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INTRODUCTION

The Aiken Lake project is a 1:50 000-scale mapping
program under the Canada - British Columbia Partnership
Agreement on Mineral Development (1991-1995) and is
located in the northern Quesnel trough. It will consist of
three years of field mapping, covering an area centred on
Aiken Lake and extending southward to Uslika Lake and
northward to Johanson Lake (Figure 1-11-1}. The mapping
will focus on the northernmost limit of Mesozoic volcanics
within the Quesnel trough, Upper Paleozoic oceanic vol-
canics and sediments, and Lower Paleozoic carbonates, The
area has known porphyry copper-gold occurrences,
carbonate-hosted lead-zinc mineralization and the potential
for economic mineral concentrations. The project will
provide geological base maps that will detail the geology
and facilitate the search for new mineral occurrences. Other

goals are to update the mineral inventorv datajase and place
known mineral occurrences within a geological frarnework.,
To assist in achieving these objectives, st eam-sedirent
samples were collected from creeks ir. the map area and
analysed according to Regional 3eochemical Survey (R(S)
procedures. Lithogeochemical samples o’ prospective
lithologies were also collected,

During the 1991 field season, mapping wa; concentrated
near Uslika [ake and included most of map sl eet 94C/3 and
parts of map sheets 94C/4 and 9.4C/6. The cer tre of the a2
area is located approximately 270 kiloretre: north of Fon
St. James (Figure 1-11-1). Road access .s by he gravel. all-
season Omineca mining access road from Fort St. James, or
a similar foresiry access road which originate s at the scuth-
emn end of Williston Lake. These roads follo v the Osilinka
and Tenakihi drainages and connect to numer jus secondary
logging roads in the area. Approximately £J per cent or
more of the area will be accessiole by loggin ;1 roads by the
end of 1991.

The map area is contiguous with that o’ the Manson

Creek mapping project (Fern and Melville 198&, 1989,
1990a and b, in preparation; Fe:ri er al., 1983, 1989). This
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work represents the most recent geological material pub-
lished for the area. Initial mapping of the Aiken Lake region
was carried out by Roots (1954) at 4-mile scale, The east
half of the Mesilinka sheet was mapped by Gabrielse (1975)
and mapping o the south was published at 6-mile scale by
Armstrong (1949). Detailed geological studies of Paleozoic
rocks within the map area were completed by Monger
(1973) and Monger and Paterson (1974} and were sum-
marized, in part, by Monger (1977). Garnett {(1978) carried
out an in-depth study of the southern Hogem intrusive
complex and Meade (1975) mapped Takla Group rocks in
the Germansen Lake area.

REGIONAL GEOLOGY

The project area straddles the boundary between the
Intermontane and Omineca tectonostratigraphic belts of the
Canadian Cordillera. 1t is underlain by accreted volcanic
rocks of the Intermontane Superterrane and displaced rocks

of North American affinity (Wheeler and McFeely, 1987,
Figure 1-11-2).

Parts of at least four terranes are present in the map area.
The easternmost are displaced continental rocks of the Cas-
siar Terrane. To the extreme west lies the Mesozoic island-
arc terrane of Quesnellia. These are separated by two Upper
Paleozoic terranes: the volcanic(arc?)-sedimentary Harper
Ranch Terrane and the oceanic Slide Mountain Terrane.

Strata of the Cassiar Terrane include the Upper Pro-
terozoic Ingenika Group through to the Devono-
Mississippian Big Creek Group. The rocks are predomi-
nantly clastic with carbonates more abundant higher in the
stratigraphy, The structurally and stratigraphically lower
parts of this sequence are polydeformed and meta-
morphosed to sillimanite grade and outcrop as core comn-
plexes (Wolverine, Butler).

The Slide Mountain Terrane to the west lies structurally
above the Cassiar Terrane. It is represented by the Pennsyl-
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Figure 1-11-2. Regional geological setting of the Uslika Lake map area.
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vanian to Permian Nina Creek Group (Ferri and Melville, in
preparation). This package is composed of oceanic volcanic
and sedimentary rocks (pillow basalts and cherty sediments)
which have been thrust onto North American 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 (Gamett, 1978} and related intru-
sions. The eastern part of Quesnellia is further subdivided,
in this area, into the Harper Ranch Terrane (Wheeler and
McFeely, 1987). This terrane is represented by the enigma-
tic Upper Paleozoic Lay Range assemblage, a package of
volcanic and sedimentary rocks with predominantly arc
affinities. Traditionally it has been included with the
Quesnel Terrane but in the study area it displays links with
the Nina Creek Group and contains sedimentary rocks of
continental origin.

STRATIGRAPHY

Descriptions of layered rocks are organized by terrane,
beginning with rocks of North American affinity, and end-
ing with the overlap assemblages that postdate accretion of
the Intermontane Superterrane to the craton (Figure 1-11-3;
Table 1-11-1).

NOrRTH AMERICAN CASSIAR TERRANE

INGENIKA GROUP (LATE PROTEROZOIC)

Proterozoic rocks in the map area were originally sub-
divided into two units by Roots (1954); the lower Tenakihi
Group and the succeeding Ingenika Group. Subsequent
workers in the area found the differences between the two
units too ambiguous and proposed that use of the term
Tenakihi Group be dropped and thar all Proterozoic rocks in
the area be included in the Ingenika Group (Mansy and
Gabrielse, 1978). Furthermore, Mansy and Gabrielse pro-
posed a four-fold subdivision for the Ingenika Group which
is, in ascending order, the Swannell, Tsaydiz, Espee and
Stelkuz formations. All four formations are recognized in
the study area. Rocks originally termed the Tenakihi Group
by Roots are equivalent to the upper part of the Swannell
Formation whergas Roots” succeeding Ingenika Group
equates to the Tsaydiz, Espee and Stelkuz formations.

The Ingenika Group is areally the dominant unit of the
Cassiar Terrane exposed in the Uslika Lake area. It occupies
the north and northeastern parts of the map. Its thickness is
unknown, due to poor structurat and stratigraphic control,
but it is estimated to be at least several kifometres thick if
the ridge on Beveley Mountain represents a continuous
sequence of lower Swannell clastics. It is composed of
quartz and feldspathic wackes, impure quartzite, sandstone,
siltstone, slate, limestone and their metamorphosed equiv-
alents. The Ingenika Group was examined in a cursory
manner in the course of this study, and the following obser-
vations were made.

SwANNELL FORMATION

The Swannell Formation was examined along the ridges
east and west of Beveley Mountain. These rocks form the

Geological Freldwerk 1991, Paper 1992-1

southwest flank of a broad F; anticline. Ttey appear to
comprise an uninterrupted southwest-dipping panel with an
estimated thickness of 1.5 kilometres or more. They are
faulted against the upper part of the Ingenika Group to the
southwest. The Swannell Formation in this ar2a consists o~
grey to tan, thin to thickly bedded impurc quartzitke in
sequences several metres thick, 11terlayered w th lesser, hin
to moderately bedded garnei-bearing bioti e-muscovite-
feldspar-quartz schists. The impure quartzite wontains u: o
20 per cent feldspar and mica. The sctists ¢re cormmonly
chloritized and contain a weak to moederat: crenulafion.

This unit is very similar to the upper part o the Swanrell
Formation described farther south in the N na Lake area
(Ferri and Melville, {990; in preparation). Tc the south the
upper Swannell is estimated 10 be only 300 metres thick
whereas it is some 1500 metres thick at Beve ey Mountain.
This suggests tectonic thickening (which is en irely possible
considering the monotonous nature of the I thologies and
the polyphase deformation which has affecte 1 these rocks)
or stratigraphic thickening to th: northwest.

Tsaypiz FORMATION

The Tsaydiz Formation was observed 11 only a few
localities; along the north side of the Osi inka Uver soutt of
Beveley Mountain and northwest of Jin M.y Creek n a
possible southwesterly overturned panel of rick.

It consists of greenish grey tc dark grey sl ites ard pyl-
lites, interlayered with thinly bedded, buff to brown-
weathering limestone to calcarzous phylliti. Green-;rev
sandstones and siltstones, blue-quartz-searin g feldspathic
wackes and buff-brown-weather ng, blue-grey impure i mi-
nated limestone are of lesser importanca.

The thickness of the unit is not known as 1. was mapped
only in scattered outcrops below timberline and its basal
contact is not cbserved. Structural sections it the Bev:ley
Mountain area suggest a mininu m thickness - f 200 me res.

EspPEE FORMATION

The Espee Formation is well exposzd in a northwest-
plunging fold pair along a ridge immediately southwest of
Beveley Mountain. A thick, northeast-dipp ng carboaate
unit northwest of Jim May Creek has a so been tentatively
assigned 1o the Espee Formation. The form ation is c¢om-
posed of thin to moderately bedded, tan to bu f-weathering,
dark grey to white or mottled limestone . .nd dolomitic
limestone which in some localities is coarsely recrystall zed
to a white marble. Very thin phyllite lamii ae (less zhan
2 min) sometimes separate the limestone in o layers. The
Espee Formation is at least 400) metres thick n the Bev:ley
Mountain area.

STELKUZ FORMATION

The Stelkuz Formation is poorly exposed on the south-
west flank of Beveley Mountain, on the dow a-thrown side
of the Camp fault. It is composed of green-gr 3y, crenul wed
phyllite to quartzitic phyllite or schis-, sorietimes inier-
layered with impure quartzite beds up to 20 cenfimeires
thick. White to bluish grey, clean limestone v ith micacenus
partings is also found in this area and can be everal muires
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Figure 1-11-3. Geology of the map area including location of mineral occurrences.

thick. Dark blue-grey to black graphitic phyllite, slate and
fine siltstone, approximately 100 metres thick, are exposed
west of Beveley Mountain in the hangingwall of the Camp
fault. This lithology is not typical of the Stelkuz Formation
or other formations in the Ingenika Group bur has been
placed within the Stelkuz Formation due to its position on
the northeast side of southwest-side-down normal fault
along the lower parts of the Tenakihi Creek valley. This
fault separates rocks of the Cassiar and Harper Ranch
terranes.

