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INTRODUCTION

This report summarizes the second year of the Aiken
Lake project which is a 1:50 000-scale mapping program
funded by the Canada ~ British Columbia Mineral Develop-
ment Agreement (1991-1995}, The project consists of three
years of field mapping, covering an area extending from
Uslika Lake northward to Johanson Lake (Figure 1-8-1).
Mapping has focused on the northern limit of Mesozoic
volcanics within the Quesnel trough (Quesne! Terrane),
upper Paleozoic oceanic volcanics and sediments of the
Harper Ranch Terrane and Paleozoic carbonates of the Cas-
siar Terrane. The project area has known porphyry copper-
gold and carbonate-hosted lead-zinc occurrences and the
potential for economic mineral concentrations, The primary
goal of this project is to provide detailed geological base
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Figure 1-8-1. Location of the map area.

Geological Fieldwork 1992, Paper 1993-1

maps in support of the search of new minera discoveries.
Secondary goals include an updare of the mine ral inventory
database and the placement of known minera occurrences
within a geological framework. Stream-sedir ient samples
from creeks and lithogeochemical samples o~ prospective
lithologies were collected for the purpose of o itlining ar:as
of higher than average minerz] potential anc to assist in
defining metallotects.

Mapping during the 1992 field season coiicentrated on
the Aiken Lake and Osilinka River areas (Figure 1-8-1).
The Aiken Lake map area includzs most of N I'S map sheet
94C/5 together with parts of 94C/6 and 24C/12. The
Osilinka River map area includes parts of 94C 2 and 94(/3
These areas are located 200 to 250 kilotietres no-th-
northwest of Fort St. James (Figure 1-8-1). Foad access i
by the gravel, all-season Ominzca mining acc 3ss road from.
Fort St. James, or a similar forestry acces. road which
originates at the southern end of Williston Lake. These
roads follow the Mesilinka, Osilinka and Tena <ihi drainz ges
and connect to numerous secondary logging roads in the
area. Almost all of the Osilinka map area is accessible by
gravel roads. In contrast only 20 per cent of tl e Aiken [ ake
map arca has road access. The Omineca minir g access road
follows the Mesilinka River and lLay Creek valleys in the
Aiken Lake area, A major logging road almc st reaches the
mouth of Abraham Creek along the south sice of the Mes-
ilinka River. An old 4x4 track leads through the broad
valley north of Black Pine Lake to the Ingenil a mine or the
Ingenika River.

This year’s work in the Aiken Lake ma} area is con-
tiguous with mapping completed during the 1991 field sea-
son (Ferri et al., 1992a, b). The first geologiral map of thz
Aiken Lake area was produced by Lay (1940) -wxho
described the geology along the major draina; ¢s in the erec.
Roots (1954) produced a 4-mile geclogical m 1p for the: "wvest
half of the Mesilinka sheet in the first ¢dmprehensive
geological study of the area. Deatailed mapp ng withir the
map area has been produced by Zhang and Hynes (179],
1992) who are studying the Takla Group on bith sides of the
Finlay fauit. Bellefontaine (1989, 1990} car ied out an ir-
depth structural study along the western nargin of the
Cassiar Terrane on the east side of the Swaniell River. The
east half of the Mesilinka sheet was mapped! by Gabrizlse
(1975) and mapping to the south was published at 6-mile
scale by Armstrong (1949). Detailed geological studies of
Paleozoic rocks within the map area were completad by
Monger (1973) and Monger and Paterson (1374) and were
summarized, in part, by Monger (1977). Parrish {1975,
1979) carried out a structural and geochronolagical study of
metamorphosed Ingenika Group rocks between Black pine
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Lake and Chase Mountain. Irvine (1974, 1976) described
Alaskan-type ultramafic bodies around Aiken Lake.
Unpublished detailed geological maps of the Lay Range and
surrounding areas compiled by J.W.H Monger of the
Geological Survey of Canada were incorporated into this
map. Garnett (1978) carried out a study of the southern
Hogem intrusive complex and Meade (1975) mapped Takla
Group rocks in the Germansen Lake area.

Detailed mapping by the British Columbia Geological
Survey in this area includes the Manson Creek project (Ferri
and Melville, 1988, 1989, 1990a, b, in preparation; Ferri
et al., 1988, 1989). The Manscn Creek and Aiken Lake
projects are contiguous with mapping by the Nation Lakes
project {Nelson et al,, 1991, 1992, 1993). Nixon (1990} and
Nixon er al. (1990a, b) produced detailed maps and descrip-
tions of the Polaris Ultramafic Complex.

Mapping along the Osilinka River covered a small area of
Paleozoic rocks north of End Lake. This provided complete
coverage of these important Paleozoic rocks; it has also led
to some reinterpretation of the complex geology in adjacent
map areas covered during the Manson Creek and Aiken
Lake projects.

Many of the unit names used in this paper are informal
and have been defined by various authors in the region (see

Ferri er al, 1992a; Nelson er af., 1992; Ross and Monger
1978). This is reflected by the use of lower case lettering at
the group and formation levels,

REGIONAL GEOLOGY

The project areas straddle the boundary between the
Intermontane and Omineca gecmorphological belts of the
Canadian Cordillera. They are underlain by accreted vol-
canic rocks of the Intermontane Superterrane and displaced
rocks of continental margin affinity (Wheeler and McFeely,
1991; Figure 1-8-2).

Parts of at least four tectonostratigraphic terranes are
exposed in the map areas. The easternmost rocks are dis-
placed continental rocks of the Cassiar Terrane. To the
extreme west lies the Mesozoic island-arc terrane of
Quesnellia. These terranes are separated by two upper Pal-
eozoic terranes in the Osilinka River map area; the
volcanic(arc?)-sedimentary Harper Ranch Terrane, and the
oceanic Siide Mountain Terrane. The Slide Mountain Ter-
rane is absent in the Aiken Lake map area.

Strata of the Cassiar Terrane include the Upper Pro-
terozoic Ingenika Group through to the Mississippian to
Permian Cooper Ridge group. These rocks are predomi-
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nantly clastic with carbonates becoming more common
higher in the stratigraphy. The structurally and strat-
igraphically lower parts of this sequence are polydeformed
and metamorphosed to sillimanite grade and outcrop as core
complexes (Wolverine, Butler).

In the Osilinka River area the Slide Mountain Terrane lies
structurally above the Cassiar Terrane. It is represented by
the Pennsylvanian to Permian Nina Creek group (Ferri and
Melville, in preparation). This package i1s composed of
oceanic volcanic and sedimentary rocks (pillow basalts and
cherty sediments) which have been thrust onto North Amer-
ican rocks,

The Quesnel Terrane is represented by the Upper Triassic
to Lower Jurassic Takla Group (Roots, 1954). This is a
volcanic and sedimentary arc sequence which is intruded
along its western margin by the Triassic to Cretaceous
Hogem intrusive complex (Garnett, 1978) and related intru-
sions. The eastern part of Quesnellia is further subdivided,
in this area, into the Harper Runch Subterrane (Wheeler and
McFeely, 1991). This subterrane is represented by the enig-
matic upper Paleozoic Lay Range assemblage, a package of
volcanic and sedimentary lithologies with predominantly
arc affinities although some of the sedimentary units sug-
gest continental origins. Takla Group and Lay Range
assemblage rocks are intruded by several ultramafic bodies,
the most notable being the Polaris Ultramaftic Complex.

OSILINKA RIVER AREA
LitHoLoGIic UNITS

NORTH AMERICAN CASSIAR TERRANE

An exhaustive description of Cassiar stratigraphy in this
area will not be attempted here. Lithologic units are identi-
cal to those described in previous articles and the reader is
referred to these for detailed descriptions (Ferri and
Melville, 1989; Ferri et al., 1992a; Figure 1-8-3). The dis-
cussion here will focus on new data or insights into each
unit and any reinterpretation of previous work.

Ingenika Group to Big Creek group stratigraphy is rec-
ognized in the area straddling the Osilinka River. These
rocks are exposed within a broad, northwest-trending syn-
cline and can be traced across the Osilinka River into the
Beveley Mountain area where they are cut by a series of
steep normal faults and placed against higher grade rocks of
the Swannell Formation.

Razorback rocks are seen in rubble along the main log-
ging road on the north side of the Osilinka River and in
several rubbly outcrops along the ridge to the north. The
unit was also recognized along several logging-road cuts on
the south side of the Osilinka River. These shales were
originally thought to belong to the Echo Lake group but the
recovery of Early Ordovician graptolites suggests that they
are part of the Razorback group. Their occurrence within
rocks of the Echo Lake group suggests a thrust fault repeat-
ing Echo Lake strata. The Razorback group is characterized
by grey and dark grey slate, argillite and argillaceous lime-
stone. Its thickness is approximately 50 to 75 metres and its
exposure 1s quite poor. The trace of this unit is, in part,
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hased on the recessive notch it produces betw en carbor ates
of the Atan and Echo Lake groups.

Middle Ordovician shates on the east side f Wasi Creel:,
that were originally mapped as Echo Lake g roup, are now
thought 10 be the Razorback group. This ir terpretation s
based primarily on regional trends and on th @ reassessient
of carbonates below these shales which are now believed to
be the Lower Cambrian Mouit Kison form: tion.

Two subdivisions of the Eche Lake group are recogy ized
in the area: the basal limestone and dolon.ite up to 6C0
metres thick, and the succeed ng sandy doloinite which cin
approach several hundred metves in thickness. The lower
section is characterized by thick successicns of grev 10
white fenestral dolomite (Plaie 1-8-1). The Echo _alke
group is commonly more dolomitic than ca bonates of the
Mount Kison formation, and contains :reas of silica
replacement. Thick sequences of massive li nestone within
this succession are difficult to distinguish { om the Mount
Kison formation.

The sandy dolomite unit i+ well exposed slong the main
logging road on the north side ot the Osilin<a River. 'We [-
rounded, spherical quartz gra:ns constitute v to 50 per cent
of the rock and are found within thickly cross-stratified

Plate 1-8-1. Sample of typical Echo Lake zroup fenewtra
dolomite from the Osilinka River area. This ithology ferms
thick sequences in the lower part of the E¢ 1o Lake gioup
and helps distinguish it from carbonates of t e Atan Group.
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horizons. Twin-holed columns of severai crinoid species
were found at this locality and suggest a late Early Devo-
mian (Emsiain} age for the uppermost part of the Echo Lake
group (B.S. Norford, personal communication, 1992). Mid-
dle Ordovician graptolitic shales, originally thought to be
part of the Echo Lake group, are now known to belong to
the Razorback group. This suggests that the lower age limit
of the Echo Lake group is Middle Ordovician.

One of the distinguishing characteristics of the Echo Lake
group in this area is the presence of carbonate breccia or
conglomerate. Two types are seen: one which appears to be
primary (i.e., debris flows) and the other secondary. Primary
breccia is characterized by locally derived carbonate clasts
set in a limy mud matrix, or sandy matrix if found within the
upper sandy dolomite unit. Clasts are up to tens of cen-
timetres in size. The thickness of these deposits is difficult
to deduce but is thought to be in the tens of metres.

Secondary breccia is characterized by metre-scale angu-
lar blocks separated by sparry dolomite or calcite which
may display several generations of infilling. Some areas
appear autoclastic (i.e., fragmented in place). The origin of
this breccia is not known. It may be either a solution
collapse breccia or one related to faulting, though many
features do not support a tectonic origin. A third possibitity
is that these occurrences are of debris-flow origin and the
original limy mud has been selectively replaced by sparry
carbonate.

Conodonts were recovered from the Otter Lakes group
east and west of Wasi Creek. Both these localities yield
faunas with a late Early to early Middle Devonian age range
(Emsian to Eifelian; M.J. Orchard, personal communica-
tion, 1992) which is consistent with past interpretations of
this unit.

