

The m a j o r i t y of the veins w i t h sulphide m i n e r a l i 
z a t i o n are i n contact f a u l t zones ,or i n a f a u l t zone c u t t i n g 
part way across the north end of the stock. The veins i n the 
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workings range i n width from one to three f e e t , although 
widths up to f i f t e e n f e e t are exposed. Most of the wider 
parts of the veins have a r g i l l i t e as the h a n g i n ^ a l l and 
r h y o l i t e as the f o o t w a l l . The veins are u s u a l l y m i n e r a l i z e d , 
the sulphide content being higher i n the wider portions of 
the v e i n s . 

r 

MEGASCOPIC EXAMINATION OF THE ORE 
The hand specimens were examined megascopically i n 

order to determine any minerals recognizable by eye or l e n s . 
During t h i s examination r e p r e s e n t a t i v e or unusual samples 
were picked out f o r p o l i s h e d s e c t i o n s . I t was noted that 
of the specimens studied that galena and s p h a l e r i t e were the 
most abundant minerals present and that the r a t i o of galena 
to s p h a l e r i t e was roughly 2:1. However, i n the report by 
Dr. Black i t i s s t a t e d that "on the whole s p h a l e r i t e i s more 
abundant than galena". This d i f f e r e n c e may be due to a 
change i n mineralogy while mining or i t may only be due to 
the f a c t that the specimens studied came from sections of the 
mine c o n t a i n i n g more galena than s p h a l e r i t e . 

The main gangue minerals observed were quartz and 
» 

s i d e r i t e . A s c h i ^ t _ m i n e r a l was also observed i n a few hand 
specimens. 
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MICROSCOPIC EXAMINATION OP THE MINERALS 
The m e t a l l i c minerals observed were: 

( i n decreasing order of abundance) 

NAME GRAIN SIZE 
1. Galena 
2. S p h a l e r i t e 
3. Bournonite 
4. P y r i t e 
5. Meneghinite 
6. Arsenopyrite 
7. T e t r a h e d r i t e 
8. Chalcopyrite 

Massive 
2 microns - massive 
Massive 
2 microns - massive 

99$ >10 microns 
99$ >10 microns 
95$>50 microns 
90$ >50 microns 
95$ >20 microns 
90$ >20 microns 

10 - 300 microns 
10 - 150 microns 
5 - 150 microns 
5 - 100 microns 

GALENA 
Galena i s the most common mineral. I t was r e a d i l y 

determined by the presence of t r i a n g u l a r p i t s and i t s b r i l 
l i a n t white co l o u r . The specimens observed were found to be 
d e f i n i t e l y i s o t r o p i c and the etch t e s t s conformed to those 
f o r galena. I t appears that the galena i s r e p l a c i n g the 
s p h a l e r i t e . This conclusion was reached a f t e r n o t i n g the 
i n c l u s i o n s i n the s p h a l e r i t e . In some sections galena has 
completely replaced the s p h a l e r i t e as i n d i c a t e d by the i s 
lands of s p h a l e r i t e l e f t i n the galena. The galena g e n e r a l l y 
occurs massive. 

SPHALERITE 
The next most abundant mineral i s s p h a l e r i t e . I t 

should be noted here that the galena and s p h a l e r i t e comprise 
over 90$ by volume of the minerals observed i n the specimens. 
The s p h a l e r i t e was also r e a d i l y recognizable by i t s mouse-
gray c o l o u r , i n t e r n a l r e f l e c t i o n and by i t s i s o t r o p i s m as 
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seen under p o l a r i z e d l i g h t . Although the s p h a l e r i t e occurs 
massive, i t contains a l a r g e number of gangue p a r t i c l e s 
ranging i n s i z e from 5 microns to 20 microns. Upon c a r r y i n g 
out the etch t e s t s and o b t a i n i n g the hardness which was 
estimated as !,Cfl the mineral was d e f i n i t e l y determined as 
s p h a l e r i t e . 

specimen i t comprises over 50$ of the minerals present i t 
does not appear to occur i n most of the specimens observed. 
The colour was gray and the hardness r,B!f or f lBV. I t was 
d e f i n i t e l y a n i s o t r o p i c , the p o l a r i z a t i o n colours being purple, 
blue, gray, brown and green. The etch t e s t s conformed to 
bournonite and Sb and Pb were proved to be present by micro-
chemical t e s t s , but i t was not u n t i l a p o r t i o n of the mineral 
was X-rayed by Dr. Thompson that the mineral was proved to be 
bournonite. The boundary between the bournonite and galena 
i s f a i r l y smooth hence times of r e l a t i v e d e p o s i t i o n could not 
be determined. 

PYRITE 
The i d e n t i f i c a t i o n of p y r i t e was not d i f f i c u l t . 

I t was determined by i t s hardness, colour and etch t e s t s . 
Under p o l a r i z e d l i g h t i t appeared to be f a i n t l y a n i s o t r o p i c . 
The p y r i t e occurs as f a i r l y w e l l c r y s t a l l i z e d g r a i n s , v a r y i n g 

BOURNONITE 
This mineral occurs massive, and although i n one 
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i n s i z e from 2 microns to 150 microns as observed i n the 
pol i s h e d s e c t i o n s . In some of the hand specimens however 
grains up to 2 mm. were observed. Due to the occurance of a 
number of w e l l formed c r y s t a l s i n the galena and s p h a l e r i t e 
i t was concluded that the p y r i t e was formed before e i t h e r 
the s p h a l e r i t e or the galena. 

