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Introduction

The Interior Plateau region of British Columbia is con-

sidered to have high exploration potential as it hosts a

variety of deposit types including Late Cretaceous and

Eocene epithermal Au and Ag deposits (e.g., Blackwa-

ter, Capoose and Wolf) and porphyry Cu and Mo depos-

its (e.g., Endako and Chu) ranging in age from Late Ju-

rassic to Eocene. Exploration activity has historically

been hindered by a limited understanding of the charac-

ter and distribution of prospective units owing to the

masking effects of overlying Eocene and Neogene ba-

salt flows and extensive glacial till cover. The Targeting

Resources through Exploration and Knowledge

(TREK) project is a Geoscience BC initiative to inte-

grate geophysical, geological and geochemical data in

order to improve our geological understanding and, ul-

timately, reduce the risk associated with exploration in

such a poorly understood region (Clifford and Hart,

2014).

As a component of the TREK project, a targeted re-

gional mapping program was undertaken to provide

new geological information to integrate with existing

geochemical and geophysical datasets. Interpretation of

available aeromagnetic and gravity data was utilized to

plan traverses and aid in delineating geological features

(Aeroquest Airborne Ltd., 2014; Buckingham, 2014).

This was particularly useful for redefining the bound-

aries of Eocene and Neogene basalts (Angen et al.,

2015b). During the regional mapping campaign (Fig-

ure 1), 87 samples were collected for geochemical as-

say. Some samples reflect new mineral occurrences and even new styles of mineralization within the region. A

discussion of selected samples provides value for

interested explorers.

Geological Setting

The TREK study area is underlain predominantly by the

Stikine island-arc terrane with minor exposure of oceanic
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Figure 1. Location of the Targeting Resources through Exploration and
Knowledge (TREK) study area in central BC. Outline of study area in
red. Faults are interpreted from aeromagnetic and gravity data
(Aeroquest Airborne Ltd., 2014; Buckingham, 2014). Tectonic domains
are modified after Massey et al. (2005). Abbreviations: CPC, Coast
Plutonic Complex; TLMC, Tatla Lake metamorphic complex; VMC,
Vanderhoof metamorphic complex; WMC, Wolverine metamorphic
complex.



Cache Creek terrane in the east (Figure 1). Both terranes are

extensively mantled by overlap assemblages. The south-

western part of the study area is underlain by intrusions and

associated metamorphic rocks of the Coast Plutonic Com-

plex. These three tectonic domains are separated by meta-

morphic complexes and major faults: the Tatla Lake meta-

morphic complex and Yalakom fault in the west, and the

Vanderhoof metamorphic complex and Bobtail shear zone

in the east. The TREK mapping project is focused on the

geology and mineralization of the Stikine terrane and over-

lap assemblages. The oldest Stikine terrane rocks belong to

the Paleozoic Stikine assemblage (Monger, 1977; Gunning

et al., 2006) or the Asitka Group (Lord, 1948). Unconform-

ably overlying the Asitka Group are the Upper Triassic ma-

rine sedimentary rocks of the Lewes River Group and sub-

marine volcanic rocks of the Stuhini Group (Souther,

1977). These are in turn unconformably overlain by the

predominantly subaerial volcanic and associated sedimen-

tary rocks of the Early to Middle Jurassic Hazelton Group

(Tipper and Richards, 1976; Marsden and Thorkelson,

1992; Gagnon et al., 2012). Middle Jurassic accretion is

documented by obduction of Cache Creek blueschist onto

Stikine terrane (Mihalynuk et al., 2004). Erosion of the up-

lifted Cache Creek terrane produced the chert-rich detritus

preserved in the Middle Jurassic to Early Cretaceous Bow-

ser Lake Group overlap assemblage (Evenchick and

Thorkelson, 2005). Continued erosion and unroofing pro-

duced the muscovite-rich metamorphic detritus preserved

along with continental-arc volcanic rocks in the Early to

mid-Cretaceous Skeena Group (Bassett, 1995). Subse-

quent continental-arc magmatism is recorded by the Late

Cretaceous Kasalka Group and associated Bulkley and

Blackwater plutonic suites and the Eocene Ootsa Lake and

Endako groups and associated Quanchus Plutonic Suite.

Flood basalts of the Miocene to Pleistocene Chilcotin

Group unconformably cover low-lying areas (Andrews and

Russell, 2008), while isolated shield volcanoes and cinder

cones of the Miocene to Pliocene Anahim Volcanics define

a northeast-trending hotspot track (Kuehn et al., 2015).

Stratigraphy

The eight volcanic and sedimentary sequences covered by

this study, from oldest to youngest, are: Early to Middle Ju-

rassic Hazelton Group; Middle to Late Jurassic Bowser

Lake Group; Early to Late Cretaceous Skeena Group; Late

Cretaceous Kasalka Group; Eocene Ootsa Lake Group;

Eocene Endako Group; Neogene Chilcotin Group; and

Neogene Anahim Volcanics.

