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MIKftRALGGRAEHY OF THE HIGHLAND B i l l OHK 

I n t r o d u c t i o n 

The Highland B e l l mine near B e a v e r d e l l i n the green
wood Mining D i s t r i c t has been a producing property on Wallace 
Mountain f o r many years. This s i l v e r d.eposit has produced 
between £0 and £5 m i l l i o n ounces of s i l v e r from 191£ to 1945. 
The deposit was thought to be of shallow depth f o r many years. 
This report deals w i t h the mineralogy of ore which was uncovered 
r e c e n t l y at a lower l e v e l . 
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L o c a t i o n and A c c e s s i b i l i t y 

Wallace Mountain, on which the Highland B e l l Mine 
i s s i t u a t e d , l i e s approximately 21 m i l e s east of P e n t l c t o n 
and approximately 31 miles north of greenwood. The town of 
B e a v e r d e l l near Wallace Mountain i s on the west f o r k of the 
K e t t l e R i v e r . 

Motor roads allow access to B e a v e r d e l l from Garmi 
to the north and from Greenwood and the Trans-Canada Highway 
to the south. 

Acknowledgements 

The author wishes to thank Mr. J . LonnoVn f o r the 
use of equipment r e q u i r e d i n making, the necessary p o l i s h e d 
s e c t i o n s . Thanks a l s o to Dr. R. M. Thompson f o r assistance 
In the preparation of t h i s r e p o r t . 

General Geology 

In the B e a v e r d e l l area, the Wallace group of 
v o l c a n i c and minor sedimentary rocks outcrop. The greatest 
part of which has been r e f e r r e d to by L. Reinecke (1915) 
as Mesozoie. These v o l c a n i c s have been intruded and meta
morphosed by the V; e s t k e t t l a quartz d i o r i t e b a t h o l i t h of J u r 
a s s i c age and by the B e a v e r d e l l quartz monzonite b a t h o l i t h 
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of SSocene age. Curry Creek s e r i e s of sediments of Oligocene 
age l i e unconformably over the older rocks. An unconsolidated 
g l a c i a l d r i f t o v e r l i e s the uplands and al l u v i u m i s found on 
the v a l l e y f l o o r s . 

The only rocks Involved w i t h t h i s deposit on Wallace 
Mountain are the Westkettle quartz d i o r i t e end the metamorphosed 
Wallace volcanic-sedimentary group. 

H i s t o r y of The Deposit 

The f i r s t claims staked on Wallace Mountain i n 1889 
were allowed to la p s e . A l l the more important claims were 
l o c a t e d between 1896 and 1897. Two small settlements sprang 
up on the Westkettle which were c a l l e d iseaverton and Wendell 
and which were uni t e d under the name Bea v e r d e l l i n 1900. 
Mining a c t i v i t y i n the d i s t r i c t Increased slowly w i t h the 
Highland B e l l Mne being formed i n 1936 through the amal
gamation of Highland Lass L t d . and B e l l Mine L t d . In 1946 t 

S a l l y iviines L t d . was acquired. A 50-ton m i l l was placed i n 
oper a t i o n by September 1950 p e r m i t t i n g treatment of a much 
lower average grade of ore than was p r e v i o u s l y shipped to the 
T r a i l smelter since 1936. 

Recent Development 

The main Highland Lass s e c t i o n s opened on 10 l e v e l s 
and the Idaho s e c t i o n opened from 7th to 10th l e v e l s . The B e l l 



s e c t i o n i s connected w i t h the Lass mine by a long tunnel end by 
s e v e r a l r a i s e s d r i v e n from Lass 4th l e v e l to the lowest .bell 
mine l e v e l . S a l l y s e c t i o n opened by a 510 foo t s h a f t . The 
p r e v i o u s l y abandoned Beaver shaft has been made a c c e s s i b l e again. 

