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INTRODUCTION

Westmin Resources Ltd. is currently
conducting mining and milling operations at
their Myra Falls mine site located near the
south end of Buttle Lake in the center of
Vancouver Island (Fig, 1). A 90 km paved
highway provides access from Campbell River,

The Myra Falls deposits occur as _many

individual ore bodies grouped into several
EEﬁS?—EEHEEETFTET’iTT_ﬂ¥HEse ore zones are
currently being mined underground from two
mines - Lynx and Myra - at a rate of 930
short tons/day. These two mines have
provided all production since start-up in
1967. Production to the end of 1983
totalled 5,478,087 short tons which averaged
0.06 oz Au/T, 3.3 oz Ag/T, 1.5% Cu, 1l.1% Pb,
7.6% Zn.

The Price zone, discovered in 1979,
represents a modest extension of reserves
demonstrated through underground development
and definition drilling, but has not yet
been scheduled for production. The West G
zone, discovered in 1982, represents a
significant addition to reserves in the TLynx
Mine and provided initial production in the
latter part of 1984. Proven and indicated
reserves in Lynx, Myra and Price mines at
the end of 1983 totalled 1,243,000 short
tons averaging 0.07 oz Au/T, 2.3 oz Ag/T,
1.08 Cu, 0.9% Cu, 0.9%Pb, 7.7% Zn.

The H-W ore body, discovered at the end
o%q1919, is being developed as a major, new,
underground mine which will substantially
transform operations at Myra Falls.
Reserves in the H-W mine, at the end of
1983, totalled 15,232,000 short tons
averaging 0.07 oz Au/r, 1.1 oz Aa/T, Z.23

TG4, 0.3% Pb, 5. . conjunction with

“development of the—H-W mine, Westmin is

engaged' in expanding production to_-3000 .

short tons per day. New facilities include
a 2335 foot shaft, mill, offices, shop,
surface tailings disposal system and
hydroelectric power plant, H-W production
will commence in mid 1985S.

GEOLOGICAL SETTING

Most of Vancouver Island is underlain by
tocks of the Insular Belt of the Canadian
Cordillera. In' recent years the lower part
of the Insular Belt stratigraphy, including
the Paleo; ker Group, Triassic
VancouVer Group and Jurassic Bonanza Group
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(Fig. 3 to 5), has been recognized as part
of an allocthonous terrane derived from more
southern latitudes (Muller, 1977, Jones et
al., 1977, Muller, 1981 and Jones et al,.
1982). This major terrane has been named
Wrangellia by Jones et al. (1977).
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Figure 1. After Muller, 1981.

The Buttle Lake deposits occur in the
Myra Formation of the Sicker Group. The
Sicker Group is e o st raphic
unit recognized on Vancouver Island and has
been subdivided into three formations by

Muller (1980).

The Nitinat Formation is primarily com-
posed of pyroxene and feldspar por?hyritic,
basaltic volcanics and volcaniclastics which

/at )5/577.




form the lower part of the Sicker Group.
Muller (1981) estimated the thicknes: of the
Nitinat Formation at about 6000 feet and its
age as Ordovician to Silurian.

The a F i onform overlies
tng_NLLAﬂQLdEDLNILLDn and is composed of a
Variable sequence of differentiated and
bedded volcanics, volcaniclastics and
sediments. The volcanic component ranges
from basalt to rhyolite. Sedimentary rocks
are primarily volcanic greywacke with
interbedded argillite and chert which range
from black to green and grey with local
jasper-magnetite beds, Muller (1981)
estimated a thickness for the Myra Formation
of about 3000 feet although at Buttle Lake
the Formation appears to be greater than
6000 feet thick. Age
Silurian (Muller, 1980). In places a unit
of greywacke, argillite and intercalated
diabase sills lies within the top of the
Myra Formation. This unit has been termed
the Sediment-Sill Unit, estimated at about
1500 feet thick and has yielded Early
Mississippian radiolaria (Muller, 1980).

The Buttle Lake Formation marks the top
of the Sicker Group. It is composed
primarily of limestone, commonly crinoidal,
with associated chert, greywacke and
argillite, The formation is about 500 to
1500 feet thick and has been variously dated
by paleontology as Middle Pennsylvanian and
Early Permian (Muller, 1980).

is possibly latest
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The Sicker Group is exposed on Vancouver

Island, primarily in three major areas . .r
structural uplifts, The Buttle Lake ore
deposits are exposed in the core of the

Buttle Lake uplift. Only Myra Formation and
Buttle Lake Formation rocks are exposed in
this uplift., Throughout Vancouver Island,
the Sicker Group appears to have been
deformed and metamorphosed primarily in the
green~-schist facies, Folding and tectonic
fabrics are variably developed but schistose
and lineated rocks are common. Locally,
amphibolite facies metamorphic rocks are
exposed especially adjacent Jurassic Island
Intrusions. A few K-Ar dates (Muller, 1980)
suggest a metamorphic episode in the Early
Jurassic, consistent with the age of the
Island Intrusions and contemporaneous
Bonanza Group volcanics.