Hazelton Group

The Early and Middle Jurassic Hazelton Group of Tipper

and Richards (1976) comprises three formations that from

oldest to youngest include: Telkwa, Nilkitkwa and

Smithers. Gagnon et al. (2012) subdivided the Hazelton

Group into a lower interval of dominantly arc-related vol-

canic rocks of Hettangian-Sinemurian age and an upper

interval of mainly clastic rocks of Pliensbachian to

Callovian age that are separated from the lower interval by

a regionally diachronous unconformity. In the Nechako

River area, the Hazelton Group consists of a marine se-

quence of rhyolite to basalt fragmental rocks intercalated

with sedimentary rocks that comprise the Middle Jurassic,

Bajocian Entiako and Naglico formations (Tipper, 1963;

Diakow et al., 1997).

Lower Hazelton Group

Telkwa Formation

The Lower Hazelton Group comprises volcanic rocks of

Hettangian-Sinemurian age (Tipper and Richards, 1976;

Gagnon et al., 2012) that are locally represented by the

Telkwa Formation. It is composed of maroon and green

andesitic lapilli tuff with abundant plagioclase (up to 40%)

±pyroxene±hornblende phenocrysts. Volcanic boulder

conglomerate with a red tuffaceous matrix and well-

rounded clasts occurs locally. Anderson et al. (1998) report

planar crossbeds, flame structures, and cut-and-fill struc-

tures in rich bedded tuffs north of Knewstubb Lake, indi-

cating shallow subaqueous deposition (Figure 2). One such

tuff yielded corresponding zircon and titanite ages of

195.2 ±1.1 Ma and 195.9 ±0.7 Ma, respectively (Struik et

al., 2007). Similar andesitic lapilli tuffs and reworked crys-

tal tuffs are observed south of the Nechako Reservoir and

northeast of the Capoose prospect (MINFILE 093F 040;

BC Geological Survey, 2015).

Upper Hazelton Group

The Upper Hazelton Group comprises sedimentary and

volcanic rocks of Pliensbachian through Callovian age

(Tipper and Richards, 1976; Gagnon et al., 2012). Locally,

thick sections of lava flows and volcaniclastic rocks are not

well age-constrained either by fossils or isotopic means.

Following Diakow et al. (1997), the Upper Hazelton Group

is subdivided into the Entiako and Naglico formations in

this region. Possible correlations are suggested.

Entiako Formation

The Entiako Formation consists of a lower marine

tuffaceous sedimentary unit of Toarcian to Bajocian(?) age

and an upper unit of intermediate to felsic volcanic and

epiclastic members (Diakow and Levson, 1997; Diakow et

al., 1997). Included with the undifferentiated Entiako For-

mation are thin-bedded variegated siltstone, fine lithic

sandstone and ash tuff that correlate with the Quock Forma-

tion (Thomson et al., 1986; Gagnon et al., 2012). These are

well exposed in a roadcut at the turnoff for the Blackwater

mine access road where it departs from the Kluskus-Ootsa

Forest Service road (Figure 2). Here, thinly bedded (0.25–

5.0 cm), grey, cream, black and pyritic cherty siltstone,

argillite and fine ash tuff beds are folded and faulted into a
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south-southwest-verging thrust panel. The unit shows soft

sediment deformation and normal fault displacements.

Liesegang Basalt: This unit is characterized by abundant

flattened amygdules, and hematitic Liesegang rings (Fig-

ure 3a). Coherent flow units (2.5–4 m thick), commonly

with brecciated flow-tops or bases are locally separated by

intraflow fragmental lapilli tuffs, and block breccias occur

rarely. The flows are aphyric, sparsely plagioclase-phyric

to crowded (1–2 mm, 20–35%) to trachytic with variably

hematized and chloritized pyroxene and/or hornblende

phenocrysts (2 mm, 2–5%).

The upper and lower contacts of the unit are not exposed

but it is stratigraphically above rocks tentatively assigned

to the Telkwa Formation south of the Nechako Reservoir in

a shallow west-dipping sequence. The Liesegang basalt

unit is again observed adjacent to the Telkwa Formation in

the eastern Tatuk Hills. It also occurs stratigraphically be-

low quartz-feldspar lapilli tuff of the Entiako Formation in

two localities where it is close to the brick-red ash-lapilli

lithic tuff and flow-banded rhyolite-dacite units described

below: ~1 km south of the turnoff for the Blackwater access

road, and south of the Key stock along the Blue Forest

Service road (Figure 2).

Red Tuff: Nonwelded, brick-red lithic lapilli tuff and ash

tuff is best exposed south of the Key stock along the Blue

Forest Service road (Figure 2). Fine-grained bedded ash

horizons are defined by abundance and crystal size of white

feldspar. Lapilli up to 10 cm are predominantly of purple

plagioclase-phyric andesite with lesser red dacite and beige

rhyolite (Figure 3b). This unit may correspond to the

Toarcian Eagle Peak Formation defined in the Skeena-Nass

area (MacIntyre et al., 1994), formerly the Red Tuff Mem-

ber of the Nilkitkwa Formation (Tipper and Richards,

1976).

