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Abstract

The Stewart-Iskut district, in the Stikine terrane of northwestern British Columbia, contains numerous Late Triassic to Early Jurassic porphyry
Cu-Au and epithermal deposits. These deposits are broadly coeval with the transition from volcano-sedimentary deposits of the Stuhini Group
(Late Triassic) to those of the Hazelton Group (latest Triassic to Jurassic), which is marked by strata bearing evidence of significant uplift and
erosion. Recent studies in the district have proposed that small pull-apart basins served to localize emplacement of the KSM Cu-Au porphyry
system. Detailed (1:10,000 scale) mapping in the Kinskuch Lake area near the Big Bulk Cu-Au porphyry prospect, 50 km southeast of Stewart,
indicates that syndepositional faulting in the Rhaetian (latest Triassic) strongly influenced the transition from Stuhini Group to Hazelton Group
deposition. Conglomerates, informally referred to herein as the Kinskuch conglomerates, containing Stuhini Group-derived megaclasts (up
to 120 m) at the base of the Hazelton Group signify a high-relief, fault-generated paleotopography and mark a fundamental break in the
tectonic history of the region. Progressive stripping into deeper parts of the subjacent Stuhini Group section, as recorded by bottom-to-top clast
compositions that yield an inverse stratigraphy, signify at least 400 m of Stuhini Group unroofing. These conglomerates are limited to the east
side of a prominent northeast-trending dextral fault (Tabletop fault). We propose that the Tabletop fault and likely other northeast-trending faults
in the area had an earlier (latest Triassic) history with strike-slip or oblique movement, and that releasing step-overs, splays, or double bends
in this fault network created local zones of north-south extension, easterly trending normal faults, and local pull-apart basins. The Big Bulk
porphyry diorite stock (204.61 +0.18 Ma, CA-TIMS, U-Pb zircon, this study), which cuts the lower part of the Hazelton Group, has four intrusive
phases all of which are approximately tabular with an east-west trend. Main stage Cu-Au mineralization is in sheeted quartz-chalcopyrite veins,
with easterly orientations, consistent with local northerly extension during porphyry emplacement. Hence, like other areas in northwestern
Stikinia, sedimentation, magmatism, and porphyry mineralization appear to have had a strong structural control. Along with the prominent
northeast-trending strike-slip faults, mid-Cretaceous shortening related to the Skeena fold and thrust belt is expressed as southeast- and east-
vergent thrusts and folds. It is likely that many of the mid-Cretaceous structures in the area reactivated pre-existing structures.

Keywords: Kinskuch conglomerates, Big Bulk, Stewart-Iskut district, Hazelton Group, Stuhini Group, Rhaetian, Late Triassic, Early Jurassic,
syndepositional faulting, Triassic-Jurassic porphyry, Cu-Au porphyry

1. Introduction Many faults were likely long lived, and such pre-existing

The Kinskuch Lake area is in the Stikine terrane (Stikinia)  structures were probably important in localizing mineralization
of the Canadian Cordillera (Fig. 1), near the southern end of = (Nelson and Kyba, 2014; Kyba and Nelson, 2015; Febbo et
the Stewart-Iskut district, a >200 km-long belt of porphyry Cu-  al., 2019). These fault systems may have originated in the
Au and epithermal Au mineralization that is hosted by Upper  Paleozoic basement of Stikinia. Some were reactivated in the
Triassic rocks of the Stuhini Group and overlying uppermost  Cretaceous (Nelson and Kyba, 2014; Febbo et al., 2019), some
Triassic to Lower Jurassic rocks of the Hazelton Group inthe Eocene (Tombe et al., 2018), and others had a controlling
(Fig. 2a). The Stewart-Iskut district extends from Kitsault influence on rocks as young as those at the Mount Edziza
northward to Stewart and the Stikine River, in the southern part  volcanic complex (Miocene-Holocene; Edwards and Russell,
of a region popularly referred to as the ‘Golden Triangle’. 2000; Febbo et al., 2019).

Many mineral deposits in the Stewart-Iskut district are on or Although porphyry Cu-Au-Mo systems, especially those
near north-south and east-west trending faults and linecaments.  formed along active continental margins, form in overall
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Fig. 1. Location of the Kinskuch Lake area with respect to terranes of British Columbia (after Colpron and Nelson, 2011).

contractional tectonic environments (Tosdal et al., 2009;
Sillitoe, 2010), some form in local zones of extension or in zones
of pre-existing extensional crustal architectures (e.g., Richards
etal., 2001; Richards, 2003; Gow and Walshe, 2005; Cloos and
Sapiie, 2013; Piquer et al., 2015). Studies by Nelson and Kyba
(2014) and Febbo et al. (2019) at the Kerr-Sulphurets-Mitchell
(KSM) deposit demonstrate that syndepositional faulting and
coarse siliciclastic deposition accompanied Early Jurassic
porphyry emplacement. They proposed that small pull-apart
basins along reactivated basement structures served to localize
emplacement of individual intrusions of the KSM porphyry
system.

To test this model regionally and to better understand the
uppermost Triassic to Lower Jurassic structural and tectonic
setting of the Stewart-Iskut belt, we undertook detailed
(1:10,000 scale) mapping in the Kinskuch Lake area near the
Big Bulk porphyry prospect (Fig. 2b), which has characteristics
and stratigraphy similar to the KSM deposits. Herein, we present
lithological descriptions, stratigraphic analysis, structural data,
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and geochronology to infer the depositional and structural
setting at Kinskuch Lake before and during emplacement of
the Big Bulk porphyry system. Our observations at Kinskuch
Lake show that syndepositional faulting strongly influenced the
transition from the Stuhini Group to the Hazelton Group during
the latest Triassic.

