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The Highland Bell line is in the Boundéry District
of Southern British Columbia between Okanagaen and Kootenay
Lekes. The mine is locsted on the west slope of Wallace
Mountain sporoximately one mile due esst of the town of
Beaverdell on the Kettle Valley Railway.

:
HISTORIGAL SKETCH

In 1956 the Bell and the Highland Lass lMines passed
under a single ownership through the amalgsmation of the two
overating companies, the new organization taking the name of
Highland Bell Ltd.. N.l. llatteson, who directed the operations
at both mines was appointed manager.

The small veins of high grade silver-lead ore are
intersected and displaced by numerous faults, in the vieinity
of which the ground is often blocky and somewhat treacherous.
The method of mining followed is by overhand stoping with
waste filling, there being an ebundance of stowing material
at all fimes. The number of men employed varies from $2 to 38.

The mine, which has the reputation of being the most
profiteble operation on Wallace liountain, has produced (up
i1l the end of 1939) B30 ounces of gold, 2,610,319 ounces of
silver, 1,678,636 pounds of lead, and 2,290,411 pounds of zinc.

The compeny, which has & capital of 1,500,000 shares

of one dollar par velue, has its main office at Tenticton

’
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3.Ce and the mine office at Bezverdell. F.V. Stavnles is the



president, liiss A.H.Doyle 1s secretary tressurer, &nd Z.B.

Staples is the managing director.

GENSRAL GEOLOGY

Thg geology of the district has been described by
2

by Reinecke , The oldest rocks in the area are the Wallace
group, which occupy ebout one-third of it and generally
outeroo on the upland. They consist of 1imestoné, argillites,
andesites, tuffs, schists, and besic pluténic rocks; the
andesites and tufls forming perhaps 80 percent in bulk of the
whole. The sediments, andesites, and tuffs are bedded and
in some cases have been thrown into owven folds. the sndesites
and tuffs occur also in irregular masses in which bedding
planes are not apnarent. The coarser igneous rocks are in
dykes, sheets or irregulsr messes. The group is provisionally
classed as of Triassic-Jurassic age.

Into this group there is intruded an extremely
irreguler bstholith, the West Fork (Westkettle) quartz diorite,
which is thought to be of Jurasscic age. In the Zocene another
batholith, the Beaverdell quartz monzonite came into plsce.

The oldest group, the Wallace, has been very
extensively faulted, brecciated, and metamorphosed; but only
locally foliated. The metemorphism veries in character and
intensity from place to place, snd ig lsxrgely the result of
later, batholithic intrusion. The West Fork batholith is
also faulted, brécciated, snd locally foliated but in less

degree than the Wallace group. The Beaverdell batholith of the



Zocene is nowhere foliated, seldom brecciated, and, excent
very locally, is unmetamorphosed.
4

McKiﬂstryd concludes that the similsrity in
composition of the two intrusives sugoests that they afe
differentistes from the same magma, the later differentiate
being the more siliceous.

Thus a8 small stock intrudes a batholith which has
elready intruded earlier sediments and volesnics. The veins
occur about the stock but in the bstholith and where they
pass upward into the Wellace formation they become non-

productive.

ORZ DEPOSITS

The veins strike east and west, znd most of them
dip southward, although a few sre vertiecal or dip northerly.
They vary in width from a few inches to six or eight feet
though the individusal ore-bearing streaks are seldom more than
a foot or so in width. In places the vein or "shear zone"
consists of a number of psrallel ore streaks. The veinlets
Torming the lodes undergo intricate branching and in ﬁlaces
almost form a breccia of the country rock. Large vugs and
coarse comb-structure occur, but are rare. Tiny vugs in the
guartz are COmMION.

The gengue is mainly quartz but this is minor in
amount. The vein filling consists of pyrite with some
arsenopyrite, sphalerite, gulens, tetrashedrite, and pyrargyrite.