Red Dacite: White, grey, purple and red flow-banded

dacite and spherulitic rhyolite is traced around the southern

margin of the Key stock. Some occurrences were previ-

ously mapped as Ootsa Lake Group and Entiako Forma-

tion. Flow bands are contorted and locally exhibit quartz-

filled vugs (Figure 3c). A similar maroon flow-banded

dacite occurs below Entiako Formation quartz-feldspar

lapilli tuff along the Kluskus-Ootsa Forest Service road,

~1 km south of the Blackwater access road and on the west-

ern flank of Fawnie Dome.

Entiako Lapilli Tuff: A white-weathering quartz-feldspar

crystal-lithic lapilli tuff—conspicuous by the presence of

lithic clasts of maroon/red tuff, and flow-laminated and

quartz eye–bearing rhyolite clasts—crops out south of the

Key stock, on the western flank of Fawnie Dome, and at the

Entiako Formation type section (5 km marker on the

Kluskus-Malaput Forest Service road; Diakow et al.,

1997). Red tuff clasts indicate that this distinctive lapilli

tuff postdates the brick-red ash tuff described above (Fig-

ure 3d). Purple- to pink-weathering plagioclase and quartz

crystal lithic tuff extends from the developed 3TS prospect

(MINFILE 093F 055, 093F 068) toward the northwest

where it is truncated by the Laidman batholith (this study;

Diakow and Levson, 1997; Figure 2). Here the tuff is lithic

dominated, rhyolitic and monomict. Rounded to broken

plagioclase, K-feldspar and quartz phenocrysts average 2–

5 mm, and comprise 20–25% each within a siliceous

salmon-pink matrix that lacks foreign maroon lithic clasts.

Naglico Formation

Overlying the Entiako felsic tuffaceous units, apparently

unconformably (Diakow et al., 1997), are pyroxene-phyric

coherent basalt, breccia, conglomerate and pyroxene-rich

sandstone and epiclastic deposits. Age constraints include a

probable early Bajocian fossiliferous limestone (south of

the Capoose pluton) and latest early Bajocian, or early late

Bajocian, bivalves and ammonites from siltstone, sand-

stone and conglomerate southeast of the 3TS prospect

(MINFILE 093F 055, 093F 068).

Interlayered and graded coarse plagioclase- and pyroxene-

crystal sandstone, lithic conglomerate and plagioclase-

pyroxene–phyric basalt overly parallel-laminated, varie-

gated beds of cherty siltstone and sandstone at the Entiako

Formation type section (Diakow et al., 1997). On Fawnie

Dome, pink K-feldspar–phyric dacite of the Entiako For-

mation is overlain by massive, amygdaloidal pyroxene-

plagioclase–phyric coherent basalt. The basalt is character-

ized by stubby white plagioclase laths (1–3 mm, 30%) and

sparse equant pyroxene phenocrysts (2–4 mm, 10–12%)

within a fine-grained matrix of plagioclase, pyroxene and

disseminated magnetite. Chlorite and spotty epidote

alteration is ubiquitous.

Bowser Lake Group

Ashman Formation

Middle Jurassic clastic rocks of the Ashman Formation in

the TREK study area comprise a deep-water facies of fine-

grained mudstone and siltstone with limy lenses and an

overlying eastward-thickening wedge of conglomerate,

sandstone and siltstone (Diakow et al., 1997).

Black shale interbedded with fine sandstone and fos-

siliferous greywacke is exposed at the Buck showing

(MINFILE 093F 050), on the Blackwater mine access road

(kilometre 0.5 to 2.5) and west of Chedakuz Creek (Diakow

and Levson, 1997). At the Buck showing, black mudstone,

parallel-laminated argillite and siltstone comprise an up-

ward-facing sedimentary panel ~50 m thick that grades up-

ward into pyroxene-porphyry basalt and volcaniclastic

rocks of the Nechako Formation. The same stratigraphic re-

lationships also occur along the Blackwater mine access

road.
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Figure 2: Bedrock geology of the Targeting Resources through Exploration and Knowledge (TREK) study area. Abbreviations: FSR, Forest
Service road; G, G-pluton. Modified after Angen et al., 2015a. Legend continued on the following page.



An isolated outcrop of white-weathering chert pebble–

granule conglomerate and lithic sandstone, crops out north

of Fawnie Dome (Diakow and Levson, 1997). The con-

glomerate is well sorted, massive or thickly bedded and

clast-supported. It is composed of white, grey, black and

pale green subangular to well-rounded chert pebbles (4–

15 mm). The conglomerate has been silicified, probably

due to the pyroxene diorite intrusion that forms the hilltop

300 m to the south. Ashman Formation conglomerate is

well exposed in the Nechako Range (Diakow et al., 1997).