2. Regional geology and tectonic setting

The Stikine volcanic island arc terrane encompasses three
unconformity-bounded  arc-related  volcano-sedimentary
successions: the Stikine assemblage (Paleozoic); the Stuhini
Group (Upper Triassic); and the Hazelton Group (uppermost
Triassic to Middle Jurassic; Logan et al., 2000; Nelson et al.,
2018). More than 90% of the known copper resources in British
Columbia accumulated between ca. 211 and 199 Ma, spanning
the transition from Stuhini Group arc development to Hazelton
Group volcanism and sedimentation (Logan and Mihalynuk,
2014). Our study focusses on this transition.

Regionally, the Stuhini Group (Late Triassic) comprises
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Fig. 2. a) Regional geological and structural setting (after Alldrick et al.,
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1992; Greig et al., 1995; and
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augite-phyric mafic  volcanic rocks, volcanic-derived
sedimentary rocks, and marine sedimentary rocks including
argillite, sandstone, minor limestone, and rare chert. The Stuhini
Group is unconformably overlain by intermediate volcanic and
volcanic-derived sedimentary rocks of the Hazelton Group
(Nelson et al., 2013; 2018). Basal lower Hazelton Group rocks
range from as old as latest Triassic (Rhaetian) to Early Jurassic
(Hettangian-Sinemurian; e.g., Thorkelson et al., 1995; Barresi
etal., 2015; Nelson et al., 2018; Hunter and van Straaten, 2020).

The lower part of the Hazelton Group (uppermost Triassic-
Lower Jurassic) consists primarily of feldspar- hornblende
-phyric volcanic rocks and volcanic-derived sedimentary
rocks. Quartz-bearing sandstones and granitoid clast-bearing
conglomerates of the Jack Formation at the base of the
Hazelton Group near the KSM deposits and the lower Iskut
River display evidence of syndepositional faulting (Nelson
and Kyba, 2014). The upper part of the Hazelton Group (Early
to Middle Jurassic) is predominantly a post-arc sedimentary
package with local bimodal rift-related volcanic rocks (Iskut
River Formation; Gagnon et al., 2012; Nelson et al., 2018).
Although sections containing bimodal volcanic rocks have not
been recognized in the Kinskuch Lake area, Hunter and van
Straaten (2020) reported a U-Pb zircon age of 178.1 £2.2 Ma
from a felsic tuff in the nearby Kitsault River valley (Fig. 2b),
similar to ages from the Iskut River Formation (see Nelson et
al., 2018).

Stratified rocks of northwestern Stikine terrane are cut by
several intrusions including: 1) the Stikine and Galore plutonic
suites (Late Triassic), which are coeval and comagmatic with
the Stuhini Group (Nelson et al., 2018); 2) the Tatogga (latest
Triassic) and Texas Creek plutonic suites (Early Jurassic),
which are coeval and comagmatic with the lower part of the
Hazelton Group (Nelson et al., 2018); and 3) the Hyder plutonic
suite (Eocene), the youngest intrusions in and east of the Coast
Plutonic complex (Alldrick, 1993).

Rocks in the region were deformed in the mid-Cretaceous
during development of the Skeena fold-and-thrust belt, which
formed in response to sinistral transpression (Evenchick, 2000;
Evenchick et al., 2007). The fold-and-thrust belt affects most
of the central Intermontane belt and accommodates a minimum
of 44% northeasterly directed shortening (Evenchick et al.,
2007). By the middle to Late Cretaceous, large-scale dextral
faults initiated, signalling a change in relative plate motions
from earlier, predominantly sinistral kinematics (Nelson et al.,
2013). The Paleocene to Eocene saw dextral-transtensional
tectonics, during which many pre-existing orogen-parallel
structures accumulated significant offset (Nelson et al., 2013).

3. Methods

The map area is in a north-south elongate, ridge-bounded
depression centred on Kinskuch Lake (Fig. 3). Outcrop is
excellent, and mapping was at a scale of 1:10,000, with key
sections selected for more detailed work, such as at the Big
Bulk porphyry prospect where we mapped at a scale of 1:5,000.
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Because of their importance (see below), conglomerate and
megaclast-bearing beds at the transition between the Stuhini and
Hazelton groups were given special attention. At 40 sites we did
clast composition counts and determined the dimensions of the
10 largest clasts. These counts were completed by identifying
50 clasts along 20 cm-wide strips in lines perpendicular to
bedding.

4. Lithostratigraphy

The oldest rocks in the area are Stuhini Group (Upper
Triassic) augite-phyric basalts and marine sedimentary strata,
which are primarily exposed on the western side of Kinskuch
Lake (Fig. 3). Hazelton Group rocks are mostly exposed on
the eastern side of the lake. To ease the following discussion,
we illustrate stratigraphic relationships within and between the
Stuhini and Hazelton groups in a north-south transect (Fig. 4).
The ‘Big Bulk’ porphyry is on the southeast and south sides
of the lake. The area is cut by numerous small, likely Eocene,
dikes.

4.1. Stuhini Group (Upper Triassic)

The Stuhini Group consists of augite-phyric volcanic
rocks, and sedimentary rocks including conglomerates with
augite-bearing clasts, sandstones, argillite, sandstone, minor
limestone, and rare chert. The volcanic rocks are exposed near
the western shore of the central part of the lake and to the west
(Figs. 2b, 3). The overlying sedimentary rocks are in low-lying
exposures on the west side of the lake and only locally at low
elevations in drainages and along the shoreline east of the lake.