The extent of the Big Creek group has increased in our
present interpretation of the geology. Felsic tuff originally
assigned fo the Lay Range assemblage (dacitic tuff unit,
MPIr4, in Ferri et al., 1992a, b) is now known to be within
the upper part of the Big Creek group. Mapping of Big
Creek group stratigraphy in the Aiken Lake area has deline-
ated a similar package of felsic tuff in support of this. The
inferred fault separating Big Creek from Unit MPlr4 is not
required and this contact is now reinterpreted as strat-
igraphic. This felsic tuff 1s known as the Gilliland tuff in the
Germansen Landing area (Ferri and Melville, in prepara-
tion) and is lower Mississippian. Similar tuff is found east
of Wasi Creek, but is much thinner. This tuft has regional
extent as it has now been recoghized from the Alken Lake to
Germansen Landing areas. The large expanse occupied by
this unit west of Wasi Creek is not only a function of its
substantial thickness but also due to broad, low-amplitude
folding recogmized immediately to the southeast.

The Big Creek group (and Gilliland tuff unit) is now
thought to underlie the Nina Creek group east of Wasi Lake
and Wasi Creek (Figure 1-8-4). Felsic tuff formerly mapped
as Unit PPnhb of the Mount Howell formation (lower Nina
Creek group, Ferri et al., 1992b) is now grouped with the
Gilliland tuff; shales and argillites below this are also con-
sidered part of the Big Creek group. Furthermore, shales,
argillites, cherty argillites and tuffaceous units exposed at
the mouth of the creek which flows into the northeast end of
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Wasi Lake are now also believed to be part of t 1e Big Creek
group. These changes better reconcile the geol sgy on either
side of the Wasi Lake - Wasi Creck drainage, with the result
that the offset on the fault aiong the lower dart of Wasi
Creek is not as large as previously interpretec.

Dark grey to grey, wavy to planar-bedded argillites and
shales, and minor massive beds of brown to g ey limestone
are found above typical Big Creek lithologies on the east
side of the syncline south of the Osilinka River. These rocks
have been informally termed the Cooper Ric ge group by
Ferri and Melville (in preparation). This pack ige was orig-
inally placed in the Slide Mountain Terrane as Unit PPsml
by Ferri and Melville (1990b). However, cono donts sut se-
quently recovered from the limestones in the upper par of
this unit returned an Early Permian age; alio, Ross and
Monger (1978) recovered fusilinids of probat le Early Per-
mian age from limestones of this unit. This su, jgests con:in-
uous North American deposition in this area until at least
the Early Permian and that the rocks of the (Cooper Rilge
group belong to the Cassiar Terrane. The pr:sence of the
Cooper Ridge group north and west of Whistle r Mountain is
less certain. Argillaceous rocks above the Otte - Lakes group
and below the Nina Creek group have been placed with the
Big Creek group. The possible absence of (looper RiZlge
rocks in this area may be due to lack of leposition or
removal by the thrust fault at the base of th: Nina Creek
group.

Echo Lake group carbonates on the Osprey mincra.
claims are intruded by a small, grey, aphan tic and inter-
mediate to felsic body. The intrusion 1s less tan 10 metres
in diameter, and associated with sulphide min.ralization. Its
undeformed nature suggests it is related to po- sibly Tertiary
felsic intrusions into the Swannell Formation near Beveley
Mountain.

SLIDE MOUNTAIN TERRANE

The lower part of the Nina Creek group was mapped
south of the Osilinka River. These wavy bedded argillites,
siliceous argillites and bedded cherts are part of the Mount
Howell formation. Minor lithologies include: chert-quart:
wackes (with 10% to 20% coarse clastic material) and
brown argillaceous limestone. The uppermost exposed parts
are intruded by gabbro sills.

STRUCTURE

Late northwest and northeast-trending nor nal faulis are
the most dominant structural ¢lements in the Osilinka nap
area. These faults cut the broad syncline below Mount
Howell and truncate it to the northwest against poly-
deformed rocks of the Swannell Formation. The fault zones
are quite wide, as exemplified north of tie Childhood
Dream mineral occurrence where several hun Ired metres of
strongly fractured and crumbly carbonate of he Echo Lakz
group are placed against the Swannell Form: tion. The jux-
taposition of garnet-grade Swannell For nation rocks
against those of the Echo Lake group suggest: that displace-
ment on segments of these faults is in the orde: cf
kilometres.

Mapping along the Osilinka River has al owed the ha~
monization of the geology between the Bev :ley Mountain
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area and that south of the river. In the Beveley Mountain
area the northwest-trending, southwest-side-down normal
fault that separates a wedge of carbonates from the Swan-
nell Formation must connect with the similar, large
nerthwest-trending fault (with similar sense of displace-
ment} south of the Osilinka River (Ferri and Melville,
1990a, b). Furthermore, a similar fault to the southwest
begins northeast of Wast Lake, separating the Nina Creek
group from Cassiar Terrane, and continues northwestward
along Tenakihi Creek.

A northwest-trending, southwest-side-down normal fault
inferred along the lower part of the Osilinka River (Ferri
and Melville, 1990a, b} must exist and veer northward to
separate the Paleozoic succession from Swannell rocks. It
ultimately trends southeastward into the Wolverine fault
zone, a steep brittle-ductile shear zone along the west side
of the Wolverine Metamorphic Complex.

The major northeast and east-trending fanlts north of the
Osilinka River are not parallel te any other major faults in
the area.

A thrust fault {End Lake thrust) is now known to repeat
Razorback and Echo Lake stratigraphy south of the Osilinka
River and must continue northward. Evidence for this fault

is provided by the strongly brecciated Razorback and Echo
Lake lithologies several kilometres south of the Osilinka
River. This fault would help to explain the thickness of the
Echo Lake group in this area. Displacement on the fault
appears to decrease southward and the fault must terminate
just south of the map area in Figure 1-8-4.

AIKEN LAKE AREA
LirtaoLocic UNITS

NORTH AMERICAN CASSIAR TERRANE

Cassiar Terrane rocks described by Ferri er af., (1992a) in
the Uslika Lake area are also recognized in the Aiken Lake
map area (Figure 1-8-5). Lithologies are similar except for
minor differences which may reflect regional facies varia-
tions. Units of the Proterozoic Swannell Formation to the
Devono-Mississippian Big Creek group are exposed within
a southwest-dipping panel cut by late normal faults. The
Middle Devonian Otter Lakes group is not recognized. It is
not certain whether this is due to lack of deposition or poor
exposure.
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Figure 1-8-4. Geology of the Osilinka River map area.
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LAYERED ROCKS
Upper Cretaceous to Tertiary
KT maroon conglomerate unit: conglomerate
™M | sandstone, , sittstone
Lower Cretaceous{?)
IKe conglotnerate, sandslone, siltstone, argillite,
minor coal

Triassic to Jurassic
Upper Triassic to Lower Jurassic
Takla Gp

mavoon I unit: maroon to green, tulfs

uTrllt | o domerates, , plagioclese and augite-phyric

Upper Triassic

uTro2 Plughat Mountain fm: augite-plagioclase phyric
P agglomerates, basalls, tuffs

FPlughat Mountaln fm: tuffs, tuffaceous,

uTrpl siltstone, argillite, agglomerate minor limestone

Paleozoic or Mesozoic

PM problematic unit: tulfs, argillites, siltstone,
limastone, aggiomerate

Pennsylvanian to Permian
Nina Creek Gp

Pillow Ridge fim: massive to pillowed basalt,

PPop lesser chert, argillite, gabbro

Mount Howell fm: argillite, chert, gabbro, minor

PPnh o san, wacke, feisic tuff

Mississipplan to Permian
Lay Range Assemblage
Middle Pennsylvanian to Permian

PPIru | ¥PP™ matfic tuff division: tuffs fo siftstones,
aggiomerate, basall, argiiiite, gabbro, limestone

Mississippian to Middle Pennsylvanian

MPIrl lower sedimentary division: mixed argiliite,
conglfomerata, imesione, sandstone, tulf

Devonian to Permian
Upper Devonlan to Lower Permian
Big Creek gp, Cooper Ridge gp

shala, argiliite, wacke, sandstone, faisic tuff,
minor limestone

DPbc

Cambrian to Devonian

Cambrian to Middle Devonian

Razorback gp,

Echo Lake gp, Otter Lakes gp
limastona, dolomits, lesser cherly carbonate,
sandy dolomite, argillite
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Lower Cambrian
Atan Gp

IC fimesione, shale, siltstone, quartzite
Upper Proterozoic
Ingenika Gp

Pi Undivided: impure quarizite, schist, ph 'liite,
fimesione, arkosic wacke and sandsion 3

Pst Stelkuz Fm: phyliite, slate, sandstone,
limastone

Pe Espee Fmn: limestone, colomitic limestc 1e,

Pts Teaydiz & Swannell Fme: phyliites, lin estons,
arkosic sandstone, phyiiite, schist,

INTRUSIVE ROCKS
Late Triassic to Cretacsous
Hogem intrusive complex

monzonite, quartz monzonite, syenite,

TrKh granodiorite, granite, tiorite
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Figure I-8-5. Geology of the Aiken Lake map arca. Insert at top left is a cross-section through the middle of the map area.

Cassiar rocks are found in the northeastern part of the
Aiken Lake map area and are dominated by the Proterozoic
Ingenika Group. This is overlain by Paleozoic strata which
show abrupt changes in thickness and lithology along strike.
Paleozoic rocks in the map area include both a thick plat-
formal sequence, typical of stratigraphy in the Osilinka
River area, and a thin argillaceous basinal(?) succession
which has not yet been mapped in this region.
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INGENIKA GROUP (UPPER PROTEROZOIC)

The four formations of the Ingenika Group (defined by
Mansy and Gabrielse, 1978) crop out in the map area. These
are, from oldest to youngest, the Swannell, Tsaydiz, Espee
and Stelkuz formations. Swanneil rocks roughly correspond
to the Tenakihi Group of Roots (1954) with the remaining
formations being part of his lower Ingenika Group. The
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thickness of this package is estimated to be a minimum of
2800 metres.

Swannell Formation: Approximately 700 metres of
semicontinuous outcrop of the Swannell Formation is
exposed along a ridge south of the Swannell River. A
further, stratigraphically lower 1400-metre section is
inferred from exposures along the Swannell River, indicat-
ing a total thickness approaching 2100 metres. This mini-
mum thickness is in accordance with sections described
elsewhere in the Cassiar Terrane (Roots, 1954; Mansy and
Gabrielse, 1978; Ferri and Melville, 1990a).

An upper and lower sequence are recognized along the
ridge section. The upper part is roughly 500 metres thick
and composed of interlayered grey to tan, very fine to
coarse-grained sandstone to feldspathic sandstone and grey
to silvery grey or green phyllite to quartzitic phyllite. Phylli-
tic lithologies commonly make up less than 30 per cent of
the outcrop. Sandstone beds are up to 1 metre thick and
contain up to 40 per cent phyllitic material. This unit
becomes schistose down-section as the metamorphic grade
increases.

The lower sequence is composed of thick to massively
bedded arkosic psammites (feldspathic grits) interlayered
with thin to thickly bedded, green to brown phyllite or schist
which may contain porphyroblasts of garnet, bictite and
chloritoid. Pelitic rocks comprise less than 20 per cent of the
outcrops. Only 200 stratigraphic metres of this unit was
mapped.

Tsaydiz Formation: The Tsaydiz Formation is roughly
150 metres thick on the ridge south of the Swannell River
and at least 300 metres thick in the core of the anticline
nerth of the Swan mineral showing. It is characterized by
grey to brown limestone thinly interlayered with light grey
to grey slate. Minor beds of grey, recrystallized limestone,
up to several metres thick, occur throughout the section.