Nechako Formation

Coarse pyroxene-phyric basalt breccia, pyroxene-phyric

clast-dominated polymict conglomerate and rare fine-

grained bedded epiclastic units underlie the area north of

Top Lake, south of the Capoose prospect (Fawnie Nose),

and the western flank of the Nechako Range (Diakow and

Levson, 1997). North of Top Lake, the fault-bounded unit

includes a dominantly effusive lower member of coarse

pyroxene-phyric basalt with stubby to equant euhedral

black pyroxene phenocrysts (0.5 by 1 mm, up to 10 mm,

15–20%) and white tabular, subhedral plagioclase pheno-

crysts (2–3 mm, 20%) within a black, green or red hematitic

fine-grained matrix. This is overlain by an upper member of

pyroxene-dominated polymict fragmental and epiclastic

rocks that fines upward into well-bedded fossiliferous

siltstone, sandstone and wacke. Contacts are not exposed

but sedimentary facing directions suggest the sedimentary

units overlie the pyroxene basalt. The volcanic rocks are in-

truded by coarse crowded pyroxene-plagioclase sills (2–

4 m thick) and fine-grained equigranular pyroxene diorite

dikes (1–2 m wide). The dikes display vesicular margins.

Thickly bedded, chaotic matrix-supported polymict volca-

nic boulder conglomerate, with rare well-bedded normal-

graded sandstone and siltstone intervals, dominate the up-

per member. These units are exposed along the Kluskus-

Ootsa Forest Service road, south of Fawnie Dome (Fig-

ure 2), and in drilling northwest of the Black Bear prospect

(MINFILE 093F 075; Webster, 2013). Lithic clasts include

intermediate to felsic volcanic rocks that are black, green

and maroon; aphyric to plagioclase–, plagioclase+

hornblende– and plagioclase+pyroxene–phyric; and

weather white. Matrix to the conglomerate is a pyroxene-

crystal–rich litharenite derived primarily from volcanic

sources. Upsection, the volcanic stratigraphy fines and is

replaced by thinly bedded, interlayered sandstone and

siltstone, calcareous fossiliferous wacke and argillaceous

mudstone. Calcareous centimetre-thick beds of quartz,

plagioclase and chert/rhyolite lithic wacke weather yellow

and contain abundant belemnoids, bivalves and coaly plant

fragments. Early Callovian ammonites and numerous other

less diagnostic fossils were reported from similar sedimen-

tary rocks located 800 m southeast (Collection GSC C-

143395, as discussed in Diakow et al. 1997).
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Skeena Group

Sedimentary rocks with late Albian to early Cenomanian

palynomorphs are reported from the area along the Entiako

River where it enters the Nechako Reservoir (Diakow et al.,

1997). These rocks are age correlative with the Skeena

Group which is characterized elsewhere in the Interior Pla-

teau by polylithic chert-rich conglomerate, mudstone and

muscovite-bearing sandstone (Bassett and Kleinspehn,

1997). Age equivalent chert pebble conglomerate, chert-

rich sandstone and siltstone of the Nazko and Redstone

belts are also included with the Skeena Group (Riddell,

2011).

Kasalka Group

The stratigraphy of the Kasalka Group is described in detail

by Kim et al. (2016). It is composed of a basal conglomer-

ate, felsic to intermediate volcaniclastic rocks, flow-

banded rhyolite, and locally columnar-jointed andesite

flows. It is well exposed in the vicinity of the Blackwater

mine, including a prominent ridge that follows the eastern

faulted(?) contact with the Laidman batholith, and south-

east of Cabin Lake (Figure 2). Observations from drillcore

at the Blackwater mine indicate that the Kasalka Group was

deposited unconformably on the Ashman Formation

(Looby, 2015). This is in contrast with observations along

the Blackwater access road where the Ashman Formation is

overlain by Nechako Formation basalt, suggesting that the

Kasalka Group was deposited onto a significant erosional

surface.

Ootsa Lake Group

The Ootsa Lake Group covers the majority of the southeast

quadrant of the map area and a significant portion of the re-

gion west of Knewstubb Lake (Figure 2). It is composed of

predominantly felsic flows and associated volcaniclastic

rocks. A basal conglomerate locally contains plutonic

clasts (Andrew, 1988). This is overlain by acicular horn-

blende-bearing dacite, biotite-phyric ash flows, and perlitic

vitreous black dacite locally with up to 1% pyroxene

6 Geoscience BC Summary of Activities 2015

Figure 3: Characteristic features of newly identified members of the Entiako Formation: a) hematitic Liesegang rings developed in basalt at
the new Liesegang volcanic redbed-copper showing; b) lithic lapilli tuff characteristic of the Red tuff unit; c) flow-banded rhyodacite of the
Red dacite unit with quartz-filled vugs along flow bands; d) crystal-lithic lapilli tuff with distinct red to purple lapilli derived from the underlying
Red tuff unit.



phenocrysts (Mihalynuk et al., 2008; Bordet, 2014). White,

pink and grey, locally flow-banded rhyolite and rhyolitic

lapilli tuff with up to 5% quartz, 7% plagioclase and 2% bi-

otite phenocrysts locally dominates the Ootsa Lake Group

(Diakow et al., 1997; Bordet, 2014). The U-Pb and Ar-Ar

constraints indicate that Ootsa Lake Group volcanism per-

sisted from 54.6 to 46.6 Ma (Bordet et al., 2014). Based on

new correlations, the extent of Ootsa Lake Group rocks in

the vicinity of the Blackwater mine has been significantly

reduced (Figure 2; Kim et al., 2016).