4.1.1. Volcanic and volcanic-derived sedimentary rock unit

The lower part of the Stuhini Group is typified by augite-
phyric volcanic rocks and well-stratified, monomictic mafic
volcanic clast-bearing conglomerate to volcanic-derived
sandstone interstratified with lesser mafic volcanic breccia
(Fig. 5a). The unit typically forms 10-50 m thick beds in which
conglomerates and sandstones overlie coherent augite-phyric
volcanic flows and associated volcanic breccia (Fig. 5b).
Conglomerates directly overlying the flows contain angular
to subrounded clasts. The flows generally have sharp basal
contacts and locally contain subrounded augite-phyric clasts
incorporated from underlying sedimentary beds alongside
more angular, likely juvenile clasts of similar composition.
Near the top of the unit volcanic breccias and augite-phyric
coherent rocks gradually become more prominent, although
interbedded with increasingly fine-grained sedimentary units.
We define the top of the unit as the uppermost level containing
coherent mafic flows.

4.1.2. Sedimentary rock unit

This unit consists of interstratified argillite, feldspathic
sandstone, conglomerate, and siltstone. Quartz is absent in all
rock types. We have divided the unit into two facies mappable
at the 1:10,000 scale.

Geological Fieldwork 2019, British Columbia Ministry of Energy, Mines and Petroleum Resources, British Columbia Geological Survey Paper 2020-01
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Fig. 5. Stuhini Group volcanic and volcanic-derived sedimentary rocks. a) Matrix-supported volcanic breccia with angular augite-phyric clasts
and augite phyric groundmass (uTrSv; 473840E, 6168792N). b) Volcanic breccia (base of outcrop at left of photo) and interstratified volcanic-
derived conglomerates and sandstones younging upward to the north (uTrSv; 472194E, 6172116N UTM NADS83 Zone 9; looking west).

82
Geological Fieldwork 2019, British Columbia Ministry of Energy, Mines and Petroleum Resources, British Columbia Geological Survey Paper 2020-01



Miller, Kennedy, and van Straaten

4.1.2.1. Fine-grained sedimentary facies

This facies consists of more than 50% well-bedded argillite
and mudstone (locally graphitic), with 1 to 20 cm-thick interbeds
of siltstone and very fine- to fine-grained sandstone and lesser,
medium-grained sandstone. It also includes rare (<5%) coarse-
grained sandstone and pebbly sandstone. Upsection, the number
and thicknesses of sandstone beds increases and the proportion
of mudrocks decreases as the facies passes gradationally to the
compositionally similar coarse-grained sedimentary facies.

4.1.2.2. Coarse-grained sedimentary facies

This facies consists of more than 50% well-bedded siltstone,
lithic sandstone, feldspathic sandstone, and pebbly sandstone,
with lesser argillite and mudstone (Fig. 6a), rare calcareous
sandstone (Fig. 6b), and fossiliferous limestone (Fig. 6¢) of
limited lateral extent. It represents an upward coarsening from
the underlying fine-grained sedimentary facies.

4.2. Hazelton Group
4.2.1. Kinskuch conglomerates (latest Triassic; new name)

This new informal unit consists of massive to poorly stratified
pebble to boulder conglomerate with rounded to angular clasts
and local megaclasts (up to 120 m). The conglomerates are
locally interstratified with lesser coarse-grained sandstone
(ranging from lithic arkose to feldspathic litharenite) and
pebbly sandstones, none of which contain quartz. Locally
coarse-grained sandstone-filled channels cut conglomerates,
commonly showing inverse graded bedding. Clast types
include sandstone, mudstone, limestone, chert, and augite-
phyric basalt similar to rocks in the Stuhini Group (Fig. 7) and
hornblende-feldspar-phyric volcanic rocks similar to those in
the Hazelton Group (Fig. 8). The conglomerates are generally
clast supported with clasts set in a predominantly feldspathic
matrix, with local carbonate sand grains and/or calcareous
cement, to lesser muddy matrix. Neither the matrix nor the
clasts appear to contain detrital quartz. The conglomerates
contain rare muscovite and biotite-bearing clasts, including
coarse biotite-bearing sandstone and muscovite schists in which
internal fabrics are truncated at clast boundaries; the source of
these clasts is unknown. The conglomerates are interstratified
with basal Hazelton tuffs.

The Kinskuch conglomerates consistently overlie Stuhini
Group sedimentary rocks southeast of the Tabletop fault and
are absent northwest of the fault (Figs. 3, 4). On the eastern
side of the lake they are observed at low elevations in some
incised drainages below the steep, west-facing ridge of resistant
Hazelton Group volcanic breccias. In northern and southern
exposures, the conglomerates contain mainly cobble and larger
fragments with minor pebbly interbeds. In contrast, most of the
conglomerates in the ‘central lake’ exposures consist mainly of
pebble conglomerates to pebbly sandstones with less abundant
coarser beds (Fig. 9). Bedding in the conglomerates appears to
be concordant with bedding in subjacent Stuhini Group. The
transition from Stuhini Group rocks to Kinskuch conglomerates
is typically marked by an abrupt change to boulder and
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Fig. 6. Stuhini Group sedimentary rocks. a) Well-stratified, pale buff
weathering feldspathic sandstone and dark-toned mudstone younging
upright to the east from sharp-based fining-upward sequences and
sandstone load cast and flame structures (uTrSsc) looking S. b)
Rhythmically interlayerd buff weathered feldspathic sandstone
and black argillite with lesser recessive calcareous sandstone beds
(uTrSsc) looking north, tops to west. ¢) Grey to buff-weathered
fossiliferous limestone (uTrSsc). These limestones are found as clasts
in the Kinskuch conglomerates (see below).