The proportion of the minerals varies. In some veins pyrite



predominates, in others svhalerite, and in still others
galena. Usually a1l the other minerdls meéntionedrsre prasent.
An entirely later type of minerslization consists
of veins carrying calcite, argentite, and native gilver.
They are later ﬁhan the earliest faulting, se the feults them-
selves show mineralizstion of this type and bear delicate
unshattered calcite crystals. In the Highland Bell iline veins
of this type yield native silver 1in associstion with green
fluorite.
Ore from other mines near the valley bottom, which
is at 2000 feest elevation, consists of cosrse-grsined sphals=
erite and gslena with dedidedly lower silver content sud

higher gold.



DEDTEIRMINATION OF HINERALS

The following minerals were identified in the sections
Quartz, Byrite, Arsenopyrite, Sphalerite, Galena, Tetrahedrite,
Pyrargyrite, Chalcopyrite, 3tephanite, Argentite, Native

Silver, Calcite, and Fluorite. Worthyof comment sre

Tetrahedrite

In contact with galena or gyrafgyrite this mineral
appears to be tannish grey. It is harder than the galens
and tetr-hedrite so that by drawing & needle across the
boundary between these minerals the scratch produced is
‘noticeably wider in the galena and .yrergyrite than it is in

the tefrahedrite. The minersl gave mierochemicsl tests for

é"
Cu, Sby S5, and Ag. Unfortunately the tetrshedrite has been
almost universally strongly attacked by pyrargyrite so that
it is extremely difficult to extrasct a cleen piece of mineral.
Although it is possible that the argentiferous variety,

gite, mey be present, it is more probable that the
silver test was positive due to admixed ruby silver in the

egnecimen tested. Tor convenience the mineral will bhe

referred to as "tetrshedrite™ in the following pages.

Pyrargyrite

fhis mineral in contsct with galena or tetrahedrite

)

shows a noticeable bluish tinge. It gives s deep red internal

Cx

reflection at ¥he edges of grains or in scratches or pits

when the surface is illuminated with inclined light, such as

the arc light or strong daylight. This internal reflection is



also prominent with crossed nicols. Short deseribes the
interference colors as "light grey, steel grey, brown”.
The colors noted were bluish violet =nd yellowish‘greeﬁ,
the mineral being rather strongly anisdtropic.

A erystal of the mineral wss selected and two
small clean fragments broken off under the binoculars. The
specific gravity of the fragments was found to be 5.85,
which is the value given by Dana for pure pyrargyrite.

One edge of the crystal wss polished flat on the
polishing lap, the crystal was mounted in plasticine
and exsmined with crossed nicols. The interference colors
mentioned above (violet aznd green) were noted. Hence 1t is
reasonable to suprose that the minersl in the sectious
yielding violet =nd green interference colors is pyrargyrite
of o= B.86

The shape of the crystals was arproximately thus:

(after Lang )

The crystals asre sometimes strizted and twinned. In contrsst
with the stephanite (described lster) the crystals sre
elongated. The pyrargyrite is also darker in color than the

stevhanite.



Stephanite

The specific grevity of clean fragments of this min-
ersl was determined as 6.28. This is the value given by
53 "
Dana for pure stephanite. *he crystgls are flat and psevdo-
1
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hexagonsl with angular stiations on the prism faces. he

gshape is approximately thus:

(after Dana)

Microchemical tests on the mineral gave silver . antimony,
sulphur, and a trace of copper. The copper was probably due
to an adhering particle of chalcopyrite. The above evidence
points rather strongly to the presence of stephanite but
for positive identificstion an assay shonld be undertaken.
Since no gtenhanite wasg detected in the polished
sectiong gnd since abundant crystals of what sprear to be
stephanite are found associated with the asrgentite and native
silver, it is tentatively suggested that further work will
show that stephanite and not pyrargyrite is associated with

the argentite and native silver.,

The following minerasls were determined megsscoplically

Argentite gnd lative Silver

This minersl ocours in massive or dendritic form
in close associgtion with native silver in rather loosely
aggregoted vein material. The mineral may well be acanthite

but will be referred to as "argentite"for convenience.



Growing on top of & dendritic specimen of asrgentite are

smgll poorly formed crystals of chalcopyrite. As noticed

in the polished sections the chalcopyrite is definitely minor
in amount.