The general geology of the Buttle Lake

area is illustrated in Figure 6 from Muller
(1964).

MINE GEOLOGY

Known occurrences °f;9iﬁuéﬁﬂ_£ﬁ%§iifﬁ in
the mine area are limited to a stratigraphic
zone approximately 1500 feet thick. This
mine sequence is underlain by primarily
andesitic volcanic and volcaniclastic rocks
and is overlain by a thick unit of bedded
tuff or volcanic wacke with interbedded
green to grey chert. This overlying unit is
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in the order of 1500 feet thick and is
locally called the sharp banded tuff unit,
A few thousand feet of volcaniclastic rocks,
primarily lapilli tuff with some coarser
breccias, overlie the sharp banded tuff and
are in turn overlain by the Buttle Lake
formation. Major, sill-like units of
diabasic-textured, basaltic rock are
intercalated within the sharp banded tuff
unit and overlying stratigraphy.
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Mine Sequence

The stratigraphic zone which hosts the
Buttle Lake orebodies is characterized by
complex stratigraphy involving a wide range
of volcanic, volcaniclastic and sedimentary
rocks. The wvolcani mponent includes
ba_gg;g,__,andm,m,%gwwmn
of these rock types occ as extrusive,
massive phases and as fragments in extensive
volcaniclastics which range from monolithic
to heterolithic, The volcaniclastics range
from fine tuff to coarse breccia and include
in situ brecciated phases of massive
volcanic rocks. The mine sequence is

predominantly basaltic to andesitic and

predominantly wvolcaniclastic. Subordinate
sediments include black argillite a.1
siltstone, black, green, grey and red chert,
massive sulfide and barite.

The mine sequence is variably bedded but
individual bedding units are lensoidal and
discontinuous, Bedding varies from lamin-
ations and thin beds in chemical sediments
and fine volcaniclastic to very thick
(several tens of feet or more) in coarse
volcaniclastic and flow units. Graded beds
are common especially in the size range from
fine tuff to coarse lapilli, but grading is
also recognized in coarser clastics. Graded
beds in general appear to fine upwards in a
single cycle. The bedded volcaniclastic
rocks are fair to well sorted with better
sorting in the finer clastics. The coarse
clastics are relatively matrix-poor with
generally less than 15 to 20% apparent
matrix. Individual clasts are predominantly
angular to subangular. Mixed volcani-
clastics contain fragments of all rock types
mixed in widely varying proportions.
Locally fragments include tuff, argillite,
chert, jasper, massive sulfide and barite.
The volcaniclastics at Buttle Lake appear to
have been deposited primarily by cold,
submarine density flows and turbidity
currents although hot ash flow deposits may
be present locally.

The mine sequence is characterized by

QM}WT .
These variations are mos unced —im- a
nor theast-southwest direction. Continuity
of units and stratigraphic zones is best
developed in a northwest-southeast direction
parallel to the strike and trend of ore
ZOnes. Despite lateral facies variations,
there is a recognizable vertical strati-
graphic ordering within the mine sequence.

The base of the mine sequence is marked
by the H-W rhyolite, the lowest rhyolite
unit which ha ien recognized and
correlated through the mine property. It is
apparently the most extensive and locally
thickest rhyolite recognized. It varies
from a thin, bedded zone of black argillite
and rhyolite tuff to a complex assemblage of
various rhyolite phases aggregating up to
more than seven hundred feet thick. The H-W
rhyolite is composed of predominantly
clastic rocks ranging from coarse breccia to
fine tuff. Massive and in situ brecciated
rhyolite phases are present locally and
appear to represent domes up to 400 feet
thick, The rhyolite varies from non-
porphyritic to strongly quartz and feldspar
porphyritic. This rhyolite unit is-—host—to

the H-W orebody which lies 11 op

The H=W_rhyo is overlain by several
hundred feet of complex stratigraphy distin-
guished by the presence of extensive units

of coarse, @L;gdmglaatugi_!gigg_sgntain a
small proportion of rhyolite clasts and a
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Figure 3. From Muller, 1981,
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very small proportion of massive sulfide
clasts. These predominantly andesitic
clastics are intercalated with andesite flow
unfits and flow to dome-like units of
massive, siliceous dacite. Individual
andesite and dacite flows range up to a few
hundred feet thick. This stratigraphic
interval is locally called the ore clast
breccia zone although much of the interval
consists of non-rhyolitic mixed clastics
which lack sulfide clasts and a significant
proportion consists of finer clastics - tuff
to lapillistone with minor chert beds. The
occurrence of sulfide clasts is not limited
to this interval. Localized lenses of
rhyolite tuff to lapilli tuff occur
throughout the ore clast breccia zone.