Geological Fieldwork 2019, British Columbia Ministry of Energy, Mines and Petroleum Resources, British Columbia Geological Survey Paper 2020-01
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Fig. 7. Stuhini-derived Kinskuch conglomerates (uTrlJs).
a) Framework-intact monomictic cobble-boulder conglomerate with
Stuhini-derived angular to subrounded coarse-grained feldspathic
sandstone clasts from near the base of the Kinskuch conglomerates,
looking northeast, tops upright to the northeast. Some clasts show
fractures that do not exist in matrix. b) Framework-intact pebble-
cobble conglomerate with Stuhini Group-derived clasts of limestone
(with cuspate-lobate margins, outlined in blue), augite-phyric
volcanic rock (outlined in green), and sandstone (outlined in red) in a
matrix of coarse grained feldspathic litharenite. ¢) Framework-intact
monomictic cobble conglomerate with angular to sub-rounded Stuhini
Group-derived augite-phyric volcanic clasts in a matrix of coarse-
grained augite-bearing feldspathic sandstone (uTrlJsv).
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megaclast breccias; due to the size and concentration of the
megaclasts they can be mistaken for in situ bedded layers,
unless examined along strike.

The clast composition of the conglomerates varies
significantly both vertically and laterally. We divide the
Kinskuch conglomerates into two mappable subunits based
on clast composition: 1) those containing only sedimentary
and augite-phyric volcanic rock clasts (Fig. 7; uTrlJs) and, 2)
those containing hornblende-feldspar phyric volcanic clasts,
sedimentary rocks, and augite-phyric volcanic rock clasts
(Fig. 8 uTrlJh). Clast sorting and size varies vertically and
laterally from well-sorted to extremely poorly sorted. Clast
shape and angularity vary significantly, with some exposures
containing predominantly rounded spherical clasts, and some
composed mostly of angular and tabular clasts. Chert clasts
range from angular to subangular and are mostly spherical.
Limestone clasts are mostly rounded to well-rounded but can
have irregular cuspate-lobate margins. The volcanic, sandstone,
and other sedimentary rocks clasts display a wide range of
rounding and sphericity. These features vary gradationally
laterally and vertically and are not mappable at a 1:10,000
scale.

Upsection changes in clast compositions, particularly at the
Tabletop section (Fig. 4), are interpreted to record progressive
erosional stripping into deeper levels of the Stuhini Group. At
the base of the section, clasts consist mainly of limestones,
sandstones, and lesser argillites, mudstones and cherts, similar
to those observed in the uppermost Stuhini Group sedimentary
rock unit (uTrSs, Figs. 3, 7a), whereas higher in the section
clasts consist mainly of augite-phyric volcanic clasts similar
to those in the Stuhini Group volcanic rock unit (uTrSv, Figs.
3, 7c). Augite-phyric clasts also show lateral variation and are
both more abundant and observed lower in the stratigraphic
section, in the west, closer to the Tabletop fault, than in the east,
closer to Kinskuch Lake. In sharp contrast to the evidence of
top-to-bottom erosion of the subjacent Stuhini Group section,
hornblende-feldspar phyric volcanic clasts, presumably
derived from the Hazelton Group, appear above Stuhini-
derived conglomerates at the ‘central lake’ and southern ‘Big
Bulk’ sections, although they also appear to directly overlie
the Stuhini Group in the most southern exposures (Fig. 4).
Laterally, the most significant map-scale variation in clast
composition is that these hornblende-feldspar phyric volcanic
clasts are lacking in the northern exposures (Fig. 4).

4.2.1.1. Megaclast deposits

Some of the conglomerates contain megaclasts up to 120 m
long. The megaclasts consist mostly of limestone (Fig. 10a) and
laminated chert (Fig. 10b) with laminations parallel to original
bedding planes. Megaclasts of thinly bedded sedimentary rocks
(up to 75 m long, Figs. 10c, d) and augite-phyric volcanic
rocks (up to 5 m long) are less common. The chert megaclasts
commonly display an internal fracture network with jig-saw
fit, suggesting fragmentation with minimal relative movement
during transport; locally, megaclasts of chert contain internal

Geological Fieldwork 2019, British Columbia Ministry of Energy, Mines and Petroleum Resources, British Columbia Geological Survey Paper 2020-01
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Fig. 8. Stuhini- and Hazelton-derived Kinskuch conglomerates (uTrlJh). a) Matrix-supported pebble to boulder conglomerate with angular
pebble to cobble chert clasts, rounded pebble to boulder Stuhini-derived sandstone clasts and well-rounded cobble to boulder hornblende-phyric
Hazelton Group-sourced clasts in a coarse-grained feldspathic litharenite matrix (uTrlJhs). Looking northwest, tops to northwest. b) Detail of
above, showing hornblende-phyric Hazelton Group-sourced and Stuhini Group-sourced sandstone and chert clasts.

PN . ,- ~'t

Fig. 9. Mainly pebble Kinskuch conglomerates from the central lake area. a) Clast-supported pebble to rare cobble conglomerate with rounded
to angular chert clasts, recessively weathering lobate limestone clasts, rounded to subangular sandstone clasts, and rare feldspar-phyric volcanic
clasts. b) Fining-upward sequences of pebble conglomerate to pebbly litharenite to feldspathic arenite to siltstone; looking northeast, tops
northeast.

folds that are truncated at clast boundaries (Fig. 10b). The  Non-systematic changes in bedding and younging direction in
matrix of the megaclast-bearing conglomerates is composed  these bodies indicate that they are clasts. In one exposure, near
of coarse-grained lithic arkose to litharenite with no quartz.  the Big Bulk prospect, thinly bedded sedimentary megaclasts in
Along the margins of some megaclasts, monomictic cobble a megaclast-supported breccia that is interbedded with coarse-
to pebble breccia commonly grades into a more polymictic  grained sandstones have abundant soft-sediment deformation
conglomerate, indicating derivation from less local sources. structures including sandstone and mudstone dikes (Figs. 10c,
The matrix surrounding the megaclasts is generally massive. d).