PALEOZOIC SUCCESSION

A succession of Paleozoic carbonate and clastic rocks,
upwards of 2 kilometres thick, is exposed in the north-
eastern part of the map area, and spans the Early Cambrian
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to Early Mississippian time periods. Areally these rocks are
of minor importance in the map area, but locally and region-
ally, they contain significant lead-zinc-silver deposits
within several of the carbonate horizons. Carbonate rocks of
this succession were originally equated with the Cache
Creek Group by Roots (1954) and Armstrong (1949).
Monger (1973). Monger and Paterson (1974) and Gabrielse
(1975) realized the distinct nature of these rocks and noted
their similarities to units exposed in the Cassiar Mountains.
Mapping by Ferri and Melville (1990 further corroborated
this and led them to equate many of these units with similar
lithologies in the Cassiar Mountains. It is now proposed that
local names be applied to these units. due to their localized
extent and differences with lithologies of similar age
elsewhere in the Cassiar Terrane (Ferti and Melville, in
preparation}.
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LAYERED ROCKS
Quaternary

Qal alluvium, sands, gravels

Upper Cretaceous to Tertiary
Sustut Gp

KTs sandslona, conglomerate, siltstone, coal

Lower Cretaceous

IK conglomerate, sandstone, siltslone, argillite,
minor coat

Lower Jurassic to Lower Tertiary

USLIKA FM:heferolithic boulder conglomerate,
JTu
lesser sandstons

Lower Jurassic
Takla Gp

IJtm maroon fo grey basalls, agglomerates, tuffs,
plagio-tase and augite phyric

Upper Triassic

uTrp2 PLUGHAT MOUNTAIN FM: augite phyric
P agglomerales, basalls, fuffs

PLUGHAT MOUNTAIN FM: tuffs, tuffaceous,
silt-stone, argifiite, aggiomerate minor limestone

uTrp1

Pennsylvanian to Permian
Nina Creek Gp

PPnp PILLOV RIDGE FM: massive to pillowed
basalt, lssser chert, argiliite, gabbro

PPnh MOUNY HOWELL FM: argillite, chert, gabbro,
minor basalt, wacke, felsic tuff

Mississippian to Permian
Lay Range Assemblage

MPI1 green, maroon luffs to siltstonaes, agglomerate,
basalt argiliite, gabbro, minor limestone

MPI2 basalt, gabbro, serpentine, minor amphibolite,
chert, chiorita, schist

MPI3 black argillite, shale, phyllite, limestone,
argiffaceous limestone, sandstone, quartzite

MPI4 | 9 quartz-feldspar (dacite) tuff, minor argillite,
sandstone

Upper Devonian to Lower Mississippian
Big Creek Gp

DMbc dark grey to blue grey shales, argillites, minor
siltstones, siltite

Geological Fieldwork 1991, Paper 1992-/

Lower Cambrian to Middle Devorian
Atan Gp, Razorback Gp,
Echo Lake Cip, Otter Lak3s Gp

cD limestone, dolomite, Is¢ser shale, quar Zite
argillaceous limesfong

Upper Proterozoic
Ingenika Gp

Pi Undivided: impure quartzite, schist, p wiiite,
fimestone,feldspathic wacke.arkosic s. indstone

STELKUZ FM: phyliite slate, sendsto e,

Pst siltstone, graphitic siate

ESPEE FM: limastone, dolomite, doloi yitic
Pe ;
fimastone, marbla

TSAYDIZ FM: green-g-ey slates, phyl tes,

Pts limestone, marble, argzilaceous limest ne

SWANNELL FM:impure quarlzi'e, sar dstone,

Psw schist, garnet-mica schist,

INTRUSIVE ROCKS
Late Triassic to Cretaceous
Hogem Intrusive Complex

TrKh monzonite, quartz monronite, syenits, Juartz
syenite

Late Triassic to Early .Jurassic
Tenakihi Intrusive Body

Trdt monzodiorite, diorite or Jabbro

Middle Triassic to Lawer Jurassic«(?)
Wasi Lake Ultramafic Bo 1y

Triw serpentine, gabbra, mitor listwanite, & ¥ite

Geologic Contact({defined, assumed)..................... e .
FAUIE ...ttt e s enm e e P —
Normal Faultidefined, assumed)............... ... P SR T
Thrust Fault(defined, assumed)...........c..cooeve vovnv e e e o A
Strike and dip direction of bedding................. ... \
Strike and dip direction of bedding, cverturned.... J?
Strike and dip of foliation........................ ... \
Limit of quaternary cover..................ccoeviviis e e e e
Limit of mappifigd ..o P e e o
Mineral Occurrente..................ccvvnnns v 10 23
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TABLE 1-11-1
MINERAL OCCURRENCES IN THE USLIKA MAP AREA

Map Style of MINFILE  Occurrence
Number Mineralization Number  Name Commodities Geological Description

1 Porphyry Cu 094C 097 REM Cu, Pb, Ag Sulphide mineralization includes disseminated chalcopyrite, pyrite. and
rare bornite and galena hosted in the Duckling Creek syenite complex
within the Late Jurassic to Early Cretaceous Hogem intrusive complex.

2 Vein and shear 094C 058 HaHa Creek, An, Cu Small quartz veins in sheared quartz diorite carrying a small amount of
free gold and chalcopyrite, malachite and pyrite are hosted in a venical
shear parallel to HaHa Creek within the Hogem intrusive complex.

3 Porphyry Cu-Au and  094C 069 CAT Cu, Au, Fe. The original showings on the ridge top consist of magnetite and pyrite in

vein Ag boxwork quartz veins which are host to native copper, native gold,
cuprite, chalcepyrite, tetrahedrite and boraite mineralization. Recent
work has concentrated on the alkalic porphyry Cu-Au potential of
propylitic and potassic-attered volcanics of the Takla Gp., located east of
the original showings.

4 Porphyry Cu 094C 100 Kiwi Cu Malachite staining on fracture surfaces of fragmental augite-feldspar
porphyry of the Takla Gp.

5 — 094C 061  Uslika coal coal Thin lenses (<{1-15 ¢m) of impure silty/sandy lignite to sub-bituminous
coal hosted in sandstones and conglomerates of the Sustut Gp.

6 — 094C 101  Energy coal Same as #35

7 — 094C 102 Fuel coal Same as #5

8 Stratabound 094C 103 Critter Zn, Ba? Disseminated sphalerite with possible barite found in recrystaliized and

carhonate-hosted base brecciated sections of light to dark grey dolomite of the Otrer Lakes Fm.
metals

9 Stratabound 094C 024  Carie/ PAR Pb. Zn. Ag. Polomitized carbonate breccia, possibly of the Espge Fm., hosts

carbonate-hosted base Ba dissemninated and massive galena, disseminated sphalerite. hvdrozincite
and precious metals and smithsonite with pyrite and barite.

10 Fracture controlled 094C 104  Quarry Pb, Zn, Cu, Recrystallized and dolomitized limestenes of the Espee Fm. host quartz

veins Au, Sb vein mineralization. Minerals identified in hand samples include
sphalerite, galena, cerussite, chalcopyrite, boulangerite, malachite,
azunite and possibly stibnite. Fire assays on two grab samples from this
location retumed values of 890 ppb and 385 ppb Au,

11 Vein/ replacement? 094C 038 Regent Pb, Ag An irregular pod-shaped vein of massive crystalline galena is hosted in
Espee Fm. dolomite and limestone (assay: 1575 g/t Ag, 83.53% Pb).

12 Carbonate-hosted 094C (023 Beveley Pb, Zn, Ag, Disseminated to massive galena. sphalerite, barite and argentiferous

base and precious Ba galena occur in veins and veiniets in fractures and shears within the Mt

metals and fracture Kison Fm. of the Atan Gp., the Echo Lake Fm. and possibly the Otter

controlled vein/ Lakes Fm. in several zones on the Beveley prospect. Mineralization

replacement appears to be localized in minor folds, flexures and warps on larger scale
folds.

13 Shear-controlled 094C 105  Gael Ag, Au, Cu Disseminated fine-grained argentite and arsenopyrite are hosted by a

quartz vein shear-controlled quartz vein within the Swannell Fm. of the Inginika Gp.

14 Vein breccia 094C 057  Silver Ag. Au, Pb, A quartz breccia vein within sheared guartzite, phyllite. argillite and

Zn siliceous sericite schist of the Inginika Gp. hosts disseminated
argentiferous galena and pyrite with mintor sphalerite and gold.

15 Shear-controlled vein  094C 022 Ruby Au, Ag, Pb, A stockwork of small quartz veins in a multiply brecciated shear cutting

breccia Zn, Mo the Swannel Fm. hosts disseminated to massive pyrite, molybdenite,
sphalerite, chalcopyrite, galena, tetrahedrite. arsenopyrite, pyrargyrite,
polybasite, native silver and minor goid.

16 Placer 094C 026 Jim May An Placer gold occurs in reworked glacial deposits 1.5-3.65 m above

Creek bedrock and from a buried preglacial channel.

17 Shear-controlled vein  094C 106 Range Au, Cu Massive basalt of the Lay Range assemblage is sheared, localiy altered
to epidote and siticified. Malachite staining, about 1% pyrite and
1300 ppb Au are present.

18 Shear-vein 094C 107 Surprise Cu Volcanic sediments, sandstones, stltstones and cherty argillites of the
Lay Range assemblage are strongly brecciated and cut by a quartz-
ankerite vein 10-15 cm thick which is stained with malachite.

19 Placer 094C 028 Vega creek Au Small placer workings near the mouth of Vega creek.

20 Shear controlled (94C 044  Thane creek Hg Mafic volcanics of the Takla Gp. are cut by a carbonatized fault zone
which contains minor cinnabar.

21 Shear-vein 094C 020 Thane Cu, Fe, Au Silicified fault, fracture and shear zones up to 1.2 m wide in the Takla
Gp. near the contact with the Hogem imtrusive complex are mineralized
with disseminated and massive pods of chalcopyrite, pyrite, magnetite,
specularite and a little gold.

22 Cu-Au vein 094C 076  Dave Cu, Au Propylitically altered andesitic flows of the Takla Gp. are cut by a
silicified fracture zone 1 m wide carrying chalcopyrite, magnetite,
specularite and minor gold.

23 Shear 094C 043  Beg Hg, Cu A strongly fractured, silicified and carbonatized shear zone carries
cinnabar, pyrite and minor chalcopyrite as disseminations and fracture
fillings. The hostrocks are flows, breccias and tuffs of the Takla Gp.
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TABLE 1-11-1
MINERAL OCCURRENCES IN THE USLIKA MAP AREA — Continued

Map
Number

Style of
Mineralization

MINFILE
Number

Occurrence
Name

Commodities

Geological Description

24

25

26

27

23

29

31

32

33

34

37

3R
39

40

41

42
43

44

Cu-Au porphyry/
shear/ vein

Vein/ shear

Porphyry Cu

Vein

Porphyry Cufvein

Vein/ disseminated

Vein/ porphyry

unknown

Vein

Vein

Vein

Vein
Vein/ disseminated

Vein/ disseminated

Vein
Disseminated/
porphyry Cu
Disseminated/
porphyry Cu

Vein/ disseminated

Disseminated
Vein/ dissemiriated

Disseminated

094C 021

094C 019

(04C 108

094C 119

094C 110

W4C 072

(194C 049

094C 048

094C il

094C 112

094C 113

094C 114
094C 018

094C 115

094C 116
094C 117

094C 118

094C 099

094C 119
094C 071

094C 120

Vega

Pluto

MIW

Claw

Bottte

Gail

Copper 5

Tenakihi
Creek
Snow

DM

Yak

Koala
Matetlo

Intrepid

Bill
Yeti

Dragon

Mat 1

Tough

CR

Cu, Au, Hg

Cu, Au

Cu

Cu

Cu, Mo

Cu

Cu

Cu

Cu

Cu

Cu
Cu, Au

Au, Cu

Cu
Cu

Cu

Disseminated chalcopyrite, bornite and pyrite occur i1 andesitic 1low
breccias of the Takla Gp. These volcinic rocks are p opylitically snd
potassically altered. Calcarecus and siliceous ancesite b eccia associ wed
with a major northwest-trending shear .cone contiins mi or dissemin 1ted
cinnabar.

