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INTRODUCTION

Serem Ltd. currently holds title to a group of mineral
claims on southeastern Vancouver Island, under the terms
of an option agreement with Mount Sicker Mines Ltd.
Serem has been working on the property since June, 1978.
The work has centered on the production of a geological
map. Other work has included the rehabilitation and
surveying of 55 kilometers of grid lines, a study of
rock geochemistry in 772 specimens, a superficial study
of the structure on the property, and re-logging 1630
meters of diamond drill core from holes drilled by
Dresser Minerals in 1974.

Prior to commencement of the field work in 1978 a regional
program of exploration was carried out in 1977 centering
on the Mount Sicker Formation on Vancouver Island. The
results of this regional survey led Serem to focus on the
Mount Sicker Mines property on Big Sicker Mountain.

A study of the plans from the o0ld workings and results
from previous operators was carried out during the winter
months of 1977 and 1978. The results of this study are
summarized briefly in this report.

Near the conclusion of the 1978 field program of geologic
mapping a Pulse Vector Electromagnetic Survey by G.E.
White was carried out over about 30 kilometers of line

on the property. A separate report by G.E. White contains
the results of this survey. In addition about 6 kilometers
of Induced Polarization surveys were carried out over the
mine area to attempt to establish the usefulness of this
technique.

The geologic and structural implications of the schistose
Sicker volcanics 1s studied making use of sketchy geo-
logic data from old mine plans and sections. The resulting
sections from this structural study are used to interpret
the results of the geophysical tests using Induced Polari-
zation and Pulse Vector EM.
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Claims

The property includes 26 crown granted mineral
claims and 14 ordinary two-post claims held by
Serem under option from Mt. Sicker. Serem has
staked U4 modified grid claims covering 28 units.
For a detailed 1list see Appendix 1.

Location, Access and Topography

The Mount Sicker property straddles Big Sicker
Mountain and part of Little Sicker Mountain in
the Chemainus, Seymour and Somenos Land Districts,
Vancouver Island, British Columbia. Big Sicker
Mountain is 10 kilometers northwest of the town
of Duncan. Access to the property is by road,
from Highway 18 north on Somenos Road, north-
west onto the Mt. Prevost road and thence onto

a network of old mining and logging roads. It can
also be reached from Highway 1, via a turnoff to
the west onto a country road, just south of the
Chemainus River bridge.

Big Sicker Mountain 1s a little over 700 meters
high. For the most part its flanks slope between

10 and 30 degrees and it is densely treed, except
for some steep bare cliffs on the east side facing
Highway 1. The mountain has been glaciated and much
of i1t is covered with drift. The flatter parts of
the top and flanks are swampy. It is bounded on the
south by Mt. Prevost, on the west by the U-shaped
valley of the Chemainus River with Copper Canyon

in its bottom, on the north by the broad valley

of the Chemainus River and on the east by the
valley of Bonsall Creek and Highway 1.
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1.

Regional History

The Sicker Group consists of rocks which are
favourable for volcanogenic massive sulphides,

as shown by the Western Mines deposit which is
still operating. However, exploration and mine
development in more southern areas of Sicker rocks
have not used the volcanogenic model. There are
more than 60 mineral showings in an area from Port
Alberni to Shawnigan Lake, most of which were dis-
covered near the turn of the century.

Most of the land in that area was located within
the Esquimalt & Nanaimo Land Grant. Past explor-
ation has been conducted by or in agreement with
Can-Pac Minerals Ltd., originally the exploration
arm of Canadian Pacific and now jointly owned by
Canadian Pacific Investments Ltd. (60%) and Cominco
(40%). Gunnex Ltd. explored the area east of the

E & N Land grant during 1963 - 1966.

Serem Ltd. carried out a program of regional stream
sampling and literature compilation on an area
approximately 112 km long and 23 km in width from
Port Alberni to Shawnigan Lake during 1977.

At least five major companies were active 1in the
area during 1977. At the northern end of the area,
Western Mines and Cominco both held large claim
groups. Western Mines held 96 units comprising the
Sultan, Rupert, Dog, Shannon and Tasha claims which
cover rocks of the Sicker volcanic unit in the Mc-
Laughlin Ridge - China Creek area.

Chevron-Standard conducted a regional silt sampling
program over parts of the project area during late
1977. Imperial 0il has staked 81 units comprising

the Holy #1 - U4, Mons #1 - 4, QQ #1 and 2 claims
covering Sicker volcanics to the west of Mt. Sicker
across the Chemainus River. During 1977 they apparent-
ly have done considerable line cutting and begun

soil sampling and geophysical programs.

Hudson Bay Exploration and Development are interested
in the area. Their Vancouver office submitted a
proposal to option the Mount Sicker property from
Mount Sicker Mines Ltd. This proposal, for unknown
reasons, was turned down by Hudson Bay.
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Several independents were active staking previous-

ly known showings during late fall and early winter
of 1977. This activity is directly attributable to

the recent release by the B.C. Department of Mines

of information relating to properties within the

E & N land grant.

As a result of Serem's 1977 program, Mt. Sicker

Mines Ltd. (N.P.L.) was approached by the Serem Ltd.
Vancouver office in January, 1978 with the objective
of obtaining more data concerning their Mount Sicker
property on Vancouver Island. Fragmental data was
received and reviewed during the course of one week's
study.

Underground development has been ccnducted on both
Mt. Sicker and Mt. Richards. Mt. Sicker, formerly
known as the Twin "J" Mine in the 1940's and as the
Lenora-Tyee-Richard III Mines in the late 1800's,
has produced a total of 305,787 tons containing

o, 052 o7 geld: 841, 276 og gliver: 20,285,763 1bs.
copper: 45,960,252 1bs. zine; 504,473 1bs. lead

and 2,629 1bs. cadmium.

Mount Sicker History

The Mount Sicker area owes its development to the
fact that in 1897 a forest fire and subsequent rains
swept bare the hillside, disclosing a gossan out-
crop which proved to be the surface exposure of

the Lenora and Tyee south orebodies. During that

year separate interests began surface and underground
work on each claim. (See Figures 3 and 4).

A brief history of the three main claims (Lenora,
Tyee and Richard III) is given in chronological order.
Much of the following information was gleaned from
the annual reports of the Minister of Mines of
British Columbia.



LENORA

1898 Drifting, crosscutting and sinking. Two
parallel ore zones identified.

1899 Development and stoped ore stored in dumps.
Some handpicked ore sent to a smelter.

1900 Lenora-Mount Sicker Mining Company formed.

to Development and stoping continued. Shipped

mid- ore by wagon, narrow-gauge railway, E & N

1902 Railway, to Ladysmith thence by steamer to
Van Anda, Everett and Tacoma smelters.

Late Railroad completed to the mine. Smelter com-

1902 pleted at Crofton. Shortly after shipments

commenced to Crofton the mine was closed
because of litigation.

1903 Minor work done and small shipments of ore
to from the dump made to Crofton.

1907

1924 Re-opened under lease and bond by R.G.

Mellin, primarily to re-examine the north
ore zone, which was reported to assay 2%
copper, 7% zinc, with $1.50 in gold and
silver. This ore had become attractive
because of advances made in separating cop-
per and zinec by flotation.

1925 No work.

1926 Ladysmith Tidewater Smelters Ltd. took over
assets of Tyee mine and smelter and leased
the Lenora. Under the direction of R. G.
Mellin an adit was started on the Lenora
to connect both mines to provide efficient
working conditions.

1929 The lease on Lenora was dropped and work
ceased.



1897
5]
1901

1902
to
1907

1898
to
1907

TYEE

Explored and developed the property with
drifts, crosscuts and shafts. Made a small
shipment of sorted ore in 1901, which ran
8% copper, $5 in gold and $5 in silver per
ton. The bulk of production stored in sur-
face dumps.

Completed construction of aerial tramway

to Somenos where ore was transshipped by
Tyee Smelter at Ladysmith. A 1250 foot shaft
sunk to develop lower grade ore zone found
on 1000, 1150 and 1250 levels. Much develop-
ment, exploration and production during
these years. Concentration tests were being
made on low grade ore when mine closed due
to low price of copper. Work done on Tony,

X L, Key City and Westholme claims disclosed
some copper mineralization.

Developed and explored sporadically but
lacked sufficient working capital for
efficient operations. Shipped some ore from
dump to Tyee Smelter. When work stopped ore
was showling on floor of the 500 level. g?
o

Plans of the early development work, particularly

that undertaken in the deeper parts of the Tyee shaft
and on levels and winzes below the general Lenora-
Tyee 200-Horizon, are apparently non-existent. However
the Minister of Mines reports provide some rather
general information on the early development results.

1903 (a)

(b)

Initial development ocoperations within the
Tyee (South) orebody showed it to have a
maximum width of 40 feet, with general
average widths of 25-30 feet.

At the bottom (closely below the 400-foot
level) of the Tyee shaft green schists
carrying about 2% copper were encountered -
similarly mineralized as the schists flanking
the ore lenses in the upper levels.




13905

1906

1924
to
1925

1928

1929

1939

1940

(c) Throughout Lenora 3-level mineralization

(d)

of the schists was observed at several places,
but .... did not constitute ore of shipping
(min. 4% Cu) grade.

Schists intersected by winze and crosscut
100 feet below Lenora 3-level showed marked
mineralization, and appear to be looser
(effect of folding-crumpling) than at any
other point below 2-level.

At the 1000 ft. level about 3 ft. of mineral-
ized rock (Cu-Au-Ag assoc. with barite) was
intersected 208 ft. south of the shaft.

The same "low grade orebody" was intersected
at the (Tyee) 1250-foot level .... as had
been intersected at the 1000-ft. and 1150-
ft. levels.

Victoria interests undertook further ex-
ploration of north ore zone through drifting,
crosscutting and sinking after which no
further work done until the beginning of
World War IT.

Tyee holdings taken over by Pacific Tide-
water Mines, Ltd. which then obtained from
Mellin the Lenora lease. The adit being
driven on the Lenora towards the Tyee was
continued and ore was encountered.

Pacific Tidewater Mines, Ltd. taken over by

Ladysmith Smelters, Ltd. No work done on
Tyee or Lenora, and Lenora lease dropped.

SHEEP CREEK GOLD MINES LTD.

Sheep Creek optioned Lenora, Tyee and Richard
ITI.

A considerable amount of diamond drilling

and development was done before option dropped
due to low zinc price. Geophysical survey
(Spril 1940).



1924
to
1944

1946
1947

1949

1951

1952

1964
to

1966
1967

1968

TWIN "J" MINES LTD.

Taken over by Twin "J" Mines Ltd. who
drilled and sampled followed by underground
rehabilitation and preparation of mine site.
Milling began in mid-1943 at 125-150 tons
daily. Much exploration and development done.
Operations suspended in 1944 when sales con-
tract with Wartime Metals Corporation was
cancelled. Most production came from the
Lenora North ore zone.

Retimbered underground operations. Mining
and milling resumed. Concentrate shipped
to Tacoma and Trail. Closed in September.

Property taken over by Vancouver Island
Base Metals, Ltd. They repaired Tyee shaft,
retimbered tunnels, developed and drilled
before ceasing work.

Re-opened and milled 9,754 tons. Modest
exploration program carried out. Closed
in January 1952.

The present interests blasted an outcrop

on the Lenora and shipped 167 tons to Tacoma
Smelter. Subsequently, Mt. Sicker Mines Ltd.
was formed to work the property. A feasi-
bility study has been made with regard to
leaching of copper from the ore zones and
dumps.

A V.L.F. magnetometer survey was carried out
by Mt. Sicker Mines cutlined strong conductors
to the north and south of the main ore zone.

A magnetometer survey was carried out over
portions of the claim block.

Some stripping was carried out over area of

#2 portal.



1969

1970

1971

1972

1973
1974

1978

DDH's number S-1 and S~2 were drilled.

Hole S-2 encountered mineralization from

59 to 87 feet. Assay #4756, 80.5' - 87.0',
graded Au 0.19, Ag 2.50%, Cu 3.10%, Pb trace,
Zn 10.40%, BaSol 38.20%.

DDH's S-3 and S-4 stopped before objectives
completed.

A summary of these drill results are shown
in Table 1

Magnetometer and V.L.F. surveys completed
over 30 line miles.