Locally, megaclast fragments are separated by little The megabreccias are most prominent at the base of the
intervening matrix and may be confused with in situ protolith.  Kinskuch conglomerate unit (Fig. 4), but they also occur higher
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Fig. 10. Megaclast-bearing Kinskuch conglomerates a) Dark grey-weathered limestone megaclast in framework-intact clast-supported cobble
to boulder conglomerates with fractured subangular to subrounded sandstone, chert and limestone clasts. View to the northwest, tops northwest.
b) Chert megaclast with internal fold that predates jig-saw fit fracturing and incorporation into the conglomerates. ¢) Megaclast of thinly bedded
orange-weathering feldspathic arenite and dark mudrock with soft-sediment deformation structures, including sandstone and mudstone dikes.
d) Megaclast-supported conglomerate with coarse-grained sandstone megaclasts and disrupted megaclasts of finely bedded dark grey argillites

and minor orange-weathering sandstone interbeds.

in the section, including directly beneath Hazelton Group
volcanic rocks in the southern part of the map area, near the
Big Bulk stock. They are most abundant, particularly at higher
stratigraphic levels in the northern and southern parts of the
map area (Figs. 3, 4).

Cordey et al. (1992) and Greig et al. (1992) collected
conodonts from a limestone exposure that we consider a
>100 m megaclast near the base of the Kinskuch conglomerate
unit. These conodonts, originally interpreted as Late Norian,
are now assigned to the Rhaetian (Golding et al., 2017;
M. Golding, pers. comm., 2019), providing a maximum age for
the Kinskuch conglomerates. Hunter and van Straaten (2020)
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report a maximum depositional age from detrital zircons (U-
Pb, LA-ICPMS) of 206.7 £1.9 Ma (Rhaetian) for the onset
of Hazelton Group volcanism and below we provide an U-Pb
zircon CA-TIMS age of 204.61 +0.18 Ma for phase 2 of the
Big Bulk stock, which cuts basal Hazelton Group rocks. Hence,
unroofing of the Stuhini Group, and the tectonics it implies,
started in the Rhaetian.

4.2.2. Hazelton Group (Upper Triassic-Jurassic) volcanic-
sedimentary sequences (1JHvs, IJHv)

Hornblende-feldspar phyric volcanic breccias of the lower
Hazelton Group (1JHv) are exposed on the east and south
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sides of Kinskuch Lake and on the ridge west of the Tabletop
fault. Locally, in the central part of Kinskuch Lake and east
of the Tabletop fault, the base of the sequence is marked by
hornblende-feldspar-rich crystal tuffs interstratified with
siliciclastic sedimentary rocks (IJHvs). Southeast of the
Tabletop fault, near Kinskuch Lake, these strata overlie the
Kinskuch conglomerates, whereas northwest of the Tabletop
fault, hornblende-feldspar volcanic breccias are in direct
contact with Stuhini Group sedimentary rocks along a very low
angle unconformity and intervening Kinskuch conglomerates
are absent (Figs. 3, 4).

4.2.2.1. Siliciclastic sedimentary rocks with hornblende-
feldspar crystal tuff

On the west side of Kinskuch Lake, unit 1JHvs consists of
pale-weathering, well-stratified to locally massive, coarse-
grained feldspathic sandstone to siltstone with lesser pebble
conglomerate, angular hornblende-feldspar-rich medium-to
-coarse-grained sandstones and mudstone interstratified with
hornblende-feldspar crystal tuff. The pebble conglomerates
are polymictic, containing variably rounded to angular clasts
of chert, argillite, sandstone, augite-phyric volcanic rocks and
lesser hornblende-phyric volcanic rocks, with a wide range of
sphericity, similar to the underlying Kinskuch conglomerates.
Quartz is not present in any rocks. The sandstones locally
show cross bedding and grading. Where this unit is exposed
on Tabletop mountain, tuff interlayers are thin (0.5-10 cm) and
comprise a maximum of 10% of the rock volume (Fig. 11a).

In the west-central part of the map area tuff beds are 10-
40 cm thick and consist mainly of grain-supported, very
coarse hornblende and feldspar (Fig. 11b). Several polymictic
pebble conglomerates and pebbly sandstones (both containing
clasts of limestone, thinly bedded feldspathic sedimentary
rocks, and minor chert like those in the underlying Kinskuch
conglomerates) are interstratified with these tuffs, suggesting
a gradational, conformable contact. The base of the volcanic-
sedimentary unit is defined as the first appearance of the tuff.

4.2.2.2. Andesitic volcaniclastic breccia (IJHv)

This unit consists of monomictic to locally polymictic
agglomerate containing large (5-30 cm, rarely >50 cm), angular
to subrounded hornblende-feldspar-phyric juvenile blocks and
bombs. The breccia is matrix- to clast-supported (30-50%
clasts); in some cases clasts are more strongly epidote-chlorite
altered than surrounding groundmass or show rims suggesting
partial resorption. The unit also includes tuff breccia and minor
lapillistone with a distinctive hornblende and feldspar crystal-
rich matrix (Fig. 11c). Rare feldspar+hornblende crystal tuffs
and crystal-rich, volcanic-derived sandstones, with limited
strike extent, are locally exposed. The volcanic rocks are cut by
rare channels filled with coarse sandstones. Minor sandstone,
limestone, argillite and rare augite-phyric volcanic accessory
clasts are generally only observed within fifty metres of the
contact with underlying Stuhini Group rocks, where they may
comprise up to 30% of the clast population. They are commonly
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moderately to strongly chlorite-epidote altered and range from
well rounded to subangular (Fig. 11d).