Espee Formation: The Espee Formation is about 150
metres thick south of the Swannell River and over 300
metres thick north of the Swan mineral showing, Extensive
outcrops occur within the core of the anticline northeast of
the Swan mineral claims and good exposures are found
along creeks cutting the southwest side of the syncline
southeast of the Swannell River. It consists of grey to white,
thin to moderately bedded and platy recrystallized limestone
which locally is coarsely recrystallized and dolomitic. Thin
micaceous partings are occasionally present along bedding
surfaces.

Stelkuz Formation: The Stelkuz Formation is some 200
to 300 metres thick and is best exposed along a ridge south
of the Swannell River. It is quite variable containing both
siliciclastics and minor carbonate. The basal 100 metres is
composed of dark brown to brown or grey-green phyllite,
argillite and calcareous argillite with rare, grey siliceous
limestone layers up to 2 metres thick. There are also thin
layers or very fine grained sandstone. At the top of this
sequence is a honey-coloured, coarse to finely recrystallized
massive to thickly bedded limestone, The phyllite imme-
diately below this carbonate has a distinctive deep green
colour as do the gritty phyllites just above it. These distine-
tive limestone and green phyllitic horizons are a useful local
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marker. The upper 100 metres of the formatic n begins with
thin to thickly bedded quartz sandstone roughly 5 to 10
metres thick which gives way upwards to gre s to dark grev
phyllite.

ATAN GROUP (LOWER CAMBRIAN)

The Atan Group can locally be subdivifed into two
formations, the lower Mount Brown formatior composed of
siliciclastics and the upper Mount Kison form ition made up
of carbonates. The Atan section varies in tl ickness f-om
150 metres south of the Swannell River to 4( () metres nea:
the Swan mineral showings. Together with t1e Echo L ake
group, it shows the greatest change in chara ter north cnd
south of the Knoll fault near the Swannell River (Figure
1-8-6).

Archaeocyathids have been recovered from the Mcun.
Kison formation indicating an Early Cambri: n age for the
upper part of the Atan Group. The Mount Brc wn formarion
is similar to Lower Cambrian sirata elsewhere in the Cassiar
Terrane (Gabrielse, 1963).

Mount Brown formation: The Mount Bro #n formation
ranges in thickness from 45 metres to appreximately [5C
metres. Near the Swan mineral showings it e<hibits thick-
nesses and lithologies similar to those in the Csilinka River
area (Figure 1-8-6): a basal grey to cream or br ywn quart zite
or orthoquartzite up to 50 metrex~ thick, succe zded by light
green to olive green phyllite with minor li;tht brown to
brown, very thin to thin siltstene to fine sancstone layers.

The Mount Brown formation is conside ably thinner
immediately south of the Swannell River. The »asal quartzi-
tic unit is 5 metres thick aid composed primarily of
quartzose sandstone with pure orthoquartzite layers being
less abundant and only 5 to 10 centimetres thi k. The besal
unit is succeeded by 40 metres of grey 1o green phyllite w:th
traces of thin silty horizons. The contact with shales of the
underlying Stelkuz Formation appears to b: gradational
over a distance of 5 metres.

Mount Kison formation: The Mount Kison formation is
some 150 metres thick in the vicinity of the Jiwan mineral
showings. It is composed of white to zrey, finzly
recrystallized limestone which is locally coars:ly
recrystallized. Typically the urit is massive t> moderately
bedded featureless limestone with minor oolit ¢ horizons in
the upper part and thinner beddad sections in the lower part.

The Mount Kison formation is only 60 to 7( metres thick
south of the Swannell River. It consists of a bz sal sectior: of
grey to dark grey, thin to thickly bedded, wavy to planar-
bedded limestone. 1t is locally olaty and has bands of al er-
nating light and dark grey limestone. There a-e some very
massive, coarsely recrystallized white limestor e horizens in
this section. Carbonate breccia or conglomerat : of sedimzn-
tary origin (i.e., syndepositional) are develop: d locally.

The top of the section is composed of grey to dark grey,
thin to moderately bedded, argillaceous and giaphitic, platy
limestone. There are lesser massive beds of wl ite limestone
up to a metre thick. Horizons of sedimentary or primary
carbonate breccia are also present.
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Figure 1-8-6. Stratigraphic columns of Upper Proterozoic to upper Paleozoic rocks in the northeast of the map area. Locations of
columns E to G are shown in Figure 1-8-5. Columns E and F are northwest and southeast, respectively, of the Knoll fault; note the
marked thinning of the Lower Cambrian {Mount Brown formation) to Devonian (Echo Lake group) succession across this fault.

RAZORBACK GROUP (CAMBRIAN TO MIDDLE
ORDOVICIAN)

The Razorback group is 50 to 90 metres thick. It is poorly
exposed throughout most of the map area. In the eastern part
of the area it is characterized by grey to dark grey phyllite or
slate in the few exposures that were observed. The best
exposure is on the ridge south of the Swannell River. In this
locality the basal part of the section is a green to light green
phyllite with greyish phyllite in the middle part. The upper
part is grey to greenish phyllite with brown limestone nod-
ules which constitute up to 50 per cent of the rock. The
uppermost 5 metres of the Razorback group is composed of
silvery grey to dark grey or black phyllite with interlayers of
dark grey limestone and argillaceous limestone.
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No fossils were collected from this unit in the Aiken Lake
map area. Lower and Middle Ordovician graptolites were
recovered from the Razorback group in the Osilinka River
area, The Cambrian lower age range is inferred from its
position above the Atan Group and local similarities to
Cambrian argillaceous facies elsewhere in the Cassiar
Terrane.

Ecno LAKE GROUP (MIDDLE ORDOVICIAN? TO LOWER
DEVONIAN)

Approximately 800 metres of limestone, dolomite, cherty
carbonate and chert are assigned to the Echo Lake group.
This unit is best exposed on a hill northwest of the Swan
mineral claims. The lower part is composed of massive,
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buff-grey to grey dolomite and limestone. It is moderately
to coarsely recrystallized and poorly to well bedded. In the
upper part the carbonate is replaced by grey to pale grey
cherty quartz. This chert replacement occurs along layers
and in some areas affects almost 100 per cent of the rock.

Along the ridge immediately south of the Swannell River,
grey to pale grey, recrystallized dolomite and dark grey-
brown to black argitlaceous, thinly bedded, platy limestone
overlie the Razorback group. The dolomiite is at the base of
the succession but also occurs locally in the upper
argillaceous section. The argillaceous limestone succession
contains lenses of primary carbonate breccia or conglomer-
ate and some horizons are relatively rich in crinoid ossicles,
sponge spicules and shell fragments. The entire succession
in this area is only 200 metres thick. These lithologies are
not typical of the Echo Lake group but they are found in the
expected stratigraphic position suggesting they must be an
unusual facies (Plate 1-8-2). The change between this sec-
tion and the typical, thick Echo Lake group appears to occur
across the northeast-trending Knoll fault (Figures 1-8-5,
1-8-6) immediately northwest of the Swan mineral claims.
The change is abrupt, no transitional features were seen in
these units. Alternatively. the apparent thinning of the Echo
Lake group in this area may be the result of a northwest-
trending normal fault, but no such fault appears to be pres-
ent southeast of the Knoll fault and furthermore it would
have to change stratigraphic position (i.e., southeast of the
Knoll fault it would be stratigraphically above the Echo
Lake group whereas northwest of the fault it would have to
be below it). Another possible explanation for this drastic
change is an abrupt facies transition northwestward towards
the Swannell River. Many of the Paleozoic units show
marked thinning and change in lithologic character to the
northwest, suggesting a facies change. The abundance of

argillaceous material points to a more basinal seiting for the
nerthern area. The Knoll fault, which forms the boundary,
may be a long-lived structure which origin: lly contrclled
local basin development and was later reacti sated.

No definitive macrofossils were found in typical Fcho
Lake group rocks in the Aiken Lake area. Da k grey-brown
to black argillaceous limestone and limeston 2 south of the
Swannell River, which are tentarively assigm d to the Echo
Lake group, have yielded crinoid and shell fr igments span-
ning the Ordovician to Devonian time periods. In the
Osilinka River area fossils suggest a Middle Ordovician to
Lower Devonian age range (Fzrri and Melviile, in prepara-
tion, and this study).

BiG CrREEK GROUP (UPPER DEVONIAN TO .OWER
MISSISSIPPIAN)

The Big Creek group is perhaps the thicke st unit within
the Paleczoic succession of the Aiken La:e area. It is
upwards of 1500 metres thick and dominated by
argillaceous lithologies. This zpparent thici ness miy be
exaggerated due to tectonic thickening.

The basal 200 to 300 metres is composed o7 grey to blue-
grey shale or argillite which locally is qui e fissile, The
middle part of the group contains beds of dark grey to black,
chert-quartz wackes (black clastics). Typici lly the black
clastic component of these strata is from 10 0 50 per zent
but black quartzite layers are present locally. These black
clastic units are usually fine fo medium gra ned but som:
beds contain flattened chert grains up to several centimerres
in length. It is difficult to estimate the thickne s of this blac<
clastic sequence but it is believed to be a least severzl
hundred metres thick with clastic rocks consti uting less thet
30 per cent of the section.

Plate 1-8-2. Looking northwest at the ridge immediately south of the lower part of the Swannell River. 1 he
viewer is standing on the Stelkuz Formation with siliciclastics of the Mount Brown formation in the immed: ate
foreground. Mount Brown to Razorback rocks in this section are much thinner and more argillaceous than in ot er
parts of the Cassiar Terrane in the map area. Argillaceous carbonates at the top of the hill occupy the sane
stratigraphic position as the Eche Lake group, but are much more argillaceous. See Figure 1-8-6 and text “or
details.

Geological Fieldwork 1992, Paper 1993-1
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Approximately 200 to 300 metres of dark grey argillite or
cherty argillite sits above the black clastic sequence. At the
top of this succession are more clastics which locally con-
tain a cobble to boulder conglomerate section 10 to 30
metres thick, with clasts of quartzite, limestone, argillite,
tuff and augite-feldspar-porphyritic basalt. The restricted
nature of these deposits suggests that they may be channel
fills within the shale basin.

The upper part of the Big Creek group is composed
predominantly of dark grey, wavy bedded argillite with
minor beds of limestone and black clastics. The limestone is
grey to dark grey, planar, very thin to moderately bedded
and contains some very coarsely crystalling lenses. This
sequence is over 50 metres thick south of the Mesilinka
River. Limestone of this thickness is not typical of the Big
Creek group as first described in the Nina Lake area (Ferri
and Melville, 1990a; Ferri et al., 1992a).

Grey, quartztfeldspar-bearing tuff, 50 to 200 metres
thick is exposed towards the top of the upper part of the Big
Creek group. Quartz and feldspar clasts make up less than
30 per cent of the tuff which may be strongly cleaved. The
tuff is sometimes quite pyritic and rusty weathering.
Argtllites above, below and along strike with the tuff unit
contain tuffaceous material either as thin, wispy horizons or
as clasts. This tuff unit is now thought to be equivalent to
the lower Mississippian Gilliland tuff of the Big Creek
group described farther south in the Germansen Landing
area (Ferri and Melville, in preparation) which has yielded
an early Mississippian U-Pb date. There are no other age
constraints for the Big Creek group in the map area except
its similarities to the Upper Devonian to lower Mississip-
pian Earn Group described elsewhere in the Cassiar Terrane
(Gabrielse, 1963).