The Lynx, Myra and Price ore zones lie

within a stratigraphic interval up to

approximately 500 feet thick. This interval
extends from the middle of the mine sequence
to about 300 feet below the top of the mine
sequence. In places this interval overlaps
the upper part of the underlying ore clast
breccia zone. The Lynx, Myra and Price ore
zones have been correlated as segments of a
formerly continuous system of stratiform ore
lenses and host rhyolite clastic beds doc-
umented over a strike length of 19,000 feet
along a flat-plunging northwest-southeast
trend. The Lynx and Myra zones were
separated by erosion in Myra Valley whereas
the Myra and Price zones were separated by
displacement on an inclined cross-fault with
2800 feet of net slip. The Price fault
block was uplifted about 1000 feet relative
to Myra.

The long axis of the Lynx-Myra-Price ore
system is coincident with a flat, northwest
trending, anticline axis with ore bearing
rhyolite beds lying on both limbs. The
anticline is asymmetric with a steep,
northeast dipping axial plane parallel to
the predominant schistosity. The northeast
limb dips on average about 30 to 40°
northeast whereas the dip of the southwest
limb averages vertical and varies from 50°
southwest to 70° northeast (overturned).
The average vertical dip of the southwest
limb has been documented in Lynx mine over
an elevation range of 2000 feet. The steep
dipping ore bodies of the southwall zone and
S-zone in Lynx mine are fault offset
equivalents lying in the steep, southwest
limb of the anticline (Figs. 2, 8 & 9). The
moderately dipping ore bodies of G-zone, its
fault offset equivalent west G-zone and the
stratigraphically 300 to 500 feet higher
G-hanging wall zone all lie in the north
limb of the anticline. Within the south
limb ore zones (southwall and S-zones) ore
lenses lie on at least two stacked horizons
separated by pechaps S50 to 300 feet strati-
graphically. The G-hanging wall zone has
been corcrelated directly to the south limb
ore zones however G-zone may also correlate
with the south limb ore zones and thus
represent increasing stratigraphic separ-

ation of two horizons from south to north

across the anticline.

In the northwest part of Lynx mine, the
north limb mineralized rhyolite beds have
been documented over a dip length of 1500
feet which, added to the south limb ore
zones 1indicate a broad sheet-like distri-
bution of rhyolite beds continuous for more
than 3500 feet of dip length across the
northwest trending anticline axis. Along
trend to the southeast the lateral extent of
the ore horizons diminishes to a total dip
length of about 2700 feet at the southeast
end of Lynx Mine. In Myra mine the host
rhyolite lens appears compressed in the axis
of the anticline and has a dip length in the
order of 1000 feet (total of both 1limbs).
Present form of the folded ore horizon
varies from nearly isoclinal to asymmetric
(Fig. 7). In Price mine the rhyolite has a
dip length of several hundred feet and hosts
massive sulfide principally on the northeast
limb, which dips 40 to 50°. The southwest
limb hosts only minor massive sulfide and
dips near vertical to steep southwest.

In the Lynx-Myra-Price system, sediment-
ary massive sulfide lenses primarily occur
within or on the top contact of the host
rhyolite beds. The rhyolite is predomin-
antly sorted tuff to lapilli tuff with
subordinate coarser fragmentals and local
massive phases. The rhyolite varies from
apparently nonporphyritic to quartz and
feldspar porphyritic. Well developed
internal bedding is recognized in many
places and ranges from laminations in fine
tuff (locally interlayered with cherty beds)
to thick beds graded from coarse lapilli
size to fine tuff. The rhyolite is
typically sericitic, schistose and contains
a few percent disseminated pyrite. Ore
sulfides and barite are commonly present in
highly variable amounts.

The ore bearing rhyolite beds in Lynx
and Myra mines are commonly, but not
everywhere, overlain by flow and flow
breccia units of basalt or andesite which
range up to several tens of feet thick and
commonly contain minor fragments of jasper.
Locally jasper lenses have been observed
close to the top contact of ore lenses in
both limbs of the Lynx anticline. Jasper is
not unique to this stratigraphic position
but its occurrence here is notable. In
addition to mafic flows, the stratigraphy
between and above the Lynx, Myra and Price
chyolite beds includes fine to coarse mixed
volcaniclastics with or without clasts of
rhyolite and massive sulfide.

