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Silback Premier Mine

History and Introduction

Silback Premier Mine is located about 1€ miles northwest
of Stewart B.C. in the Portland Canal, Salmon River mining
district. Gold and silver mineralization was discovered in
1910 and work started the following year. Production increased
steadily until 1935, In 1921 a 100 ton per day mill was con-
structed and later increased to 550 tons per day in 1931. Prior
to 1935 it was believed that the ore bottomed on the 1350 level
into low grade barren pyritic zones, and work was expanded above
the 1350 level., In 1935 Silback Premier Mines was formed to

o ntinue exploration below the 1350 foot level, and large reserve

S

were discovered between the 730 and 1350 levels, In 1953 the mine

closed down due to low prices. work begsn again in 1956 but only
weeks later the mill was destroyed by fire.

In 1958, Bermah Mines Limited, consisting of T.J. McZuillan
and his two partners leased portions of the mine from.Silback
Premier vines Limited. 1In 1959 they discovered a high-grade ore
shoot in the south wall of the old Premier glory-hole, and in
that year shipped €z tons of high-grade ore containing»GSO ounces
of gold and 16,029 ounces of silver., buring 1960 Bermah Mines
Limited shinped 1,239 tons of high-grade averaging €.z ounces per
ton of gold and 176 ounces per ton of silver, until their lease
expired on November 1,19€0,.

After Bermah Mine'8 lease expired; Silback Premier Mines
Limited continued mining and exploration of the high-grade ore-
shoot. In 1961 and 1962 a total of 1296 tons were shipped to the

smelter at dMontsna.
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This(ﬁineralographic, which follows,| is confined to ore
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specimens collected from the high-grade oreshoot discovered in
1959 in the old Premier glory-hole. It 1s not believed that

these samples however are completely representative of the oreshoot.

General Geology

The main rock types are volcanic rocks of the Bear River
Formatlon and bo.ies of quartz sanidine porphy%ycalled the Premier
Porphyg( Overlying rocks include the conglomerate and argillite
of the Salmon River Formaticn, and the argillite and slate of the
Nass Formstion. All rocks are Jurassic in Age and form the
Hazelton group.

The rocks associated with the ore deposits form the north-
east liamb of a large open syncline which trends northwest and
plunges gently towards thé northwest. The Premier forphyr is
intruded into the volcanic rocks as sills and appears spatially
related to the ore. The Purple tuffs overly the sincline con-
formably as a broad anticline on the flank of the syncline. It is
believed that these tuffs limit the ore and cause a strong zoning

effect on some of the mineralization.

MINERALOGY

Megascopie Description

Examination of specimens from the high-grade oreshoot of the
Prremier glory-hole suggests a low temperature vein filling deposit
with extensive replacement in places. wudost of the mineralization
is concentrated in fractures and vags within massive quartz veins
and highly altered rocks. DMost of the samples contained from
75 percent to 20 percent metallic mineral with much alteration.

Some secondary silicification was observed. The alteration
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minerals were studied in the hand specimens. The following is a
description of them.

1. Rosasite [Cuzn),(OH),(COz)]
- forms light green botyroidal crusts of radiating
fibrous crystals; cleavage 1s excellent in two
directions. Mineral appears similar to smithsonite
in form but gives a good positive Cu and Zn micro-
chemical test. FKosasite 1s formed from the alter-
ation of tetrahedrite, chalcopyrite and sphalerite.

2. Smithsonite [2nCCz]

- indistinguishable from rosasite without micro-
N chemical investigation; it forms a cruddy greenish
cream crust.

3. Cerrusite [PbCOz]

- forms brownish orthorhombic¢ crystals, both tabular
and prismatic in habit. Crystals are very crittle

~ and give a good microchemical test for lead.
Cerrusite is formed from the alteration of galana.

4. Guethite [HFeO)]

- forms as a botyroidal to cruddy dark yellowish
brown crust along fractures in the guartz; commonly
associated with cerrusite., Goethite forms from the
alteration of pyrite and other iron sulfide minerals.

5, Calcite and Aragonite E§a0q5]

- forms as white to clear radiating sprays of prismatic

\ crystals lining vuzs. Both calcite and aragonite
) appear to be present, the latter forms orthorhombic
crystals.,

€. Manganiferous calcite

- occurs as cruddy black to brown masses in fractures
and vugs.

7. bzarite [Cuz(Cog) y(0m) ]

- occurs only as a medium bluish staln with the calcite
N in vugs. Azurite is not common in the hand specimens

and is indistingaishable from langite.
s. Langite [Cug(S0,)(OH)4H 0|

v - langite is a light blue hydrated copper sulfate which
1s indistinguishable from azurite unless distinct forms
are observable., It was observed on selected hand
specimens as radiating prisms directly associsted with
native silver. It is a relatively rare mineral.



9. Linarite EbCu(SOz;)(OH);:]

- linarite was not observed but has been noted in rare
occurences from Premier Mine. It forms as deep blue
prismatic crystals from the alteration of copper and
lead minerals

The primary minerals found in the polished sections were
observed in the hand specimens and are best described in the
section, "Microscopic Investigation". Electrum appears to be more
abundant in the hand specimens that the polisned sections indicate.
It forms dense coatings along fractures and as filiform textures.
Native silver was not observed in polished sections, but was in

hand specimens as thin blsck coatings and wires lining vugs and

fractures. ©Silver 1s closely associated with argentite.