Production 

m i l l i n g on the property commenced i n September 1950 
w i t h the ore mined p r e v i o u s l y being shipped tp the T r a i l smelter. 
The value of output of s i l v e r , l e a d , z i n c , gold and cadmium 
In recent years f o l l o w s : 

Year Tons handled Output Value 
1955-53 105,457 $6,544,683 
1954 12,785 485,955 
1955 13,£20 484,994 
1956 14,322 589,949 
1957 ' 15,779 663,630 

T o t a l 161,563 8,76 9,211 

Production f i g u r e s f o r 1958 and 1957 were not a v a i l 
able at the time of w r i t i n g . The f i g u r e s f o r 1956 i n which . 
14,322 tons were shipped had a gross content of gold , £21 oz.; 
s i l v e r , 642,472 oz.; l e a d , 304,791 l b . ; z i n c , 390,395 l b . ; 
and cadmium, 3,289 l b . 

Megascopic Examination 

The Highland B e l l ore contains galena, s p h a l e r i t e , 
p y r a r g y r i t e , t e t r a h e d r i t e , p o l y b a s i t e , c h a l c o p y r l t e and p y r i t e . 
The galena and s p h a l e r i t e appear g e n e r a l l y In bands of about 
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one-quarter of an inch to about one inch across. P y r i t e 
which was found i n n e a r l y every piece of ore examined i s 
u s u a l l y i n bands separating feaiads * f galena and s p h a l e r i t e . 
(See P i g . 1J However, a l l the specimens examined were not 
banded and i n the unhanded specimens, the ore minerals appear 
i n a. random d i s t r i b u t i o n . The galena and s p h a l e r i t e can be 
massive as w e l l as banded w i t h the p y r a r g y r i t e i n a s s o c i a t i o n 
w i t h the galena. The d u l l grey t e t r a h e d r i t e i s In most of the 
specimens and a b l a c k e r , more m e t a l l i c appearing mineral i s a l s o 
found. This blacker mineral Is thought to be the s i l v e r sulpha-
s a l t , p o l y b a s i t e . specks of c h a l c o p y r l t e were observed i n the 
ore. 

O { in. 
( 1 

j ' i g . 1 Photograph ahowing Aln The Ore 
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Micros c o p i c Examination 

The usual methods of microscopic i d e n t i f i c a t i o n were 
used and the f o l l o w i n g minerals were found: galena, s p h a l e r i t e , 
p y r i t e , t e t r a h e d r i t e , p o l y b a s i t e , p y r a r g y r i t e , c h a l c o p y r i t e 
and a r s e n o p y r i t e . 

S p h a l e r i t e 
The s p h a l e r i t e i s a dark v a r i e t y i n d i c a t i n g that the 

s p h a l e r i t e contains some i r o n . I t occurs i n two ways: f i r s t l y , 
as d i s t i n c t bands which may be small or l a r g e , and secondly, 
as small g r a i n s w i t h i n s e c t i o n s of massive galena. This second 
occurrence of s p h a l e r i t e may i n d i c a t e an environment of s i m u l 
taneous d e p o s i t i o n . 

This mineral i s not pure as i t e x h i b i t s a mottled 
texture of minute c h a l c o p y r i t e blebs e x s o l v i n g from the sphaler
i t e . (See f i g . 2J The s i z e of the blebs averages 7 microns. 

jj'ig. 2 Microphotograph of C h a l c o p y r i t e a b s o l u t i o n Blebs - (495X) 

r 
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According to Kdwards (1954), s p h a l e r i t e and c h a l c o p y r i t e are 
capable of some degree of s o l i d s o l u t i o n at temperatures above 
350 degrees Centigrade to 400 degrees Centigrade. S o l u t 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 unmix at about these temperatures. 

Galena 
This abundant mineral occurs i n bands and i n f i n e 

grained massive pockets. The grains i n the pockets are up to 
one-eighth of an inch across. The galena shows very minute, 
randomly oriented blebs of t e t r a h e d r i t e which range i ^ w i d th 
from a few microns to about 10 microns. They do not represent 
the only t e t r a h e d r i t e present as there are many l a r g e d i s t i n c t 
g r a i n s i n the galena. The blebs show a smooth mutual boundary 
texture w i t h the galena and may i n d i c a t e an environment, of 
simultaneous d e p o s i t i o n . The galena i s being replaced by the 
s i l v e r mineral and by the t e t r a h e d r i t e . The l a r g e d i s t i n c t 
g r a i n s of t e t r a h e d r i t e show the r e p l a c i n g of the galena but the 
blebs do not i n d i c a t e replacement. Galena Is r e p l a c i n g the 
p y r i t e as core replacement of p y r i t e grains i s seen. (See F i g . 3) 