Geological mapping followed by two short
Three X-ray diamond drill holes totalling
250' in N.E. showings.

Geochemical soil sampling for copper and
zinec revealed several targets. Bulldozer
trenching on N.E. zones, north of Westholme
shaft and north of Richard III shaft.

Ducanex optioned Mount Sicker property.

Grid was expanded and geologically mapped by
Ivor Watson. A C.E.M. survey was completed
over property revealing no anomalies.
Approximately 3000 feet of diamond drilling
in 5 holes completed.

IP survey over N.E. zone.

Assessment Report #5164 indicates diamond
drilling of eight holes by Dresser Industries.
Drill holes MS 74-1 through MS 74-8 were
relogged and results are included in Appendix
2.

Esso Minerals Ltd. tested an Apex Parametrics
Maxmin II on Mt. Sicker by running 4 test
lines across the strike of the orebodies
between the Lenora #3 adit and the Tyee shaft.
Near the Lenora #2 adit ore is near the sur-
face and the instrument responds well with
both the in-phase component and the out-of-
phase component. However, on a line crossing
near the top of the Tyee shaft, where the
orebodies are (or were) at a depth of between
100 and U400 feet below surface no response
was obtained.



. : MINERALIZATION IN DIANOND DRILL HOLES

(Core assavs unless otherwise notegd)

Hole No. Footage Au Ag Cu Zn Pb BaS0;
From - To oz/ton cz/ton
S2 59 - 80.5 0.01 0.15 (5.0 - 3.
0.5 - 87.0 0.19 2.50 3.1 1g. 1 itk
X1 0 -~ 37.5 tr  tr .21 - )
37.5 - 107.2 0.005 2.10 0.13 - ) ESludge asseys
107.2 - 145.0 tr 0.08 0.13 - )
X2 15 - 20 tr 0.14 0,88 0.02
20 - 25 Tt 0.14 208 0.01
25 - 30 tr 5.02 2.22 0.0
S=72-1 128 - 136 tr Er 0,01
139 - 144 tr 0.@02 20071
144 - 154 tr P »5.01
295 - 305 0.04 0.C3 >5.02
312 - 322 0.005 0.02 4 0 [ 0.02 > 02
322 - 333 tr - Q.03 0¥ 0.02 c.C2
333 - 343 7 tr C.17 0.02 0.02
343 - 353 tr tr 0.06 >0.02 0,02
353 - 358 tr 0.05 0.09 >0.02 »0.02
S-Te=2 190 - 200 ‘ tr e 0.01 >0.02 =
B - 222 tr tr 0.02 20.02 -

387 = 28y tr te - 0.08 0.03 -
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Hole No. Toctage Au ig Cu Zn Pb BaSC
| ' From T - oz/ton cz/ton
S=72-5 24 - 34 - - 20.. 01 -
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Review of this data by Serem has led to the con-
clusion that 1) V.F.L. is not a suitable instrument
for exploration here; 2) as orebodies on this prop-
erty contain little or no magnetic material, the
magnetometer survey produced no useful results, and
3) it was concluded that the depth penetration of
the horizontal loop C.E.M. survey was insufficient.

Ore in the old mine occurred as two orebodies, more
or less parallel and trending east-west. It was of
massive sulphide type, containing principally cop-
per and zinc with minor lead and significant gold
and silver. Barite is a major constituent of some
ore and may be of economic interest.

Table II following shows the production history
of the old workings.



MINE PRODUCTION RECORD

Period Tons Au. oz. Ag. oz. Cu. 1bs. Zn. lbs.*
1898-1907 78,983 10,349 279,935 5,951,227) - (est. @ 8%)
12,876,369) 40,428,400
1903-1907 5,405 734 16,806 250,453)
1943-1944 34,893 2,617 71,531 921,175 4,270,903
1947 8,295 507 15,878 173,952 536,995
1951-1952 9,754 316 15,554 86,773 713,954
1964 167 12 294 5,814 est. 10,000
/?_7; R (o
TOTAL 305,787 40,052 841,276 20,265,763 45,960,252

or 315,787 tons € Au, 0.13 oz./ton; Ag, 2.75 oz./ton; Cu, 3.3%; Zn, 7.5%

W. M. Shérpe estimates that the production of mine ore before sorting
plus the subsequent mill feed actually amounted to about 400,000 tons @
Au, 0.10 oz./ton; Ag, 2.1 oz./ton; Cu, 2.5%; Zn, 5.7%

(* Zinc not recovered 1898-1907)
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REGIONAL GEOLOGY

Vancouver Island is the main component of the Insular

Belt, the westernmost major tectonic subdivision of the
Canadian Cordillera. On Vancouver Island the Insular

Belt contains a middle Paleozoic (Sicker Group volcanics)
and a Jurassic (Bonanza Group) volcanic-plutonic complex,
both apparently underlain by gneiss-migmatite terranes
(Wark and Colquitz Gneiss) and overlain respectively by
Permo-Pennsylvanian (Sicker Group sediments) and Cretaceous
clastic sediments. The two veolcanic complexes are separated
in space and time by a thick shield of Upper Triassic basalt
overlain by carbonate-clastic sediments (Vancouver Group).

The structure of the island is almost entirely dominated

by steep faults. Only the flysch-type Pennsylvanian and
Jura-Cretaceous sediments and associated thin-bedded tuffs
show isoclinal shear folding. Faulting and rifting probably
occurred during the outflow of Karmutsen lavas in late
Triassic time, establishing the northerly and westerly
directed fault systems affecting Sicker and Vancouver Group
rocks. Faulting in northwest direction, accompanied by
southwestward tilting in the west, and later by northeast-
ward tilting in the east ( the latter affecting Upper Cre-
taceous sediments) occurred in Late Mesozoic to Early
Tertiary time. Faulting in a northeasterly direction af-
fected younger Mesozoic and Early Tertiary rocks. The
important San Juan and Leech River Faults were active
respectively in Late Mesozoic and Early Tertlary time and
may be structures associated with subduction zones.

The most recent compilation of regional geology of Van-
couver Island was published in 1977 by J. E. Muller of

the Geological Survey of Canada as Open File 463, consisting
of a geological map of Vancouver Island at a scale of

1 : 250,000, a generalized geologic cross-section showing
relationships of formations and marginal notes. Most of

the following regional geological description has been
adapted from Muller.
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Sicker Group

The Sicker Group comprises all known Paleozoic rocks of
Vancouver Island and is subdivided into a lower volcanic
formation, a middle greywacke-argillite formation, and

an upper limestone formation. The group is exposed in
narrow, fault-bounded northwest trending uplifts. The
largest is the Horne-Cowichan Lake uplift. The Buttle
Lake uplift lies in the center of Vancouver Island, and
some smaller outcrop areas occur to the northwest in the
Nimpkish region. ’

The volcanic rocks range from fine grained banded tuffs
to breccias with clasts 10 cm or more in size and agglom-
eratic lava flows. Flows, tuffs and related dykes common-
ly contain phenocrysts of uralitized pyroxene and albitized
plagioclase. A few chemical analyses indicate chemical
compositions ranging from basalt to rhyolite. Although
internal structure is generally well preserved the rocks
are mostly of low greenschist chlorite-actinolite metamorphic
rank. Locally they are shear-folded and converted to
chlorite-actinolite schist. The undetermined thickness

is estimated to be between 1,000 and 3,000 meters. Only
one K-Argon age determination on actinolite in uralite
porphyry from Saltspring Island yielded an age of 249 +
10 m.y. The apparent age of metamorphism is thus Middle
Permian and the cooling age must be Earlier Permian or
older.

The greywacke-argillite sequence occurs in graded beds,

a few millimeters to several centimeters thick, of argil-
lite and siltstone, or in beds to several decimeters thick
of greywacke sandstone. The greywacke locally contains
lenses of detrital limestone. The formation is commonly
silicified and like the volcanic rocks its structure
varies from almost flat lying bedding to isoclinal folds.
Total thickness is estimated to be in the order of 600
meters. Fusulinids and other foraminifera,obtailned from
the limestones, indicate a Middle Pennsylvanian (Des-
moinesian) age.

The Buttle Lake Formation, youngest part of the Sicker
Group, is exposed in many places along the margins of the
uplifts where Paleozoic rocks are overlain by the Karmutsen
Formation. Yole (1969) measured a type section in the
mountains west of Buttle Lake of 320 m of interbedded
crinoidal limestone and chert. On the basis of brachiopods



and a single fusulinid he dated the rocks as Early
Permian (Wolfcamp to Leonard) but Sada and Dannar
(1974) determined a Middle Pennsylvanian age on the
basis of fusulinids for the limestone at Horne Lake.

The Sicker Group is an apparent remnant of a mid-

Paleozoic volcanic arc, buillt on oceanic crust or

perhaps on the continental edge. The Sicker Group

formations may be a continuous succession, but the

possibility of an unconformity between the broadly folded grey-
wacke-argillite sequence cannot yet be excluded. Furthermore,
as parts of 1t are invaded by Devonian or older Tyee
Intrusions whereas other parts are Pennsylvanian, the

group may represent several tectonlic units of which the

oldest one would appear to be pre-Devonian. That

gquestion remains to be solved by further structural and
isotopic investigation.

Two massive Zn-Cu sulphide deposits within the Sicker
Group are Western Mines, and the inactive Twin "J"

Mine on Mount Sicker. The host rocks for these deposits
are sheared cherty tuffs and volcanic breccias. The ore
zones are tabular, lens-like, and irregularly-shaped

and are a few to a hundred meters long. Ore minerals
sphalerite, pyrite, chalcopyrite, galena and

tetrahedrite generally constitute more than fifty percent
of the material in the ore zone.

Barite 1s a major gangue material. Later deformation
and metamorphism may have further concentrated metals
that most likely were deposited at the same time as
the host rocks.

Iron and manganese occur in siliceous interlava sediments
of the upper part of the Sicker Group north and east of
Cowichan Lake, near Ladysmith and on Saltspring Island.
Rhodonite of good quality i1s known at several places
including Hill 60, Saltspring Island, and Shaw Creek.
These deposits are considered to be syngenetic and have
no known relationship to plutonic intrusive processes.
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Minor skarn occurrences, containing sphalerite, galena
and molybdenite, are known near intrusive contacts with
the Sicker Buttle Lake limestone formation. The iron and
copper producing magnetite-chalcopyrite-calcsilicate
skarns are mainly found higher in the section at the con-
tact of Triassic Quatsino limestone and Jurassic Island
Intrusions.

MOUNT SICKER LITHOLOGIES

3.1. Unit 1 - Quartz Schist

The great majority of schists, and therefore the
majority of Sicker Group rocks in the mapped area
south of the 26 N base line fall into this group.

They are all rich in quartz and contain more sericite

than chlorite or actinolite. Metamorphism has des-
troyed their original textures to such a degree
that they cannot be classified according to their
origin and must be grouped together as schists. It
is assumed that most of them originated as some
type of aclid or intermediate volcanic rock.

Unit 1 is broken into four sub-units, described
below:

Sub-Unit la - Sericite Quartz Schist

This name 1s given to schist composed almost entire-
ly of quartz and sericite. Chlorite and other mafic
minerals are rare or absent, and the quartz occurs
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in very fine to finely crystalline form. Larger
quartz grains such as augen are rare or absent.

The usual form for this rock has thin (less than

2 mm) laminae of fine grained quartz separated from
each other by a millimeter or less of sericite
schist. The ratio of quartz to sericite varies and
either mineral may dominate. The quartz laminae and
schistose foliations may be smooth and planar but
usually are not. Viewed in cross-section the most
common form has the quartz laminae persisting for a
few centimeters, pinched out at either end tetween
sericite foliations. Often, the schistosity is
wavy, distorted by open microfolds with an ampli-
tude of a few millimeters and a half wavelength of
1 to 3 centimeters. In cther cases, the schistose
surface is very rough and irregular, without any
particular wavy pattern.

Very small amocunts of disseminated pyrite are usually
present in this schist. It and the other more. acid
schists very often contain heavy coatings of earthy
red hematite on fractures or schistose cleavages.