Units MPIr3 and MPl4 (argillite and dacitic tuff divi-
sions) assigned to the Lay Range assemblage by Ferri ef al.
(1992b}, are now thought to belong to the upper part of the
Big Creek group. This interpretation is based primarily on
their much stronger lithological similarities and affinities.
This reinterpretation includes a section of Unit MPIr3 along
the Tutizika River which can be traced into the Big Creek
group south of the Swannell River. The Tutizika section
contains lithologies in its northwestern section which may
be part of the Lower Cambrian, although the upstream
section resembles the Big Creek group. As well, felsic tuff
known to be within the Big Creek group is probably equiv-
alent to the original dacitic tuff division (MPIr4) formerly
included in the Lay Range assemblage,

HARPER RANCH TERRANE

LAy RANGE ASSEMBLAGE (MISSISSIPPIAN TO PERMIAN)

Rocks of the upper Paleozoic Lay Range assemblage in
the Uslika Lake area (Ferri er al.,, 1992a, b) extend north-
westwards into the present map area. Here they are well
exposed in the Lay Range between Lay Creek and the
Swannell River where mapping has led to a better under-
standing of the structure of the assemblage, and some revi-
sions to last year’s interpretation of the stratigraphy. The
present work was helped considerably by unpublished maps
and field notes generously made available by J.W.H.
Monger of the Geological Survey of Canada.
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Along the northwestern part of the Lay Range, a large
northeasterty overturned anticlinal fold has been mapped
(Plate 1-8-3). The core of this southeasterly plunging anti-
cline, outcropping over a width of about 1 kilometre, con-
tains the oldest rocks of the Lay Range assemblage, a
Mississippian (?) to middle Pennsylvanian sequence of
chert, tuff and clastic sedimentary rocks which are tightly
folded, judging by strong cleavage development and
numercus facing reversals. At the top of this sequence,
referred to as the “lower sedimentary division”, a fos-
siliferous limestone is overlain by distinctive maroon
argillite and chert. This marker clearly outlines the core of
the anticline on the northeastern limb but it is less easily
traced on the southwest limb which is complicated by
faulting.

Above the limestone - maroon argillite marker is a thick
succession of tuff, agglomerate and volcanic flows, at least
2000 metres thick, referred to as the “upper mafic tuff
division™ which has an age range of middle Pennsylvanian
to Permian. The northeast limb of the anticline is charac-
terized by overturned strata of this division; facing indica-
tors are less common on the right-way-up southwest limb.
Southeast of this fold, in the rest of the Lay Range and the
Mesilinka valley, only the upper mafic tuff division of the
Lay Range assemblage is exposed.

East of Polaris Creek, the upper mafic tuff division is
intruded by the Polaris Ultramafic Complex (Nixon, 1990;
Nixon et al. (1990a, b). The contact aureole of the intrusion
is commonly marked by hornfelsing and metamorphism to
lower amphibolite grade, but on the northeastern margin
contacts have been modified by shearing where both the
Polaris Complex and the Lay Range assemblage have been
thrust onto or faulted against the Big Creek group or older
rocks (Nixon et al., 1990a). This suggests a tectonic rela-
tionship between the Lay Range assemblage and the Cassiar
Terrane; however, a primary stratigraphic relationship
between themn should not be ruled out.

A fault on the southwest side of the Lay Range
assemblage separates it from a problematic rock unit which
may be part of the Upper Triassic Takla Group. This fault
zone is marked by strongly altered and fractured rocks.

Ferri er al. (1992a) tentatively included the dacitic tuff
unit (MPIrd4) and the argillite-grit-limestone unit (MPIr3) in
the Lay Range assemblage, but they are now assigned to the
Big Creek group.

Lower sedimentary division (Mississippian(?) to middle
Pennsylvanian): The stratigraphy of the lower sedimentary
division is not well defined, but it is important to recognize
the probable continental derivation of some of the
lithologies, in contrast to the upper volcanic-rich division.
Fossil collections made by Roots (1954) probably came
mostly from the this division; the oldest fossils were tenta-
tively identified as Mississippian. The voungest unit, as
defined here, is middle Pennsylvanian.

The division consists mainly of black and grey argillite
and siltstone, bedded grey chert, thin-bedded feldspathic
sandstone, chert-pebble conglomerate and ‘grit’, and less
common fine to medium-grained quartzite, rhyolitic tuff,
shaly or thin-bedded limestone, limy argillite and green
tuffaceous rocks. The conglomerates are heterolithic, con-

British Columbia Geological Survey Branch



AWBE "
. Sy,

",QIHQ’

L}
1
L]
*
L3
[
4+
L]
*
b3
[
L]
*
L]
L]
£l
L3
L]
a
L
L]
a
¥
¥
*
»
¥
b
[
¥

¥
*
¥
]
]
»
a
*
x
[
]
]
]
[
»
*

Plate 1-8-3. View to the northwest within the Lay Range, north of Polaris Creek. The mid-middle Pennsylvanian cz ‘bonate of the
uppermost lower sedimentary division of the Lay Range asserbiage is visible on both sides of this overturned, nottheas verging fohl.
The viewer is from a carbonate at the nose of the fold. The distance between the carbonates is approx:mately 1 kilo netre.

taining up to cobble-size clasts of varicoloured chert, quartz,
argillite, carbonate, green tuff and clinopyroxene-phyric
volcanic rock (Plate 1-8-4). A thin, coarse-grained cal-
careons sandstone unit contains abundant fossil material,
possibly crinoids. Locally there are small felsic or dioritic
intrusions, and a narrow serpentinile body is exposed along
a fault zone northeast of upper Polaris Creek.

The most distinctive limestone is at the top of the divi-
sion. The largest body, in the hinge zone of the antichine, is
50 metres thick, but elsewhere the limestone may be only a
few metres thick, or absent. It is a grey to white, massive to
thinly bedded bioclastic limestone, locaily rich in colonial
and solitary horn corals, crinoidal material, fusilinids and
foraminifera. Fusilinids collected by J.W.H. Monger indi-
cate a middle Pennsylvanian age (early Moscovian, Ross
and Monger, 1978). The limestone is locally dolomitic, and
contains green tuffaceous layers and nodular masses of red
or grey chert.

An interval of thinly bedded argillite, silty argillite and
jasperoidal chert, several metres thick is usually present
above the limestone. Some of these rocks are strikingly
maroon to red, although shades of grey are also present.

Geological Fieldwork 1992, Paper 1993-1

This sequence is gradually succeeded by groen tuffs of the
upper division,

Upper mafic tuff division (middle Pensylvanizn to
Permian): The Lay Range assemblage corsists predomi-
nantly mafic crystal, lithic and lapilli tuffs, a rglomerate and
volcanic flows, with subordinate interbedde | green to grey
argillite, siltstone, volcanic wacke and cong) omerate, che't,
limy siltstone and limestone, all of whict comprise the
upper mafic tuff division. Onz limestone un't, mapped near
the base of this division on the southwestrn limb of the
anlicline, contains middle Fennsylvanian ‘usilinids /late
Moscovian, Ross and Monge -, 1978), slightly younger than
the limestone marker unit at the top of the ower sediraen-
tary division. Permian conodonts were recos zred from imy
siltstone within mafic tuffs much higher in he divisica, in
the Uslika Lake area (M.). Orchard, persoral communica-
tion, 1991; Ferri et al, 19923).

The volcanics are lithologically similar to the Upper
Triassic Takla Group, but are distinguished in the field hy
their deeper green colour due 1o epidote, gr:ater induration
and stronger cleavage, and by the presince of guartz
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Plate 1-8-4. Polymict conglomerate within the lower sedimentary division of the Lay Range assemblage. Large chert and
carbonate clasts are visible, This conglomerate is much greener and more indurated than the younger maroon cenglomerate illustrated
by Plate 1-8-7.

(although rare) in coarser tuffs. The tuffs are bedded in units
from several metres thick to centimetre-scale graded beds
and fine laminations. Volcanic flows, locally pillowed, com-
monly have clinopyroxene and feldspar phenocrysts, and
may be vesicular and amygdaloidal. They have the com-
position of basaltic andesite, and geochemical characteris-
tics transitional between an island-arc and an ocean-floor
origin. Rocks in this division, particularly the volcanics, are
locally maroon, and maroon fragments are common in tuffs.
Small felsic intrusions and gabbro occur in places.

QUESNEL TERRANE

TAKLA GROUP {UPPER TRIASSIC TO LOWER JURASSIC)

The Takla Group in the Aiken Lake area can be sub-
divided into the Plughat Mountain formation and the ma-
roon tuff unit (Unit LJuTrt, Ferri et al.. 1992b). These rocks
are best exposed in the mountains southwest of Lay Creek
and the Mesilinka River. They are a continuation of units
described in the Uslika Lake area by Ferri er af., (1992a, b).
Plughat Mountain rocks are believed to be restricted to the
Upper Triassic. Roots (1954) collected Upper Triassic
faunas from Plughat rocks near Granite Basin and Carnian
conodonts were recovered from limy hortzons in the lower
part of the Plughat formation near Uslika Lake. The maroon
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tuff unit is thought to contain both Upper Triassic and
Lower Jurassic rocks as it is equivalent to a unit of these
ages to the southeast (Unit WuTrt, Ferri et al,, 1992b). The
Takla Group is bounded on its northeast side by the strike-
slip Lay Range fault (Wheeler and McFeely, 1991} along
the Lay Creek - Mesilinka River drainages, and is intruded
by the Hogem intrusive complex to the southwest, Takla
rocks are hornfelsed and recrystallized along the margin of
the Hogem intrusive complex. Calcareous lithologies may
be altered to skarn and traces of copper are very common
along the contact.

Plughat Mountain formation: The Plughat Mountain
formation is at least 4000 metres thick and is composed of
mafic tuffs, agglomerates and lesser tuffaceous sediments.
Two broad subdivisions of the formation were delineated by
Ferri et af. (1992 a, b} in the Uslika Lake area to the south: a
lower, dominantly tuffaceous sequence which grades later-
ally and upwards into a thick and extensive upper
agglomeratic succession. The Plughat Mountain formation
in the present map area, however, is dominated by
tuffaceous lithologies which in places comprise the entire
thickness of the exposed Takla succession. Thick accumula-
tions of agglomerate were seen only in the southern and
northern parts of the map area. These pinch out laterally into
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coarse tuffs over a distance of a few kilometres. Kilometre-
thick tongues of agglomerate (as seen on Mount Elsie) are
also present within the wffaceous sequence but also quickly
pinch out.

Major lateral facies variations also occur within the
tuffaceous rocks. Coarse volcaniclastics in the syncline
south of Tutizzi Lake quickly pinch out northward, along
strike, into massive sections of coarse crystal-ash and lapilli
tuff. These coarse tuffs continue to change in character
northward, becoming finer grained, more distinctly bedded
and containing sections of tuffaceous siltstone and argillite.
A very similar transition is seen in the Granite Basin area
northwest of Aiken Lake.

The absence of a clear tuff to agglomerate {ransition or
any other marker within the Plughat Mountain formation
means that the generalized stratigraphic columns north of
Tutizzi Lake (Figure 1-8-7) cannot be correlated with any
confidence. Nevertheless, given their en echelon position
and the predominantly westerly dip, they can be projected
into one another (o suggest a Lotal stratigraphic thickness in
excess of 11 kilometres.

The lower part of the Plughat Mountain formation is
dominated by blue-grey to grey, very fine to coarse crystal-
ash tuffs to coarse lapilli tutfs with lesser agglomerate,
tffaceous siltstone, argillite and limestone. Layering tends
to be massive to thickly bedded but finer grained sections of
tuff display thinner bedding (Plate 1-8-5). Finer tff sections
are dominated by feldspar crystal fragments with subordi-
nate pyroxene. Volcanic clasts are augite and plagioclase
phyric, though locaily carbonate fragments are prominent.
Tuffs and agglomerates in this section locally have a cal-
careous matrix.