P y r i t e 
This mineral i s the most abundant of a l l minerals 

observed In p o l i s h e d s e c t i o n . The p y r i t e i s very f i n e - g r a i n e d , 
u s u a l l y e x h i b i t i n g a sharp square o u t l i n e and having a range 
i n g*ain s i z e from 130 to 565 microns. The p y r i t e l i k e the 
galena and s p h a l e r i t e occurs i n bands and In pockets, borne 
euhedral gr a i n s are completely surrounded by galena, p o s s i b l y 
i n d i c a t i n g that the p y r i t e has exerted i t s c r y s t a l form i n the 
galena. Thus, the p y r i t e probably formed e a r l i e r than the 
galena. 

P y r i t e i s not r e p l a c i n g any of the other minerals 
but i t i s being replaced by the galena as seen i n F i g . 3, page 
7. 

S i l v e r Minerals ( P y r a r g y r i t e and P o l y b a s i t e J 
P y r a r g y r i t e i s g e n e r a l l y more common than p o l y b a s i t e 

i n t h i s ore. The h i g h l y a n i s o t r o p i c p o l y b a s i t e makes i t r e a d i l y 
d i s t i n g u i s h a b l e from the p y r a r g y r i t e which i s e i t h e r moderately 
a n i s o t r o p i c or I s o t r o p i c . According to M. N. Short (1940), 
p y r a r g y r i t e i s apparently i s o t r o p i c owning to i t s transparency. 
These two minerals are a l s o d i s t i n g u i s h a b l e by the c o l o r of 
t h e i r s t r e a k , p o l y b a s i t e has a black streak and p y r a r g y r i t e 
has a red streak. The p y r a r g y r i t e i s u s u a l l y associated w i t h 
the galens and i n one specimen of " s o l i d " galena, approximately 
3% of p y r a r g y r i t e was found. This s i l v e r mineral was not 
always associated w i t h the galena as some was observed i n an 
intimate a s s o c i a t i o n w i t h t e t r a h e d r i t e (See P i g . 4,page 9 ) . 
This a s s o c i a t i o n may i n d i c a t e a simultaneous d e p o s i t i o n of 



p y r a r g y r i t e , t e t r a h e d r i t e and galena. The p y r a r g y r i t e i s 
r e p l a c i n g the galena but i t has a mutual boundary texture w i t h 
t e t r a h e d r i t e . 

P o l y b a s i t e i s a l s o associated w i t h the galena, i t i s 
not u s u a l l y found where the galena i s massive but i s found at 
the edges of the galena bands (See P i g . 5 ) . The p o l y b a s i t e i s 
i n g r a i n s ranging i n s i z e from 7 microns to 260 microns across. 
I t l a r e p l a c i n g the galena as t r i a n g u l a r cleavage p i t s of galena 
are seen as r e l i c s i n the p o l y b a s i t e . 

P i g . 4 Microphotograph Showing P y r a r g y r i t e and T e t r a h e d r i t e 
" i n Galena - t685Xj" 

(Notice t r i a n g u l a r p i t i n t e t r a h e d r i t e on right-hand side 
of photograph) 
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F i g . 5 Microphotograph Showing Large P o l y b a s i t e G r a i n - (6Q8X) 
(The dark grey mineral i s s p h a l e r i t e and the c h a l c o p y r i t e i s 
seen as gra i n s as i t has coalesced a f t e r unmixing from the 
sphaler i t e J 