An upper rhyolite horizon lies 70 to 300
feet stratigraphically above the ore bearing
rhyolite beds of Lynx and Myra mines in a
position very near the top of the mine
sequence. This horizon in characterized by
an association of quartz-feldspar porphyry,
black argillite to black chert, jasper and

4——————-———
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green to grey chert. The quartz-feldspar
porphyry component varies from thin beds of
sorted and graded tuff to a 150 foot thick
interval of coarse breccia. No orebodies
have been found in this horizon although
massive sulfide clasts occur in the
thickened breccia phase in at least one
area. This upper horizon has been
documented in both limbs of the Lynx
anticline and surface mapping has traced it
over the hinge with apparent continuity.

After Muller,
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Inherent in the mine sequence is a
upward stratigraphic zonation fro
nonhematitic rocks to hematitic rocks which
generally occur within the upper third to@
half of the mine segquence. Hematitic unite&s
are primarily defined by purple and greel
volcaniclastics in which some, but rarely;
all, of the clasts are colored variou
shades of dark purple or mauve due ¢t
microscopic dissemination of hematité§
“dust™. These purplish volcanic clasts are
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in all proportions with the otherwise
similar, green to grey clasts of basalt,
andesite or dacite. Locally some clasts
show purple rims around greenish cores or
vice-versa. Uncommonly, clasts exhibit up
to several alternating, concentric rings of
purple and green coloration. In some areas
purple clasts are preferentially dacite and
are mixed with green mafic and dacite
clasts. In places, purple and green
clastics contain minor, angular chips, up to
several millimetres, of massive, dark red
hematite. Locally, occasional jasper clasts
of all sizes are found. Massive dacite
units within purple and green zones may be
mauve and massive mafic flows commonly
contain streaks and seams of dark red
hematite or occasional fragments of jasper.
Fine tuffs and argillaceous rocks may be
dark maroon,. In general, fragments of
massive sulfide do not occur in purple and
green mixed clastics, and rhyolite clasts in
purple and green beds are recognized only in
association with the upper horizon.

mixed

- Purple and green intervals are typically
intercalated with green intervals on a scale

that ranges from individual beds to broader
intervals encompassing many beds an~ flows.
The overall purple and green zone, which

encompasses many alternating purple and
green intervals, is in part intercalated
with the upper part of the ore clast breccia
zone and in part overlies the ore clast
breccia zone, From the area of the Price
mine, through Myra mine, to the southeast
end of Lynx mine, the base of the purple and
green zone occurs somewhat below the level
of the Lynx-Myra-Price rhyolite and ore.
Through the central and northwest parts of
Lynx mine, the base of the purple and green
zone lies immediately above the Lynx
rhyolite. To the northeast, down-dip from
Lynx mine purple and green intervals appear
to stack downwards into somewhat lower
stratigraphic levels. From these lower
limits, purple and green intervals extend up
into the base of the sharp banded tuff unit
which overlies the mine sequence. The
purple and green zone in general, as well as
individual purple and green intervals within
the zone are used as important guides for
stratigraphic correlation.
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_ _ Structure and Meta»orphis»
In summary the mine sequence is a

complex heterallthlc zone, approximatel
1500 feet thick, characterized by bedded,
mixed volcanlclastics, volcanic flows and
subordinate chemical sedimentary rocks.

Individual Ilithologic units are discon- i i n
tinuous with a distinct northwest-southeast developed. The Ptewding descrApti

trend. The sequence is predominantly mafic, mine sequence has been in °"Ux = thes
with major rhyolitic units recognized at the primaryUthologies. Howeve , many of the
bottom, "'middlé and top of the mine sequence. 20cks are ~Mensely deformed and i A~ A~ j
Localized rhyolite and sulfide occurrences about the ori 'naly “thologies a J
are found throughout. Despite rapid lateral Jour 19! I .
facies variations, a general ordering of difficult to draw. Forthis descriPi
Ilthostratigraphic zones is recognized

within the mine sequence. In current mine

terminology, the general order of these ) ]

overlapping and intercalated lithologic are very fine grained and typ
zones is, from bottom to top:H-W rhyolite,

ore clast breccia zone, Lynx-Myra-Price

rhyolites, purple and green Zzone and upper property Is northwest. «'YW~
horizon rhyolite.