Sub-Unit 1b - Sericite Augen Quartz Schist

In comparison with the other types of guartz schist,
Sub-Unit 1b is rare. A few occurrencss exist, most
often associated with la or 1d. In one instance, at
the northern extremity of the mapped area, bands 1
or 2 cm thick of sericite zugen quartz schist occur
within chlorite schist (Unit 3a).

Sericite augen gquartz schist is simply sericite
guartz schist with the addition of a few percent
quartz augen, ranging in size from 2 to 5 mm. The
augen are enclosed by either riner grained quartz

or by sericite. With glassey grey lustre and colour,
they are sometimes easily cseen in hand specimen, but
cften the first indicztion of their preserice is &
lumpy or krnotty surface to the schistosity whers 1%
bends around the zugen.

Except for the presence I augen, Jnit 1L is fextural-
1y and mineralogically similar tc lz.



Sub-Unit l¢ -~ Chlorite Sericite @uartz Schist

Thils type of schist 1s more common than the pure
sericite quartz schist, particularly in the southern
part of the mapped area, near or south of the O N
base line.

The criterion for inclusion in this unit is that a
schist contain a significant amount of chlorite, but
that chlorite be less abundant than sericite. The
usual amount of chlorite is about 10% of the phyllo-
silicates. However, anywhere up to 50% of the phyllo-
silicates may be chlorite.

Chlorite is usually the only mafic mineral recognized
in these schists but it is probable that fine grained
actinolite is mixed with much of the chlorite.

The chlorite usually occurs as millimetric specks or
streaks within the schist. In the plane of the schist-
osity it most often appears as streaks about 1 mm

wide and a few millimeters long; looking at these
streaks end-on they appear as specks. As the amount

of chlorite in the schist increases the streaks be-
come patches and the schistose foliations become
dominantly green.

Minor pyrite 1s usually disseminated in the chlorite
sericite quartz schist. Specks of epidote are some-
times seen. The less chloritic versions, like Sub-
Unit la, often have heavy coatings of earthy red
hematite on fractures and cleavages.

The texture described for Unit la, with thin laminae
of quartz separated by schistose foliations, is alsc
characteristic of Unit lc. The latter unit is even
less likely than the former to have smooth planar
schistosity.
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Sub-Unit 1d - Chlorite Sericite Augen Quartz Schist

This is by far the most common type of quartz schist
on the property. It has a wide distribution through-
out the map area, though 1t is relatively rare north
of the 26 N base line. Most importantly, it forms

the bulk of the schist in the wide east-west schist
band across the east-central part of the mapped area.

Sub-Unit 1d is Sub-Unit 1lc¢ with the addition of quartz
augen in variable amounts. The augen range in size
from 2 to 5 millimeters and usually make up less than
107 of the rock, though in some instances they reach
20%Z. In more siliceous types the augen show up as
clear grey crystals within the finer grained quartz,
while in less siliceous schists the augen are en-
veloped by sericite or chlorite.

Immediately south of the gabbro which straddles the
26 N base line is a zone of frequent outcrops of
Unit 1d. Within about 200 meters of the caontact with
the gabbro and east of line 32(a) E, an unusually
high proportion of the augen are coarse, of the
order of 5 mm. A similar situation 1s found in Sub-
Ugit 1d in the vicinity of 6+30 N on lines 72 E and
76 E.

Besides their coarseness, augen in these areas are
notable in that a few of them have major axes which
are nct parallel to the schistosity of the rock.
Such "augen" are oval tut are more roundsd in cut-
line than those oriented witnh the schistesity, and
they are all coarse, of the corder of 5 mm in their
lecngest dimension. They are not, strictly sveaking,
augen, but their origin is not known at tnis time.

Another cnaracteristic of Sub-Unit 1ld in this east-
central part of the property is that the schistosity,
though apparent in weathered outcrops, is relatively
weak. A freshly cut surface often does not show any
fecliation. The groundmass is highly siliceous and
more homogenecus than in most schists, with a tenden-
cy for the quartz and sericite to be mixed together
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fied feldspar phenocrysts. Where found, they re-
present as much as 15% of the rock.

The writer suggests that much of Unit 1d in the
east-central part of the mapped area represents
metamorphosed rhyolite. Hcwever, more detalled work
would be required to verify or disprove this con-
jecture. i

Unit 2 - Schist

The schists are related to the quartz schists, but
differ from them because of their non-siliceous
character.

The schists occur to a minor extent soutn of the
26 N base line among the quartz schists, but the
majority is present in a 400 m wide zone south of
tne 56 N base line.

The unit includes several sub-units which grade into
each other along and perpendicular to thelir strike.
In general, Unit 2 comprises soft light coloured
schists, very fissile and subject to deep weathering
which leads to red, light brown and black spots and
stains on the surface and schistosity planes.

The schistosity is usually steep,striking WNW with
minor local variations including sudden % Uus°
changes over 1 -~ 2 cm (kink bands?) which show as
near verticaily plunging ridges on the schistosity
plane.

Sub-UJnit 2a - Sericite Schist

This is mostly a fine and very fine grained sericitic
schist, light coloured in cream and light grey.

Quite often the rock holds light coloured siic tc
sandrize grains or specks amonz wnich guartz can
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be observed. The quartz seems mostly subrounded

to rounded and to a lesser extent angular. In cne
case, rather hard, fine grained, bluish grey por-
phyroblasts were found (stn. 15+00 N, line 32 E).
They show stubby prismatic shapes and are indepen-
dent of the schistosity in their orientation (chlori-
toid?). Quite often some calcite forms part of the
rock. Silicification can take place locally, for
instance on the road near stn. 16+50 N on line 00.
These siliceous portions are often rich in pyrite.
Small amounts of carbonate are encountered in most
cases.

Sub-Unit 2b -~ Sericite Augen Schist

The sericite augen schist is essentially a sericite
schist (2a) with significant amounts of cuartz augen
(see Unit 1) which vary in amount and size from

place to place. Up to 20% augen may occur, mostly
seen as fine to medium size puckerings on the schist-
0sity planes. Equidimensicnal shapes (mostly sub-
rounded to rounded) are dominant on the schistosity
planes. Some angular shapes might be caused by
cataclasis and/or recrystallization.

In places the rock is covered with brown freckle-
like spots (less than 1 cm) of oxide and shows a
sligh®t increase in the anount cf calcite. Hors
regular are the red and 1light breown oxide srots anz
stains, caused by weathering.

Sub~-Unit 2c¢ -~ Chlorite Sericite Schist

This is sericite schist containing significant amounts
of chlorite. Usually 10% or less of chlorite is pres-
ent, but where Sub-Unit 2c¢ is transitional to 3ub-
Unit 3b, the chlorite may apprcach 50%. Its mcst

frequent mode of occurrence 1is as pa”alWel streaks
in ths plane c¢f the schistosit;. Az the chicrite te-
ccmes richer, these streaks czozlesce ©o f:?ﬂ 2C7TS
and vatches. 1If may zlso cezur =23 dizcreTe Cr=l.il,
crobarly rerresenting altersed greins of scme criginzd
times finely zZizrerssd 2hlzrite
a green piligment in the zcnizso.
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Sub-Unit 2d - Chlorite Sericite Augen Schist

This is a chlorite sericite schist (2c), containing
significant quantities of quartz augen.

Unit 3 - Chlorite Schist

Besides chloritic schists derived from the younger
gabbro and andesite (Units 14d and 15b), there exists
a group of chloritic schists which do not show any
relationship with these rocks. They occur mostly
north of the 26 N base line in bands (layers?) with
steep dips, following the general WNW strike of the
schistosity. Of the two types the sericite chlorite
schist is more strongly represented in the northern
half of the area while the chlorite schist prevails
towards the south. The bands vary in width between
600 m in the east and less than 30 m in the west.

Sub-Unit 3a - Chlorite Schist

This is a soft dark-green schist composed of chlorite
with little or no sericite. It is freguently cal-
careous, with the calcite invisible in the ground-
mass of the rock or as thin coatings on fractures.

Freshly broken specimens of chlorite schistc often
have a slightly silty fesel and weathered surfaces
may be slightly rough. On cut surfaces a few percent
fine sand or silt size quartz grains sometimes are
visible. Much of the chlorite schist is probably

a metamorphosed silty mudstone or very finely
tuffaceous mudstone.

Usually, this unit contains only trace amounts of
pyrite, but in the east-central part of the mapped
area, in the vicinity of the silicified rock cf

Unit 1&, it contains up tc 10% ccarsely disseminated
pvrice.
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Ccntacts between the rocks of Sut-Unit 32 and
more sericitic ones such as those of Unit 2 tend
to be sharp, the transition occurring within 2 cm.

Sub-Unit 3b - Sericite Chlorite Schist

In this sub-unit chlorite schist contains significant
but variable amounts of sericite, which show up as
thin (1 mm or less) lighter coloured streaks or
ribbons in the plane of the schistosity. The schist-
osity planes are shiny and smooth or wavy.

Very often, the schistosity is slightly deformed

by open folds, 1 or 2 cm in amplitude and 4 or 5

em in half-wavelength. A fracture, with a few mm

of disprlacement perrendicular to the schistecsity
usually follows the axial plane of a fclid. These
fractures characteristically are weathered out to

form tabular cavities 2 or 3 mm thick and a few centi-
meters in their lateral dimensions. Thus exposures

of Unit 3b often show sets of these thin cavities,
lined up along planes spaced a few centimeters apart.

This phencmenon has not been ncted in other types

of schist. Since Sub-Unit 3b is believed to be ccn-
temporaneous with the other types of scnist, the
phenomenon must be due to some chemical and physical
characteristics pecullar to this rocx t

turne.
The sericite chlorite schist is often calcarecus,
and the axial plane fractures may once have teen
lined with calcite, which cn weathering le”
cavities behind.

N .

s
(% “ii<

Contacts between Sub-Unit 3t and more sericitic schisc
tend to be gradational over abcut 5 cm. Bands orf
sericite schist, a few decimeters thick, somstimes
occur within Sub-Unit 3b.
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Unit 4 - Graphitic Schist

Sub-Unit 4a - Graphitic Schist

This is a dark bluish or black slate-like, very

fine grained rock containing variable amounts of
graphite. It is found in & narrow band of exposures
between the Tyee and Richard III shafts, and in

a small open pit near the Lenora # 1 adit. 01d
records indicate that it served as a marker horizon
in the mine. Diamond drill holes MS-74-1 and MS-T74-2
intersected it.

Sub-Unit 4b - Graphitic Sericite Schist

Sericite schist, containing small amounts of graphite,
makes up this unit. It sometomes occurs with the
graphite schist and is believed to be transitional
between the graphite schist and non-graphitic rocks.

Graphite may be distributed throughout the schist,
imparting a grey colour, or occur as thin dark seams
and pods within the schist.

As well as occurring with graphite schist near the
Tyee-Lenora mine area, the graphitic sericite schist
occurs sporadically in the northeast part of the
property. There are two exposures near 6+90 N on
line 72 E, where part of it is silicified (trans-
formed to Unit 10). A few pieces have been found in
the rubble on the dump of an old adit near 14+40 N
on line 60 E.

Unit 5 - Tuff

Included in this unit are all rocks which were recoz-
nized as being tuffs. They have many different com-
vcsitions and textures and probably represent ncre
than one part of the stratigraphic sec
other litholcgies intervening in the ¢
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Probably some rocks which are cr vere originally
tuffs have been assigned to other litholcgic units,
such as 1, 2, 3 or 6. This would be the case for
those which are too altered or-metamorphcsed to be
readily recognized.

Tuffs occur abundantly in the southwest part of the
mapped area, west of line 4 E and south or immediate-
1ly north of the O N base line. Excluding Units 13 and
14, most exposures in that area are tuffs, and the
writer believes that many other outcrops assigned

to Units 1 and 6 are metamorphosed tuffs. J

The identified tuffs have so many different textures
and compcsitions that rather than a general descrip-
tion, brief descriptions of some typical specimens
are given below:

- very siliceous rock, lacking schistosity, con-
taining up to 25% coarse grains of quartz which
have been deformed to rod-like forms with oval
cross-sections and rounded ends. These quartz
grains are believed to have originated as tuf-
faceous fragments. The siliceous, aphanitic ground-
mass is pale green, with specks and streaks of

chlorite.