Endako Group

The Endako Group consists of metre-thick, commonly ve-

sicular flows with pumiceous margins or flow-brecciated

tops and bottoms, with rare entablature columnar-jointed

sections in the vicinity of Kenney Dam. Basalt textures in-

clude the following: coarsely vesicular to pumiceous

aphyric flows; fine-grained green- and brown-mottled ma-

trix containing glomeroporphyritic plagioclase and sparse

ophitic pyroxene crystals; and medium-grained felted ma-

trix of vitreous plagioclase laths (0.5–0.8 mm, 75%), sparse

equant pyroxene phenocrysts (1.0 mm, 5–7%), and very

fine grained disseminated magnetite (Angen et al., 2015b).

Chilcotin Group

Chilcotin basalts underlie a substantial area south of

Batnuni Lake. The basalt is orange to deep red weathering,

vesicular to pumiceous and generally subhorizontal. In

cross-section it shows fluidal lamination with entrained an-

gular blocks and lapilli and locally, in plan view, good po-

lygonal jointing is preserved in the thicker units. The basalt

is coarsely porphyritic with 2.5–5.0 mm phenocrysts of ol-

ivine and pyroxene comprising 5–7% within a commonly

aphyric matrix. Thicker flows are characterized by a felted

matrix of translucent plagioclase laths (1.0 mm, 30%) and

pyroxene and olivine phenocrysts (1–2.5 mm, 7–10%). The

Cheslatta Lake suite, herein included with the Chilcotin

Group, contains distinct xenoliths of dunite to lherzolite

(Anderson et al., 2001; Angen et al., 2015b).

Anahim Volcanics

The Anahim volcanic rocks form a series of small, 1–3 km

diameter, volcanic cones composed of dark grey and red

unconsolidated scoriaceous breccia as well as trachyande-

site, trachyte, phonolite, and lesser alkali basalt and basa-

nite flows and dikes (Kuehn, 2014; Kuehn et al., 2015).

These volcanic rocks are interpreted as the product of a

hotspot currently located near Nazko (Figure 2; Souther,

1977; Kuehn, 2014; Kuehn et al., 2015).

Plutonic Suites

Brooks Diorite Complex

The Brooks Diorite Complex is composed of unfoliated to

gneissic, fine- to coarse-grained mafic intrusions including

hornblende±biotite diorite, monzodiorite, monzonite, and

gabbro (Wetherup, 1997). It is exposed southeast of the

Kenney Dam road (Figure 2). Crosscutting relationships

with more foliated phases cutting less foliated ones indicate

that the complex is synkinematic with respect to steeply

dipping, northwest-striking foliation. It has not yet been

dated but may correlate with the Late Triassic foliated Stern

Creek Plutonic Suite of the Endako batholith defined by

Villeneuve et al. (2001).

Stag Lake Plutonic Suite

The Stag Lake suite is compositionally heterogeneous, but

in general more mafic than younger suites. It comprises

gabbro, diorite, quartz monzodiorite, quartz monzonite and

monzogranite. A megacrystic monzogranite, with concen-

trically zoned pale pink K-feldspar crystals up to 5 cm long,

was observed southeast of Francois Lake (Figure 2); it is in-

terpreted to correspond to the Caledonia phase, described

by Struik et al. (1997), immediately to the north in which

the K-feldspar megacrysts are pale pink to beige. The Stag

Lake suite ranges in age from 180 to 161 Ma (Villeneuve et

al., 2001).

Francois Lake Plutonic Suite

The Francois Lake Plutonic Suite includes fine- to coarse-

grained biotite monzogranite and hornblende-biotite gran-

odiorite (Villeneuve et al., 2001). Intrusions belonging to

this suite are exposed in the north-central portion of the

map area where they host Mo porphyry mineralization at

Nithi Mountain (MINFILE 093F 012) and in the vicinity of

Laidman Lake where they comprise the Laidman batholith

(Figure 2). The recently closed Endako mine is also hosted

in Francois Lake suite granodiorite immediately north of

Francois Lake (Figure 2). The presence of pink or orange

K-feldspar is ubiquitous. It was emplaced between 157 and

145 Ma (Villeneuve et al., 2001).

Laidman Batholith

The Laidman batholith is a coarse-grained biotite-horn-

blende quartz monzonite to granodiorite that underlies ap-

proximately 200 km2including parts of both the Kluskus-

Malaput and Kluskus-Ootsa Forest Service roads. Internal

heterogeneities in the reduced-to-pole total magnetic inten-

sity (Aeroquest Airborne Ltd., 2014) across the batholith

suggest it includes at least two separate phases. A sample

was collected for U-Pb zircon geochronology, to test

whether an internal annular high reflects an intrusion of the

same age or younger.
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The majority of the Laidman batholith is composed of pale

grey to pink, generally coarse-grained quartz monzonite

containing numerous (centimetre–metre sized) fine-

grained hornblende diorite xenoliths. Tabular, twinned

pink to salmon-red K-feldspar and white to grey plagio-

clase laths, typically 5–10 mm, comprise 75–80% of the

rock with vitreous subangular quartz grains up to 8%.