T e t r a h e d r i t e 
In general, the amount of t e t r a h e d r i t e present i n the 

ore i s approximately equal to the combined amount of the s i l v e r 
m i n e r a l s . I t i s associated w i t h the galena and shows grains up 
to 780 microns across and i s als o i n t i m a t e l y associated w i t h 
p y r a r g y r i t e . The t e t r a h e d r i t e i s r e p l a c i n g the _alena as a 
few cubic cleavage p i t s are found i n gra i n s of t e t r a h e d r i t e 
(See f i g . 4, page 9 ) . The question as to whether the tetrahed
r i t e i s s i l v e r - b e a r i n g can not be answered as the r e s u l t s of any 
such a n a l y s i s i s not a v a i l a b l e . 7w /^A^^t^ -frjfao*-**"* hstrr-/Z 

- C h a l c o p y r i t e 
The percentage of c h a l c o p y r i t e i n the ore would be 

expected to ,be low as the mineral Is seen only as small g r a i n s 
(SO" microns wide) or as e x s o l u t i o n blebs In s p h a l e r i t e . (See 
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F i g . 2, page 6J Some c h a l c o p y r i t e i s als o i n i r r e g u l a r 
v e i n l e t s which cross s p h a l e r i t e g r a i n s . With slow c o o l i n g of 
the ore f l u i d s , some of the exsolved c h a l c o p y r i t e could have 
coalesced to form these i r r e g u l a r v e i n l e t s which have a width 
of about 25 microns. 

Arsenopyrite 
This mineral i s present only i n minor amounts. I t i s 

found among gra i n s of p y r i t e and has i t s usual wedge-shaped 
form. The s i z e of the arsenopyrite grains would not be greater 
than 20 microns. 

Paragenesis of the Ore Miner a l s 

The paragenetic r e l a t i o n s of the ore minerals are 
summarized i n F i g . 6, page 12, using the method of Robertson 
and Yandeveer (1952). Each of the main hypogene minerals 
arranged around a c i r c l e i s represented by a small numbered 
c i r c l e , i t s s i z e r e p r e senting i t s r e l a t i v e abundance and the 
number, i t s paragenetic p o s i t i o n . L i n e s j o i n minerals 
observed i n contact and the absence of an arrow i n d i c a t e s 
simultaneous d e p o s i t i o n . Where replacement occurs, an arrow 
po i n t s towards the host m i n e r a l . For example, p y r i t e and 
arsenopyrite are i n contact and were deposited simultaneously. 
The p y r i t e Is a l s o In contact w i t h galena but the galena i s 
r e p l a c i n g the p y r i t e . The width of the l i n e s suggest the 
replacement tendencies. Thus, p y r a r g y r i t e and t e t r a h e d r i t e 
have a greater tendency to replace galena than galena has to 
replace p y r i t e . Supergene 1 minerals were not observed i n the 
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ore specimens so none appear i n the diagram. 

The mineral formed by e x s o l u t i o n ( c h a l c o p y r i t e ) 
i s shown outside the main c i r c l e and attached by a double l i n e 
to the host, s p h a l e r i t e . According to Edwards, the e x s o l u t i o n 
of c h a l c o p y r i t e from s p h a l e r i t e occurs at a temperature, about 
350 to 400 degrees Centigrade, i n d i c a t i n g that the deposit on 
Wallace Mountain i s of r e l a t i v e l y high temperature. 

g i g . 6 Paragenesis of the Ore M i n e r a l s , Highland B e l l .Deposit 
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Conclusion 

The high temperature and character of the Highland 
B e l l ore deposit i n d i c a t e s an environment of simultaneous 
d e p o s i t i o n . A l l minerals present iri the ore except the chalco
p y r i t e are primary and hypogene and were deposited simul^neou_sly. 
The t e t r a h e d r i t e , p y r a r g y r i t e and p o l y b a s i t e are r e p l a c i n g the 
galena and the galena i s r e p l a c i n g the p y r i t e . The c h a l c o p y r i t e 
has unmixed from the s p h a l e r i t e at a temperature of about 350 
to 400 degrees Centigrade, thus, i n d i c a t i n g the temperature of 
the deposit-. As the ore examined i n t h i s report i s from the 
deepest part of the d e p o s i t , i t i s reasonable from the character 
and high temperature of the ore, to c l a s s i f y the highland B e l l 
ore deposit as hypothermal. 
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