Microscople Examination of Polisned Sections

The minerals observed in order of decreasing abundance

include:
Quartz - 50%
Sphalerite - 5%
Pyrite - 10%
Tetrahedrite - 5%
Chalcopyrite } - 5%
Galena
Polybasite
Electrum - 5%
Pyrarggrite
Argentite

Native gold and silver, and pyrrhotite were not observed,

but are believed to be present.

Descriptions

1. Quartz [}LOQ

- there are two ages of ouartz present. The ground mass
for the minerslization is milky white fractured quartz which
has been strongly replaced by sulfides. Some has a distinct
hexagonal crystal form. Much of the silica is clear secondary
cuartz which has replaced the primary sulfides.
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Pyrite [?eSéJ

- recognizable by the F hardness, pale yellow color,
rough polish, high relief and isotropism. It occurs
disseminated throughout the guartz or segragated into
masses., The texture is generally clastic with some
replacement by later sulfides.

Chalcopyrite [@uFeSEJ

- recognizable by brassy yellow color, good polish,
C hardness, brittleness and weak ®nisotropism. It occurs
as massive replacements and as an ex-solution product of
sphalerite.

Polybasite Egélgsbgsigi

- light greenish grey mirersal with strong @inisotropism.

It has a hardness of C, good polish and may show moderate in-
ternal reflection. LEtch tests: KCN-stains black; FeClz
tarnishes iridescent to dark brown.

rolybasite 1s assoclated with tetrahedrite and is
distinguishable from tetrahedrite by its relative negative
relief, greenlsh color and reaction with KCN., It is
distinguished from pyrargggite by the greenish color,

Pyrarggpite fKQBSbégl

- similar to polybaBite but the color is distinctly more
bluish, FeCl etch, forms a black residue on pyrargerite
which will not wash off

Tetrahedrite EEuFe)148b4Si§] or Friebergite

- grey 1isotropic minersl with good polish and hardness
of D. Characterlstic etch tests include: HNOz - stalns
brown to iridescent; aqua regia - stains brown to iridescent,
Microchemical tests were positive for Cu and Sb. Tetrahedrite
forms along fractures and as massive replacements. It commonly
replaces the polybasite, although the polybagite may be an
exsolution product.

Sphalerite (2ZniFe)sS

- recognizable by its darker grey color, isotropism,
good internal reflectlon and streak. The mineral is easily
identified by a Zn micrchemlcal test. It occurs as massive
replacements and is in ‘contact with most of tne other Elnerals.
Usually sphalerite contains small ex-solution blebs.

Galena PbS
- the triangular cleavage pits, white color and good polish
are characteristic of galena. The mineral is not too abundant

and has been strongly replaced by sphalerite and secondary
silica,

Electrum (Au-Ag)

Electrum is the most abundant of the ore minersls in the
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suite., It 1s distinguished by the ligit yellow color, hard-
ness of A, sectility and isotropism. The KCN etch test varies
according to the silver-gold ratio (high silver ratio does not
stain as readily as low silver ratios). It commonly occurs in
veinlets associated with arzentite, electrum, etc.

Argentite [égzéj

- Argentite has a good polish, grey color, nardness A
and is isotropic. LEteh tests include: KCN - stains black,
HC1 - negative, FeClz - stains black, HNOz - stains very
slightly, KOH - stalns brown, HgCl, - stalns iridescent,

Significant Textures

Significant textures are important if formualating a proposed

sequence of mineralizstion. These textures are best illustrated

by the accompanying photomicrograohs. (Fiquves ) —15)
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Paragenesis

The paragenetic senuence is illastrated by the Vandeveer
diagram. (Figure 1¢) The seguence appears to have formed in
stages wnich may overlap one another to some extent. The following
is a summary of the stages of mineralization.
otage 1 -~ Formation of the main shear gzone followed by extensive

silicification alon: the zone to form the ouartz veins.

Stage & - Fractaring of the silicified rock and deposition and
replacement of pyrite, chalcoovrite, and possibly other
minerals including gold.

Stage 3 - Re-fracturing and deposition of the silver sulfo-salts,
tetrahedrite (frietergite), galena, sphalerite, argentite,
electrum and native silver, accompanied by replscement of
preceding minerals, Spohalerite precipitated ex-solution
chalcopyrite and has strongly replaced other sulfide minerals.

Stage 4 - Fuarther silicification and replacenent of sphalerite,
pvrite and chaicopyrite by clear quartz.

Stage 5 - Alteration of primary sulfides to goethite, langite,

azarite, linsrite, rasasite, cerrasite and smithsonite.

Classification of Ore Deposit

The deposit is best classifed as a leptothermal deposit,
naving been formed at depths and temperatures between those of
epithermal and mesothnermal deposits. This is suggested by zoning
characteristics which occur in regions of the mine. N2z zoning
was evident in the specimens observed. Temperature of formation
has been estimated to be between 200°C and 500 C and at a minimam
depth of 4000 feet. (Edwards) The tempersatare below which the
sphalerite-chalcopyrite solid solution willl unmix has been deter-

mined as between 350°C and 400°C. (Buerszer 1934)
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