- rock composed of millimetric tec centimetric, sub-
angular to ovoid fragmenrnts of whitaish to grey
chert making up 309 of the rock in 2 hard, arhani-

tic rale green zroundmass.

- sub-rcunded to anguler, scmetimes idicmorcnic,
crystals of quartz and feldspar make up 303 to
70% of the rock, in a hard, probably siliceous,
green to grey groundmass. Within any single speci-
men the grains are near equally sized, but grain
ize between specimens may range from 0.5 to 5 mm.

- rocyx containing about 30% dark green chloritic
fragments, 0.5 to 5 mm, with cvcid, rounded, len-
ticulzr cr very angular shapes. These fragments
"Iicat"in 2 licht grey, hard, very fine frainsd
IroUnNaTaSs. Rarely, ocutlines 27 peoszitie 33Ut~
millimecric fragment:s zppsar In the Zroundmz:is
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Patches of epidote, millimetric to centimetric,
occur 1in the groundmass and partly replacing the
dark fragments. The rock is moderately magnetic.

- a dark grey chert-like rock containing about 10%
streaks of chlorite, with a few patches of epidote.

- 1light grey aphanitic chert-like rock containing
approximately 20% fragments visible as light-
coloured spots in the chert. The ocutlines of these
spots suggest feldspar. Streaks of chlorite make
up about 5% of the rock, and epidote-rich "ribbons"
parallel the streaks of chlorite, making up a few
% of the rock.

Many rocks identified as tuff do not have obvious
tuffaceous textures but are found interlayered with
tuffs in outcrops. Such layering is not usually
visible on weathered surfaces c¢f outcrops and can

be noted only by examining freshly broken specimens.
Because of that it is not usually possible to measure
attitudes or thicknesses of layers.

All tuffs in the southwest are siliceous, usually
containing quartz both as fragments and in the ground-
mass. Although some of the silica is believed to be
secondary, much of 1t is originel. The compositions

of the feldspars present cannot usually be judged
within a hand lens. The tuffs zre estimated to be
rhyolitic or dacitic based on the amcunt cf silica
present.

Away from the southwest part of the map area occur-
rences of tuff are scattered. In the extreme north-
east 1s some andesitic tuff. It contains 30% ovoid,
dark grey fragments of unknown composition in a
slightly lighter grey groundmass. Anhedral quartz
crystals make up less than 1% cf the rock and epidote
makes up about 2%.

Several zones of chlorite schizt occur in the ncrth
and northwest oart of the map area. [lany of these

certain ur to 25% silty or fine sandy materizl and
they may have originated as parzliy tulfacecus sedi-
ments, for example finely tuffzzecus, silty, iron-

rich mudstone.
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Unit 6 - Meta-Quartzite

There are a few occurrences, mostly in the southern
part of the property, of quartz-rich rocks whose
original nature is unknown and which are not suf-
ficiently schistose to be included in Unit 1. Thelr
occurrence 1s scattered and they are not necessari-
ly related to each other. Unit 6 1is a catch-all
classification for these rocks.

Such rocks consist almost entirely of clear grey-
white quartz in fine to coarse grains. The grains
interlock or are cemented by silica. A few sericitic
partings may bte present but these are not strong
or frequent enough to make the rock a schist. Minor
amounts of chlorite often occur &s millimetric specks.
Pyrite 1s sometimes disseminated in small amounts.

Rocks of Unit 6 are different frcm those of Unit 10
in their coarser grain size and lack of sulpnide
enrichment. Also, as noted, their occurrence is
scattered, as opposed tc the relatively systematic
bands of Unit 10 type rocks.

The meta-quartzite could be derived from highly
siliceous tuff or it could be a metamorphosed,
silicified version of any of the other volcanic
rock types.

F1Y 5+
yillice

Unit 7 - Slate/Ph

Most of the phyllitic rccks are found within 200 m
of the 56 N base line. The phyllites are part of
the northern sericite schists. On the road near the
crossing of line 000 with the 56 N base line are
several + 1 m thick beds or bands of this rock

ARERAN

type with steep dips parallel to the local Wit
schistosity.

Tne rhy¥llitic rocks are darx grerish tlus wiitn z
Iuztrocus zheern con ths schizTosizy planez. Tnzs =

1 cm thizk band o7 sericite scnist was coservesd In
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this rock type. Contacts with the adjacent rocks
within one cm and parallel to the schistosity have
been observed. '

Millimeter-sized microfolds on the schistosity
plane and centimeter-sized distortions are not un-

common.

Unit 8 -~ Dacite

Of this rock there exist two bands in the terrain
north of the 26 N base line. One band lies between
stn. 9460 N on line 52 E and stn. 10+20 N on line
40 E, trending WNW. Another band (3 outcrops) can
be found between stations 11+10 N on line 8 E and
9+90 N on line 00, following a WSW direction, the
bands are not more than 40 m wide. some rock found
in the drill cores (MS-74-series) appears similar.

The dacitic rocks are silicecus schistose rocks
consisting of altered feldspar, quartz, sericite
and chlorite. The rock is mostly fine to medium
grained with a light to medium green colour. The
feldspar (30% or less) is mostly altered (white and
scme yellow). Quartz (mostly less than 15%) tends
to be mainly rounded and scmetimes irregular in
shape. The matrix is a streaky mass of siliceous
Ssericite and chlorite. In cne outcrop within a

Tew meters, fine grained and medium grzained rock
were found. The fine gralned rock 1s richner in
chlorite than its coarser eguivalent.In the medium
grained rock a light coloured very fine grained
fragment was observed. The origin of the dacite
may be in part pyroclastic.

The dacite is believed to be more or less contem-
poraneous with Units 1 through 9. There is a close
resemblance between it and some rocks assigned to
Unit 1 and the writer suspects that some cf the
zuarctz schists are unrecognized dacite.
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Unit 9 -~ Rhyolite

The term rhyolite is applied to a few exposures of
hard, aphanitic siliceous rock which are found in
the south-central part of the mapped area. These
contain about 25% feldspar phenocrysts, sometimes
¢clearly visible and sometimes apparent only as

cream coloured outlines ("ghosts") within the
siliceous groundmass. The phenocrysts range from
sub-millimetric up to 2 mm, and vary from anhedral
rounded shapes to idiomorphic. Chlorite is usually
present, sometimes in a very fine form that is
apparent only as a green plgmentation in the ground-
mass and sometimes as millimetric specks and streaks.
Rarely, minor remnant biotite occurs with the
chlorite. In one instance, thin (less than 1/2 mm)
"envelopres" of fine grained chlorite were seen en-
clcsing feldscar phenocrysts. Epidote is often found
in small amounts, forming millimetfric vatches.

This rock is weakly schistose or non-schistose. The
most chloritic versions may have a weak chloritic
schistosity, and in some specimens there is a
sericitic parting.

The description given here is similar to that for
some types of tuff in Unit 5. Until petrographic
work can be done, differentiation between some of
the rhyolitic tuff and rhyoli“ 1s rather subjective,
cepending on the write eat'Tate of whether grains
nave a fragmentary or porchyritic zcpearance.

Tnz writer feels that many cutcrcps in the generzli
“nit 1d zone, which cccurs immediately south of thne
gabbro that straddles the 26 N base line, are in
fact rhyolite. However, it is prefereable to classi-
fy them as Unit 1d pending petrograrhic worik.
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Unit 10 - Cryptocrystalline Quartz

Unit 10 is found only at the eastern end of the
mapped area, near the 26 N base line. It occurs
in three bands 2 or more meters wide trending
northwest-southeast, roughly parallel to the
foliation of the enclosing schists.. The name
"Cryptocrystalline Quartz", more properly a
mineralogical description than a lithologic name,
is used to distinguish this rock from, on the
one hand chert, which it resembles, and on the
other hand silicified but still schistose rocks
of Unit 1.

Unit 10 rock is light to medium grey in colour

and very hard, composed of fine to cryptocrystalline
quartz. It occasionally contains 1% to 2% cream
coloured specks of unknown composition within the
quartz. Pyrite is very finely disseminated, ranging
from 1% to 5% of the rock. Locally, irregularly
shaped decimetric pods of coarse grained pyrite
occur, forming 50% or more of the rock. Chalco-
pyrite, chalcocite and less covellite occur
sporadically, as fine to coarse crystals within

the quartz or, in the case of chalcocite, lining
small cavities. Specimens can be found containing
up to 2% chalcopyrite, although overall, copper
minerals are present only in trace amounts. N
varticular relationship appears to exist between
the concentraticn of pyrite and that of copper
minerals.

The cryptocrystalline quartz 1s unroliated, but
within it can sometimes be fcound a ew schistose
partings, usually chloritic. A few 1 cm seams of
chlorite schist run through the quartz and may
contain up to 20% pyrite.

Contacts between the cryptocrystalline quartz and
the enclosing schists are sharp and abrupt, more

or less parallel to the foliation in the schists.
There is a slight increase in the freguency c?f
Schistose seams within the quartz near the ccontazts.
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The two northeasternmost bands of Urit 19 cccur
with chlorite schist of Unit 3a. The scuthwestern
one is in graphitic sericite schist (Unit 4b).

Within the chlorite schist, near Unit 10, small
"bleached" zones occur in which the green of Unit
3a is altered to light grey and slight silicifi-
cation is apparent. Such zones are one or two
meters in their longest dimension, which parallels
the schistosity. The writer conjectures that this
is an early stage of silicification, which, if
completed, would result in a rock such as Unit 10.
Thus Unit 10 is believed to result from intense
silicification of the schists in which it is found.
The occurrence of the silicification in bands
parallel to the foliaticn of the schists could re-
sult from silicification proceeding alcng par-
ticularly favourable horizcons within the schist.

Other geologists have suggested other origins for
the cryptccrystalline quartz, usually preferring

a more nearly syngenetic origin of the silica than
has been proposed here. More detailed studies would
be needed to resolve this question.

Unit 11 - Hornfels

The gzabbroic intrusicns have produced very litg:tle
in the way of thermal metamorrhism in the intrudead
volcanics and schists. In a few instances, hcwever,
the intruded rocks can be seen to be affected, and

such rocks are included in this unit.

Where the gabbroic rocks intrude Unit 1 the most
common metamorphic effect noted is the rartial to
complete disappearance of the schistosity. This
produces a hard, pale green, grey or beige rock,
usually fine or very fine graired, speckled with
green chlcrite and/or actinclite. The minerzicse /
changes veary lictle with ﬂef3“”"phism.
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Those schists which started with a relatively high
chlorite content seem to have retained their
schistosity better during contact metamorphism,
and the major change is the appearance of signifi-
cant quantities of epidote in the rock. Calcite

is also often present but may have been part of
the original constituents of the rock.

Hornfelses are most frequent in the south-central
part of the mapped area, particularly within the
roof pendant (?) of schist, rhyolite and tuff that
occurs south of 1+20 S, north of 3+90 S, between

O E and 20 E.

Unit 12 - Quartz Feldspar Porphyry

North of the 26 N base line and for a large part
within the andesite zone exists a narrow band of
the quartz feldspar porphyry. The band appears to
be not much wider than 40 meters, trending in a
WNW direction from stn. 10+20 N on line 32 E tc
stn. 11+10 N on line 12 E. West of line 12 E, the
band curves toward the west and west-south-west.

The quartz feldspar porphyry is a weakly schistose
to moderately schistose siliceous sericite quart:c
feldspar augen rcck. It is hard and cohesive with
a weak tendency to cleave parallel to the schist-
osity.

It contains about 25% gquartz and about 25% white
altered feldspar (mostly k-feldspar?). Both quartz
and feldspar are medium to coarse grained. Quartz
tends to be rounded (oval) or prismatic, showing
one or more crystal faces. Often the quartz and
feldspar grains are flattened into lenticular or
ellipsoidal shapes with their major dimensions
parallel to the schistosity. The matrix appears

to be mostly streaky siliceous sericite, with in
places scome patches and streaks »f chlorite znd
disv=2rsed chlcrite. The rock is 11 1
creamy white, light grey or gresnt
ocften white c¢cn weathered surfac
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The writers feel that the quartz feldspar por-
phyry is slightly younger than the schists and/or
volcano-sedimen%ts of Units 1 through 9 and in-
trudes them. It is believed to be much older than
Units 14, 15 and 16. However, the way in which

it occurs, as a band of outcrops surrounded on
either side by rocks of Unit 15, argues against
that conclusion. The one instance in which a con-
tact is seen between Unit 12 and Unit 15 adds no
information to clarify this question, as it is
simply a sharp contact with no indication as to
which type is older.