Lenses of massive arsenopyrite, pyr te. magneti-e and ,pecularite. 'vith
minor chalcopyrite and gold, occur in quartz-carbonat -healed fracture
zones {up to 1 m wide} within Takle racks adjacent to the contact vith
the Hogem intrusive complex.

Malachite and arurite staining wit1 specularite, pyrte and possible
chalcopyrite n strongly fractured and locally siliciied dark gieen
chloritized and homntelsed volcanics? The mineralized : one isup t» 7 m
across. This is possibly a xenolithic -aft of the Takl: Gp. within the
monzonites of the Hogem intrusive complex.

Malachite staining occurs with massive crysialline specularite znd
magnetite in a vein 15 cm wide found n rubble on 4 ric ze top undartain
by Hogem monzonite.

Multipte occurrences of chalcopyrite, Thaicocite, mala hite and azurite
in brecciated quartz-chacedony veins in ankerite-veited and aleed
zones (up to 1 m wide) in Takla volci mics, Occur-ences we very neas “he
contact with the Hogem intrusive compex.

Quanz vein with pyrite. chalcopyrite. molybdenite i nd bomite :uts
biotite K-feldspar monzodiorite of the Hogem intrusiv  complex,
Hogem monzonites host quartz veins with magneni 2, chalcopy-ite,
malachite and azurite in altered and rvi -eralized tones 1p 1o 1.5 m wide.
One zone is exposed for 8 m along strike and is ope 1 down dip, but
seems to pinch out up dip. NumeroLs occurrences wer ¢ noted.

The area 1s underlain by menzonites ¢1” the Hogem ba holith.

Fractured argillite and siltstone of thz Takla Gp. host a 1 epidote-calcite
vein (up to 15 em wide) with 1-5% disseminated « halcopyrite and
malachite and azurite staining. The wallrock is al o stained vith
malachite and azurite,

Fractured tuffs of the Takla Gp. ar: cut by epido ¢ veining +vith
malachite staining. Also malachite s:aining in the wall rocks.

Fine and coarse-grained Hogem mon: onite is cut by 1umerous srall
ankerite veins in a zone 5-6 m wide. Ct alcopyrite, mala -hite and ax rite
are disseminated throughout and coal fracture surfac:s. Local mafic
segregations in the monzonite are mo:e strongly mine ralized than the
felsic sections. The zone strikes approximately 130° & d can be triced
for 50—75 m to the east and apparentl 1o the northwe t across a siall
cirque into mineral showing #35.

Same as #34 with 1-2% chalcopyrite end malacite.

A fracture zone 40 m wide hosts at least. five quartz vei s, each up ti. 25
cm wide, containing massive coarse-grained pyrite w th chalcopy-ite.
Epidoie, malachite, azurite and chryso.-olla oceur as v oin selvages and
are disseminated in fractures in Hogem granodiorite,

Ankerite and quartz veins with chalcopyvrite and nalack te disseminined
and as fracture filling found in seve-al locations wi hin the Hopem
monsonite near the contact with Takla Gp. volcanics.

Epidotized zone in fine-grained Hogem monzenite, ( ontains epiulote
veins with pyrite, malachite and azurite in two zones up to 10 m acrass.
Malachite staining found on fracture surfaces with ninor sulph.cles
{pyrite X chalcopyrite) in an augite porphyry flow of th: Takla Gp.
Minor malachite s1aining on some fracure surfaces, m nor amount ; of
epidote and up to 5% pyrite blebs in a dike of aslitic g -anite 2 m wide
which cuts the Takta Gp. volcanics.

Pyrite, hematite, minor chalcopyrite and an unidentifie 1 silver minral
are hosted in a guartz-carbonate vein 1.1 m wide w thin a volc.nic
breccia of the Takla Gp. The vein is exposed over 100 n of strike ler gth
and a 34 cm chip sample across the vein returmed 400 g/t Ag.
Chalcopyrite in lithic crystat tuff of th: Takla Gp.

Takla volcanics contain chalcopyrite and minor specul wite as frac-ure
coatings, within quarntz veins and as minor disseminati s,

Epidote atteration and malachite stainiig are found in nassive maron
amygduloidal basalt flows of the Taklu Gp.
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TABLE 1-11-1
MINERAL OCCURRENCES IN THE USLIKA MAP AREA — Continued

Map Style of MINFILE  Occurrence
Number Mineralization Number  Name Commaodities Geological Description

45 Vein/Disseminated (94C 12§  Nuthatch Cu Same as #44 except carbonate veiring present and flows are locally
sheared and fractured. Minor azurite present. Mineralized zone 15 a1 least
15 m across.

46 Vein? 094C 015  Swranger Au Pyrite occurs in quartz-caleite veins which cut Permian calcareous black
slatey argillite.

47 unknowr 094C 041  Mercury | Hg Carbonatized fault zone contains a little cinnabar {in Lay Range
volcanics?)

48 unknown 094 042 Mercury 2 Hg Same as #47.

ATAN GROUP {EARLY CAMBERIAN)

Rocks of Early Cambrian age were originally placed
within the Ingenika Group by Roots (1954). Gabrielse
{1975). working in the east half of the Mesilinka map area,
partially separated these rocks from the Proterozoic succes-
sion, based on their age and similarities to Early Cambrian
rocks elsewhere in the Cordillera. More detailed mapping
by Ferri and Melville (1990) distinguished the Lower
Cambrian succession from the Proterozoic sequence. Simi-
lar rocks were mapped in the present study area.

The Atan Group is subdivided inte two formations in the
project area; the lower Mount Brown Formation and the
upper Mount Kison Formation. No fossils were found by
the authors but archaeocyathids of possible Early Cambrian
age were collected south of Beveley Mountain by D. Craig
{personal communication, 1991).

Mount Brown Formation is poorly exposed in the
extreme eastern part of the map area, south of Beveley
Mountain and north of the Osilinka River. The best
exposures are along the main logging road and old access
roads leading to the abandoned camp on the Beveley show-
ings. The base of the unit is not seen within the map area
and only the upper few hundred metres are exposed. The
unit consists of moderately to thickly bedded, grey-brown
and maroon impure quartzite and sandstone, interlayered
with thin to thickly bedded dark grey to grey-green phyllite
and siltstone. Limestone nodules up to 40 centimetres long
were seen within the phyllite-siltstone sequences. Some of
the thinner sandstone layers contain horizontal worm
burrows.

Mount Kison Formation is poorly exposed in the map
area. It crops out on the north side of the Osilinka River, just
south of Beveley Mountain. Grey, recrystallized limestone
east and west of the mouth of Wasi Creek may also belong
to this unit. The formation consists of grey to white mottled
limestone with thin, wavy to indistinct bedding. In some
localities the unit consists of finely crystalline grey lime-
stone layers, 3 to 5 centimetres thick, interlayered with
coarser, darker grey, discontinuous limestone and slightly
argillaceous limestone beds (.5 to 2 centimetres thick.
South of Beveley Mountain, this carbonate is commonly
coarsely recrystallized and sometimes dolomitized.

RAZORBACK GROUP {CAMBRIAN TO ORDOVICIAN)

The Razorback Group is a name now applied to rocks
previously called the Kechika and Road River groups in the

134

Nina Creek area by Ferri and Melville (1990a, b). Tt is
approximately 75 metres thick and comprises shale,
argillaceous dolomite and dolomite. It is recessive and
poorly exposed. Exposures were found only along road cuts
or int trenches in the Beveley Mountain area and on the east
side of Wasi Creek. The age of the unit is based on its
position above Lower Cambrian carbonates of the Atan
Group and below Lower Silurian carbonates and shales of
the Echo Lake Group (Fern and Melvilie, in preparation).

In the Beveley Mountain area, rocks assigned to the
Razorback Group outcrop along the road leading to the
mineral showings. They are dark grey and grey, thinly
layered shales which grade upwards into thin and thickly
bedded argillaceous limestone. Strongly brecciated and
recrystallized dolomite and limestone can also be seen along
the road.

On the east side of Wasi Creek, rocks tentatively assigned
to the Razorback Group were exposed in trenches on the
PAR mineral claims, The exposed sequence is upwards of
75 metres thick. Dark grey to silvery argillite and shale,
with sections of white and greenish white sericitic phyllite
and schist up to several metres thick, pass upward into dark
grey, thinly bedded calcareous argillites which in turn grade
upward into dark grey, thinly layered argillaceous to dol-
omitic limestone. This section is similar to sections of the
Razorback Group seen in the Nina Creek area (Ferri and
Melville, 1990), the only difference is the presence of serici-
tic phyllite in the Wasi Creek area.

Ecao LAkE GRrROUP
(MIDDLE ORDOVICIAN TO EARLY DEVONIAN)

The Echo Lake Group crops out north and south of the
Osilinka River in the eastern part of the map area. Near
Wasi Creek it is continuous with Lower Silurian to Lower
Devonian carbonates mapped by Ferri and Melville (1990,
in preparation) and was originally equated with the Sandpile
Group. Similar carbonates with corals of possible Siluro-
Devonian age (Roots, 1954) are exposed immediately south
of Beveley Mountain.

The Echo Lake Group is some 700 metres thick near
Beveley Mountain and northwest of Wasi Creek, and
upwards of 500 metres thick south of Wasi Creek. These
estimates are based on structural cross-sections and may be
affected by structural thickening. It consists of buff-
weathering, pale grey to medium grey, thin to massively
bedded, medium-grained sugary dolomite and limestone.
There is sporadic quartz replacement of layers up to several
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centimetres thick. Bioclastic limestone, oolite and carbonate
breccia horizons are aiso present within the sequence. West
of Wasi Creek, the Echo Lake Group is characterized by dis-
continuous or thinly interlayered, light and dark grey mot-
tled dolomite. Dark grey and grey graptolitic argillite up to
70 metres thick is exposed at the base of the sequence and is
associated with planar-bedded limestone and argillaceous
limestone.

This unit lacks the sandy dolomite and quartzite which
characterize it in the Nina Lake and Trail Creek areas (Ferri
and Melville, 1990: in preparation), This suggests a facies
transition to the northwest, perhaps reflecting deposition in
deeper water.