MENEGHINITE 

This mineral i s associated with bournonite and 
t e t r a h e d r i t e and occurs i n places as a rim around the bour
no n i t e . Islands of meneghinite were observed i n the bour
nonite but as what appeared to be i n c l u s i o n s of meneghinite 
i n the bournonite and bournonite i n the meneghinite were 
n o t i c e a b l e i t was not p o s s i b l e to determine the times of 
r e l a t i v e d e p o s i t i o n between these two minerals. This m i n e r a l 
was galena white and had a hardness of r,Brt, being n o t i c e a b l y 
s o f t e r than the bournonite. I t was d i s t i n c t l y a n i s o t r o p i c 
showing p o l a r i z a t i o n colours of brown, green and blue. The 
etch t e s t s complied w i t h those f o r meneghinite but i t was not 
u n t i l a p o r t i o n of the mineral was X-rayed by Dr. Thompson 
that the mineral was proved to be menecjhiri^e. 

ARSENOPYRITE 
The arsenopyrite was r e a d i l y i d e n t i f i e d . I t occurs 

as f a i r l y w e l l c r y s t a l l i z e d grains v a r y i n g i n s i z e from 10 
microns to 150 microns as observed i n the po l i s h e d s e c t i o n s . 
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Due to the occurance of a number of w e l l formed c r y s t a l s i n 
the s p h a l e r i t e and galena i t was concluded that the arseno-
p y r i t e was formed before e i t h e r the s p h a l e r i t e or the galena . 
I t was observed that t h i s mineral i s associated mainly w i t h 
the galena. 

TETRAHEDRITE 
The i d e n t i f i c a t i o n of t e t r a h e d r i t e was not d i f f i 

c u l t . I t was determined by i t s o l i v e gray colour, i s o t r o -
pism and etch t e s t s . The hardness of t h i s mineral was e s t i 
mated as rfCTf and not ,fDff. I t was not p o s s i b l e to determine 
the r e l a t i v e age of t h i s mineral.other than the p o s s i b i l i t y 
of being contemporaneous w i t h the galena and meneghinite 
This mineral was observed to occur mainly i n the galena, 
however a small amount was n o t i c e d i n the meneghinite • The 
g r a i n s i z e of thetetrahedrite ranged from 5 microns to 150 
microns, 95% of the mineral occuring as grains l a r g e r than 
20 microns. Although s i l v e r was shown by microchemical t e s t s 
to be present e i t h e r i n the t e t r a h e d r i t e or the galena ad
jacent to i t , i t was not p o s s i b l e to determine i f the t e t r a 
h e d r i t e was the a c t u a l c a r r i e r of the l a r g e r amount of s i l v e r 
f o r galena c a r r i e d s i l v e r a l s o . 

GHALCOPYRITE 
The c h a l c o p y r i t e was i d e n t i f i e d by i t s creamy y e l 

low c o l o u r , hardness, etch t e s t s , anisotropism and p o l a r i -
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z a t i o n colours of gray and greenish yellow. This mineral 
occurs i n both the galena and the bournonite. The g r a i n s i z e 
v a r i e s from 5 microns to 100 microns, 90$ of the mineral 
occuring as grains l a r g e r than 20 microns. 

PARAGENESIS 
I t was not p o s s i b l e to determine the sequence of l/k 

d e p o s i t i o n of the ore minerals. However due to the obser
vance of w e l l formed c r y s t a l s of both p y r i t e and arsenopyrite 
i n the galena and s p h a l e r i t e i t was concluded that these two 
minerals were formed before e i t h e r the galena or the 
s p h a l e r i t e . 

I t was also observed i n some sec t i o n s that the 
galena has replaced the s p h a l e r i t e . In other s e c t i o n s , i n 
c l u s i o n s of galena were observed i n the s p h a l e r i t e . Prom 
t h i s i nformation i t was concluded that the s p h a l e r i t e was 
formed before the galena. 

Other than t h i s above informa t i o n the w r i t e r was 
unable to determine the sequence of d e p o s i t i o n . 

TYPE OP DEPOSIT 
I t would appear that due to the mineral assemblages 

such as ars e n o p y r i t e , galena, s p h a l e r i t e , bournonite, p y r i t e , 
meneghinite, t e t r a h e d r i t e , c h a l c o p y r i t e and s i d e r i t e , t h i s 
deposit according to L i n d g r e n s C l a s s i f i c a t i o n would be of the 



9 
mesothermal type. The property would be described as a l e a d -
z i n c f i s s u r e f i l l i n g d e p osit. 

CONCLUSIONS 
I t can be concluded that t h i s mineralographic i n 

spect i o n of the Cronin Babine ore has shown that the mineral 
d r e s s i n g of t h i s ore should not prove d i f f i c u l t . Although a 
number of mineral grains were observed to be as small as 2 
microns no complicated i n t e r l o c k i n g of minerals was n o t i c e d . 
Hence the ore from t h i s mine would not have to be ground ex
c e s s i v e l y f i n e to f r e e over 95% of any one m i n e r a l . 

I t should be noted that i t was not proved i n t h i s 
examination whether the t e t r a h e d r i t e was a high c a r r i e r of 
s i l v e r or not. I f some l a t e r examination shows that the 
t e t r a h e d r i t e c a r r i e s h i g h s i l v e r values i t i s obvious that 
any mineral d r e s s i n g procedure would have to be such that the 
t e t r a h e d r i t e i s not l o s t . However, as the smallest f r e e 
p a r t i c l e s of t h i s mineral are 5 microns the recovery of t e t r a 
h e d r i t e should not prove d i f f i c u l t . 
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