The lower tuff sequence contains minor sections of finely
bedded tuffaceous siltstone, siltstone. argillite, calcareous
argillite and tuff, and limestone ranging from a few metres
to 50 metres in thickness. These beds are rare in the upper
and eastern part of the tuff section but become more promi-
nent eastward and downward in the section. The lowest part
of the tuffaceous section, exposed on the north-facing
slopes above the Mesilinka River, 1s dominated by well-
bedded, very fine grained crystal-ash tufts, tuffaceous silt-
stones, siltstones, argillites, calcareous argillites and lime-
stones. Sections of predominantly sedimentary lithologies
up to 200 metres thick can be mapped over strike lengths of
several kilometres within the fine tuffs,

Massive agglomerate and subordinate coarse lapilli tuff
to crystal tuff several kilometres thick, generally rest above
the tuffaceous sequence in the map area {Plate 1-8-6). Mas-
sive agglomerate interfingers with the tuffaceous section
and is also present within it. The agglomeratic sequence is
sometimes interrupted by very thin beds of siltstone,
argillite and limestone, as seen west of Granite Basin. The
agglomerate is typically monolithic being composed of
augite porphyry and sometimes feldspar porphyry clasts,
Heterolithic agglomerate with clasts of plagioclase and
augite porphyry and sometimes plagioclase porphyry as
well as intrusive feldspar porphyry is exposed on Mount
Elsie. Feldspar porphyry agglomerate crops out north of
Granite Basin. It is above a section of distinctive augite
feldspar porphyry agglomerate with abundant carbonate
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clasts up to 30 centimetres in size. The feldspar porphiyry
agglomerate appears to grade along strike intc typical sugit:
feldspar porphyry.

Maroon tuff unit: A favlt-bounded pack: ge of maroo
to green voleunics and minor sediments oute ‘ops along tha
eastern boundary of the Takla Group. [t is bes . exposed n a
northwest-trending ridge between the M esilinka and
Tutizika rivers. The stratigraphy and thicknes . of this urct is
not known but regional strikes and dips indic ate it must bz
in the order of several kilometres thick.

The unit is characterized by maroon to zreen basaltic
agglomerate, lapilli to ash tuffs and massi e flows. The
maroon colour is more dominant toward the south. Flows
and coarsc clastic material ars composed of amygdafo del
hornblende or pyroxene*feldspar porphyry. Dark grey to
grey argillite is a minor constituznt, Rare hete -olithic pebble
conglomerate with clasts of grey chert, blacl argillite, mé-
roon feldspar porphyry, quartz and green vol anics is found
along the southwestern boundary of the unit just north of the
Tutizika River. This conglormerate is similir to younger
pebble conglomerate found along the margiis of this unit
(see section below).

Plate 1-8-5. Well-bedded tults, wifaceous siltstone aid
argillites near the top of Movnt Elsie. Thi: sequence s
approximately 50 metres thick and lies withi 1 a thick sec-
ton of agglomerate. These tulls are more 1ypical of the
lower parts of the Takla Group.
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Figure 1-8-7. Representative stratigraphic columns of Takla Group rocks. Lecation of column

A to D is shown in Figure 1-8-5. No common stratigraphic daium is implied. Note the predominance
of tuffaceous lithologies over agglomeratic ones.
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Plate 1-8-6. Augite-plagioclase-phyric agglomerate west of Granite Basin, Massive agglomerate, like this
is more prevalent within the upper part of the Takla Group,

PROBLEMATIC UNIT (PALEQZOIC OR MESOZ.0IC)

A fault-bounded scetion of steeply dipping argillites, tuifs
and minor coarse volcaniclastics ouicrops on the ridge
between Lay and Polaris creeks. The southwestern margin
of this package is the Lay Range fault along Lay Creek. The
character of the fault on the northeastern margin is not
presently known though it appears to be less significant
than the southwestern fault zone.

The overall appearance of these tutfs and sediments is
very similar to the lower part of the Takla Group southwest
of the Mesilinka River. The blue-grey to grey colour of the
tuffs, lack of penetrative cleavage in finer grained
lithologies, lack of continentally derived material and over-
all poorer induration indicate stronger affinities with the
Takla Group than with the Lay Range assemblage.
However, we believe that the lithologic similarities alone do
not justify the relocation of a terrane boundary. More data,
in the form of tossil ages, are required before these rocks
can be definitely assigned to either the Takla Group or the
Lay Range assemblage.

Rocks within this package are dominated by grey to blue-
grey, very fine to coarse crystal-ash tuffs, wiffaceous sili-
stone, dark grey to black graphitic argillite, calcareous
argillite and minor limestone. Lesser augite *plagioclase
porphyry lapilli tuff and agglomerate are present within the
northern part of the unit. These coarser volcaniclastics may
be a fault sliver of Takla Group rocks. Layering is predomi-
nantly very thin to thickly bedded in the finer grained
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lithologies and becomes more nassive to th2 north w.rhin
the lapilli tffs. These rocks forin a panel which generally is
upright and steeply dipping to the southwest though locally
bedding is overturned to the southwest.

OVERLAP ASSEMBLAGES

Several exposures of younger conglome ate, sandsiore
and siltstone are found primarily along the i ult boundaries
between terranes. Conglomerite is alse expesed in the Ley
Range. Many of these packages are too sma | to display cn
the map in Figure 1-8-5 but their presence may denoe
significant fault zones. Several varieties of thase clastics are
present but none have been dated, althoigh their tec-
tonostratigraphic position and cverall sim larity to Late
Jurassic(?) to Tertiary conglomerate in the Uslika Lake arca
(Ferri et al.. 1992b) suggests a correlation.

MaroON CONGLOMERATE (CRETACEOUS TO
TERTIARY)

Maroon pebble to boulder conglomerate 1; exposed in at
least two places in the Lay Range north of Polaris Creek.
The northern body forms a long, discont nuous oucrop
which varies from 300 metres to less than 1{ 0 metres wide.
It occurs within a high-angle strike-slip f:ult zone ‘n its
northern part where it is tectonically juxtiposed agairst
strongly sheared serpentinite and volcanizs of the Lay
Range assemblage. In its southern part an unconforriatle
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relationship with Lay Range tuffs was found along parts of
its contact.

Another body of conglomerate to the southeast is roughly
| square kilometre in area and more brown than maroon. [t
sits unconformably above rocks of the Lay Range
assemblage although locally this contact is faulted.

The maroon conglomerate is composed of well-rounded
clasts of quartzite, chert, argillite, phyllite, green tuff,
amphtbolite gneiss, schist and rare coralline limestone set in
a coarse sandy matrix (Plate 1-8-7). This unit appears very
similar to the Uslika Formation of the Uslika Lake area
(Ferri et al, 1992a, b: Roots, 1954} which has a poorly
constrained age of Late Jurassic to Early Tertiary. The most
obvious source of the metamorphic clasts is the Wolverine
Metamorphic Complex. Unroofing and cooling of this com-
plex appears to have occurred rapidly in the Late Cretaceous
to Early Tertiary. This is substantiated by the presence of
metamorphic clasts in the nearby Upper Cretaceous to
Lower Tertiary Sifton Formation (Gabrielse, 1975; Roots,
1954) and from K-Ar cooling ages in these metamorphic
rocks (Ferri and Melville, in preparation). These considera-
tions help to further constrain the age of the conglomerate to
Late Cretaceous to Early Tertiary.

CONGLOMERATE (LOWER CRETACEOUS?)

Pebble to cobble conglomerate is exposed on either side
of the maroon wif unit south of the Mesilinka River. Most

of these bodies are strongly sheared and indicates involve-
ment in the shear zone in which they are found. Three areas
are underlain by these younger clastics but their general
similarity suggests they are related. The largest body, at the
northeastern contact of the maroon tuff unit, is associated
with maroon to black feldspathic sandstones and mudstones
with coaly fragments and plant fossils. Clasts are composed
of quartzite, chert, green tuff, siltstone and argillite. The two
bodies to the south contain pebbles of only quartzite and
chert.

The age of these conglomerate bodies is not known as no
diagnostic fossils were found. Their location suggests that
they may have filled a depression produced by erosion of
softer rock along the fauit zone or that they have been
preserved in grabens along the fault zone. The maroon to
black sandstone and siltstone along the northeastern bound-
ary of the maroon tuff unit bears some resemblance to Early
Cretaceous sediments in the Uslika Lake area (Ferri et al.,
1992 a, b).

INTRUSIVE ROCKS

HoGEM INTRUSIVE COMPLEX AND RELATED
INTRUSIONS (LATE TRIASSIC TO MIDDLE JURASSIC,
CRETACEOUS)

The Hogem intrusive complex is exposed in the south-
eastern part of the map area and intrudes rocks of the Takla

Plate 1-8-7. Maroon polymict conglomerate in the Lay Range. The age of this unit is inferred to be Late Cretaceous to Early
Tertiary based on clast composition and its similarities to younger conglomerate farther south. It is far less indurated than
conglomerate of the Lay Range assemblage (Plate 1-8-4).
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Group. It is a multiphase complex with latest Triassic to
Middle Jurassic alkaline phases and Cretaceous calcalkaline
bodies (Garnett, 1978). Only a cursory examination of its
margin was conducted during the 1992 field season.

The contact with the Takla Group is commonly an intru-
sive breccia. Takla rocks are hornfelsed and coarsely
recrystallized for up to a kilometre away from the Hogem
contact. Minor amounts of copper are commonly found
along this contact.

Hogem rocks in the southern part of the map area are
alkaline in composition and made up of tan to pink, medium
to coarsely crystalline quartz monzonite to monzodiorite or
syenite to monzosyenite with hornblende and/or biotite as
accessories. Mottled pink and white, coarsely crystalline
granodiorite crops out south of Abraham Creek. Coarsely
crystalline gabbro is exposed along the ridges between
Abraham Creek and the Mesilinka River. This body may be
related to mafic and ultramafic intrusions along the margin
of the Hogem complex (Irvine, 1974, [976). Tan to pink,
medium to coarsely crystalline granite to granodiorite, con-
taining chioritized hornblende as an accessory, is exposed
north of the Mesilinka River,

Two lenticular bodies of grey to green feldspar porphyry
and related diorite are found north of the Mesilinka River
and south of Kliyul Creek. They are locally rusty weather-
ing to gossanous due to the presence of | to 5 per cent
disseminated pyrite.

Hogem rocks are cut by numerous dikes of pink aplite or
syenomonzonite from several centimetres to several metres
in thickness. The relationship of these dikes to other bodies
in the Hogem intrusive complex is not known. The Takla
Group volcanics are also cut by numerous small dikes or
irregular bodies of coarse feldspar porphyry. These rocks
are characterized by feldspar phenocrysts up to several
centimetres in length. The abundance and size of the dikes
decreases away from the Hogem contact suggesting a
genetic link to the complex.

One, and possibly two, bodies of poorly exposed grey,
magnetic, hornblende-bearing monzonite intrude the proh-
lematic unit and the nearby maroon ruff unit north of the
Mesilinka River. Argillites and fine tuffs in these packages
are hornfelsed and pyritized. The monzonite is cut by diorite
or gabbro dikes up to 1 metre wide.

PoLaris Urrramaric COMPLEX AND RELATED
INTRUSI0ONS (EARLY JURASSIC)

The Lay Range assemblage is mtruded by a large com-
posite Alaskan-type ultramafic body called the Polaris
Ultramafic Complex, covering an area of some 40 square
kilometres. This transgressive sill-like body is composed of
varying amounts of dunite, pyroxenite, hornblendite,
wehrlite and gabbro, and is of late Early Jurassic age (G.T,
Nixon personal communication, 1992). Only its margins
were examined as it was recently mapped in detail by Nixon
et al. (1989, 199%0a, b; Nixon and Hammack, in prepara-
tion). The reader is referred to these publications for further
details.