This unit was previously believed to range in age from
Early Silurian to Early Devonian (Ferri and Melville, 1990a,
b; in preparation), but Middle Ordovician graptolites were
recovered from the basal argillites southeast of Wasi Creek
(B.S. Norford, personal communication, 1991). This new
age span for the Echo Lake Group is comparable to the
lithologically similzr Sandpile Group in the Cassiar Moun-
tains {Gabrielse, 1963).

OTTER LAKES GROUP (MIDDLE DEVONIAN)

The Otter Lakes Group was originally mapped as the
McDame Group by Ferri and Melville (1990a, b). It is
important locally as it carries significant amounts of dis-
seminated galena and sphalerite. It has been recognized in
the Wasi Creek area, where it is from 200 to 300 metres
thick, and can be traced southeastward into the End Lake
map area. The Otter Lakes Group also outcrops on the north
side of Wasi Creek along the down-thrown side of a
northwest-trending normal fault. The twin-holed columnal
osicles within this unit make it no younger than Middle
Devonian and concdont fossils collected in the End Lake
map area restrict it to the Middle Devonian (Ferri and
Melville, in preparation). It is characterized by thin to
medium-bedded, grey to dark grey, fetid, fine to medium-
grained crystalline dolomite and limestone with fos-
siliferous horizons. 1t is also typified by vugs filled with
pyrobitumen, graphite or calcite. The unit is sometimes
coarsely recrystallized and appears quite massive. Fos-
siliferous sections contain crinoid fragments, rugosan
corals, bryozoa and amphipora.

Bic Creek Group
{LLATE DEVONIAN TO EARLY MISSISSIPPIAN)

Shales, argillites and minor siltstone in the Wasi Creek
area are assigned (o the Big Creek Group. These were
originally included in the Cache Creek Group by Roots
{1954). Similar rocks in the Nina Lake area were termed the
Earn Group by Ferri and Melville (1990} due to their
remarkable similarities with lithologies in the Cassiar
Mountains. 1n the Nina Creek area, these rocks are
bracketed as Upper Devonian to Lower Mississippian as
they overlie the Middle Devonian Otter Lakes Group and
contain Lower Mississippian conodonts in the upper parts of
the section (Ferrt and Melville, in preparation).

The Big Creek Group is upwards of 500 metres thick and
is characterized by dark grey, blue-grey and black, thin t¢
very thinly bedded, platy to wavy shales, argillites and
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siltstones. Slates and argillites predominate east of Wasi
Creek whereas siltstones and siltites arz mo e commor to
the west,

SLIDE MOUNTAIN TERRANE

NINA CREEK GROUP
(PENNSYLVANIAN TO PERMIAN)

Rocks of the Nina Creek Group in the n ap area were
placed with the Cache Creek Graup by Roots (1954) due to
their similar age and lithologie:. Monger {1773), Monger
and Paterson (1974) and Gabrielse (1975) noted their dis-
tinctive characteristics and separated the varic us litholoyes.
Detailed mapping by Ferri and Melville (1988, 1989,
1990a) in the Manson Creek and Germansen Landing areas
led them to assign these rocks to the Slide M untain Group
because of similarities to rocks of compaiable age and
lithology in southern British Columbia. It 1as now heen
suggested (Ferri and Melville. in preparat on) that this
assemblage be termed the N:na Creek Grecip due tc its
restricted extent and slight differences with ither rocks of
the Slide Mountain Terrane.

The Nina Creek Group outcrc ps in the moi ntainous area
east of the Wasi Lake - Wasi Creck valley. It ¢ an be divided
into two formations within the study area; the lower Mount
Howell Formation and the succeeding P low Ridge Forma-
tion, The Mount Howell Formation is equ valent to the
Middle Division (PPsmm) of thz Slide Mour tain Grou» as
defined by Ferri and Melville (1990a, b) aid the Pillow
Peaks Formation equates with their Upier Division
(PPsmu). Each of these formations spans the 'ennsylvanian
to Permian interval (Ferri and Melvil e, in preparatizn),
indicating that they are in structy ral contact w th each other.
The combined thickness of the two units s difficul: to
determine due to faulting and folding, but : minimmum of
some 3 kilometres is estimated.

PiLLow RinGeE FORMATION
(PENNSYLVANIAN TG PERMIAN)

The Pillow Ridge Formation is exposed in thin tault
slices within broad folds along tt e southeaster 1 boundary of
the map area. It is approximately 500 to 1000 metres thick
and is characterized by grey-green and ereen massive and
pillowed basalt. The basalt is m:crocrystallin: and it com-
monly contains narrow veins of chlorite and epidote. Sili-
ceous sediments, intruded by sil -like bodies f gabbro, are
locally associated with these basalts. The sedit 1ents are «lark
grey to black, thin to moderately bedded, wavy barnded
argillite and siliceous argillite, ir terbedded wi h moderately
to thickly bedded, varicoloured chert (green. grey, cream)
and ribbon chert. Gabbro forms siil-like bodie up to sevaral
metres thick and contains equal emounts of fir e to medinm-
grained plagioclase and pyroxene phenocry its, the lotter
sometimes with glomeroporphyritic textures,

Mount HowkLL FormaTtion

The Mount Howell Formaticn is at least 2 kilometres
thick and is composed predominantly of s¢diments swith
lesser volcanic and igneous rocks. It crops ou: east of Wasi
Lake and good exposures are secn in the cree k valleys na;
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drain into Wasi Lake and Wasi Creek and along the high
ridges to the southeast.

The structurally lower part of the unit is typified by dark
grey to black, thin to moderately bedded, wavy banded
argillite with lesser cherty argillite, quartz wacke and
quartz-(feldspar)-bearing tuff, The quartz wacke occurs as
grey to grey-brown lenses and beds with up to 80 per cent
fine to medium quartz grains in a silty to muddy matrix. The
quartz-feldspar tuff crops out in several localities and may
be several hundred metres thick. It is found as subcrop
along the west-facing slopes south of Wasi Lake and in
sections 10 metres thick along the canyon in the lower part
of the creek that flows into the northeast side of Wasi Creek
as it exits Wasi Lake. This tuff is light grey to grey, sericitic,
and contains up to 80 per cent quartz and feldspar grains
with lesser muscovite and argillite rip-up clasts. Quartz
wackes and tuffaceous sequences make up less than 10 per
cent of the unit, These rocks may have continental affinities.

The upper part of the Mount Howell Formation contains
significantly more siliceous sediments which are inter-
layered with thin basaltic flows and intruded by gabbro. The
sediments are grey to dark grey, thin to moderately bedded,
wavy banded argillites and siliceous argillites which are
interlayered with grey siltstones and grey to cream-
coloured, thin to thickly bedded cherts and ribbon cherts.
Fine to medium-grained gabbro sills, up to several hundred
metres in thick, intrude the sediments. Basalts are massive
to pillowed, green to grey-green, amygdaloidal {(chlorite,
quartz) and are possibly up to tens of metres thick. Sections
of green mafic ash-tuff are associated with the basalts.

HARPER RANCH TERRANE (LAY RANGE
TERRANE?)

LAY RANGE ASSEMBLAGE

The Lay Range assemblage includes Upper Paleozoic
tuffs, argillites, mafic to ultramafic igneous rocks, grits,
limestone and chert (Roots, 1954). These rocks derive their
name from their excellent exposure in the Lay Range
{between Lay Creek and the Swannell River; Roots, 1954).

This is an enigmatic sequence within the map area. The
tuffs and agglomerates are very similar to lithologies in the
Plughat Formation of the Takla Group, yet an older age
precludes any direct relationship. The Lay Range
assemblage has some affinities with the time-equivalent
Nina Creek Group. Massive to pillowed basalts and related
cherty sediments are similar to lithologies in the Mount
Howell Formation, but no interfingering of the two pack-
ages is seen, suggesting a fault contact between them.

The lower parts of the tutfaceous sequence contain
quartz-tich detritus and its lower contact appears conform-
able with the upper part of a dacitic tuff unit, which may be
part of the Cassiar stratigraphy. Furthermore, argillites,
grits, quartzites and limestones in the structurally lower
parts of the Lay Range assemblage have more similarities to
North American rocks than with any other package within
the map sheet.

No definitive fossils were found in the Lay Range
assemblage during the 1991 field season. Bryozoa,
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brachiopod and crinoid ossicle fragments were recovered
from tuffaceous beds. Roots (1954) describes fossils from
this package which indicate a Mississippian to Permian age.
Permian conodonts have been recovered from calcareous
beds within the tuffs on the north side of Vega Creck (M.].
Orchard, personal communication, 1991). Ross and Monger
(1978), working in the Lay Range, recovered middle Penn-
sylvanian fusulinids from limestones in the lower parts of
the assemblage. The dacitic tuff unit bears a strong
resemblance to lower Mississippian tuffs in the Germansen
Landing area (Ferri and Melville, in preparation) suggesting
a possible Mississippian lower age limit.

The Lay Range assemblage is subdivided into four
lithologic divisions; the structurally lowest is the dacitic tuff
unit followed by the argillite-grit-limestone unit which is
succeeded by the mafic tuff unit which in its upper part
contains a faulted sequence of basalts, gabbro and serpen-
tinite which makes up the mafic-ultramafic subdivision.

Dacrmic Turr Unir

Grey to dark grey, massive quartzofeldspathic wff out-
crops over a large area west of the Wasi Creek - Wasi Lake
valley. This unit commonly contains a weak to strong pen-
etrative cleavage. Fine to coarse-grained quartz, feldspar
and rare mica clasts constitute up to 30 per cent of the rock
with quartz being dominant. Very minor occurrences of grey
to dark grey phyllite are associated with the tuffs. Quanz
feldspar wackes and arkosic sandstones occur along strike
with the tuffs northwest of the mouth of Tenakihi Creek.
These clastic rocks are also characterized by a strong pen-
etrative fabric.

The dacitic tuff unit is very similar in appearance to a
felsic tuff in the Germansen Landing area (Ferri and
Melville, 1989; Ferri er al, 1989), now termed the Gilliland
tuff and dated as Lower Mississippian (U-Pb; Ferri and
Melville, in preparation). In the south these rocks have been
grouped with argillites of the Mississippian to Permian
Cooper Ridge Group, which is part of the Cassiar stratigra-
phy (Ferri and Melville, in preparation). In the present map
area, the dacitic tuff unit appears to sit structurally above
argillites assigned to the Big Creek Group, The argillites
may be in part equivalent to the Cooper Ridge Group.
Furthermore, arkosic sandstone beds within the dacitic tuff
unit also suggest a North American affinity, If this is the
case, tuffaceous argillites southeast of the Wasi Creck valley
may also be part of the Cooper Ridge Group, suggesting
that North American stratigraphy lies below the Nina Creek
Group southeast of Wasi Lake,

South of the mouth of Tenakihi Creek the upper contact
of this package appears to pass into lithologies of the mafic
tff unit which, together with the preceeding argument,
suggests a link between North American stratigraphy and
that of the Lay Range assemblage.