The prejudice in favour of an older age is based

on the ubiquitous though sometimes weak schistosity
of the quartz feldsvar porphyry and its textural
similarity to some of the older rocks. The only
explanation that can te offered for its present
position is that it could be a wedge of clder rock
sitting on top of the andesite. That is believed

to be the nature of the small lens-shaped zone of
Unit 1 in the andesite just north of Unit 12.

Unit 13 =~ Tyee Intrusion

A few outcroppings within the tuff zones in the south-

west pvart of the map area belong to this unit. Cor-

relaticn with the Tyee intrusicns is hizgnly specu-
lative, based cn some textural similaritlies between
these rccks and descriptions of the Tyese Intrusicons.

The major occurrence of this rock type 1is in a
resistant, rounded hill-forming outcrop just west

of an old tailings pond near line 24 W, scuth of

the O N pase line. The composition is granitic.
Ovoid, angular or sub-idiomorphic crystals of
quartz and feldspar, in approximately ecgual amounts,

maks up 30% - 40% of the rock. The groundmass 1s
very fine grained, yellowish white, hard, ard porct-
3 siliicecus. Mafics, amountinzs TC 1233 Tharn
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5% of the rock, occur as millimetric specks and
streaks which parallel the foliation of the rock.
The mafics now consist of fine chlorite, possibly
with actinolite, but probably originated as bio-
tite.

This rock has a cataclastic texture, with the quartz
and feldspar crystals appearing to have been slight-
ly rotated, fractured and partly broken. An almost
gnelssic foliation is created by the streaking of
mafics, a sub-parallelism of some (not all) pris-
matic feldspars, and very faint colour lamellae.

The foliation is not schistose and does not create

a preferential fracture cleavage.

A system of criss-crossing micro-fractures forms
a rectangular pattern, intersecting the foliation
at 30° and 60°.

Not all exposures of Unit 13 show the "gneissic"
foliation or parallelism of prismatic minerals,

and the cataclastic texture, but they are otherwise
similar to the rock described above. Occasionally,
feldspar is partly or completely replaced by epi-
dote or zoisite.

The relative age of Unit 13 is believed to be
slightly younger than the enclosing tuff (i.e.

Unit 13 rocks intrude the tuff) but much older than
Unit 14.

Unit 14 - Gabbroic Stocks

Sub-Unit 143 -~ Gabbro

Rocks mainly of gabbroic composition occupy about
50% of the mapped area. Several bands of gabbro

can be distinguished. Cn2 homogenecus band in tn2
north straddles the 26 N bass line, at lezst betwe:zn
lines 24 E and 00. This band varies in width betw22an
300 m and 400 m. The s:ri zhe body 13 atcurs
1CC° (WNW). A similar tand follcws roughly the same
strike near the 56 N base line.
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The largest occurrence cf gabbro is bisected ty
the O N base line and varies in width between
320m and 720 m. It incorporates mostly elcngate
zones of the older rocks, which follow to some
extent the trend of the intrusive (WNW).

The gabbroic rocks form a number of the major

hills in the terrain. Individual outcrops are often
in the shape of rounded humps. Because of its hard-
ness and mostly massive nature, it is one of the
best exposed rocks in the area.

The common primary minerals in the rock are plagioc-
clase (25% - 60%), dark green pyroxene (405 - £0%),
magnetite or ilmenite (up to 15%) and minor pyrite.
Secondary minerals include chlorite, actinolite,
epidote, quartz, calcite and hematite. Chlorite
and actinolite replace the pyroxenes in some tlz
Epidote replaces plagioclase or occurs in patche
and veinlets tut a few crystals have been cbserved,
appearing to have grown interstitially in the
coarse grained parts of the gabbro. Growth rims

can sometimes be seen on these crystals. Calcite
occurs in veins with quartz or interstitially be-
tween crystals of other minerals. Occasionally
specular hematite replaces magnetite.

Most of the gabbro is medium grazined but the
of lzrger bodies may be ccarse grained. The a-=
of interstitial magnetite 1is somezimes very hi
ur tc 157, in the ccarsest parts. The oarse
rock is more or less oculvv'nular. A =
caused by sub-varallel z21i
may be visible 1in a horizc
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Finer grained parts of the gabbro often have =z
porphyritic texture with feldspar phenocrysts.

Scattered throughout the gabbro there are 1
veins of milky white quartz. They can be se
meters thick and several tens of meters lon g,
parently subvertical and trending WiW 1in mest
The veins can be acccmpani=d by minor amcunt
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are veins and veinlets and replacements of quartz
and calcite, with lesser amounts of chlorite and
epidote, in part in the adjacent rock.

Intrusive contacts of the gabbro with the country
rocks have been observed; characterized by finer
grains (diabase) and/or a tight contact which ap-
pears to be partially controlled by schistosity and
fracturing of the country rock.

Hornfelsing of the country rocks has been observed
(see hornfels Unit 11).

Sub-Unit 14b -~ Diabase

The name diabase was given to fine grained rocks of
gabbroic composition.

The rock can be found near the contacts of the lerge
gabbroic bodies, as small intrusives and dykes or

as fine grained zones within the coarser grained
gabbro.

The diabase 1is dark green, fine grained or aphanitic,
with or without feldspar phenocrysts. Disseminated
fine magnetite crystals can cause weak to moderate
magnetism. The composition of the rock does not show
strong variations.

Sub-Unit lbec -~ Dicrite

The name diorite is used to describe those parts
of the gabbroic intrusives with a mafic content of
25% or less.



- 35 -

Sub-Unit 14d - Schistose Versions of 14z, o or c

The schistose versions of the gabbro and related
rocks vary between chlorite schist and a schistose

rock with recognizable gabbroic, diabasic or dioritic

characteristics. As a rule, it is rich in chlorite

(depending on the intensity of the schistosity) and
some epidote, calcite and hematite. Quartz calcite

veinlets and sometimes veins can be abundant, with

the calcite occurring in places as streaks parallel
to the schistosity.

The schistosity can bte either well developed planar
to weak or erratic. Transitions towards coarser
structures such as closely spaced planar fractures
and fracture cleavages occur.

In a few cases traces of chalcopyrice have been co-
served in this rock tyce. The rocks of Sub-Unit 1ld
can be found all through Unit 14 in zones varying
from a few decimeters to zones greater than 20 m
in width. They are particularly frequent near zones
of shearing or faulting, most of which trend WNW.

unit 15 - Andesite

Sub-Unit 152 - Andssite

The andesits grouc comprises a number of fine
grained small intrusive bodies and dykes of varying
compositicn, the majority of which can be round

north of the gabbro stock on the 26 N base line,
where they form a zone about 300 m wide, at line
CO to about 40 m wide at line 52 E. Within this
zone, bands of older rocks like the quartz feld-
spar porphyry, some schist and & dacite can be
round.



Of the rocks belonging to Sub-Unit 15a two ver-
sions exist.

One is a more basic version, mostly greyish green,
fine grained equigranular with a sandstone-like
texture. This rock appears to consist of mostly
equidimensional, white and some pink, feldspar
grains and up to 20% of green elongate mafics
(amphiboles?) with more pyrite than usually can

be found in the gabbro.

The rock can be found as intrusions in the northern
gabbro body and in schists north of it. The intru-
sions within the gabbro have a fresh aspect with
chilled border contacts controlled by fractures

and have shown less fracturing than the gabtbtro.

Besides the fresh looking kind an altered version
was found, chleoritized with calcite quartz veinlets,
one of which contains chalcopyrite, some epidote

and increased amounts of interstitial calcite.

The second version of the andesite is also greyish
green and fine grained with a similar but less
distinct sandy texture. It is, however, more sili-
ceous and correspondingly harder. Green prismatic
amphiboles, plagioclase, rounded quartz crystals
and some pink unidentified grains have been ob-
served. The amphiboles sometimes occur as pheno-
crysts.

In one location a small outcrop of the more sili-

ceous andesite, here slightly schistose, contains

centimeter-thick lenticular and anastomosing black
magnetic bands containing scme calcite.

There is no sharp line between the two versicns of
the andesite. The amount of silica varies, as does
the amount of calcite, which is higher in the more
basic type.
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Sub-Unit 15 - Schistose Andesite

This sub-unit consists of schist believed to be
derived directly from the andesite. It ranges
from chlorite schist to schistose rocks which re-
tain some of the mineralogy and textures of the
andesite. The massive andesite grades into chlorite
schist with gradual transitions similar to those
between gabbro and schistose gabbro. Schistose
andeslites are most common near the northern edge
of the band of andesite immediately north cf the
central body of gabbro. The schistosity parallels
the regional schistosity and the general trend cof
the andesite-schist contact.

Although andesite dykes intrude both gabbrec and
schist, there is a close spatial relationshio
between the largest bodies of andesite and the
gabbro. The writer suggests that the andesite re-
presents a somewhat later stage of the same plutonic
episode which produced the gabbro stock.

Unit 16 - Late Rhyolite/Latite

This rock occurs mainly in small outcrops and forms
bodies which might nct be much larger than 30 meters
in diameter.

A few occurrences of this rcck are scattered through-
cut the area. A rcw of outcrovs can bte foliowed

along the road parallel to line 28 E between 3tns.
1+20 N and 2+10 N. Another occurrence near line

4 E, stn. 6+C0 N, holds a quartz vein containing

coarse grained chalcopyrite.

The rock is characterized bty a very fine grained
groundmass with fine to medium grained feldspar
phenocrysts forming up to 10% and fins grained green
prismatic crystals,probacly of horntlende, forming

b
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.Strongly schistose versions of the rock have not
been encountered, though at one spot a weak schist-

., 081ty occurred near the contact of a body with the
adjacent schists.

The rhyolite is most likely related to the rocks

of Unit 15. On line 4 E, stn. 6+00 n, there appears
to be a gradational contact with andesite. Near

stn. 2+40 N on line 28 E rhyolite contacts gabbro.
The contact, as seen on a horizontal surface, is

a straight line, about 20 cm long, possibly following
a fracture. Nearby, between stns. 1420 N and 2+10 N
on line 28 E, a slight increase in the size of the
phenocrysts in the rhyolite can be observed away

from an unexposed contact with the gabbro.

This late rhyolite is believed to be contemporaneous
or nearly so with the andesite of Unit 15.

LITHOLOGIC DISTRIBUTION

The lithology of each outcrop on the map is indicated by

a number next to it. In addition, an attempt has been

made to outline areas characterized by certain rock types.
These areas are referred to on the map legend as General-
ized Lithclogic Zones, and are outlined by dotted lines,
with circled numbers indicating the characteristic litholo-
gles.

Few zones ccntain one rock type exclusively. Rather the
zones indicate areas in which the majority of the rocks
belong to one or a few units.

The easiest rock type for which to define zones is Unit
14, containing the gabbroic rock types. In this case the
"zones" represent small stocks.

Unit 14 occurs in 3 parts of the mapped area. The most
important of these trends acrocss it at roughly 100°,
extending half a kilometer cor more to elither side of
2 !l tase line. Within =*hiszs zrez2 is a ccmplex zatctern
beroic cutcrces, tulfs and schists. The gabbro zen
utlined on tiie map probavly recresent one or more s
ith thelr shapes modified by faulting and tectonism.
"Panels" of schist and tuff separate the bodies of gatbrec.

ct (D
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Separated from these gabbro zones by a panel of schist
up to 900 meters wide is another gabbro zone, differing
from the southern one in its simplicity. It is a dike-
like stock, from 170 to 500 meters wide, trending across
the central part of the map area at about 100° and
straddling the 26 N base line.

Another, narrower dike-like body of gabbro extends across
the northern part of the mapped area near the 56 N base
line, following about the same direction.

Unit 5 occurs in and characterizes <wo (possibly three)
zones in the southwest part of the mapped area, separated
from each other by gabbro. With the exception of a few
outcrops of Tyee intrusion, all the rocks in these zones
are tuff or meuamoro‘un rccks which could have criginated
as tuff.