4.3. Intrusive rocks
4.3.1. ‘Big Bulk stock’ (latest Triassic)

The Big Bulk stock is a multiphase hornblende diorite
porphyry that cuts most of the stratified rocks in the map area.
Based on crosscutting relationships, we have subdivided it
into four phases. Contacts between the phases generally trend
cast-west. Phases 2 and 3 are locally separated by an intrusive
breccia unit consisting of flow-banded hornblende diorite

porphyry.

4.3.1.1. Phase 1:
magnetite

Phase 1 diorite is the most voluminous by mapped surface
exposure and predominates on the north side of the stock. Itis a
crowded diorite containing approximately 15-20% plagioclase
phenocrysts (1-2 mm) and 10-15% hornblende phenocrysts
(2-3 mm) in a predominantly fine-grained (<1 mm) groundmass
consisting primarily of plagioclase, hornblende, and accessory
magnetite. Unlike subsequent phases, it does not contain
diorite or vein xenoliths, but commonly contains country rock
xenoliths close to external contacts. Phase 1 diorite is locally
cut by minor (up to 5%) pyrite and quartz veins including
quartz-magnetitetchalcopyrite veins. Veins are most abundant
at the southern extent of the phase 1 exposure and are largely
absent in the north. Exposures in the northwest have weak
chlorite-sericite replacement of hornblende and exposures in
the east locally display nearly complete quartz-sericite-pyrite
replacement.

Hornblende diorite with accessory

4.3.1.2. Phase 2: Quartz-chalcopyrite veined hornblende
diorite porphyry

Phase 2 diorite is the least voluminous phase, based on
surface exposure, and is surrounded by later phases. It is
exposed primarily as two east-west trending bodies with a
maximum width of 100 m. Small (10-50 m), isolated bodies
of phase 2 are also exposed in the east, in phase 3 rocks. Phase
2 diorite is texturally and mineralogically similar to phase 1.
It is moderately biotite-chlorite-magnetite altered (primarily
replacing hornblende) with a weak to intense quartz-sericite-
pyrite overprint. Quartz-sericite-pyrite alteration is commonly
strongest near phase 3 contacts or close to faults.

Phase 2 is the most strongly mineralized phase and
characteristically contains significant sheeted quartz-
chalcopyritetbornite+pyrite veins (Fig. 12) commonly forming
an orthogonal set (Fig. 13a). The mineralized quartz veins make
up 20 to 45% of the rock mass. Pyrite veins and veinlets (<1 cm
wide) are locally abundant, spatially correlated with increasing
quartz-sericite-pyrite alteration, and cut the quartz-chalcopyrite
veins. Phase 2 contains 5% small (0.5-2 cm) xenoliths of
hornblende diorite that resemble both phase 1 and phase 2 in
mineralogy and texture. The xenoliths have the same alteration
assemblage and intensity as the phase 2 diorite and were altered
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Coarse-grained
sedimentary rocks

Coarse-grained \,_ ¢
de-feldspar N,

Fig. 11. Hazelton Group volcanic and sedimentary rocks. a) Interbedded sandstone, siltstone, and feldspar-crystal tuff younging upright,
looking NE. b) Coarse-grained hornblende-feldspar crystal tuff interstratified with coarse-grained feldspathic sandstones and polymictic pebble
conglomerates, looking northwest tops to the north. ¢) Monomictic volcanic breccia with angular poorly sorted juvenile lapilli to bombs of
hornblende- feldspar- phyric intermediate volcanic rock in a similarly composed groundmass. d) Volcanic breccia containing juvenile hornblende-
feldspar phyric volcanic blocks and lesser Stuhini Group-derived accessory clasts.

after being incorporated. A sample of phase 2 diorite returned
a preliminary U-Pb zircon CA-TIMS age of 204.61 +0.18 Ma
(see below).

4.3.1.3. Flow-banded hornblende diorite porphyritic
intrusive breccia

An intrusive breccia cuts phase 1 and phase 2 diorites in
exposures directly south of Kinskuch Lake. Although it is
compositionally similar to other phases it is texturally distinct,
with a wider range of phenocrysts, including 2% to locally
15% feldspar and 1% to locally 10% hornblende in a very fine-
grained, dark green, strongly chlorite to sericite-pyrite-altered
flow-banded groundmass (Fig. 14a). The breccia zone contains

88

between 10-30% xenoliths of hornblende diorite (1-30 cm),
and lesser quartztchalcopyrite vein fragments (1-2 cm). Some
diorite xenoliths are much more intensely and variably altered
than the groundmass, ranging from weakly to intensely quartz-
sericite-pyrite altered, moderately chlorite-pyritetsericite
altered, to nearly unaltered, and some are cut by quartz-
chalcopyrite veins that terminate at xenolith boundaries. Thus
we infer that these xenoliths have undergone some alteration
and porphyry-style veining before, or during incorporation into
the intrusive breccia.