ARGILLITE-GRIT-LIMESTONE UNIT

Black argillite, shale, phyllite, dark grey to black lime-
stone, quartzite and quartz feldspar wackes are exposed
along the Tutizika River, and along road cuts to the north
and south. These rocks are unlike any other lithologic pack-
age in the area. They have been grouped with the Lay Range
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assemblage due to their position structurally below the Lay
Range tuffs and prirnarily on the basis of their resemblance
to similar sequences described in the Lay Range (Roots,
1954). These rocks are in fault contact with the matic tuff
unit.

Strongly folded and faulted, thin to moderately bedded,
dark grey to black graphitic argillite and siliceous argiliite
are interlayered with dark grey to black shale and phyllite in
sequences up to 100 metres thick along the Tutizika River.
These rocks are sometimes interlayered with brown-grey
quartz feldspar wackes which contain pebbly sections carry-
ing clasts of opalescent blue quartz.

Several sequences of massive, blue-grey pebbly quartzite
up to 30 metres thick occur within these argillites. The
quartzites are also distinguished by the presence of opales-
cent blue quartz grains which is a characteristic of North
American clastic sequences. Observed contacts are confor-
mable with the surrounding argillites.

Dark grey to black, finely crystalline and laminar lime-
stone and argiilaceous limestone up to 50 metres thick
occurs within this argillite sequence. Laminar bedding is 0.1
to 3 centimetres thick and wraps around coarsely
recrystallized zones up to 20 centimetres in diameter, sug-
gesting that some of these limestone sequences have been
tectonized. In one locality along the Tutizika River, large
boudins or ‘knockers™ of limestone up to several metres
thick and 5 metres long occur within the argillites.

Maric Turr UNIT

Green to light green and maroon tuff, tuffaceous siltstone,
lapilli tuff, agglomerate, basalt and lesser argillite, chert,
gabbro and limestone form the most distinctive sequence
within the Lay Range assemblage. These rocks appear very
similar to the Plughat Mountain Formation of the Takla
Group, but are commonly distinguished from Takla tuffs by
their more intense greenish colour, the presence of quartz
clasts and generally more penetrative deformation. It forms
two linear belts of rocks some 1 to 5 kilometres wide on
both sides of the Uslika Formation in the south and can be
traced northwestward to the Tutizika River. Faulted equiv-
alents of these rocks are exposed along the Vega Creek
valley and are tectonically interleaved with younger clastic
rocks.

Thick sequences of green, thin to thickly bedded, very
fine tuffs and tuffaceous siltstones are the dominant
lithologies within this unit. The beds commonly display
sedimentary grading and load features. These units are
interlayered with grey to dark grey argillaceous beds and
rare grey to cream chert and limestene.

Tuffs are massive to thickly bedded, fine to coarse
grained and are composed of lithic clasts (basalt), pyroxene
and feldspar crysta! fragments and fragments of chert,
argillite and quartz. Some are reworked and better classified
as volcanic sandstones or wackes. Rare conglomerate beds
up to 1 meire thick, consisting of argillite, chert, quartz and
volcanic(?) clasts, are also observed. Northeast of Vega
Creek, maroon basaitic(?) clasts are abundant in the tuffs.
Green, dark green and maroon basalt, amygdaloidal basalt,
and pyroxene-feldspar-phyric basalt clasts predominate
within lapilli wffs and agglomerate. Graded, quartz-rich
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sands and wackes are a minor tut conspicuo 1s part of the
tuff sequence. They are quite ommon nor hwest of the
confluence of Tenakihi Creek and the Osilin :a River. The
coarser tuffs and lapilli tuffs sormetimes contiin fragments
of bryozoa, crinoid ossicles and brachiopods.

Dark green, massive to amygdaloidal baszit flows from
1 to 10 metres thick, are occasionally founc within il ese
tuffs. They are well exposed aleng a road cu on the north
stde of the Osilinka River, 3 kilometres upsti zam from the
confluence of Tenakihi Creek.

Dark green and green, fine 10 medinm-g ained gal-bro
sills were observed in several localities wifiin the tifs.
They are up to 100 metres thick and traceat le for sev:rai
kilometres.

This unit is bounded by a str ke-slip fault system o its
southwest side. Its northeast margin is not we 1 exposed but
in one locality it appears that (1. lower parts Jecome n.ore
argillaceous and pass into lithologies typical of the da itic
tuff unit. This transition occurs in an area 'vith scattered!
outcrops and does not rule out the presence ol a major fault
separating the two units.

MaFIC-ULTRAMAFIC UNIT

Basalt, gabbro and serpentinite are expo:ed along the
high ridges northeast of Vega Creek and to the scuth:ast
across the Osilinka River valler where they are cut bty o
northwest-trending strike-slip fault north of “onglome rate
Mountain. The unit pinches out (o the northw st where 1 i«
last observed along the banks of a northeast-t owing crezk,
southwest of Tenakihi Creek. This package is a fault-
bounded structural sequence in the middle of “he mafic tuff
unit.

Dark green, massive to pillowed, oliviie(?)-bearing
basalts form the structurally high est and lowe: t parts of this
package northwest of the Osilinka River. The s contain :hin
lenses of grey to cream chert, “ine to mediur -grainad gab-
bro and serpentinite. Mafic tuffs are associatt d with basal:
in the lowest fault slice.

Fine to very coarsely crystallir e gabbra is a: sociated witt.
serpentinite northwest and southeast of the Csilinka River.
It may be mylenitized and contain a strong fat ric paralle] to
the unit boundaries. Amphibolite and foliatzd basalt are
associated with gabbro and szmpentinitz sot theast of the
Osilinka River.

QUESNEL TERRANE

TAKLA GROUP (LATE TRIASSIC TO KARLY
JURASSIC)

The Takla Group occupies the western ha f of the rrap
area and is well exposed along the mounta ns exiending
from Cat Mountain to Matetlo Creek. It is bc unded on the
west by the Hogem intrusive conplex and to the east bv a
series of northwest-trending strike-slip fault; and relcted
graben structures. The Takla exposure is rela ively narrow
in the southern part of the map area and then widens to the
northwest as the Hogem intrusive contact :wings to the
west. Roots (1954) noted that thz eastem bas - of the Tukla
Group is marked by a conglomerate unit 30 nr etres thick. It
has been mapped in several localities and, 1rom this anc
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descriptions by Roots, it is probably a younger conglomer-
ate sequence belonging to either the Uslika Formation or the
Sustut Group and has been preserved in one of the many
grabens in the area.

Two units are recognized within the Takla Group; augite-
phyric volcanics and tuffaceous sediments of the Plughat
Mountain Formation and marocn to green-grey basalts and
related volcaniclastic rocks of an unnamed unit which may
be equivalent to the Early Jurassic Chuchi Lake Formation
of Nelson ez al. (1992, this volume). The Plughat Mountain
Formation (Ferrt and Melville, in preparation) is the name
applied to the thick pile of Takla Group basalts exposed
below Plughat Mountain, east of Manson Creek. These
rocks lie above Middle to Upper Triassic slates and argillites
of the Slate Creek Formation (Ferri and Melville, ibid.).
Units recognized within the Takla Group are very similar to
those described by Nelson er al. (1991, 1992, this volume)
who have carried out detailed mapping immediately to the
south in the Chuchi Lake area.

PLUGHAT MOUNTAIN FORMATION
[LATE TRIASSIC, NORIAN(1)]

The Plughat Mountain Formation forms the western two-
thirds of the Takla Group exposure. It occupies a south to
southwest-dipping panel of rocks which is in fault contact
with the Early Jurassic maroon volcanics to the east. Two
subdivisions of the formation can be made; an easterly, and
in part, lower sequence of predominantly tuffs, wuffaceous
sediments with lesser agglomerate, argillite, siltstone and
carbonate (Unit 1) and a western, and in part, upper
sequence of augite and plagioclase-phyric massive to
agglomeratic* basalts (Unit 2). Unit | is equivalent to Unit
2 of Ferri and Melville (1989} and the Inzana Lake Forma-
tion of Nelson et al. (1991, 1992, this volume). Unit 2 is
equivalent to Units 3 and 4 of Ferri and Melville (1988) and
the Witch Lake Formation of Nelson ef al. (1991, 1992, this
volume).

We believe that Units 1 and 2 of the Takla Group are time
equivalent; Unit 1 represents a distal, volcaniclastic and
epiclastic facies derived from a volcanic centre to the west
which is represented by Unit 2. In such a setting, facies
changes can be abrupt and, in some places, one facies may
lie stratigraphically over the other. In the northwestern part
of the map area, coarse volcaniclastic rocks of Unit 2
overlie wiffs of Unit 1, whereas in the south these two units
interfinger in a manner similar to that seen in the Ger-
mansen Landing area by Ferri and Melville (1989). The
epiclastic sequence of Unit 1 is locally interrupted by small
intrusive bodies and related volcanics as seen south of
Tenakihi Creek.

Diagnostic fossils have not been collected from the
Plughat Mountain Formation in the map area. Rocks of
similar lithology have been dated to the southwest and are
Late Triassic (middie Norian; K, Bellefontaine, personal
communication, 1991).

Unit 2 is characterized by grey to greenish grey augite
and augite-plagioclase-phyric agglomerates and coarse
lapilli tuffs with lesser massive flows, tuffs and tuffaceous

sediments. It is well developed in the northern part of the
map area whereas in the southeast only thin remnants of it
are found near the contact of the Hogem intrusive complex.
Agglomerates and flows are massive on outcrop scale and
bedding or flow tops are seen only rarely. Clasts in the
agglomerates are mostly porphyritic basalt with rare
monzonite. Occasionally basalt clasts show a wide variation
in the percentage and size of phenocrysts, indicating that
numerous volcanic horizons were sampled prior to their
deposition. Augite phenocrysts, up to 1 centimetre in diame-
ter, constitute from 10 to 40 per cent of the rock. Plagioclase
phenocrysts up to (.5 centimetre in length are subordinate to
augite and range from to 5 to 20 per cent. Both large clasts
and flows may be amygdaloidal with infills of chlorite,
calcite and prehnite(?). Grey-green, massive to poorly bed-
ded crystal tuffs are subordinate to the agglomerates. Grey
to greemsh, moderately to thickly bedded tuffaceous silt-
stones and grey and dark grey argillites are a minor constitu-
ent of this facies.