Mafic minerals include black stubby prisms and crystal ag-

gregates of hornblende (2–4 mm, 7–10%); black, euhedral

fresh biotite (2 mm, 2–4%); and trace amounts of sphene

and magnetite as discrete grains and crystal aggregates.

North of the Kluskus-Ootsa Forest Service road are out-

crops of pink weakly altered, coarse-grained hornblende-

biotite leucogranite. Stubby to euhedral twinned crystals of

K-feldspar (3–15 mm, 40%) and vitreous, anhedral to

rounded quartz (2–12 mm, 35–40%) comprise the majority

of the granite. Intergrown with the K-feldspar are stubby

crystal aggregates of plagioclase (20%), biotite (2 mm, 1–

3%) and traces of shredded hornblende and magnetite.

A K-Ar biotite cooling age of 141 ±4 Ma and U-Pb titanite

crystallization age of 148.1 ±0.6 Ma (Diakow and Levson,

1997), as well as three U-Pb zircon ages of 148.3 ±0.3,

148.8 ±0.5 and 147.2 ±0.3 Ma (Poznikoff et al., 2000) es-

tablish a Late Jurassic age for the northwestern portion of

the Laidman batholith.

Blackwater Plutonic Suite

The Blackwater suite is a series of granodiorite to quartz

monzonite intrusions of latest Late Cretaceous age. It is dis-

tinguished from the early Late Cretaceous Bulkley suite

that crops out further west by its younger age. It includes

the Capoose pluton, G-pluton, Blackwater pluton, Key

stock, and several small unnamed bodies.

Capoose Pluton

The Capoose pluton is a northwest-trending body that un-

derlies approximately 145 km2 centred on Capoose Lake.

Historically it had been grouped with exposures of similar

hornblende-biotite quartz monzonite and granodiorite that

extend as far south as Laidman and Moose lakes and re-

ferred to as the Capoose batholith (Diakow and Levson,

1997). However, on the Total Magnetic Intensity (TMI)

reduced-to-pole map the Capoose pluton is surrounded by

an annular magnetic anomaly (Aeroquest Airborne Ltd.,

2014). Exposures of the southern part of the pluton are

deeply weathered and overlain by up to 5 m of coarsely

granulated material. The intrusion is pale grey and pink and

comprises medium- to coarse-grained equigranular horn-

blende-biotite granite, potassium feldspar megacrystic

hornblende-biotite quartz monzonite and granodiorite. In

hand specimen zoned, tabular pinkish crystals of K-feld-

spar are typically 4–6 mm; but exceed 1.5 cm in the mega-

crystic variety and generally comprise 25 to 30% of the

rock. White, subhedral, stubby plagioclase laths of about

the same size are intergrown with K-feldspar. Quartz grains

are generally less than 2 mm and comprise 20–25% of the

rock. Mafic minerals include; tabular hornblende (3–6 mm,

5%), euhedral biotite books (2–3 mm, 7%) and accessory

amounts of titanite (3–4 mm) and magnetite which occur

interstitial or as inclusions in feldspar. Published age deter-

minations on the pluton includes a K-Ar biotite age of

67.1 ±4.6 Ma (Andrew, 1988) and two U-Pb zircon ages of

64.1 +5.4/–7.7 Ma and 69.6 ±0.4 Ma (Friedman et al.,

2001).

G-pluton

The G-pluton is an equigranular to quartz-phyric

hornblende-biotite granite that crops out on the Blackwater

mine access road at kilometre 3. In outcrop it is massive to

weakly jointed, unaltered and locally contains miarolitic

cavities. Marginal phases are fine grained and quartz±

plagioclase–phyric, while the interior of the pluton is typi-

cally medium grained and equigranular. Pink potassium

feldspar (30%) forms tabular crystals typically 2–5 mm

long, occasionally up to 10 mm, or occurs as irregularly dis-

tributed matrix intergrown with white euhedral 2–3 mm

plagioclase laths (20–25%). Grey, vitreous quartz grains

are generally subrounded to euhedral (3–5 mm, 20–25%).

Interstitial to feldspar and quartz are weak chlorite-altered,

1–3 mm hornblende crystals and vitreous euhedral 2–4 mm

biotite books that comprise approximately 5–7% of the

rock. Disseminated magnetite and pyrite are accessory

minerals.

A Late Cretaceous U-Pb zircon crystallization age for the

G-pluton, which is older than previously suspected, and

new intrusive relationships that further constrain the age of

the rhyolite country rock in the area (i.e., to be older than

the pluton) was reported by R. Whiteaker (pers. comm.,

2015). The porphyritic variety closely resembles the

quartz-feldspar crystal-lithic lapilli tuff that caps the ridge

5 km southeast.