Locally, several small (1-3 m wide) clast-rich intrusive
breccia and lesser quartz-cemented breccia pipes with steep
east-west trending contacts cut the main, flow-banded intrusive
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Fig. 12. Phase 2 Big Bulk hornblende diorite cut by phase 3 diorite. East-west oriented sheeted quartz-chalcopyrite veins of stage 2 mineralization

in phase 2 diorite cut by thin (1-2 mm) carbonate veins. Some Stage 2 veins have carbonate cores or borders that indicate reactivation by post-

mineral fluids. Top of photo is to the east.

breccias (Fig. 14b). They are not observed cutting any other
phases. These small breccia pipes contain up to 50% variably
altered and mineralized diorite clasts and quartz veins similar
to the intrusive breccia that they cut. Very rarely, the matrix of
the breccias consists of chalcopyrite-bearing quartz.

4.3.1.4. Phase 3: Hornblende diorite porphyry

Phase 3 diorite is the second most voluminous phase, based
on surface exposure. It cuts phase 1, phase 2 and the intrusive
breccia and has sharp east-west trending contacts commonly
displaying chill margins and ripped up xenoliths of the earlier
phases (Fig. 12). Most quartz-chalcopyrite veins in phase 2
diorites are abruptly cut at contacts observed with phase 3.
Xenoliths of Stuhini Group and Hazelton Group country rock
up to 4 m long are common within about 50 m of a contact.
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In its southwestern-most exposure, several dikes and sills
(1-6 m wide) of phase 3 diorite intrude the surrounding bedded
sedimentary rocks. The country rock in contact with phase 3
diorites is often moderately to strongly sericite-pyrite altered.
Although mineralogically and texturally similar, phase 3 is
distinguished from phases 1 and 2 primarily by the scarcity
of intact quartz-chalcopyrite veins (less than 2%), and the
occurrence of fragmented quartz-chalcopyrite veins, and quartz-
chalcopyrite veined diorite xenoliths (1-5%). The xenoliths are
variably altered (predominantly weakly to strongly quartz-
sericite-pyrite+chlorite with lesser moderately chlorite altered)
and in most cases are more strongly altered than the diorite into
which they are incorporated. Phase 3 is cut by abundant (up to
20%) stockworked pyrite veins and veinlets, most of which are
less than 0.5 cm wide, although some can be as wide as 10 cm
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Fig. 13. Big Bulk stock stage 2 (main mineralization) and stage 3 (late mineralization) veins. a) Phase 2 hornblende diorite porphyry, with
characteristic stage 2 sheeted to orthogonal quartz-chalcopyrite veins with sulphide-rich centres. Recessively weathering carbonate veins cut
and offset porphyry related veins. b) Phase 3 hornblende diorite porphyry with moderate quartz-sericite-pyrite (phyllic) alteration and abundant
stockworked stage 3 pyrite veins, cut by a large laminated iron-carbonate vein with sheared and brecciated quartz-chalcopyrite and massive
sulphide vein fragments.

Fig. 14. Big Bulk stock intrusive breccia. a) Fine-grained chlorite-sericite altered flow-banded intrusion breccia with xenoliths of variably altered
diorites and veins. b) Clast-supported intrusive breccia pipe cutting main intrusive breccia.

(Fig. 13b). These pyrite veinlets cut xenoliths and contacts The contacts are commonly visible from a distance, marked
between phase 3 and Phase 2 diorites. by an abrupt decrease in alteration from the rusty weathering
of pyrite-rich phase 3 to grey to green weathering of phase 4.
4.3.1.5. Phase 4: Biotite-hornblende monzodiorite to Phase 4 monzodiorites are mostly unaltered with local weak
monzonite to moderate chloritetepidote alteration of hornblende. Weak
Phase 4 is the most mineralogically and texturally distinct of  quartz-sericite-pyrite alteration, with at most 2% disseminated
the Big Bulk phases. It is an equigranular to weakly hornblende  pyrite, is locally observed close to crosscutting faults. It
porphyritic fine- to medium-grained hornblendetbiotite  contains rare (<2%) xenoliths of quartz-chalcopyrite vein-
monzodiorite to monzonite. It cuts phase 3 at the southern bearing and strongly quartz-sericite-pyrite altered diorites but
margins of the Big Bulk stock with sharp intrusive contacts.  is otherwise unmineralized.
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4.4. Late dikes (Eocene?)

Two distinct suites of nearly unaltered dikes, thought to
belong to the Eocene Hyder suite, cut all Triassic-Jurassic
rocks and reverse faults in the map area. They are locally offset
by steep, dextral brittle faults with m-scale displacement. The
two suites display similar orientations: steep to subvertical
trending roughly north-south or east-west, and are traceable
for up to 1 km along strike. Intermediate biotite-hornblende-
feldspar porphyry dikes and stocks are the most prominent and
are up to 10 m wide. They contain fine- to medium-grained
lathes and needles of hornblende and feldspar in a very fine-
grained groundmass. The second suite are dark green to brown
weathering mafic dikes up to 5 m wide. They are aphanitic
with rare very fine-grained hornblende+feldspar needles as
phenocrysts, or calcite-filled amygdules.

5. Structure

The most prominent structures in the Kinskuch Lake arca
are northerly trending faults and folds (Figs. 3, 15). The map-
scale faults are typically expressed as pronounced lincaments
(Figs. 16a, b). The east side of Kinskuch Lake has abundant
moderately to shallowly, generally west- to northwest-dipping
imbricated thrust faults (Figs. 3, 16c) that cut all Triassic to
Jurassic units, porphyry related-veins and alteration in the map
area. The thrust faults are commonly lined with sheared iron-
carbonate+calcite+barite veins and clasts (Fig. 16d), similar
to other faults in the region considered to be Cretaceous (see
Febbo et al., 2019). Folds related to thrust faults have northeast-
trending hinge lines, moderately west-dipping axial surfaces
and verge to the east, commonly with overturned eastern limbs
(Fig. 15).