Wires of nstive silver appear to grow out of the
argentite; close inspection, however,reveals that the native
gilver has crystallized on the surface of the argentite.
Native silver wires sre also found growing on the surface
of stephanite crystals.

The argentite appesrs to be molded around the crystals
of stevhanite. When & crystal of the stephanite is pried out
of the argentite a cast of the stephanite crystal is left. It
is guite possible that the stephanite grew and replaced the
argentite but it seems more ressonable to suupose that the

argentite enclosed the sterhanite.

Fluorite
In some of the specimens cavities are filled with
crystals of green translucent crystals of fluorite with

well developed octahedral clesvage. In places this fluorite

is moulded on the argentite and would appear to be later.

Calcite

Calcite is found generally s scute rhomboheral
or thin tabular crystals, or in the massive Torm. Crystals
of calcite often enclose wires of native gsilver, and this fact
counled with the observation ﬁhat caleite is found replacing
¢ll the minerals in the volished eections, is strongly

suggestive that calcite is the last mineral to cerystallize.



ORDER OF DLEPOSITION

3
Melinstry in.describing the srea states "the

mineralization is of three distinet generations, the first two

being closely connected" and he presents field evidence as

well as microscopic observations to bear out his conclusions.
4 study of polished sections alone of the ore did not yield
sufficient evidence to postulate three generations of
mineralization, although the sequence of mineralization could
be worked out.

The following pages of deewings and photomicrographs
have been arranged, ilnsofar as it was possible, in the
order of crystallization. For the most vart discussion
gccompanies each illustration. Thus, the order of deposition
as well as the reassons Ifor sssuming such an order are
presented simultaneounsly. Further discuscion follows the

illustrated pages.
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In which galena transects pyrite. Late que

cuts the galena veinlet.

X B0

In whieh late quartz replaces early pyrite.



Dection lo. 6

- I

Galena replaces esrly pyrite and sphalerite. The

o
!

smooth boundaries between the pyrite and the sphalerite

suggest contemporanelty.

Section los &

X 100

he arsenopyrite selectively. The arsenopyrite is
common in the wall roek but is not found with the massive

eg in the veinse.

11
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Section No. 1

X 100

Pyrargyrite transecting the boundsry between the.
tetrahedrite and the galena, a relationship quite frequently
noted in the sections. It would appear that the pyrargyrite
finds the tetrahedrite much easier to replace than the
galena, hence it spreads widely through the tetrshedrite but
penetrates only e short distance into the galena. It is quite
possible that the tetrahedrite could be later than the
pyrargyrite but the above relationship is most easily

explained by assuming that the pyrargyrite is later.



13

Section Lo. O

Intersecting veinlet of pyrargyrite transected by
late quartz. The quartz replaces the greenish chloritized

wall rocke

Section lio. 2

4
Lo
)

Pyrargyrite revlaces early quartz. Calcite replaces
gy : y ¥
the pyrergyrite. In the hand specimens calcite encloses wires

of native silver, it is definitely the last minersl to come ine.
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te number

The oblique angle of the pyrargyrite in nlate
the

5
4 might be sxplained in the following manner. Assume
pyrargyrite wes ascending along planes A-B and B-8.
; represents the plane of the polished section. The

the hypotenuse of the triangular pit 1—m—n,‘aﬂd the other

limb is parallel to one of the short sides of the triangular
nit. The sides of the triangular pits are of course parallel
to the edges of the planex-y-z. Planes A-B and B350 represent

crystallographic directions in the golena.
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PLATE 0. 6

Chalcoepyrite (white) in svhalerite. It is unusnal o
find ohalco%yrite in the sphalerite in the Highland Bell
sections. It is very noticeable that the chalconyrite is found
almost entirely with the pyrargyrite or less frequently with
the tetrahedrite. The photograph wes taken on section
number & in which no pyrargyrite or tetrzhedrite occurred.

The inference is, then, that the chalcopyrite replaces the

pyrergyrite selectively.



ORDER OF DEROSITION (cont.)