Blackwater Pluton

The Blackwater pluton is an equigranular, medium-grained

biotite±hornblende granodiorite to monzogranite. Its mar-

gins are particularly well defined in the total magnetic in-

tensity reduced-to-pole aeromagnetic data. The U-Pb zir-

con ages from granodiorite of the Blackwater pluton and

monzogranite of the Key stock indicate crystallization ages

of 69.5 Ma and 68.5 Ma, respectively (Whiteaker, 2015).

The Re-Os age of mineralization, as determined from mo-

lybdenite hosted in the Blackwater pluton at Blackwater

South and molybdenum mineralization at the Key occur-

rence, returned ages of 66.7 Ma and 68.4 Ma, respectively

(Whiteaker, 2015).
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Quanchus Plutonic Suite

The Quanchus Plutonic Suite is locally represented by the

CH pluton, the Frank Lake pluton and the Grizzly pluton.

They are composed of white and black equigranular bio-

tite±hornblende granodiorite containing conspicuous titan-

ite (1–3 mm), magnetite (1–2 mm) and rare tourmaline.

In the CH pluton, the equigranular granodiorite is cut by

dikes of fine-grained quartz-phyric granite and sheeted

dikes of aplite with coarse pegmatite segregations that are

thought to be coeval and comagmatic with the main intru-

sion. These late stage siliceous phases are thought to be as-

sociated with the molybdenite mineralization reported to

occur at the Chu developed prospect (Allnorth Consulting

Limited, 2007; MINFILE 093F 001). In addition, the

pluton is intruded by metre-wide hornblende-porphyry

diorite dikes with chilled flow-banded margins that likely

postdate crystallization of the main phase granodiorite.

Diakow et al. (1995) reported K-Ar hornblende and biotite

ages for the CH pluton of 51.8 ±1.8 Ma and 48.8 ±1.3 Ma,

respectively. A similar age of 51.8 ±1Ma was determined

from U-Pb dating on zircon separates from the same loca-

tion (Diakow and Levson, 1997). A U-Pb zircon sample

from the Frank Lake pluton yielded an age of 55 Ma (no

reported errors, Struik et al., 2007).

Mineral Occurrences

The identification of the Blackwater South porphyry Cu-

Mo mineralization and confirmation of the Key porphyry

Cu-Mo mineralization during the summer of 2014 high-

lights the continued prospectivity of this region, not only

for epithermal style, but also for deeper larger porphyry tar-

gets (Whiteaker, 2015). During the TREK mapping cam-

paign, a total of 87 rock samples were collected from both

known MINFILE occurrences and newly identified show-

ings. Samples were submitted to Acme Laboratories Ltd.

(Bureau Veritas) in Vancouver, BC. A 15 g split from each

sample underwent aqua-regia digestion and was analyzed

for 37 elements via inductively coupled plasma–mass spec-

trometry. Samples representing new mineralization, as well

as a selection of MINFILE occurrences are discussed be-

low. Rock sample descriptions and geochemical results for

selected samples are presented in Table 1.

Holy Cross (MINFILE 093F 029)

Two samples of brecciated flow-banded rhyolite with vug-

gy quartz infill and 1–2% finely disseminated pyrite were

collected from the Holy Cross showing. Sample

14EW105A returned 5.62 g/t Ag and 0.349 g/t Au, and

sample 14EW108Areturned 4.86 g/t Ag, 0.0342 g/t Au and

1075 ppm As (Table 1). The flow-banded rhyolite, hosting

the mineralization, forms a series of resistant knobs

trending northwest that were interpreted to be intrusive

domes (Barber, 1989). The same brecciated flow-banded

rhyolite is found at low topography between the knobs and

is flanked to the northeast and southwest by weakly foliated

Hazelton Group volcanic rocks; these exhibit variable sili-

cification and potassic alteration that is magnetite destruc-

tive. The flow-banded rhyolite and associated mineraliza-

tion at Holy Cross was assigned to the Eocene Ootsa Lake

Group based on similarity to other Eocene low-

sulphidation epithermal deposits (Lane and Schroeter,

1997). The authors suggest that the rhyolite and mineraliza-

tion may be Late Cretaceous in age because the associated

alteration does not appear to affect the plagioclase- and

hornblende-phyric andesite flows, which were dated by

Friedman et al. (2001) as 65.7 ±5.4 Ma (K-Ar hornblende).

A sample of flow-banded rhyolite collected in 2014 for U-

Pb geochronology failed to yield zircons.

Sample 14JA111A was collected from an exceptionally

gossanous outcrop of Skeena Group conglomerate that ex-

hibits pahoehoe like flow-top textures interpreted to reflect

deposition as a subaerial debris flow (Figure 4a). It returned

3.06 g/t Ag and 100.2 ppm Cu. This is in agreement with a

previous report indicating up to 5% disseminated pyrite

from silicified conglomerate in the vicinity of the Holy

Cross prospect (Barber, 1989).