A wide zcne of Unit 1 schists extends across the property
between the O N and 26 N base lines. The central and
northern parts of this zone are characterized by Unit 1d.
The southern part contains significant amounts of la, b
or ¢ as well as 1ld. Original textures are not usually
preserved 1n this zone but the writer suspects that a
large proportion of the Unit 1 rocks in this zone 1is
metamorphosed and partly silicified rhyolite.

e and the gabbro stcecck which

n be differentiated into smaller
an 1In the south. The writer be-
he Sicker Group has been sub-
crphism and alteraticn (rar-
T
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North of the 26 N base 1i
straddles it, the rocks c
and more discrete zones t
ileves that in this area
Jected tc less severe metan
ticularly siiicification) than in the socuth. This would
mean that the original chemical compositions of the rocks
and the original rock units are more nearly preserved in
this northern area.

Immediately north of the gabbro are 100 meters (more or
less) of andesite, with some guartz feldspar porphyry
and a few remnants of dacite and quartz schist.

Lithologic zones north of the andesite take the Torm o
bands up Zo 100 meters wide, <r=nding zbcut 133° ani

cinching 2and zwslling, cr zrzding lateral'y inte zona2s
of slightly d;?ferenb comTnec3itTion., SuEertz soenisTs ars
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rare, being confined to two bands less than a kilometer
long and usually less than 50 meters wide within or
adjacent to zones of sericite or sericite augen schist.

Most schists in the north are chlorite rich, belonging to
Unit 3.

Sericite-rich schists are present in lesser amounts, and
a few phyllites, tuffs and miscellaneous other types

are present. The writer feels that in this area the
differences between rock types now seen closely reflect
original differences, and the WNW-ESE trending "bands"

or zones represent some type of original layering, as
modified by tectonism and metamorphism. Schists in this
area between the 26 N and 56 N base lines may bte approxi-
mately equivalent to Muller's Greywacke-Argillite Se-
quence (Muller, 1977).

Generalizing then, Units 1 through 9 are distributed as
follows:

-~ 1n the southwest, a zone of siliceous tuffs,

- in the south and southeast, schists including meta-
morphosed tuffs and rhyolite,

- 1n a broad east-west band across the central part
of the map, quartz schist, much of which is suspected
to be derived from acid volecancics,

- 1n the north, schists formed from more andesitic rock,

much of which may have been fine grzined volcanically
derived sediments.

AGE RELATIONSHIPS

Since stratigraphic relationships have not been determined

and nc radiometric age dating has been done on the prop-
erty, the ages, both absolute and relative, c¢f the in-

dividual rcck units are not well known. The sequence des-
ribed here 1is a2 rough cne, estimated using the agpparent
degree of metamcrrnism, ructlished data from Vanccuver

1 s2 o]

island in gerersl, and to me extent intuiti
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Rocks belonging to Units 1 through G are believed to

be part of the Sicker Group, and are the earliest rocks
1n the mapped area. Muller (1977) divides the Sicker
Group in three formations; a lower volcanic one, a
middle greywacke-argillite one and an upper limestone.
The writer feels that the lower formation and possibly
parts of the middle one are present on Mt. Sicker. The
oldest parts of the volcanics could be pre-Devonian
while the greywacke-argillite has been dated elsewhere
as Middle Pennsylvanian.

Unit 10 is a product of alteration of Sicker Group rocks.
The writer feels, but cannot prove, the alteration
occurred socn after the rocks were deposited, so that
Unit 10 has nearly the same age as parts of Units 1
through 9.

Unit 11 is a hornfels derived from parts of Units 1 - 9,
metamorphosed at the time of intrusion of Unit 14.

Unit 12 is believed to intrude parts of Units 1 - 9. It
has, however, been subjected to the same degree of
metamorphism as Units 1 - 9, and so is probably not
much younger.

Unit 13 &lso intrudes parts of Units 1 - 9, and has
undergone the same degree of metamorphism. It its
suggested relationship to the Tyee Intrusions 1is cor-
rect it cculid be Devonian (Muller, 1677) and thus older
than cvarts of the Sicker Group.

is no informaticn concerning the ages ©
relative to each other.
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Units 1 to 13 probably differ in age but can all be
looked upon as part of an "old" assemblage ranging in
age from pre-Devonian to Upper Paleozoic. Units 14 to
16 can be thought of as a "young" assemblage, though
how young is unknown. They have not been subjected to
the pervasive regional metamorphism, with the develop-
ment of schistcsity that characterizes the "old" rocks.
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Units 15 to 16 intrude Unit 14 as dykes and thus are
slightly younger. However, the writers look upon Units
14, 15 and 16 as representing different stages of a
single intrusive event. Unit 14 is the oldest; the ages
of the other two relative to each other are unknown.

The writers tend to think of Units 14, 15 and 16 as
being related to the early Jurassic Island Intrusions
of Muller (1977). However, those intrusions range in
composition from quartz diorite to granite, with no
known gabbros. There is no evidence available at this
time to link Units 14, 15 and 16 with the Island In-
trusions or with any others. For the moment it 1is best
to recognize them as significantly younger than all
other rocks on the map, without specifying an age.

STRUCTURE

With the exception of very obvious features, such as

the east-west fault through the mine area, the geologic
structure in the mapped area is poorly understocd. The
major reason for this is that layering in the volcanic
and volcano-sedimentary rocks has almost never been
recognized in surface outcrops. Compositicnal or textural
differences which define the different rock types are
usually elther too subtle or too gradual to provide
definite surfaces whose orientation can be measured. In
the rare exceptions to this, such as contacts between
graphite schist or rhyllite and lighter coloured schisc,
or between light coloured sericite schist and dark
chlorite schist, the orientation of the contact could

not be distinguished from that of the schistosity. How-
ever, evidence from the diamond drill holes, particularly
MS-74-1 (see Figure 6 ) suggests that on the macroscopic
scale, layering and schistosity are probably not varali=1.

Several elements of fabric and structure are readily
recognized and their orientations easily measured in
outcrops. These include the schistosity and a pervasivs
lineation formed by parallel crientation of minerzis in
the schist. This lineation i3 mest often ncted as

< chlerite in light coloured schisis or of seri:
dark ones.

<



Small scale folding of the schistosity 1is sometimes
seen, usually as normal ccncentric folds with an
amplitude of a few centimeters or, more rarely, deci-
meters,.

Joints and fractures are very frequent and easily
measured. Shear planes were occasionally seen and
measured, though most shear zones are recessive and
not exposed at the surface. Slickensides and other
less frequent features were measured but in too few
numbers to be of much use.

All the structural measurements have been plotted as
r diagrams on Schmidt equal area stereo nets. For
those features of which a sufficient quantity of data
is available, contour diagrams have been drawn, using
a circular counter covering 1% of the area of the net
and counting on a2 1 cm grid.

Normally, for a study of this type, the map area is
divided into structural domains in order to isolate
specific features or parts of features. Since such
domains are not readily recognized on the map, this
could have been done only by a time-consuming trial
and error process that was not feasible, or by the use
of a computer, which was not available. Therefore a
very naive approach, plotting all measurements cf any
one type on a single stereo net, has been used. The
only excerticn to this is that jcints and fractures
measured in litholozic Units 1Lk and 12 have vbeen serpa-
rated frcm those in the clder rccks.

For 211 the reasons given above, this attempt at 2
structural study must te viewed with scepticism. How-
ever, some generalizations are possible, which give
some insight to structure on the property.

The following structural features have been determined:

S1 schistosity 289°/87° N
g2 fractures in schists 27° vertical
33 fracturss in sabtrc 23°,80° CE
Sk Trzctures in gaktro 78°/77¢ &



F:’gure 5
MAJOR ORIENTATIONS of
STRUCTURAL FEATURES
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S5 fractures in gabbro 105°/vertical

S6é fractures in gabbro 165°/vertical

S7 axial planes of minor folds 35°/87° LW

S8 fractures in gabbro 50°/85° N

il mineral lineation 298°/horizontal

L7 minor fold axes vertical?
(correspond to S7) (see Fig.5)

The orientations given above were obtained by estimating
the centers of gravity of the highest contours on the
contour diagrams. Note, however, that on the diagrams
the clusters of points tend to be spread around the

outer rim (i.e. the 90° mark) cf the net instead of
forming good clusters. This is noticeable in the schist-
osity and becomes extreme in the fractures in the gabbro.
The reason for this will be discussed belcow, btut it should
be ncted here that this results in the orientations c¢f
specific features being poorly defined.

The following sequence of development of structural fea-
tures 1is proposed:

1. Volcano~sedimentary sequence deposited.

2. Tectonism resulting in metamorphism of the volcanics
and sediments, and development of the schistosity 31
oriented 289°/87° N. Such schistosity commonly forms
in conjunction with similar type folding, parallel
to the axial plans ¢f “he folds. Since so little is
known atcut the layering here, there is nc diresct
evidence that such Tolding tcok place but the writer
presumes that iz did.

=

The mineral lineation, L1, occurs in the plane of
the schistosity (that it does not appear SO on tne
stereo net is the result of a statistically poor
sample) and is necar horizontal. It developed at the
same time as the schistosity. Such lineations often
develop parallel to the axes of similar folds, but
again there is no direct evidence that such is the
case nere.



- 45 -

The writer belleves that the fracture system S2
formed at the same time as the schistosity, possibly
as tension fractures in the plane of the major (¥y1l)
and intermediate (g2) principle axes of the stress
field in effect as the schistosity formed.

The major principle stress axis would have been ori-
ented at roughly 199°/87° S, perpendicular to the
Schistosity.

3. Intrusion of Units 14 and 15 (gabbro and andesitic
rocks).

4. Conjugate sets of fractures S3 and S4 formed, as a
result of a stress field with major principle axis
(T1) oriented at roughly 50°/7° NE.

5. Stress field arose with Tl oriented at 135°/+ hori-
zontal. This caused conjugate sets of fractures S5
and S6 to form and locally deformed the schistosity
into small scale folds with axial planes S7 and
axes L7. This field caused no discernible major folds
but did result in minor bends of all previous planar
and linear features about a vertical axis.

This deformation was slight and it is assumed that
their most frequently observed orientations, seen as
highs on the contcur diagrams, closely represent the
original orientations of these features.

A mzjor unanswered question is when did the large east-
west fault through the mine zone form? It post-dates in-
trusion of the gabtbrc but is otherwise undated.

Although the gabbroic rocks are usually massive, some
highly schistose rocks are believed to have been derived
from the gabbro. These are often found near contacts with
schists of Units 1,2 or 3, or near shear zones. They may
have formed during one or several episocdes of minor tec-
tonism but their formation cannct be dated relative to
other features which are younger than the intrusion cf
the gakbbro.
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Fracture set S8 is undated relative to other fracture
sets and may not really be a distinct set, as it 1is
represented by only a weak high on the contour diagram.

Figure 6 shows a cross-section through the mine area,
drawn to the same scale as the geological map. Graphitic
rocks, Unit 4, encountered through most of drill hole
MS-74-1, are used as a marker horizon to indicate the
general attitude of layering in the schists 1lmmediately
north of the fault. Folds shown in Unit 4 are intended
to illustrate only the style of folding that the writer
believes is present, not actual individual folds.

Since good marker horizons were not encountered in the
diamond drill hole south of the fault, little is known
about the attitude of original layering there.

The above discussion serves mostly to indicate how poor
our knowledge of the structure on the property is. Hope-
fully, continuing detalled work on the surface, aided

in the future by more diamond drilling and some work
underground, will gradually clarify the picture.
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GEOLOGY AND STRUCTURAL KNOWLEDGE FROM MINE WORKINGS

Following completion of the surface geology on the Mt.
Sicker property, some further study has been done of

the geology in the mine workings. The principle sources
of information are some o©0ld mine maps dating from the
operation of the Tyee Mine. Small amounts of information
were also gleaned from other sources. There 1s almost no
geological information from the Lenora Mine. Three cross-
sections have been drawn (Figures 8,9, and 10) to a scale
of 1" = 80', conforming to the scale used for the original
mine drawing. Their locations are shown on a plan view

of the orebodies (Figurell) drawn to a scale of 1:2,500
which conforms to that of the geological map of the
property.