EBarly quartz is found for the most part in the wall
rock along with pyrite and svhalerite. This early quartz
mineralization is in places well crystallized and later
quartz may be seen surrounding the esrly crystals. As shown
in section number O (page 13) later gqusrtz cuts vyrargyrite.
Whether this quartz whieh cuts the pyrargyrite is the same
age as that which surrounds the early quartz crystals in the
wall rock, or whether it is a2 still later "third generation”
of quartz could not be ascertained. Well crystallized pyrite
accompanies both the early and the late quartz mineralization,
and late quartz replaces the early pyrite.

Arsenopyrite is found almost entirely in the well rock
and accompanies the early quertz and pyrite. Since it exhibits
smooth boundaries with these two minerels it is assumed
to be contemporsneous with them.

Sphalerite exhibits smooth boundaries with the
early quartz, pyrite and arsenopyrite. It is replace ¢ by
galena and hence may be place?in the early age groups.

The relationships betwecn the pyrargyrite,tetra-
hedrite snd galena are & little more difficult to ascertain.
Probably the most important point in this regsrd is that
remnants of galena in tetrahedrite are common at the contact
betwe=n these two minerals, whereas remnants of tetrshedrite
in galena are seldom found. Similarly remnants of tetrshedrite
in pyrargyrite are more plentiful than what could be considered

remnants ol pyrargyrite in tetrahedrite. In some of the
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veinlets of tetrshedrite in galena the pyrargyrite appears
to replace the tetrahedrite from the centre outwards to
within a skin surface of the contact with the galena. Such
& thin skin could be produced if the tetrahedrite came in
after the galena and pyrargyrite had solidified. However
Plate No. &5 illustrates the fact that the pyrargyrite is
later than the gelena, so such a condition could not ocecur.

The relations that indicete an order stephanite,
argentite, chalcopyrite, native silver, fluorite and calcite,
were dealt with under "megascopnic examination of the ore".
The position of the chalcopyrite is douvbtful. Since crystals
of it are found on the surface of the srgentite it seems
logical to sssume it is later than the argentite; but whethsr
it replaces the pyrargyrite and tetrahedrite in the sections
or is contemporaneous with them is still a question. Assuming
the native silver to be the last metsllic minerasl to cryst-
allize, you would exnect to find it deposited on tou of the
stephanite and argentite, which is indeed the case.

The order of crystallization may be represented by

the following diagram.
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Quartz
Pyrite RS = S

Arsenopyrite

Sphalerite

Galena
Tetrahedrite
Pyrargyrite
Stephanite —

Argentite

Chalcopyrite _
Native Silver ' R

Fluorite
Caleite

PRIMARY AND SECONDARY IIINERALS

There is no reason for considering all of the
minerals up to and including the tetrahedrite other than
primary. Harrenlo iﬁ discussing the pyrargyrite at the
Highland Bell lline points out that the boundaries between
the pyrargyrite and the minerals zssumed to be primary are
mutually rounded and that no secondary copper minerals,
unless the chalcopyrite and tetrahedrite be considered such,
are ascociated with the argentite. "The ruby silver occurs
in shoots which do not and have not reached the surface;
thet is the pyrargyrite has played out not only in depth,
but also in elevation.” This last field observotion is

certainly strongly suggestive of a primary origin for the
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ruby silver.

By the same token the other later métallic minerals
would appear to be primary. The copper minerals that are
often supergene, such as chalcocite, bornite and covellite
are notably absent. The paragenesis of the silver minerals

is strongly suggestive of hypogene solutions.

Sulphur Antimony Silver
Pyrargyrite 17.8 % 22.5 % 594 9%
Stephanite 16.3 10+& 68.+5
Argentite 1.9 E7.1
Native Silverxr , 100.0

The inference is that as time went on the solutions
became voorer in sulphur snd antimony =nd richer in silver,
the nstive silver being the end product.

However it is quite possible that the native silver
may be a product of the essily slterable asrgentite, though

the bulk of the evidence would suggest & primary origin.

OQRIGIN OF THE ORE

The obvious source of the ore appears to be the
Beaverdell batholith. During its intrusion and cooling
fractures »robably formed in the intruded Westkettle batholith,
and disep-eared in the overlying Wallace formation. Fhe ore-
bearing solutions ascended along these fractures depositing

the richer silver minerals =t the higher levels.
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