Key West (MINFILE 092F 613)

The Key West showing consists of poorly exposed, highly

quartz-sericite–altered andesitic volcanic rocks, with up to

10% finely disseminated pyrite. In 2010, a grab sample

from this showing returned 4.57 g/t Au, 15.1 g/t Ag and

1685 ppm Cu (Torgerson, 2010). An approximately 300 m

diameter exposure of hornblende-phyric quartz monzonite

is located immediately northeast of the pyritized and silici-

fied andesite. It was assigned to the Late Jurassic Laidman

batholith by Diakow et al. (1995) but is tentatively assigned

to the Late Cretaceous Blackwater suite, a proposal that

will be tested by U-Pb zircon geochronology. Sample

15JL128A was collected from the eastern part of the Key

West zone from maroon lapilli breccia with epidote al-

teration and malachite staining. It returned 0.11 g/t Au,

35.6 g/t Ag, and 0.52% Cu.

Havana (New)

At this locality, magnetite pyrite veinlets with pink K-feld-

spar alteration haloes were observed rarely in outcrop, but

as high density sheeted veinlets in float (Figure 4b). The

veinlets cut hornblende-phyric quartz monzonite indis-

tinguishable from the one exposed at Key West approxi-

mately 2.5 km to the north. Furthermore, the till immedi-

ately west of this locality is extremely gossanous and

predominantly composed of quartz-sericite-pyrite–altered

andesite similar to the outcrop exposures at Key West (Fig-

ure 4c). Sample 15JA109A was collected from the float

boulder with sheeted magnetite pyrite veinlets. It returned

only 0.18 g/t Ag and 100 ppm Cu.
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Liesegang (New)

Irregular, 1–3 cm wide, epidote veins with minor calcite

and quartz are hosted in basalt with pronounced hematitic

Liesegang rings at this newly identified mineral occurrence

south of the Nechako Reservoir (Figure 2). An angular

boulder of the same epidote-dominated vein material was

observed to host approximately 4% native Cu with trace

malachite (Figure 4d). Sample 15JA125A yielded >1% Cu

(over limit) and 7.05 g/t Ag, but only 2.9 ppb Au and

8.1 ppm Zn (Table 1). Given the well-developed Liesegang

rings observed in the basalt hosting these veins, this miner-

alization is interpreted as a volcanic redbed-copper–type

mineral showing. This is further supported by the associa-

tion of the host basalt with brick red tuffs, the gangue min-

eralogy of the veins, and the association of Cu with Ag, but

not Au or Zn, all common features of these deposits

(Lefebure and Church, 1996). Volcanic-hosted redbed-

copper mineralization is observed elsewhere in BC, most

notably at the Sustut Copper deposit, which contains a com-

bined resource of 7.047 million tonnes grading 1.67% Cu

and 5.50 g/t Ag at a 0.6% Cu cutoff (Gray, 2003).

Pickle (New)

Another probable volcanic redbed-copper showing occurs

at the Pickle showing, where a 5 cm wide, horizontal

quartz-chrysocolla vein occurs within locally Liesegang-

bearing basalt and andesite. A grab sample from this vein

(Table 1, 15RK191A) returned >1% Cu with low Zn and

Au, similar to sample 15JA125A. However, at the Pickle

showing mineralization contains only 144 ppb Ag. The

hostrocks are tentatively assigned to the Entiako Formation

Liesegang basalt sequence and the occurrence is likely a

volcanic redbed-copper–style of mineralization.

Conclusion

The TREK project is intended to reduce exploration risk in

the northern Interior Plateau of British Columbia. Targeted

regional mapping has refined our understanding of the geo-
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Figure 4: a) Gossanous Skeena Group conglomerate with apparent flow-top texture in bottom left corner. Sample collection site for
14JA111A; b) sheeted magnetite-pyrite veinlets with K-feldspar alteration haloes at the Havana showing; c) gossanous till composed pre-
dominantly of quartz-sericite-pyrite–altered andesite at the Havana showing, rock hammer for scale highlighted in red; d) native Cu in
epidote-calcite-quartz vein float at the Liesegang showing.



logical framework of this region and identified several new

stratigraphic units, including the Liesegang basalt, Red tuff

and Red dacite units of the Entiako Formation. It has also

identified new mineral occurrences including the Havana,

Liesegang and Pickle showings. Samples collected during

the regional mapping campaign have yielded new assay

results that warrant further investigation.

The Late Cretaceous mineralizing event is of utmost impor-

tance for companies exploring in this region. The potential

extension of this event to include the Havana prospect may

lead to future discoveries. Observations at the Holy Cross

prospect suggest that it may also be a Late Cretaceous fea-

ture, elevating the prospectivity of an already actively

explored property.

The ubiquitous development of Liesegang rings in basalt of

the Entiako Formation, but not observed in younger basalt

of the Naglico and Nechako formations, suggests that a sig-

nificant hydrothermal system was active prior to emplace-

ment of the Naglico Formation. The high-grade Cu miner-

alization identified at the Liesegang and Pickle showings

indicates that this older basalt is a prospective target for

volcanic redbed-copper deposits: a style of mineralization

not previously documented in the region.
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