Unit 1 consists of grey to greenish tuffs, tuffaceous silt-
stones and argillites, lesser lapilli tuffs and agglomerates,
argillite and argillaceous limestone. The finer clastic units
appear reworked. The tuffs are moderately to massively
bedded, fine to coarse grained and composed of crystal
(augite and plagioclase) and lithic fragments. They com-
monly contain lapilli fragments of predominantly augite-
plagioclase-phyric basalts with lesser argillite, limesione
and tuff. These tuffs are interlayered with grey to dark grey,
thinly to thickly bedded tuffaceous siltstones which contain
sections of dark grey argillite. Occasional beds of dark grey
argillaceous limestone, 10 to 50 centimetres thick, occur

Figurc 1-11-4. Diagramatic representation of strike-slip
graben systems. (a) Plan view showing how motion is trans-
ferred between en echelon strike-slip faults along a grahen
system (negative flower structure). Movement on the
bounding blocks of the main fault zone, in conjunction with
the bend in the fault system, causes the blocks 1o drop
within the transfer zone. Note that if motion were reversed
on the faults. the grabens would be horsts (positive flower
structure). (h) Cross-sectional view showing how the faults
merge at depth.

* Agglomerate is used here solely as a descriptive term for primary volcaniciastic units with clasts greater than 64 mm and has no genetic implications.
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within the more argillaceous sequences. Coarse lapilli tuffs
and agglomerates of Unit 2, tens of metres thick, are inter-
fingered with the finer grained clastics,

A small monzonite body and related subvolcanic rocks
are found within this facies south of the big bend in
Tenakihi Creek. An intrusive breccia is associated with this
bady and the coarse lapilli wifs and agglomerates contain
abundant intrusive clasts very similar in appearance to the
intrusion. This monzonite may be related o a small volcanic
centre within Unit (.

MAROON YOLCANICS (LOWER JURASSIC)

A series of maroon to dark grey volcanics outcrops in the
eastern part of the Takla Group and appears to lie strat-
igraphically below tuffs of the Plughat Mountain Forma-
tion. These are quite distinct from lithologies of the Plughat
Mountain Formation and Roots (1954) recovered Early
Jurassic ammonites, making them younger. This implies
that these volcanics have been structurally emplaced. They
are bounded on both sides, and are cut by, a series of steep,
northwest-trending {faults with possible strike-slip motion.
These faults are associated with negative flower structures
(or grabens, see Structure section, Figure 1-11-4; Woodcock
and Fischer, 1986). It is believed that these younger vol-
canics have been preserved within one of these structures.

The age and composition of the volcanics is very similar
to rocks of the Early Jurassic Chuchi Lake Formation which
lies above rocks of the Witch Lake Formation in the Chuchi
Lake area (Nelson ¢ al., 1992, this volume).

Grey-brown und marocon magnetic basalts outcrop along
the Tutizika River and continue southwards to Tenakihi
Creek and southeastwards to Thane Creek. These basalts are
aphanitic or plagicclase and pyroxene phyric. They are
commonly massive, amygdaloidal (with infills of calcite
and chlorite) and may contain flow-top breccia. Typically
plagioclase is the dominant phenocryst and constitutes up to
20 per cent of the rock.

The basalts are associated with dark grey to greenish
polymictic agglomerates and tuffs which are exposed along
a ridge south of the big bend in Vega Creek and continue
south of Thane Creek. In the Vega Creck area the clasts are
composed of augite-plagioclase-phyric, plagioclase-phyric
and augite-phyric basalts, and syenite and monzonite which
appear very similar to Hogem intrusive complex lithologies.
The clasts are sornewhat rounded and reworked. Roots
(1954) described large feldspar porphyry clasts up to
60 cenlimetres in diameter in the vicinity of the Vega
showing. Augite-plagioclase-olivine(?) and/or horblende-
phyric basalt flows and agglomerates are common south of
Thane Creek.

YOUNGER ROCKS (OVERLAP ASSEMBLAGES?)

USLIKA FORMATION (EARLY JURASSIC? TO EARLY
TERTIARY)

Massive to thickly bedded, well-indurated, coarse pebble
to boulder conglomerate and minor sandstone crop out
along the ridges of Conglomerate Mountain. It is green to
grey-green with rounded to well-rounded clasts up to
40 centimetres in diameter. Clasts are composed of granitic
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material (primarily monzonite, syenite(”) anc gabbro) with
white 1o grey guartzite, grey 1o slack chert, volcanic mete-
rial {(green, aphanitic basalt, auzite-plagiocls se porphyries
and tuff) and lesser argillite and rare schistose -ock. Massive
sandstone layers range in thickness frory 10 entimetres to
over 2 metres. Rare cross-beddir g indicutes a northwest 2rly
flow. The northern and southarm marging of this unit are
sheared, suggesting that it may be a failt sli-er.

The age of the conglomerate is difficult to deduce a« no
macroscopic fossils have beer round. Roots (1954) corre-
lated chert-pebble conglomerats, sandstone. argillite and
coal in the Vega Creek vatley with the Usli :a Formation.
Fossils in the valley indicate an Early Cretac 20us (Aptian)
age (Roots, ibid.). Sediments on the narthwe st side of the
Osilinka River do not resemble rocks of the 1)slika Forra-
tion and may not be correlatablz. Eisbucher (1974} ccrre-
lated Late Cretaceous to Early Tertiary rocks of the Sustut
Group within the map area (scuth of Thant Creek) with
rocks of the Uslika Formation, bat we see littl : resemnbli nce
and feel this correlation is invalid.

The age of the Uslika Formarion can be i1 ferred from a
study of the clast composition. All clasts are ¢ cally derived,
with quartzite from the Atan Croup, cnert {-om the Mina
Creek Group, syenite and monzconite clasts frc m the Hozem
intrusive complex and volcanic ¢lasts frem the Taklu Group,
The youngest rocks in this suite are the grar itics from the
Hogem intrusive complex and the Takla volce nics. Thus the
conglomerate can be no older than Early Jurassic, based on
the youngest ages of the Takla Group and 1I-Ar ages for
monizonite and granodiorite reaorted by Gumnett (1378).
Younger granitic phases (Late Cretaceous) a2 not present.
Uplift and erosion of the Atan dquartzite 1o he west may
have occurred as early as lare Early Turas:ic (Ferri and
Melville, in preparation).

Roots (1954) describes mincr occurrence s of schisuse
and gneissic clasts. Localty, melamorphic co Mling ages are
as old as Middle Jurassic w:th a predomit ance of late
Cretaceous to Early Tertiary agz< within the metamorphic
complexes (Ferri and Melville, in preparation). All that can
be confidently stated about the age of this anit is thal it
ranges from Early Jurassic to Early Tertiary.

SUSTUT GROLP
(LATE CRETACEOUS TO EARLY TERTIAKY)

Sandstone. conglomerate and siltstone assigned to the
Sustut Group outcrop within fault-bounded : reas on either
side of the Osilinka River valley. west of Zonglomerate
Mountain, The finer grained rocks are grey-g een to brown
or red-brown. thin to thickly badded amd very friable, They
commonly confain abundant couly lens2s an | plant foisils
dated as Late Cretaceous and Early Teriiary Roots, 1954).
Pebble conglomerate layers | to 2 metres thick and ¢om-
posed of chert, quartzite, grey and marcon : rgillite, g-2y-
green basalt and tff, vein quartz and sctist clasts are
associated with these lithologie: .

The two bodies of Sustut Group rocks ar: bounde: by
northwest-trending strike-stip vaults and it is uggested that
these rocks are preserved within a negative fl wer structure
(see Structure section). Sustul ~ocks west o the Qsil nka
River are strongly fractured a1 1heir contact with intensely
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fractured rocks of the Lay Range assemblage. They are also
in contact with fractured rocks of the Uslika Formation
south of Conglomerate Mountain. The northern contact of
the body south of Thane Creek may rest unconformably on
the Early Jurassic volcanics but such a contact was not
observed.

CONGLOMERATE AND SANDSTONE ALONG VEGA
CREEK (EARLY CRETACEOUS)

Grey-brown and maroon pebbly conglomerate, sandstone
and argillite are exposed along Vega Creek and as a large
body at its confluence with the Osilinka River. The con-
glomerate is composed of granite, basalt, tuff, quartzite,
chert and argillite clasts. Fine to coarse-grained sandstone
and siltstone layers up to 1 metre thick are found within the
conglomerate and contain plant remains and very thin lenses
of black coal.

Strongly sheared, black to dark grey argillite and siltstone
outcrop at several localities along the lower reaches of Vega
Creek. These argillites contain lenses of coal up to several
centimetres thick and nodules of sandstone with abundant
plant fossils. Roots (1954) collected Lower Cretaceous fos-
sils from one such locality. Fossil collections made during
this study are inconclusive and suggest an age from Late
Jurassic to Late Cretaceous (E. Mclver, personal communi-
cation, 1991).

These sediments do not resemble rocks of the Uslika
Formation and though they look similar to those of the
Sustut Group, their older age precludes this. Roots (1954)
equates the conglomerate along Vega Creek with that of the
Uslika Formation. If this correlation is correct these con-
glomerates and sandstones must represent a different facies
of the Uslika Formation.

INTRUSIVE ROCKS

Intrusive rocks in the map area are subdivided into four
groups: the Hogem intrusive complex; the Tenakihi body:
monzonite to syenite porphyry stocks, dikes and sills within
the Takla Group; and subvolcanic quartz and/or feldspar
porphyry to felsite dikes and sills. All are part of the
Omineca intrusive suite as defined by Roots {1954). Many
of the intrusions mapped by Roots (ibid.) within the Lay
Range assemblage are actually gabbroic bodies of probable
upper mantle derivation {i.e. ophiolite).

HoGEM INTRUSIVE COMPLEX
(LATE TRIASSIC TO CRETACEOUS)

The Hogem igneous suite consists of numerous intrusive
bodies of distinct ages (Garnett, 1978). It has been sug-
gested that the name Hogem batholith be replaced by the
term Hogem intrusive complex (Nelson es af., 1992, this
volume). Several rock types outcrop at the edge of the
complex. Field observations indicate a predominantly
quartz-poor, alkali-rich suite. Rocks vary in composition
between gabbro, diorite, monzonite, syenite and alkali-
feldspar syenite. Gabbro and monzonite appear to be the
oldest intrusive phases and are cut by stocks and dikes of
syenite or alkali-feldspar syenite. Typically, an intrusive
breccia is present at the contact with the Takla Group.
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Strong hornfelsing and granitization of the Takla Group
extends several hundred metres to over a kilometre away
from the contact with the intrusive rocks. The hornfelsing is
accompanied by moderate to intense flattening or mylonitiz-
ation of the Takla rocks indicating that ductile flow was
occurring at the contact in response to emplacement of the
batholith. The hornfelsing is also important economically in
that it is almost always associated with copper-gold miner-
alization (see section on Mineralization). Both the monzoni-
tic and syenitic phases of the Hogem intrusive complex
carry copper mineralization, although it is more prevalent in
the syenite end members.

The age of the Hogem rocks is not precisely known in the
map area. It is post-Late Triassic based on its crosscutting
relationships with the Takla Group. Potassium-argon dating
by Garnett {1978) south of the Omineca River suggests
an Early to Middle Jurassic age for the syenitic phases.
Monzonite is related to early mafic phases of the complex
and has been dated Late Triassic to Early Jurassic (Garnett,
ibid ). Younger granitic phases are Early Cretaceous (Gar-
nett, ihid.).