On the original mine drawings the lithological classifi-
cations that were used are Black Schist, Grey Schist,
Green Schist, and Diorite. Of these, only two correlate
directly with the classification used on the geological
map, viz: Black Schist = Sub-Unit 4a, Diorite = Sub-
Units 1lda, b or c¢. Much of the Green Schist probably
corresponds to Sub-Unit 14d, but some of it must also

be tuffaceous or correspond to the more chloritic members
of Unit 1. Most of the Grey Schist probably corresponds
to Unit 1.

The original drawings showed no structural information
or interpretation. The interpretation shown here is the
present writer's, as influenced by Stevenson (1945).
Other interpretations are possible.

Figure 8 shows a north-south section in the plane of the
Tyee Shaft. The north and south ore bodies are separated
from each other by a steep, slightly sinuocus fault, with
the north ore body about 150 feet or 45 meters deeper
than the south. Whether the two ore bodies, at some time
in their history, were at the same depth is not known.

On the north side of and adjacent to the north ore body,
the "Black Schist" or graphite schist dips about 65°
south. The profile shown is very simple but the writer
suspects that the true profile is complex with many minor
folds and faults.
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Graphite schist appears adjacent to the lower part of
the south ore body, but disappears somewhere above the
165 level, well below the top of the ore body. It dips
steeply north.

The graphite schists on the north and south sides of the
fault come together at the fault at about the 300 level,
though such schist forms the wall of the fault to a much
greater depth on the south than on the north. The struc-
ture has a synformal aspect and, prior to faulting, may

have been a synform.

Section D-D' (Figure 9), about 190 meters east of the

Tyee Shaft, shows a structure similar to that at the shaft,
except that nothing is known about the ore bodies, if

they exist, below the 165 level. Note, however, that the
expected position of the north ore bcdy is farther south
and nearer the fault.

The next section, E-E' (FigurelO) is only 40 meters farther
east, but the graphite schist north of the fault has
shifted south, and the structural location where the north
ore body would be expected has been cut off by the fault.

Figure 11 shows the same structure in plan view, using the
ore bodies as markers. The south ore body trends more or
less east-west, closely bounded on the north by the fault.
Our knowledge of it ends 230 meters east of the Tyee
Shaft, but it probably continues in some form to the
Richard III Shaft and possibly beycnd.

The north ore body trends almost due east from the Lenorsa
Mine until agabout 110 meters east or the Tyee Shaft it
bends to the south. One hundred and sixty meters east of
the shaft the stoping, and our knowledge of the ore body,
end, but its "horizon'", marked by graphite schist, can be
followed to about 220 meters east, where it is cut off

by the fault.

This structural interpretation raises the question of how
far and which way the north ore body horizon has been dis-
placed on the south side of the fault. The writer has no
answer at this time, but hopes that geophysics will pro-
vide some clues.



8.

- 49 -

MINERALIZATION

Mine

All available information about the mine workings

has been examined, but it has not proved possible

to estimate how much ore might remain. Plans of the
drifts are incomplete, and the locations of all
underground drill holes drilled since 1939 have been
plotted. However, assays are not available for most
of the drill holes. Available plans and sections

show plans of some stopes, partial sections of others,
and give no information concerning some, so the
writer has been unable to determine what was actually
mined.

Previously mined orebodies are near the south wall
of the south schist panel, within the "Mines Panel',
separated from the main part of the south panel by
smaller diorite bodies. Within the mine panel are
or were two orebodies (North and South), about 150
feet apart, parallel to each other and conformable
with the enclosing schists. Two types of ore occur:
massive barite-pyrite-chalcopyrite-sphalerite ore
with some galena and quartz ore containing pyrite
and chalcopyrite. The orebodies are discontinuous,
and faulting complicates the picture slightly. There
appears to be a close spatial relationship between a
distinctive graphite sericite schist and the massive
orebodies.

Plans accompanying this report show some of the ore
blocked out by Twin "J" Mines on the Lenora # 2,
Tyee 265 and Tyee 200 levels of the north orebody.
It is assumed that much of this ore was mined out
in the 1940's. The plans are included here for the
indications they give of the size and grades of

ore "blocks"™ that occurred in the north orebody.

All stoping carried out within the old Lenora and
Tyee mines, above the Lenora 3 level which is about
360 feet below the top of the Tyee shaft. The shaft
goes to a depth of about 1450', with exploratory
drifts at several levels. Three feet of barite
mineralization are reported 208 feet south of the
shaft on the 1000 foot level.
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The Richard III Mine never attained significant
production, but the shaft was sunk to about 500
feet, with drifts at 4 levels. Mineralization has
been reported at all levels, and a trial shipment

of 1 ton from the 500 level assayed 3.29% copper,
0.66 oz/ton Au and 25.85 oz/ton Ag. At the time

of this shipment (1903) zinc was considered a detri-
ment and was not reported in the assay results.

Reports dating from the early 1900's frequently
mention chloritic schists associated with the ore-
bodies, which contain what was then thought of as
low-grade copper mineralization; 2% copper or less.
It may well be that a large amount of such material
remains in the workings, but no specific information
is available..

J.A.C. Ross, who visited the Twin "J" Mine (Tyee-
Lenora) in the 1940's has told the writer that at
the time of his visit many of the old drifts had
broken zinc ore stacked along their walls, left by
the early miners as waste. Presumably the Twin "J"
Mine operators eventually removed as much of this

as was accessible to them, but some of this material
may remain in drifts in the south orebody which

were never re-opened.

West of the Tyee shaft, in the vicinity of the

Lenora workings, considerable mineralization is re-
ported to be visible on the surface. This was des-
cribed by Sheppard in a progress report to Mt. Sicker
Mines dated November 30, 1968:

- a block of high grade mineralization uncovered
by stripping near the portal of the Lenora No. 2
adit. Described as "occurring in a flat-lying,
south-striking fold", it measures 20 meters x 6
meters and assays 0.06 oz/ton Au, 2.55 oz/ton Ag,
e Gt Ooaan a5yt e0% barite. It is not
known if this mineralization is partially mined
out underground.



60 meters southeast of the Lenora No. 2 adit,
stripping exposed "massive ore similar to" that
at the No. 2 adit, with a width of 24 meters,
length of 76 meters and depth of 30 meters. The
reported width seems too large for this type

of deposit, and no indication is given as to how
the depth was determined. Sheppard postulates a
"tie-in" with the exposure at the No. 2 adit.

massive ore in the north wall of the open pit
was exposed after heavy rain caused sloughing.
Samples from the north and south walls averaged
0.195 oz/ton Au, 3.40 oz/ton Ag, 3.57% Cu, 0.45%
Pb, 12.74% Zn, 36.0% barite. It is not known to
what extent this mineralization was mined out
underground.

according to Sheppard, "An examination of trenches
cut below the Tyee shaft dump 170 feet north of
the No. 2 adit over a year ago, for the leaching
program, revealed strong pyrite and chalcopyrite
mineralization in sericite schist. These ob-
servations bear out the o0ld reports of low grade
copper 1n the schist in the Tyee and the present
theory that a large potential of low grade copper
ore exists in the sheared schist zone."
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Surface

The richest mineral occurrence that can be seen on the
surface is located in a small open pit, excavated im-
mediately south of the portal of the old Lenora # 1
level. Relative to the grid, it is on the O N base 1line,
about 30 meters west of 8 W.

In the floor of this pit, usually covered by rubble,
massive pyrite-chalcopyrite mineralization, with fine
grained grey quartz gangue, crops out. The sulphides are
fine grained, with pyrite and chalcopyrite mixed together,
although there is a slight segregation into pyrite rich
and chalcopyrite rich streaks. Minor covellite and bornice
appear on the weathered surfaces of specimens.

The size of this body of massive mineralization is unkncwn
since only a small area, less than 1/2 meter squzre, has
been exposed in the bottom of the pit. It may be connect=d
with ore bodies that were mined underground. It occurs

in the east-west fault zone of the mine area, structuraily
below the graphite schist horilzon.

Quartz sericite schists exposed in the north wall of this
pit are pyritiferous and contain trace amounts of chalcc-
pyrite. The pyrite occurs disseminated or as enriched
bands a few centimeters wide, parallel to the schistosity.
These bands may contain up to 40% pyrite with traces of
chalcopyrite. Malachite and black copper oxides coat
fractures and weathered surfaces. A selected band speci-
men from the pit wall gave an assay of 0.548% Cu, 0.04%
Pb, 0.17% Zn and 0.23 oz/ton Ag. Part of the copper in
this assay is believed tco be contained in oxides or car-
bonates.

West of the mine area, the east-west fault forms a steer-
walled creek gully in which, west of line 28 W, sericits
quartz, chlorite sericite guartz, chlorite sericite quar:Iz
augen schists, and gabbro are exposed. Bands and seams

of pyrite a few centimeters thick and ranging from 10%

to massive are common in these schists. A few of these
contain significant amounts of chalcopyrite.

The creek which flows in this gully originates in the miIne
area and flows through or over dump material before reacn-
ing the gully. It is highly contaminated by zinc, as
evidenced by coatings ¢f a bluish white mixture of
smithsconite and hydro-zincite that coats parts of the
gully walls. Presumably there is some copper ccntaminzaticn
in the water as well. For this reason, assays cbtained
from rocks exposed in this gully are suspect. The assays



tabulated below were obtained from selected hand speci-
mens of pyritiferous rocks from the gully. Chalcopyrite
was visible in the last two:

Cu % Pb % Zn % Ag oz/ton
0.033 0.02 0.02 0.08
.029 0.03 0.06 0.11
.013 0.03 0.03 0.07
.013 0.02 0.03 0.04
.015 0.03 0.04 0.07
2.050 0.04 0.13 0.38
18.350 0.04 0.47 1.53

The following two assays are of specimens obteined from
an o0ld hand trench near line 20 W and immediately ncrth
of the creek, but away from any possible contaminaticn:

Cu % Pb % Zn % Ag oz/ton
0.014 0.02 0.02 0.05
2.975 0.02 0.03 0.27

These mineral occurrences west of the mine area, though
widespread, are small. They may suggest the proximity

of larger bodies of mineralization, but mcre informaticn,
probably best obtained using geornyvsical methcds, s
needed.

In the southwest corner of the mapred area, few occur-
rences of visible mineralization have been found. The
most notable one is near station 3+303 on line 22 W.
Here an adit was once driven southeast along a shear
zone. The entrance is partly caved, but visible is a vein
of rusty weathering, pyritiferous quartz, fcllowing the
shear zone and divided and bounded by 2 centimeter wide
shears filled with shiny black chlorite. Pyrite makes
up about 30% of the vein, much of it concentrated in 3
to 4 centimeter wide bands of up toc 90% pyvrite. The
pyrite contains a trace cf chalcopyrite, and 2 selectzc
specimen, on assay, wes fcund to centain G.L3 C



Near station 3+00 S on line 20 W, a silicified and
partly chloritized tuff contains minute quantities
of visible chalcopyrite as fine disseminations. An
assayed specimen contained 0.085% Cu.

With the exception of the massive mineralization in
the pit already mentioned, no mineralization has been
found in place on the surface between the Lenora and
Richard III Mines, except for rare traces of chalco-
pyrite.

Crossing the O N base line between 20 E and 24 E, and
trending northwest-southeast is a "panel" of sericite
quartz and chlorite sericite quartz schist. Near con-
tacts between the schist and gabbro, the schist often
contains very minor amounts of chalcopyrite and/or
malachite. In two instances where the actual contact

is visible, adits have been driven 5 meters or so
south through schist into the gabbro. The Westholme
Shaft was sunk through gabbro just north of the schist,
intersecting it at depth.

Six assays have been obtained from these small showings
and from rubble found on the Westholme dump. None of
the assays showed more then 0.05% Cu, 0.02% lead, 0.07%
zinec and 0.10 oz/ton silver.

The wide zone of Unit 1 schists between the O N and 26 N
base lines contains numerous small occurrences of pyrite
rich rock. These usually consist of bands or lenses
paralleling the schistosity, a few centimeters wide and
a few decimeters or meters long, containing 10% to 50%
pyrite in a gquartz gangue. The pyrite often contains
traces of chalcopyrite and rarely a few percent.