Geological Fieldwork 1992, Paper 1993-}

Maric-UrLrraMaric UNIT (EARLY JURASSI © OR
OLDERT)

A composite body of gabbro. hornblendit:, pyroxenite,
orthopyroxenite and peridotite, over 20 kilom :tres long and
210 10 kilometres wide, intrudes the Takla C roup near the
Hogem contact. These rocks were examined n some derail
by Irvine (1974, 1976) who described at leas two separate
bodies. Field data from this yewr’'s work, in co junction with
published aeromagnetic maps of the area, suggest that
Irvine’s two bodies are actually one. The aeromagr etic
signature of the gabbro body south of Tutizzi Lake suggests
it is related to this mafic-ultramaZic unit. The : ge of this unit
is not directly known. If it is an Alaskan-t pe ultramafic
body and related to the nearby Polaris Compli x then a lutest
Early Jurassic age is postulated (G.T. Nixon, persoinel
communication, 1992). Alternatively if these bodies arz
refated o mafic phases of the Hogem intn sive complex
they may be as old as the latest Triassic (€ arnett, 1€78).

Very coarse o finely crystalline, multiph: se hornblende
gabbro is the most dominant lithology in the r orthern part of
the targe intrusion. The most mafic litholog es (peridoiite,
hornblendite and orthopyroxenite) form a lon « sinuous body
along its western margin. Hogem rocks apr zar to cut this
ultramatic intrusion.

A small body of dark green, very fine to coarsely crys-
talline gabbro intrudes the Tukla Group sou h of the MMes-
itinka River, and is most likely related w0 the mific-
ultramafic unit.

STRUCTURE AND METAMORPHISM

Structural style and metamorphic grade are quite diverse
in the Aiken Lake map area due to the varicd terranes. and
rock packages present. Broad open folds and sub-
greenschist grade metamorphism characteriz es the Quzsnel
Terrane. The intensity of deformation and m :tamorphism is
higher to the east in the Harper Runch Terra e, and is most
intense in rocks of the Cassiar Terrane were polvphase
deformation is associated with metamorphis m up to gurnet
grade.

Terranes are bounded and cut by major f wlts. The mcst
important fault zone in the map area is the 1 ay Range fault
(Wheeler and McFeely, 1991} a steep, nor hwest-trending
strike-slip structure which trends roughly pa: allel to the Lay
Creck valley. In this area strongly shearec and crumpled
wffs, wifaceous siltstones and argilfites of t1e Takla Cironp
and the problematic unit are juxtapused icross an ana-
stamosing fault zone about 1 kilometre in vidth. The fault
zone is exposed on the northeast side of th2 upper part of
Lay Creek; southeastward, it iz covered by illuvium in tae
Mesilinka River valley but we believe it rierges with the
wide and intense shear zone mapped on the southwes: side
of the maroon volcanic package of the Takla Group. Several
other parallel structures are found within t1e Takla Group
and problematic unit.

The northeastern boundary of the probl matic unit js a
fault zone we believe to be -elated to the I ay Range fault.
Although it is not as wide. and no kinematic indicators were
observed, its steep dip and trend parallel tc the Lay Rarge
fault suggest they are genetically linked. This fault also
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merges with shear zones south of the Mesilinka River valley
which separate the maroon volcanic unit from tuffs of the
Lay Range assemblage.

High-angle, strike-slip faults were also observed within
the Lay Range assembiage. One, along the southwest flank
of the lower sedimentary division, is marked by sheared
serpentinite. Younger maroon Uslika-like conglomerate is
also exposed within this fault zone.

We believe the various northeast-trending fault zones
described here join structures mapped by Ferri er al. (19924,
b) in the Uslika Lake area. These fault zones ultimately
connect with structures described by Nelson er al. (1993,
this volume) aleng Discovery Creek. The Lay Range -
Uslika Lake - Discovery Creek faults form a parallel struc-
ture en echelon with the Manson fault zone.

A major northeast-verging, ductile shear zone is exposed
along the northeast contact of the Polaris Ultramatic Com-
plex. This zone is upwards of 75 metres thick within
peripheral gabbro of the complex and dips steeply to the
southwest. A similar thickness of sheared argillite may be
present within adjacent rocks of the Big Creek group but
this is difficult to demonstrate due to the fine-grained,
monetonous nature of these rocks. This shear zone was
observed at several localities and was mapped by Nixon
et al. (1989, 1990a, b). We believe it extends to the south-
eastern end of the Polaris Complex.

This shear zone represents the boundary between the
Harper Ranch and the Cassiar terranes in this area as the
Polaris Ultramafic Complex intrudes the Lay Range
assemblage (Harper Ranch Terrane). To the southeast, the
shear zone does not wrap around the southern end of the
complex, but presumably continues southeastwards, sepa-
rating the upper mafic tuff division of the Lay Range
assemblage from the Big Creek group of the Cassiar Ter-
rane. The absence of the lower sedimentary division any-
where between them supports the continuation of a fault
along this contact, but without direct structural evidence for
this, an unconformity is not precluded: it is possible that the
lower sedimentary division was not deposited, or that is was
eroded away between Big Creek and upper mafic tuff depo-
sition. However, a fault is more likely. This contact would
continue south of the present map area and onto the Uslika
map sheet (Ferri er «l., 1992b) where the upper mafic tuff
division (Unit MPIr2) is next to Unit MPIr3, now placed in
the Big Creek group. Sheared tufls of the upper mafic tuft
division were mapped along this boundary souih of the
Tutizika River suggesting a fault contact between the two
packages.

Normal faults are recognized mostly within Cassiar
rocks. Two generations of normal faults have been identi-
fied; northwest-trending, southwest-side-down faults and
later northeast-trending, southeast-side-down faults. The
northeast-trending Knoll fault south of the Swannell River
has considerable displacement as it juxtaposes garngt-grade
rocks of the Swannell Formation against lower greenschist
rocks of the Echo Lake group. Stratigraphic thicknesses and
lithologic characteristics of units change across the fault
suggesting that it may be a reactivated older structure which
controlled basin development in the area. This fault also
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displaces the major shear zone at the base of the Polaris
Complex.

The northwest-trending fault cut by the Knoll fault has
not been recognized to the northeast of Knoll fault, although
it may be hidden within monotonous shales of the Big Creek
aroup.

Structural attitudes within Quesnel rocks are relatively
simple in comparison to the other rock packages. Bedding
dips typically southwest to northwest, with variations out-
lining broad folds, as seen south of Tutizika River. The only
deviance from this is along the northeast margin of the
Quesnel Terrane where finer grained units define tighter
folding. One such area is south of the Mesilinka River and
southwest of the maroon tuff unit. At this locality, fine ash
tuifs. tuffaceous sediments and argillites define steep, tight
folding which on a macroscopic scale appears to be
chevron-like. Northward, along this fault zone, bedding is
steep to overturned. This may reflect its proximity to the
fault zone.

Northeasterly bedding trends common in the Takla Group
in the central and northern parts of the map area are dif-
ferent from the northwest-trending attitudes seen in the
other terranes, which are more typical of the region. The
regional significance of this is not yet resolved.

Folds within the problematic unit are upright or over-
turned 10 the northeast. Macroscopic fold structures were
not observed directly and are inferred from dip reversals and
overturned bedding.

The Lay Range assemblage locally contains a penetrative
fabric or cleavage within the finer grained lithologies. The
trace of the carbonate unit at the top of the lower sedimen-
tary division outlines a megascopic southwest-plunging,
northeast-verging, overturned fold which must represent the
overall structurai style of the package. Bedding reversals in
the upper mafic tuff unit suggest the presence of similar
megascopic folds but the monotonous nature of the tuffs
precludes their accurate delineation.

In general, Cassiar rocks form a southwest-dipping panel.
This is modified by several large-scale broad folds (F,?) in
the northeastern part of the map. The vergence of these
megascopic folds is not known but Roots {1954) and Belle-
fontaine (1990) indicate that these structures are southwest
verging. Mesoscopic folds (F|} which have axial planes
parallel to the dominant cleavage or foliation (S,) show
northeast vergence. This foliation is subparallel to composi-
tional layering (8;). The upright nature of the megascopic
folds suggests that they are unrelated to the mesoscopic,
northeast-verging structures. The dominant foliation in
these rocks is cut by several sets of crenulations some of
which are subparallel to S, and others which cut §, or §, at
high angles.

Takla Group volcanics are characterized by sub-
greenschist grade metamorphism at lower grade than rocks
of the Lay Range assemblage. The more intense green to
apple green colour of Lay Range volcanics results from the
greater abundance of epidote which may be a reflection of
the higher metamorphic grade {lower greenschist). The
greater induration of Lay Range rocks is also a function of
increased metamorphic grade.
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Cassiar rocks display the most penetrative deformation
and highest grade of metamorphism in the map area. Meta-
morphic grade along the Swannell River is upper green-
schist in the lower parts of the Swannell Formation. High-
grade assemblages consist of garnetZ=chloritoid-biotite-
muscovite with the appearance of garnet and hiotite essen-
tially coinciding. Garnet porphyroblasts are idioblastic and
appear to overgrow both the main foliation and a later
crenulation cleavage, although in some areas the garnet
porphyroblasts deflect the crenulation cleavage planes. This
suggests several generations of crenulation cleavage forma-
tion. Garnet and biotite pophyroblasts are locally
chioritized.

ECONOMIC GEOLOGY

A variety of mineral deposit styles are represented in the
Aiken Lake and Osilinka River map areas. These include
porphyry copper-gold, carbonate-hosted lead-zinc-barite*
precious metals, and various vein deposits. Occurrences of
lesser importance include ultramafic-hosted chromite,
skarns and industrial minerals. The reader is referred to
Table [-8-1 for a brief description of the various occur-
rences in the map area.

Takla rocks host a large number of copper occurrences
(some with associated gold) in both porphyry-style systems
and hydrothermal veins often associated with shearing. At
some occurrences there seems to be a direct correlation
between copper mineralization and ultramafic dikes or sills
that intrude the Takla volcanics. Porphyry mineralization is
related to the syenite-monzonite-diorite-granitic-intrusive
phases which comprise the Hogem intrusive complex. The
Porphyry Creek and Granite Basin occurrences in the Aiken
Lake map area are examples of this style of mineralization.

The Porphyry Creek occurrence, located on the extreme
weslern boundary of the Aiken Lake map area, is the largest
known porphyry system in the map area. Takla volcanics,
sediments and limestones are intruded by diorite, quartz
diorite, granodiorite and quartz monzonite of the Hogem
intrusive complex and pyroxenite and gabbro of an ultra-
mafic body. Sulphides include chalcopyrite, rare chalcocite
and bornite together with native gold, galena, sphalerite and
molybdenite occurring as disseminations, fracture fillings
and in shears. Higher concentrations of gold and base met-
als are associaled with late-stage intrusive activity. At least
two complex mineralized systems are present on the Por-
phyry Creek property. The first is a calcalkaline porphyry
molybdenum system with mineralization within a tabular,
potassically altered and zoned granodiorite intrusion sur-
rounded by a weak copper*tungsten halo. The second sys-
tem is related to an intrusive breccia peripheral to the
granodiorite stock and has potential for copper-gold miner-
alization of possibie alkaline affinities (Grexton and
Roberts, 1991).

There are many small copper (£ gold*molybdenum)
occurrences throughout Takla Group rocks (see Table 1-8-1)
that are commonly related to an intrusive body and/or
localized hydrothermal veining (usually quartz or ankerite).
Mineralization is also frequently found along fractures and
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in veins within mafic to ultramafic rocks of n ultrameic
body.

Mineralization commeonly consists of chalcopyrite, mal-
achite and azurite*magnetite - molybdenite  specularitz =
galenatsphalerite in quartz and/or carbonate (commorly
ankerite) veins. The amount of mineralization varies from a
few specks of malachite to strongly miner: lized quariz-
carbonate vein systems several metres wide.

Carbonate-hosted lead-zinc occurrences Hccur within
each of the various Paleozoic and Upper Priterozoic cal-
careous lithologies. Most showinzs appear to b 2 stratabound
replacements, aithough some are interpreted as stratiform
(Ferri and Melville, in preparation), or related to hydroth.er-
mal activity, with remobilization and deposi ion in ve ns.
Examples of carbonate-hosted lead-zinc occurren:es
include the PAR and Childhood showings in the Osilinka
River area and the Swan, Rain and Crag shc wings in the
Aiken Lake map ared.