MONZONITE

Tan. brown and pinkish megacrystic monzodiorite,
monzonite and quartz monzonite is the most abundant phase
in the Hogem intrusive complex. Pinkish feldspar mega-
crysts up to 2 centimetres long constitute up to 30 per cent
of the rock. Accessory minerals are hornblende, biotite and
magnetite.

SYENITE

Pink to tan, very fine to coarse-grained syentte and quartz
syenite form dikes and small stocks in the monzonite and
the Takla volcanics. They are usually magnetic and contain
homblende as an accessory mineral. Syenite grades into the
alkali-feldspar syenite described below. Pegmatitic phases

of this lithology were observed at the contact with the Takla
volcanics.

ALKALI-FELDSPAR SYENITE

Pink, fine to medium-grained alkali-feldspar syenite and
alkali-feldspar quartz syenite also intrude the monzonite
suite described above. These rocks contain magnetite and
homblende as accessory minerals.

MONZONITE AND SYENITE IN THE TAKLA
GROUP (LATE TRIASSIC TO MIDDLE JURASSIC)

Small stocks and dikes of porphyritic monzodiorite,
monzonite and syenite intrude the tuffs and agglomerates of
the Takla Group close to the Hogem mtrusive complex.
These bodies are barely discernable a1 a scale of 1:50 000,
but their association with copper-gold mineralization war-
rants their mention.

Porphyritic to crowded porphyritic syenite to monzonite
outcrop at the top of Cat Mountain. These intrusions are tan
to beige, with phenocrysts of plagioclase set in a very fine
grained matrix of potassic feldspar and hornblende. The
phenocrysts may constitute over 30 per cent of the rock.
These bodies are sometimes strongly altered to chlorite,
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epidote and potassium feldspar in association with copper
and gold mineralization. Another lenticular body of similar
rocks (although lacking the alteration), up to 1 kilometre in
length, was mapped southeast of Matetlo Creek. It has
hornfelsed the Takia Group agglomerates around it.

Numerous dikes and small stocks of megacrystic
monzonite or syenite intrude the Takla rocks throughout the
area. They are grey 1o greenish in colour with 5 to 20 per
cent plagioclase phenocrysts set in a finely crystalline
groundmass of potassium(?) feldspar and hornblende. These
bodies may also exhibit a crowded porphyry texture.

These rocks are assumed to be Late Triassic to Early
Jurassic in age as they appear to be concentrated ncar the
margin of the Hogem intrusive complex and are similar in
composition to Hogem phases of this age.

TENAKIHI INTRUSIVE COMPLEX
{LATE TRIASSIC TO EARLY JURASSIC)

A sill-like body up to | kilometre in thickness and trace-
able for over 10 kilometres is exposed at the headwaters of
Tenakihi Creek. It may continue to the northwest beyond
the present limit of mapping. It is composed of fine 10
coarse-grained diorite and monzodiorite, commonly with
layered, cumulate textures. Layering is roughly parallel to
bedding in the surrounding tuffs. The rocks are typically
massive, and predominantly coarse grained with 30 to
70 per cent pyroxene and hornblende. Cumulate layers can
be as thin as 10 centimetres or up to several metres thick.
These cumulate textures were scen sporadically along the
length ot the body.

This body may be related to the Hogem intrusive com-
plex and may be Early Jurassic in age. Another possibility is
that the Tenakihi intrusive complex is related to the
Alaskan-type ultramafic intrusions in the area, the most
prominent of whick is the Polaris Complex in the Lay
Range. Recent geochronometry on these Alaskan-type
intrusions has yielded Middle Triassic 1o Early Jurassic ages
(G.T. Nixon, personil communication, 1991).

Wast ULTrRaMaric COMPLEX
{EARLY JURASSI{® OR OLDER}

A lenticular ultramafic body some 4 kilometres long and
1 kilometre wide at its centre, is exposed within Nina Creek
Group rocks along @ ridge south of Wasi Lake. It is com-
posed predominantly of dark green serpentinite and medium
to coarse-grained gabbro. The serpentinite is commonly
quite massive and may contain large crystals of pyroxene,
The gabbro contain: between 30 and 50 per cent green
pyroxene. It is commonly massive and may exhibit a weak
foliation and listwanite alteration. A smatl tun-coloured
aplite dike cuts this body along the ridge crest.

Examination of the northeast contact of the ultramafite
indicates that it is intrusive. Ultramatic and gabbroic bodies
of Alaskan affinities intrude the time-equivalent Lay Range
assemblage north of the map area and recent geochronome-
try suggests a Middle Triassic to Early Jurassic age (G.T.
Nixon, personal communtcation, 1991).
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TERTIARY(?) INTRUSIONS

Tan, beige, pink or white hypabyssal quartz feldszar
porphyry (dacite} sills intrude schists of the £ wannell For-
mation near Beveley Mountain and rarely rock ; of the Takla
Group. Numerous bodies in the Beveley Moun ain area vary
from a few centimetres to over 100 matres in thickness,
Quartz and feldspar phenocrysts constitute up to 5 per cznt
of the rock. Biotite or hornblende are accessor - minerals. A
single occurrence of these felsitzs was seen wi hin the Takla
Group in the northwest comer of the map zrea. A small
dacitic stock is described by Rocts (1954) witiin Swanell
schists southwest of Beveley Mountain.

These rocks appear quite frach and are assumed to be
younger than other lithologies in the area. Taey are very
similar to hypabyssal intrusions described " Ferri and
Melville (1988) in the Manson Creek area whi:h have bezn
dated as Early Tertiary (Ferri ancl Melville, in preparatic n),

STRUCTURE

The character of deformation v-ithin the maj area is qtite
diverse and attests to the disparale tectonic hiitories of the
different terranes. Deformation is strongest, ar d most com-
plex, within the Cassiar Terranz and least leveloped in
rocks of the Quesnel Terrane. Some elemants ¢ f folding :nd
faulting are common to more than one terr: ne and must
reflect deformation during and after accretion

The most prominent structural features airz northwest-
trending faults. They are well developed in ar d around the
Vega Creek valley and separate or cut rocks of the Takla
Group and Lay Range assemblage. Larse ar:as of bristly
deformed and altered rock are also seen along Thane Crezk
and the gorge at the big bend in Tenakiki Cre :k. Evidence
from several localities indicates strike-slip and dip-+lip
movement. Furthermore, rocks between the fe ult zones are
younger than the surrounding racks, suzgest ng preserva-
tion within graben-like structures. These fault: are believed
to be part of a negative flower structure and prc duced by e
northward translation on the Manson fau't zon : (Woodcock
and Fischer, 1986; Figure 1-11-4. This northv ard shift :nd
concurrent splaying in the faul: zone allow; the blocks
within the splayed zone to drop as the strata on zither sick of
the main fault move past each other. This mect anism recon-
ciles strike-slip and dip-slip motion within a single struc-
tural system. The southem extent of these faults coincides
with the extrapolated northwestzrn extension o *the Manton
fault zone and related faults along the Dis¢overy Cres
valley. The number and spacing of the “aults decrease: to
the northwest, reflecting their rore northwe stward triad
and loss of the dip-slip component.

The Uslika Formation is bounded by 1wo cf these faults
and the position of these younger rocks again: t older rocks
of the Lay Range suggests dip-slip movemet. They dip
steeply towards each other and contain bot: britile ¢nd
ductile deformational features. The nortt. bow ding faul. is
well exposed and is expressed by a zone of def rmed Uslixa
and Lay Range lithologies several metres th ck. Slick:n-
sides on this fault zone show botk subhorizont: 1 and moder-
ately south to southwest-plunging orientztions wh .ch
together indicate left-lateral motion for the str ke-slip com-
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ponent. This is in complete discord with strike-slip motion
on the Manson fault zone, and other major fault zones in the
region. which is right-lateral (Ferri and Melville, in prepara-
tion; Gabrielse, 1985). Alternatively, if strike-slip motion is
right-lateral along this fault zone, the southwest-plunging
stickensides suggest up-dip movement. Most of the motion
on the bounding faults of the Uslika Formation must be
down-dip as they place vounger against older rocks. Any
up-dip motion may be quite late and minor in magnitude.

The age of these structures is difficult to deduce. Rocks
of the Uslika Formation, Sustut Group and conglomerates
along Vega Creek are found within some of the graben
structures. There is no evidence for syntectonic deposition
of any of these clastic sequences. If there was syntectonic
deposition, then fault movement has occurred from Early
Jurassic to Early Tertiary time. Alternatively, if the clastic
sequences are only preserved within younger graben struc-
tures, then movement is only as old as the youngest clastic
package, which in this case would be Early Tertiary (Sustut
Group). Evidence elsewhere in the northern Canadian Cor-
dillera suggests regional strike-slip motion in Cretaceous
and Early Tertiary time (Gabrielse, 1985).

Several other prominent faults transect the map area. A
major northwest-trending southwest-side-down normal fault
(Camp fauit) drops Early Paleozoic carbonate stratigraphy
against higher grade metamorphic rocks of the Swannell
Formation in the Beveley Mountain area. It may continue
down the Tenakihi Creek valley, separating Lay Range from
Swannell rocks. Several other parallel structures cut Nina
Creek and Lower Paleozoic stratigraphy in the Wasi Creek
area.

The Uslika Lake and Wasi Lake valleys form prominent
lineaments and suggest the presence of northeast-trending
normal(?} faults with only minor displacement. These faults
die out away from the strike-slip fault structures, suggesting
a genetic link.

Cryptic and visible thrust faults cut rocks of the Nina
Creek Group. Northeast-verging thrust faults are seen
southeast of Wasi Lake where sediments of the Mount
Howell Formation are placed on top of volcanics of the
Pillow Ridge Formation. The Nina Creek Group sits struc-
turally above rocks of the Cassiar Terrane, carried on a
cryptic, northeast-verging, layer-parallel thrust fault (Ferri
and Melviile. in preparation). This thrust separates rocks of
the Slide Mountain Terrane from those of the Cassiar Ter-
rane in the map area. A similar thrust separates the two
formations of the Nina Creek Group (Ferri and Melville,
thid.).

The structurally and stratigraphically lower parts of the
Casstar Terrane are polydeformed and affected by a pro-
grade metamorphic event which reaches upper greenschist
grade in the map area. At least three phases of deformation
affect the metamaorphosed rocks. An early synmetamorphic
folding event (D,) produced isoclinal folds with bedding
transposed parallel to foliation. A second period of folding
(D,) also produced isoclinal folds with crenulated §,
schistosity in their hinges. This folding was rarely seen and
may in fact be related to D, deformation and produced by
local instabilities in the flow regime during Db, deformation,
leading to the refolding of S, schistosity. An upright series
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of open folds and associated short-wavelength crenulations
is locally produced by the third phase of deformation (D).
These may be related to the large northwest-trending anti-
form in the Swannell Formation north of Beveley Mountain,
The vergence of these structures is not known. Bedding and
S, schistosity are overturned to the southwest on the north
side of the Tutizika River and north of Jim May Creek,
suggesting southwest-verging D, or D, structures. This is
only seen locally and typically structures verge to the north-
east as seen in the Germansen Landing and Manson Creek
areas (Ferri and Melville, 1988, 1989, 1990a). South-
westerly directed structures are consistent with similarly
oriented structures mapped by Bellefontaine (1990) in the
Ingenika Range north of the study area.