Twenty-nine assays were obtained of specimens of the
pyritiferous material. Of these, ten contained less than
0.01% Cu, thirteen had between 0.01% and 0.075% Cu, four
between 0.1% and 0.4% Cu and two greater than 1% Cu. The
results are randomly distributed, except for the two
richest, 2.92% and 1.37% Cu, which originate near each
other in the southwest end of a bulldozer trench near

36 E, U+50 S.

Lead and zinc concentrations are uniformly cf tne order
of 0.01% to 0.03% in this schist zone, excepting a
specimen from an adit near 20 E, 3+60 M, where 0.13% Pbp
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and 0.18% Zn accompany 0.120% Cu and 0.31 oz/ton Ag.
Silver i1s usually less than 0.1 oz/ton, but runs as hig=n
as 0.33 oz/ton, being higher in the more cupriferous
specimens.

This broad schist zone is not known to contain other
than the small pyrite-~chalcopyrite occurrences described.
If any larger bodies of mineralization are present in
it, they remaln to be found by geophysical or other
methods.

East of line 64 E, south of the 26 N base line and
north of the central body of gabbro, is an area referred
to by previous workers as the Northeast Copper Zone. In
this area resistivity and chargeability anomalies found
by a 1973 IP survey coincide with a copper anomaly in
soils.

At least three irregular bands of highly silicified rock
(Unit 10) trend northwest-southeast across the zone.
This rock contains 1% to 5% pyrite, disseminated or con-
centrated in decimetric pods within which it forms up

to 50% of the rock. Chalcopyrite is often found in smal:
amounts as disseminations, with or without pyrite.

Minor black copper oxides are sometimes associated with
the chalcopyrite. The assays tabulated below are of
selected hand specimens of this material:

Cu 3% Pb % n % Ag oz/ton Au oz/ton
0.157 0.01 0.02 0.04 0.001
0.045 0.01 .03 0.03 0.00¢2
0.052 0.01 0.03 0.03 2.Gc0e2
0.041 0.01 0.04 0.10 0.002
1.750 0.01 0.05 0.29 0.0C2
0.027 0.01 0.02 0.04 0.001
0.025 0.01 0.02 0.02 0.002
1.250 0.01 0.08 0.19 0.004
0.155 0.01 0.03 0.06 0.002
0.018 0.01 0.02 0.03 0.00&

In the same general area, on the 56 N base line about®

60 m west of line 68 E, a small outcrop cf rusty gosszan-
like material with quartz gangue gave the “cllowing
assays:



Cu % Pb % n % Ag oz/ton Au oz/ton
0.343 . 0.01 0.02 0.47 0.045
0.418 0.01 0.02 0.41

For comparison, less silicified schists in the same
area returned the following results. The first three
specimens were of graphitic sericite schist, the others
of partly silicified chlorite schist:

Cu % Pb % Zn % Ag oz/ton Au oz/ton
0.027 0.01 0.03 0.08 0.002
0.058 0.01 0.03 0.08 0.001
0.042 0.01 0.05 0.09 0.001
0.010 0.01 0.01 0.03 0.002
0.010 0.01 0.02 0.02 0.002

A11 of the mineral occurrences discussed here have been
south of the 26 N base line. The area between the 26 N
and 56 N base lines contains many old trenches and pits,
a few adlts and freguent occurrences of pyritiferous
rocks, but no significant ore minerals.

8.3. Mineralization in Diamond Drill Holes

The drill core from drilling done by Dresser Minerels
in 1974 contained a few mineral occurrences, a brief
description of which is given below. The holes are
described beginning with the westernmost and going
east, not in numerlcal order. For the locations

and directions of the holes, see the geological map.
Note that the actual dips of holes MS-74-8 and MS-74-6
are not known; they are assumed to be 45°.



DDH MS-74-7

For the first 130.5 meters this hole was drilled
in gabbro. The remaining 98 meters were in quartz
augen schist with variable ratios of sericite to
chlorite. In the schist, chalcopyrite is widely
but sparsely distributed in trace amounts.

DDH MS-74-8

Al]l but the first 33.5 meters of this hole were
drilled through gabbro. No mineralization was en-
countered.

DDH MS-74-1

This hole 1is notable as the only one which inter-
sected barite. From 30.5 m to 33.5 m and from
34.5 m to 36.6 m, graphite schist contains milli-
metric to centimetric bands of very fine grained
greyish material that is partly barite. Dresser's
assays show 1% barium in these sections.

From 59.1 m to 60.2 m the core consists of a fine
granular, almost sandy textured mixture of quartz
and barite, with about 5% pyrite and possible traces
of chalcopyrite. Dresser's figures show this inter-
val to contain 30% barium, which concurs with the
writer's visual estimate cf 50% barite.

Otherwise, this hole contains rare traces of
sphalerite and galena.

DDH, MS-74-2

No mineralization was found in this hole.



DDH MS-74-5
(No assays available, visual estimates only)

Between 13.6 m and 17.4 m depth, chalcopyrite
occurs in trace amounts 1in pyritiferous chlorite
sericite schist and chlorite sericite quartz schist.

At 155.3 m and 156.8 m two 3 cm wide pyrite-rich
bands contain up to 5% chalcopyrite.

Otherwise, this hole contains rare and scattered
traces of chalcopyrite.

DDH MS-74-3 (No assays available)

A zone of quartz augen sericite quartz schist con-
tains better than 10% pyrite from 115.7 m to 119.6
m. This interval contains trace amounts of chalco-
pyrite throughout, but within it are 0.4 m of
better than 1% Cp and 0.2 m of about 7% Cp.

At 165.5 m, pyritiferous tuff contains 0.3 m of
about 3% chalcopyrite, with traces of chalcopyrite
continuing to 171.9 m.

Between 201.3 m and 203.9 m, similar tuff contains
up to 10% pyrite, with an average of about 1%
chalcopyrite and locally 5% chalcopyrite.

Traces of chalcopyrite are sparesely scattered
throughout other parts of this hole.

DDH MS-74-4
(No assays available)

Chlorite sericite quartz schist, sometimes con-
taining quartz augen and/or relict feldspar pheno-
crysts, is spotted with "bleached" zones where the
chlorite has disappeared due to alteration. Between
22.9 m and 28.3 m, trace amounts of chalcopyrite
are present, restricted to the "bleached" zones. ==
26.8 m and 27.1 m, bleached and intensely silici-~
fied rock contains about 25% pyrite and 2Z5% chalco-
pyrite.
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Between 93.3 m and 94.5 m, sericite guartz schist
contains an average of about 2% chalcopyrite, as-
sociated with white quartz. Patches a few centi-
meters long within this interval contain up to
30% chalcopyrite. Earlier workers split this core
and it is badly broken, so it is not possible

to tell if the quartz and chalcopyrite occur as veins.

The rest of the schists in this hole contain rare
and scattered instances of trace amounts of chalcc-
pyrite.

DDH MS-74-6
(No assays available)

This hole was drilled through chlorite sericite
quartz schist and quartz augen chlorite sericite
schist, cut by occasional basic dykes. Trace amourts
of chalcopyrite occur frequently in the first 9€ o,
becoming rare below that.

Summary of Surface Mineralization

The best mineralization found cn the surface is ths
massive pyrite-chalcopyrite exresed in the Lencra
pit. The old mine area, from the Lenora toc the
Richard III, and its direct extensions to the eas:
and west, remains the most interesting target. Dri-:1l
holes MS-74-7, 8, 1 and 2, drilled in this area,
failed to intersect significant minerdlization,
except for a meter of barite in MS-74-1. This demcn-
states the need for detailed geophysical work in
this area before any more drilling is attempted

(see Figures 6, 7).



The Northeast Copper Zone, south of the 26 N base
line and east of 68 E, contains chalcopyrite dis-
seminated in highly silicified schist. Assays cf

up to 2% copper may be obtained from selected speci-
mens and trace amounts of chalcopyrite are con-
sistently present in drill core. A chargeability
anomaly coincides with a copper anomaly in soils.

So far, the only known mineralization in this

area 1s disseminated copper of low and inconsistent
grade. This in itself is not of economic potential.
It could, however, be an indicator of more massive
mineralization nearby. An EM survey should be done
here to ccmplement the existing IP, geochemical

and geological information.

The broad zone of schists between the O N and 26 X
base lines contains numerous occurrences of pyrite-
rich lenses a few centimeters thick and a few deci-
meters long. Occasionally these carry enough chalco-
pyrite to give assays of better than 1% copper.

Two drill holes near the southern edge of this
schist intersected a few zones less than a meter
wide with a few percent chalcopyrite.

All the copper occurrences found in this schist
zone are small and have no economic potential by
themselves. Their frequency, however, points out

a need for geophysical prospecting in this area, in
case larger and richer lenses of mineralization

are present.

At this time, the mine area and its immediate vi-
cinity are believed to be the most important areszas
for exploration. The Northeast Copper Zone and the
schists between the O N and 26 N base lines are
of secondary and approximately equal importance.



GEOCHEMISTRY IN ROCKS

As the geological mapping was being done, the geologists
routinely collected specimens of the rock from most out-
crops. Usually (excluding Units 14, 15 and 16), two or
more were collected, one intended specifically for anal-
ysis. In other cases a specimen for analysis was cut
from a reference specimen.

Care was taken to obtain specimens as fresh as pocssible
but some specimens were unavoidably weathered.

Seven hundred and seventy-two specimens were geochemically
analysed for copper, lead, zinc and silver. The prepared
samples have been retained so that they may be analysed
for other elements in the future.

The results of the analyses were treated statistically
using the graphical method described by Lepeltier (1969).
The graphs appear in Appendix 4. The threshold levels
obtained are Cu 270 ppm, Pb 36.3 ppm, Zn 205 ppm, Ag
3.95 ppm.

All the results of geochemical analyses have been plotted
on Maps 2 to 5. Note that the results of assays have been
plotted on the same maps, with the figures converted to
ppm. However, because of the different analytical tech-
niques used, the assay results cannot be compared direct-
ly to the geochemical results, and the assay figures were
not used in the statistical treatment.

Specimens which were assayed were deliberately chosen
either because of an unusually high sulphide content or
because copper, lead or zinc sulphides were visible.
Samples analysed geochemically were chosen without that
deliberate bias.

The maps show an almost random scattering of results which
does not lend itself to interpretation by drawing contours.
Neither are the results readily correlated with specific
rock types, even north of the 26 N base line where lithclo-
gic boundaries are most clearly defined.



One can pick out areas where clusters or scatteringsof
values above .the threshold levels occur, and areas where
they are absent. These areas areessentially the same as
those discussed under "Mineralization".

There 1 sa notable absence of anomalous geochemical re-
sults, with the exception of 3 scattered high zinc values,
north of the 26 N.base line. This area i ssimnilarly noted
for a lack of visible mineralization.

A fairly recent open cutnear 60 E, 9+00 N, yielding a
specimen with 480 ppm Cu, 40 ppm Pb and 1900 ppm Zn,

may have some significance as 1 tfalls within an east-
west trending copper anomaly found §ina soil geochemistry
survey by previous workers.

The Northeast Copper Zone i sreflected by two to three
anomalous geochemical results forCu, Pb and Zn, as well
as geochemically high assay results for.Cu, Pb, Zn and Ag.

The wide panel of schists between the O N and 26 N base
lines contains scattered geochemical highs and geochemical-
ly high assays. These are most common near its southern
edge 1 nand near the northeast trending trench that crosses
the O N base line between 36 E and 40 E. Part ofthe
cluster of high values here 1 sdue to the accessibility

of the trench for sampling.

A few geochemically high assay results were obtained near
the northeastern edge of the schist panel, where someold
shallow shafts are found.

Near the portals of the Lenora # 1 and Lenora # 2 levels,
all four elements had high concentrations ina few geo-
chemical analyses and assays. In this area where tuff,
graphitic schist and quartz sericite schist with or with-
out augen areal l found, no correlation can be made be-
tween rock types and concentrations of Cu, Pb, Zn or Ag.

Geochemically high concentrations of al lfour elements

were found i nrocks along the creek and fault zone west

of the lLenora Mine area. There isa problem, already men-
tioned, with contamination 1nthis area, but copper mineral-
ization 1 s known to be present, so that the copper highs
must be at least partly real.