Recent mineral exploration in the Osilinka }iver area has
centred on the PAR claims held by Comineo Exploration
Limited. Lead, zinc, gold and silver miner: lization with
associated barite is found within and associited with the
Lower Cambrian Mount Kison formatio limestone.
Cambrian to Middle Ordovician Razorbact group limy
shales to argillite, Ordovician to Lower Devonian Echo
Lake dolostone and Middle Devonian Otter Lakes lime-
stone. Trenching on the property in 1991 -evealed thin
lenses (less than 0.4 m) of 60 tc 80 per cent sulphide rack
intercalated with shales, phyllites and dolomie boudins of
the Razorback group. Best assay results r:ported from
trenching were: 6.7 per cent lead and 2.5 per« ent zinc cver
4.0 metres; 1.1 per cent lead and 3.2 per cent : inc over 18.C
metres; 0.1 per cent lead and 3.4 per cent :inc over [.C
metre (Craig, 199]).

The Childhood Dream prospect is located north of the
Osilinka River and east of Beveley mounta n. Hostec in
both primary and secondary breceia of the Ect o Lake group
(as described earlier in this articlz), it consists of massive (¢
coarse-grained pyrite with disseminated galena and
sphaterite. There are two exploration adits o1 the property
with the best assay reported from a 1.8-metr. chip sample
returning .34 gram per tonne gold, 24.0 gr: ms per torne
sitver, 2.6 per cent lead and 11.2 per cent zinc (Lay, 1931)

Hydrothermal veining and mineralizat on are :zlsc
attributed to faulting and shearing along th: Lay Raige
fault. Occurrences related to the 1.ay Range fai It include the
Polaris and Polaris Zinc showir.gs hosted by sheared vol-
canics and sediments of the Takla Group and possibly
related to small diorite porphyry and quar z monzoiite
stocks mapped in the area. Mineralizatior consists of
quartz-calcite veins with disseminated pyrite arsenopyrite
and pyrrhotite together with thick lenses of massive pyrite
pyrrhotite and chalcopyrite, and fracture coa ings of chal-
copyrite and molybdenite. The Jupiter and L CF prospects
consist of quartz-carbonate-veined rock within the lay
Range fault zone.

The presence of skarn mineralization in some of th2
numerous limestone horizons within the Takla Group sug-
gests a strong potential for similar mineraliz tion alonz its
contact with the Hogem intrusive complex.
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NUMBRER

130

MAP

16

21

22

3

TABLE 1-8-1

TABLE OF MINERAL OCCURRENCES IN THE AIKEN LAKE
AND OSILINKA RIVER AREAS

STYLE OF MINFILE OCCURRENCE COMMODITIES GEOLOGICAL DESCRIPTION

MINERALIZATION NUMBER NAME

Vein 094C 120 CR Cu Epidote all and malachi are found in massive maroon basall flows of
the Takla Growp.

Vein 094C 121 Nuthatch Cu Epidote alieration and malachitc staining arc found in massive maroon basalt flows of
the Takla Group, May have carboniate veining and flows are Jocally sheared and
fracnured. Minor azurite present, Mineralized zone is at keast 13 m across.

unknown 094C 042 Mercury 2 Hg Carbonatized fault zone ins some cinnabar, App Iy in Lay Range sediments.

Vein? 034C 015 Stranger Au Pyrite occurs in quanz-calcite veins which cut Big Creek group calcareous black slatey
argillite,

unknown 004C 41 Mercury 1 Ha Carbonatized fault zonc contains a little cinnabar (in upper Lay Range sediments).

Porphyry and vein new Zp Cu Takla Group tuffs are strongly fractured and pervasively cut by quanz-carbonale veins,
Minor malachile staining seen in some places.

Vein new Ran Cu Takla Group volcanics and sediments are cut by a quartz vein 10-20 cm thick. Rusty
fractures are coated with malachite and chakcopyrite.

Vein 094C 135 Mat 3 Ag. Pb. Zn, Cu Quartz vein hosting galena, sphalerite, chalcopyrite, pynite and silver sulpho-salis. A
reported sample assayed 763/ Ag, Simitar 10 the MAT | occummence (MINFILE NO.
094C 099). Hostrocks are volcanics and sediments of the Takla Group.

Porphyry and vein ncw Choice Cun Minor di inated chalcopyrite with malachite haloes and malachite cn fracture
surfaces of Takla Group voleanic wffs and augite porphyry (flows?). Locally highly
silica, carbonate and cpidote altered.

Vein 084C 137 Tut3 Au, Ag, Cu, Mo Takla Group volcanics host a vuggy limonite-stained quartz vein with disseminated
malachite and molybdenum.

Unknown new Ache Cu Biebs of chalcopyrite and trace malachite ocour on fracture surfaces and with epidole
and calcite veining in augite porphyry agglomerate flows of the Takla Group.

Shear and porphyry(?) 094C 136 Tut & Cu, Au, Ag Hosted in volcanics and tufls of the Takla Group which are cut by sheared and silicified
tonzanite and syenite dikes with chalcopyrive and pyrite mineralization. One reponed
sample assayed 0.89% Cu, 0.15g/1 Au, 10.0g/t Ap.

Vein 094C 055 Twtizzi Lead Pb, Cu Reporied occurrence of quarntz veins north of Tutizzi Eake containing galena, commonly
with chalcopyrite or specularite, hosted in Takla Group volcanics and sediments.

Vein 094C 052 ‘Tutizzi Copper Co,Fb Reported of galena, chalcopyrite and/or sp in quartz veins within the
mafic-ultramafic unit (possibly related to the Hogem intrusive complex) near the contact
with volcanics and scdiments of the Takla Group.

Vein 094C 053 Tutizzi Lake Pb,Cu,Ag Mafic intrusives pmub]y related to the Hogem: intrusive complex host a 9 cm wide
brecciated quartz pod lized wilh galena and chalcopyrite. Reporied assays have
retumed values up to 0.26 g/t Av, 176.2 A Ag, 1.44% Cu and 50.38 % Pb.

Unknown B4AC 56 Lz A, Cu A gossan 2ont within homblende-bearing L possibly related o the Hogem
intrusive ph ins chalcopyrite, malachite, hermatite and pyrite. Reporied chip
samples assayed as high as 1 5259’( Au,

Unknown new Ant Cu A pyritic zone in a pyroxenite body, possibly related 1o the Hogem intrusive complex,
hosts malachite staining; also a nearby gabbroic phase shows trace malachite.

Unknown new Weh Cu Malachite occurs at the contact between Takla Group volcanics and monzodiorite
possibly related to the Hogem intrusive complex.

Porphyry (94C 064 Grouse North Mo Fine 10 medium-grained pink syenite hosts molybdenite in two well developed fracture
sels.

Vein 04C 078 Grouse Mo A 40 crn wide quartz vein within the Hogem intrusive complex contains minor
molybdenite.

Vein 094C 054 Abraham Creek Pb, Cu Reponed occumence ut'qunnz veins west of Abraham Creek containing galena,

Iy with chal or specularite, hosted in homblende diorite and appanite of
the Hogem intrusive complex

Vein new Misty Cu Hydrothermally altered voleanics and sediments of the Takla Group are cut by a
carbonate vein mineralized with malachire and azurite.

Porphyry? new Bell Cu Takla Group volcanics and sediments are intruded by medium to coarse-grained gabbro
in which a small area has matachite di inated throughout and very minor
chalcopyrite.

Porphyry and vein new Shot Cu Fine 1o medium-grained gabbro contains rusty 2one with malachite and azurite staining
with possible chalcopyrile in a small 1m square arca. Quartz veining and silica alteration
are present.

Shear and/or vein new Anorak Cu Malachite on fra faces at the folisted/sheared contact between Takla Group
valcanics and a dioritc body, The diorite can be silicepusly aliered with 1-5% pyriic.

Porphyry and vein 054C 040 Mes(Link} Cu, Mo The showing is hosted by Fakla Group rocks rear the contact with the Hogem intrusive

complex, Phyllic and argillic alteration are common with local silicification and
pyritization {up 10 20% of volume). Within the gossan zone, pyrite averages 1-3%.
Malachite, motybdenite, azurite and tenorite have been identified in the area of the
showing.
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27 Porphyry 094C 007 Potphyry Creck Cu, Au, Pb, Mo, Zn Widely altered (chlorite, epidote, biotite, silica) volcanics and sedinsent: of the Takla
Group are intruded by primarily mafic phases jrcbably related 10 the H gem intrusive
complex. Widespread copper ma lizalion comgrismng chalcepyrite, v ith or without
malachite, azurile, and rare chalcocite or borni e vccurs as disseminatio s, fracture
fillings and in shears. Specks of native gold hive been found 1n pan co centrates and
quariz-carbonate veins. Galena +/- sphalerite occurs locally in quartz¢ rhosarte veins.
Molybdenum is also found in quartz-carbonak: +/- potassiur feldspar eins.

28 Shear and vein 054C 008 Croydon Au, Cu, Mo Hostrocks arc aliered hornblende diorite and smphibolite, possibly par of the Hogem
intrusive complex. Mineralization occurs in four fracture 2ones partiall filled with vein
quartz , with pyrite and chalcopyrite being the main melallic minerals. _esser magnetite
molybdenite and gold are also present, in Jocal arvas of almost massive sulphide.

29 Unknown 094C 065 Porphyry Creck Mo Reporied molybdenum showing in mafic rocks rzlated 1o the Hogem i trusive complex.
Molybdenum
30 Unknown 094C 066 Croydon North Au Two reporied assays showed 10.29 and 4.11g/t Au. Mineralization is b sted in mafic amik

ultramafic recks possibly related to the Hogen intrusive complex.

k1l Porphyry? new Lonety Cu Takla Group volcanics and sedinsents are intruded by diorite and gabbi 1, likely pant of
the Hogem intrusive complex. Malachite and pyrite are found dissem: iated throughour
and along fracture surfaces.

32 Disseminated and/or new Jump Cu Minor occwrrences of malachite and possibly haicopyrite hosted in Tz da Group
porphyry volcanics and flows. Appears 10 be some associntion with mafic-rich r arginal phase of
homblende porphyry dike which cuts flows o.” augite/feldspar porphyr agglomerate.
There is some local shearing but its relationship to the mineralizing eve o is unclear.

3 Vein 094C 128 South Sarah Cu, Au, Ag Hg Takka Group voleanic rocks are propylitically altzred and minot showir gs of chalcopyrits
are common. A reported grab sample from quarie-¢arbonate veins cor ains 6.06% Cu,
784 gh Ag, 1.6 g/ He and 13.5 g/t Au.

k) Skarmn 054C 084 Bloom Cirque Cu, Fe Sparse and ermatic chalcopyrite with malachite and arurite occur in fou  occurrences of
Skams magnetite skam... along the margins of Bloon cirque. Host rocks are ¢ desilicate
horizons within Takla Group rocks. Diorite phases of the Hogem intro iive complex
outcrog 100 m west of the occumence.

5 Porphyry and vein 094C 008 Granile Basin Au, Ag,Cu Takla Group rocks are intruded by phases of (be Hogem intrusive com lex. Pyrite,
chalcopyrile and possibly bomite and Ictraheclrile an: presentin four p ritic zones.
Assays reporiedly reach up 10 11.4 g Auover 9 m.

» Porphyry and vein 094C 039 Bloom Cirque Co, Cu Minor cobalt bloom on fracture surfaces in seall quartz, veins and min ir ocourences of
fracture-controlled and di inaled chalcoprrite, malachite and pyrit. are present
throughout fine-grained hormblende diorite ard quariz diorite. Widesy ead weak 1o
strong propylitic alteration accompanies the ninzralization.