The relationship of these structures to higher structures
within the Cassiar and other terranes is not known. Large-
scale northeast-verging thrust faults in the Nina Creek
Group and other packages may be related to D, and D,
deformation as suggested by Ferri and Melville (in
preparation),

The Slide Mountain Terrane is characterized by
kilometre-scale open folds that affect the entire package.
Macroscopic, open to tight chevron folds can be seen within
the lower argillites of this package and are associated with
an axial planar. penetrative cleavage.

Rocks of the Lay Range assemblage are steeply dipping
and, based on top reversals, tightly folded and generaily
overturned to the southwest. The monotonous nature of this
sequence does not allow the delineation of any large-scale
structures and only rarely were outcrop-size folds observed.
A penetrative cleavage is present in the more argillaceous
members but only rarely developed in the twifs. Commonly,
large clasts within the tuffs are flattened parallel to the
steeply dipping bedding, suggesting tight to isoclinal fold-
ing. Faults of unknown origin appear to separate the various
main lithologies of the Lay Range. Those that separate the
mafic and ultramafic rocks north of Vega Creek may be part
of the strike-slip fault system, although this is not certain on
the basis of currently availabie data,

Rocks of the Quesnel Terrane (Takla Group) west of the
graben structure, form a moderately southwest-dipping
homoclinal succession interrupted by local upright folds.

METAMORPHISM

Metamorphism is most intense in Cassiar rocks where
gamet-grade assemblages are found within the Swannell
Formation. The grade drops off to lower greenschist within
younger stratigraphy where biotite and chlorite isograds can
be discered locally. Textural relationships between large
porphyroblasts and the other fabric elements indicate that
their formation coincided roughly with D, deformation.
These relationships are similar to those described by Ferri
and Melville ¢1990a) and by Parrish (1976) and Bellefon-
taine (1990) to the north. Garnets and biotite porphyroblasts
are retrogressed to chlorite, muscovite and quartz in various
localities, suggesting a late retrogression event of uneven
distribution.

This prograde metamorphic event has been dated as Mid-
dle Jurassic by Ferri and Melville (in preparation) with the
fater retrogression possibly related to Tertiary uplift, as
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suggested by the prevalence of Early Tertiary ages in these
rocks to the south (Gabrielse, 1975; Ferri and Melville,
ibid.).

Metamorphic grade of rocks of the Slide Mountain and
Lay Range terranes is lower to subgreenschist and the Takla
Group has been metamorphosed to prehnite-pumpellyite
grade.

ECONOMIC GEOLOGY

Mineral prospects are numerous and of various types
within the map area, including porphyry copper-gold and
carbonate-hosted lead-zinc showings, shear-controlled vein-
ing. placer deposits and minor coal occurrences. The fol-
lowing discussion describes the characteristics of each type
of occurrence. For a brief description of individual pros-
pects refer to Table 1-11-1; the locations of the showings are
plotted on Figure 1-11-3.

The Takla Group hosts the majority of the known mineral
occurrences; abundant small copper showings are found
along the length of the Hogem-Taklua contact. Mineraliza-
tion in the Takla Group is related to syenite and monzonite
intrusions, probably related to the Hogem intrusive com-
plex, and shear zones, possibly related to the Manson fault
zone mapped south of this area (Ferri and Melville, 1989).

The Upper Proterozoic and Lower to Middle Paleozoic
carbonates in the northwest part of the map area also host
numerous base and precious metal prospects.

Lay Range volcanics and sediments host two newly dis-
covered shear-relat:d copper-gold showings and maroon
basalt flows of the Takla Group (Chuchi Lake Formation?)
host copper minerabzation in the northwest part of the map
area.

Thin coal seams are present in the Upper Cretaceous
Sustut Group. Placer gold is known on Jim May and Vega
Creeks (Roots, 1954).

PorPHYRY COFPER-GOLD PROSPECTS

Porphyry copper-gold prospects are exemplified by the
Cat Mountain and Vega showings. Disseminated and
fracture-filling chalcopyrite with secondary malachite,
azurite and chalcocite occur within the mtrusive rocks and
the coarse-fragmental basaltic augite porphyry flows, finer
pyroclastics and volcanic sediments of the Takia Group.
Propylitic and potassic alteration characterize mineralized
zones.

Syenomonzonite porphyry and hornblende diorite bodies
on the Cat property are believed to be satellites of the
Hogem intrusive complex. The porphyries are cut by
numerous faults. Some of these faults uppear to postdate
alteration and mineralization (Anomaly fault) while others
are mineralized. This suggests a complex structural history
which may involve reactivation of early, and possibly, syn-
intrusive structures.

Massive, gossancus magnetite-quartz veins and boxwork
host copper and coarse visible gold mineralization at the
summit of Cat Mountain (BET claims). Magnetite-rich
zones, like the MBX zone at Mount Milligan, often occur in
alkaline porphyry systems. Similar magnetite-quartz veins
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were found in other locations close to the Takla-Hozera
contact north of Cat Mountain.

MINERALIZATION RELATED TO THE HOGEM
ConrtacT

Copper mineralization {(chalcopyrite, mal: chite, azurite,
bornite, chalcocite) occurs along the Hogem- Takla con-act,
Copper 1s associated with anker te veining, a disseminated
blebs of chalcopyrite along fraciure surfaces disseminited
throughout the host and in magnetite £spc cularite veins
containing massive to disseminated chalcop /rite=barnite.
Mineralization occurs in zones from a few entimetres to
several metres wide cutting augile porphyry I ows and t1ffs,
the Hogem monzonites and o her peripherat phases ot thz
intrusive complex. Prospects around the {ringes of thz
Hogem intrusive complex are associatzd w th swarms of
syenitic dikes, potassium feldspar alteration 3 1d metasoma-
tization of the Takla Group and the intrusive compiex :ug-
gesting the roots of a porphyry system (Gan ett, 1978).

CARBONATE-HOSTED MINERALIZAT ON

Two types of carbonate-hostzd mineraliz: tion occur in
the map area; disseminated and replacement ead-zinc snin-
eralization of possible Mississipai Vallev type and lead- zinc
veins.

Mineralization in the Otter _akes limestmne occurs as
replacement of dolomite or as open-space fill ngs. Mincral-
ization appears stratabound ard is found in »ods or bizbs.
The mineralogy consists of fine-zrained galer a (which mav
be argentiferous), sphalerite (yellow-brown o red-brown)
and pyrite. Similar mineralizarion is found a ong this L:ori-
zon southeast of the map area (Ferri and Me ville, 1990a).

The Beveley prospect, on the soutt slope of Bev:ley
Mountain, is a series of occurrences of dis: eminated and
massive galena, sphalerite, acan: hite, tetrahec +ite and burite
which appear to have been emlaced in veiis cutling the
carbonates of the Middle Ordovician to Eirly Devonian
Echo Lake Group. Mineral inventory calcul: tions indicate
approximately 100 000 tonnes grading 36.13 grams per
tonne silver, 1.42 per cent lead and 2.24 ser cent inc
(Coveney, 1981).

Southeast of the Beveley prospect, acros: the Osilinka
River, lead-zinc-silver-barite veins carbonate rocks at the
Carie showing. This occurrence was not - isited, it it
appears similar to the Beveley (Fahri, 1979 .

The Quarry showing (No.10), a4 new miieral prospect
found in a limestone quarry at the base of B :veley Moun-
tain, consists of several mineralized quartz vzins cutting a
dolomitized section of the Espee Formation, Quanz v:ins
up to 20 centimetres wide appear to occur i1 a conjugate
system with mineralization prese nt throughou the veins but
strongest at vein intersections, Coarsely cryst: lline minerals
include galena, sphalerite. cerussite, chalcopyrite,
boulangerite, stibnite and tetrahedrite. Two grab samales
returned analyses of 890 ppb and 385 ppb gdld.

SHEAR-CONTROLLED VEIVING

Grits, impure quartzites and quartz-fe dspar-gamet
schists of the Ingenika Group at the top of B :veley Mcun-
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tain host the Gael showing, a shear-controlled gold-silver-
copper vein. The mineralized zone is clearly visible due to
the yellow scorodite staining on the rocks. The hostrocks
are strongly brecciated and silicified within the mineralized
zone.

The Mississippian to Permian Lay Range assemblage is
host to two copper-gold occurrences. Malachite staining on
fracture surfaces was found in sheared, epidote-altered
basalt ftows on a ridge-top west of the mouth of Tenakihi
Creek. A gold analysis of 1300 ppb was obtained from a
grab sample. Fine-grained sediments northeast of Vega
Creek are cut by quartz-ankerite veins carrying malachite.

Mercury mineralization (cinnabar) is reported at several
locations within the Takla Group (Roots, 1954). always in
sheared zones associated with ankerite veining and altera-
tion. These strike-slip shear zones are most likely a northern
extension of the Manson fault zone mapped to the southeast
(Ferri and Melville, 1989).

The HaHa Creek showing consists of free gold in small
quartz veins and copper mineralization in shears within the
Hogem intrusives (Roots. 1954).

The Pluto showing consists of massive arsenopyrite and
pyrite within strongly sheared Takla Group rocks along a
tributary of Thane Creek. This occurrence has been known
since the 1940s (Roots, 1954) and contains significant
amounts of gold.

Minvor Coal OCCURRENCES

Late Cretaceous Sustut Group sandstones and conglome-
rates host discontinuous, low-grade coal seams up (o
45 centimetres thick (Roots, 1954). Early Cretaceous sand-
stones, siltstones and argillites exposed along Vega Creek
contain coaly lenses 5 to 10 centimetres thick.

CONCLUSIONS

® The map area covers parts of the Cassiar, Slide Moun-
tain, Harper Ranch and Quesnel terranes.

® The Lay Range assemblage has characteristics which
are consistent with an arc or back-arc setting and has
similarities with the Nina Creek Group.

® The Takla Group comprises both Upper Triassic and
Lower Jurassic units which are equivalent to recog-
nized units farther south.

® The area is transected by a major northwest-trending
system of strike-slip faults and associated graben
structures.

® Mineral occurrences are diverse and abundant within
the map area. Most are porphyry copper-gold pros-
pects within the Takla Group and at the Hogem-Takla
contact. Significant carbonate-hosted lead-zinc miner-
alization is found in Paleozoic rocks.
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