37 Vein and porphyry 054C 075 Sarsh Cu, Ay, Ag The occurrence consists of fracture coatings snd disseminations of py: te, chalcopyrite
and malachite with minor bornite in mafic int-usives of the Hogem inb 1sive complex.
One 30 cm wide vein assayed $.28% Cu, 7.5/t Au and 55.5 gh Ag. T sidole and
chlorile alicration are present.

38 Unknown new Rave Cu An exiensive gossan zone in the Takla Group volcanics and sediments rarries small
of malachite and chalcopyrite.
39 Porphyry 04C 127 Raven Cu,Pb, Zn Chalcopyritc is found in monzonite porphyry dikes with magnetite, py thotile and pyrite
as fracture-controlled blebs and pods in Takls Group tuffs. Also prese it are minor
Eulena and sphalerite.
40 Porphyry and vein new Howl| Cu Takla Group volcanics and sediments are cut by small (2-10 ¢m) quant -carbonale vein:.

Malachite and chalcopyrite are found in the veins and minor malachite on feacture
surfaces in the area. Some mineralization appears to be associated wit  small ultramsfi:

dikes which cut the Takla Group.

41 Shear and vein 04C 122 LCF Au, Ag Alrered and quartz-carbonate veined Takla Group rocks yielded 8 geoc semical analysis
of 6.68 gk Anand 4.4 gt Ag.

42 Shear new Webb Cu Malachile staining occurs on fracture surfaces in an ankerite-allered fa It zone within a

massive serpentinile body in the Lay Range assemblage.

43 Shear new Hoot Cu The upper unit of the Lay Range assemblage sediments are strongly si zared and locally
silicified. A small amount of malachi ining occurs on [ su1 aces associated
with the shearing.

44 Shear and vein 054C 012 TJupiter Au, Ag, Cu, Pb, Zn A quanz-carbonate-cemented fault breccia zone hosts Au, Ag, Cu, ane Zn
mineralization. Another area of quartz and calcitz fissure veins is heay 1y mineralized
with sphalerite, tetrahedrite, galena, and mincr chalcopyrite, covellite, ind pyrhotite.
The main showing has been explored with a 42 m adit with several o ysscuts.

45 Porphyry and vein 094C 091 Polaris Cu-Mo Cu, Mo Small quartz monzonite bodies intrude pyritied volcanics of the prob :matic unit.
Chalcopyrite and miror molybdenile are hosied in fractures within bo 1 lithologies. A
reporied grab sample assayed 0.234% Cu anc 0.004% Mo.

a6 Shear and vein 094C 013 Polaris Ay, Ag, Cu, Mo Small quartz and quariz-calcite veins containing disseminated, bande or blebby pyriu,
arsencpytite and pyrrholite are hosted by calcanzous and cherty black rgillite. Assays
of more than 100 g/t Au arc reported.  Also niported are lenses of mas ive sulphide up «©
9 o thick and 30 m long comsisting of pyrrhotite with minot pytite am chalcopyrite. A
third zo0e contains chaleopyrite and molybdeniiz in fractures in quant - monzonite ard
Ppyrilized volcanic sock

47 Unknown 094C 059 Polaris zinc Zn, Cu Volcanics tuffs and sediments of the Takla Group are sheared by the 1 ay Creek fault auud
reportedly host zine and copper mineralization. o further informatio 1 is available on
the occurence.

48 Ulramafic hosted 054C 090 Aiken Lake Cr, asbeslos The Polaris Uliramafic Complex carries fexivle, asbestform chrysotil @ and a few minor
occumences of disseminated lo banded chromite within serpentinized seridotite, dunite
and pyroxenite intrusions,
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Pyrite and minor chalcopyrite occur in fractures in the problematic unit volcanics ncar
quartz monzonite intrusions.

Tan dolomitic zones occur in a grey limestone and Ph-Zn-Ba mineralization occurs ina
whute crystalline phase of dofomite. Two showings 750 i apart assayed 0.82 % Pb, 3.68
% Zn, 3.4 gh Ag and 14.5 % Baand, 4.53 % Pb,4.2 % Zn, 3.12 g/t Ag and 31.0% Ba
respectively. Host Lithology is uncertain, but believed to be either Echo Lake grovp or
Mrum Kison formation himesione.

Inicrbedded thinly layered brown limestone and phyllite of the Tsaydiz Formation of the
Ingenika Group are cul by quartz veins, up to 50 ¢m thick, which contain carbonate and
Ipkiides with malachile stani

Galena, tetrahedrite, pyrargytite, argentite, chalcopyrite and pyrile have been identified
in guartz veins and breccias. Silicification, sericite-pyrite alleration and mineratized
strongly leached gouge inaterial are also described at the occurrence which is hosted by
quartzites, grits and schists of the Swannell Formation of the Ingenika Group.

Sphalcritc, galena and barite mineralization oceurs in a rusty sparry dolomite seclion of
the dolomite and siliceous dolomile breccias of the Echo Lake group.

Fine-grained galena with minor sphalerite and pyrite occurs in & 1m wide dolomitic zone
which crosscuts massive while limestone of the Mount Kison formation. A grab sample
reportedly assayed 5.0% Ph, 2.8% Zn, 188.6 g/t Ag and 0.48% Ba.

Coarsely recrystallized limestone in the Fcho Lake group hosts coarscly crystalline barite
and finely disseminated galcna.

Scattered lenses of galena and light brown sphalcrite arc hosted by a tan-weathered
cream-coloured band near the top of the massive white limestone unil. The highest
reported assay is 0.48% Pb, 1.72% Zn, and 4.11 ght Ag across 1.5 m.

Galena, sphalerite, pyrite and barite occur in coarsely crystalline dolomite within the
Otter Lakes proup. Two showings occur along a stream cul just below the conlact with
Big Creek group sedimems.

Primary and secondary breceins of the Echo Lake group bost sphalerite, galena and
pyrite as repl of the dolomite or as di inati Barite is also present. A
reporied chip sample across 2 m assayed 2.6% Pb.

Primary and secondary breceins of the Echo Lake gronp have been strongly mineralized
by veming and repl A large g zone at least 10 m by 20 m contains
several zones of massive sulphide each exposed over 10 m by 5 m and greater.
Sulphides include pyrite, chalcopyrite, sphalerite, 4/- galena and bornite.

A second occurrence less than 100 m away, is strongly mineralized with pyrilc +/-
chalcopyrite and malachile. This appears lo be a quartz latite intrusion, pipe-like in
shape and about 8 m across.

Patchy sphalerite and blebs of chalcopyrite occur in recrysiallized dolostone in the
middle of the brecciated zone of the End Lake thrust. The thrust places Razorback
group on top of dolomite breccias of the Echo Lake group.

An 80 m long gossanous owterop of primary and secondary breccias of the Echo Lake
group hosis pervasive sphalerite with higher grade sections found in apparent shear
zones. A 2 m chip sample reported 15.8% Zn and 0.34%Pb.

Sphalerite and barile with munor galena, quartz, calcite and pyrite occur as
disseminations and in irregular patches replacing the limestone. Locally mineralization
appears conformable 10 bedding. A 4 m chip sample from a trench reportedly assayed
6% Zn, 0.015% Pb and 20 g/t Ap.

Galena with barite and minor quartz are exposed in trenches within the Echo Lake group
dolostones.

Echo Lake group dolostones host sphaleric with minor galena and barite. A sepotted 15
m trench sample assayed 2% Zn.

Primary and secondary breccias of the Echo Lake group host massive to coarse-grained
pyrite with disseminated galena and sphalerite as replacement and breccia infillings.
There are two explorstion adits, one 5 m and one 10 m long. The best chip sample
reporiedly assayed 0.34 git Au, 24.0 2A Ag, 2.6% Pband 11.2% Zn.

Disseminated sphalerite and galena reportedly occur within blackish limestone, which is
mapped as Echo Lake group but may be Otter Lakes group rocks.

The showing is hosted within a dolomitized carbonate breccia (probably primary) of the
Echo Lake group, near a fault contact with Big Creek sediments. Disseminated and
ive galena, di inated sphalerite, hy incite and smithsonite and locally

massive crystatline barite are present.

‘The area of the prospect is underlain by the Lower Cambrian Mount Kison formation
and the Ordovician to Middle Devonian Razorback, Echo Lake and Otter Lakes groups.
Mineralization in vatiable amounis is found in each of the above mentioned strata. By
far the mast interesting and prospective mineralization found to date consists of thin
lenses of 60-80% sulphide rock intercalated with shales, phyllises and dolomite boudins
of the Razorback group.

Di inated sphalerite with possible barite found in recrystallized and brecciated
sections of light to dark grey dolomite of the Otter Lakes group.
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70 Carbonate-hosted base 094C 023 Bevekey
and precious melals and
vein/ replacement
T Veins 094C 104 Quarry
72 ¥ein/ replacement? 04C 038 Regent Pb, Ag
73 Shear-centrolled guartz 094C 105 Gael
vein

The Polaris Ultramafic Complex is host to minor chre-
mite and chrysotile asbestos mineratization. Chromite at the
Aiken Lake showing consists of ball-like masses up to
5 centimetres across, as disseminated grains up to 3 milli-
metres in diameter and in layers up to 30 centimetres thick
with up to 5 per cent chromite. Platinum group elements
have been detected by stream sediment sampling around the
Polaris Complex but have not been found in outcrop.

CONCLUSIONS

® Mapping in Cassiar rocks of the Aiken Lake area has
delineated a sequence of Paleozoic siliciclastics and
carbonates very simikar to those in the Osilinka River
area. Basinal and platformal facies may be present.

® A re-examination of the Lay Range assemblage in its
type locality has fed to recognition of a lower sedimen-
tary division and an upper mafic tuff division. The
dacitic tuff unit (MPIr4) and argillite unit {(MPIr3) are
now believed to be part of the North American Cassiar
Terrane.

® Takla Group volcanics are dominated by tuffs at least
4000 metres or more thick. Coarse voleaniclastic units
are subordinate. Abrupt lateral facies variations
betwecn the various lithologies are present within the
map area.

® A package of rocks ecast of Lay Creek, originally
mapped as Lay Range assemblage, is probably part of
the Takla Group.

® Major strike-slip structures cut through the map area
and are part of the Lay Range fault system. This fault
zone joins fault zones mapped south of the area.

® Mineral occurtences in the map area are dominated by
porphyry copper-gold prospects within the Takla
Group and at the Hogem-Takla contact, and by carbo-
nate hosted lead-zine showings in carbonates of the
Cassiar Terrane.
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Disseminated io massive galena, sphalerite, borit: and argentiferous ga zna occur as
veins and veinlets, in fractures and shears within the Mount Kison forr ation of the Alan
Group, the Echo Lake group and possibly the Otter Lakes group in ses ral zones on the
Bevelcy prospect. Mineralization appears 10 bz lozalized in minor fold: flexures and
warps on larger scale folds in the area.

Recrystallized and dolomitized limestones of the Espee Formation hos quariz vein
miperalization. Mincrals identified in band sarnple:s include sphalerite, alena, cerussite,
chalcopyrite, boulanperite, malachite, azurite sl possibly stibnite. Fir assays on two
grab samplcs from this locati | valws of 890 ppb and 385 pp o Au.

Maussive, argentiferous, crystailine gatena occurs i an irregular pod-sh ped vein and is
hosted in Espee Formation dolomite and lime storie(assay: 1575 ght Ag .

Disseminated finc-grained argentite and arsenopyrit: are hosied by a s ¢ar-controlled
quartz vein within the Swannell Formation of the Ingenika Group.

north. Honourable mention goes to Mike Sclolz for allow-
ing us to rent his beautrful cabio at Aiken L ke,
Geological concepts in the map area bene ited from the
input of several people. These include Jim Monger, JoAnne
Nelson, Kim Bellefontaine, Bert Struik and H 1gh Gabriclse.
The donation by Jim Monger of unpublished eologic maps
covering much of the Lay Range is greatl / appreciciec.
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