In the western part of the map area, the faults are primarily
steeply dipping, mainly northeast-trending dextral strike-slip
structures such as the Tabletop fault, and east-trending, steeply
dipping, south-side-up and north-side-up oblique-slip faults,
such as the ‘central lake fault’ (Fig. 3). Folds with m-scale
wavelengths and east-west striking, moderately dipping axial
surfaces are spatially associated with east-trending faults.

Most of the map-scale folds are asymmetric, tight to open,
inclined steeply to moderately to the west, and doubly plunging.
Many of the map-scale folds are associated with faults, with
axial traces oriented northeast-southwest near Tabletop fault
to nearly north-south to northeast-southwest in the central lake
area (Fig. 3). Minor, m- to dm-scale tight folds are restricted to
fine-grained sedimentary units, commonly paired with minor
faults with similar orientation to larger scale folds. These
folds are rounded and typically have strongly fractured hinges
and axial planar faults. In calcareous rocks, calcite veins are
common in the hinge zones. Broad open northeast-trending
folds west of the Tabletop fault (Figs. 3, 15a) have axial traces
that are oblique to the fault, consistent with dextral strike slip.

Axial planar cleavage is only locally developed as a spaced
fracture cleavage in fine-grained sedimentary rocks and absent
in most other rock types. However, cleavage is well-developed
in strongly phyllic-altered rocks in the Big Bulk deposit. Shear
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zones, especially in strongly quartz-sericite-pyrite altered rocks
in the Big Bulk deposit (Fig. 16¢) also have well-developed
foliation.

6. Geochronology: Big Bulk stock, phase 2

We collected a sample of the Big Bulk stock phase 2 diorite
for U-Pb single-zircon chemical abrasion thermal ionization
mass spectrometry (CA-TIMS) geochronology. The analytical
work was carried out by Richard Friedman at the Pacific Centre
for Isotopic and Geochemical Research (University of British
Columbia); detailed methods and results will be presented
elsewhere. Preliminary results indicate a young concordant
group of zircons that are tentatively interpreted as primary
magmatic grains recording a crystallization age of 204.61
+0.18 Ma (Fig. 17; Table 1). Intriguingly, three of the eight
grains analyzed yielded concordant Paleozoic *’Pb/**Pb ages
(ca. 456-400 Ma) ages. Likely xenocrysts, these older grains
provide a window into the nature of basement to Stikinia.

7. Mineralization, and veins at the Big Bulk prospect
7.1. Stage 1: Early mineralization

The earliest porphyry-related veins recognized are mutually
crosscutting quartz-magnetitetchalcopyritetpyrite veins (0.5-
1 cm wide) and lesser braided magnetite veinlets (<1 mm) with
1-2 mm wide magnetite-quartz alteration selvages. Both vein
types are rare, making up at most 2% of the rock volume. The
quartz veins have fine-grained magnetite and sulphide-rich
centres. These veins are in phase 1 and 2 diorites and rarely in
Hazleton Group volcanic rocks in contact with phase 1 diorites.
They are cut by all other vein types.

7.2. Stage 2: Main-phase mineralization

Stage 2 is marked by moderate to strong quartz-sericite-
chlorite-biotite alteration and rare potassic feldspar. Remnant
secondary biotite is generally only recognizable where later
stages of alteration are very weak. Stage 2 veins contain
quartz-chalcopyritetpyrite+bornite and have sulphide-rich
centres. Stage 2 veins occur as steeply dipping, sheeted veins
(Fig. 12) or form orthogonal sets with northwest and east-
northeast trends (Figs. 13a, 18a). Stage 2 veins typically have
sharp, planar contacts, but are locally discontinuous and tightly
anastomosing, with diffuse boundaries. Stage 2 veins cut phase
1 and 2 diorites. In phase 3 diorite, quartz-chalcopyrite veins
occur mostly as xenoliths with few quartz-chalcopyrite veins,
suggesting that only minor main-mineralizing phase fluid
circulation persisted after intrusion of phase 3 diorites. Quartz-
chalcopyrite veins occur as, or within, rare xenoliths within
phase 4 monzodiorites.

7.3. Stage 3: Late stage-mineralization

Pyritic veinlets (<1 mm) and veins (1-10 cm) cut stage 1 and
stage 2 veins and are associated with strong to intense quartz-
sericite-pyrite (QSP) alteration that is commonly pervasive
and mineralogically and texturally destructive. They cut all
Big Bulk phases, except the phase 4 monzodiorites, and are
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Fig. 15. Structural cross sections (see Fig. 2 for locations). a) Section A-A’ shows paired faults and folds typical on the western side of the lake.
The transitional conglomerates are only developed east of the Tabletop fault; to the west hornblende-feldspar Hazelton Group volcanic breccias
are in direct contact with Stuhini Group sedimentary rocks along a very low angle unconformity and intervening transitional conglomerates are
absent. b) Section B-B’ shows the transition from paired folds and faults in stratified units in the west to the imbricate thrust-faulted and tilted
Big-Bulk stock to the east.

particularly abundant in and surrounding phase 3 diorites (up
to 20%). The veins range from planar to anastomosing and
generally form stockworks (Fig. 13b).

7.4. Post-mineral veins

Iron-carbonate+barite and calcite veins (0.2-30 cm wide) are
common in the map area and cut all Triassic and Jurassic units
as well as all stage 1 through 3 veins (Fig. 13).
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8. Discussion
8.1. Latest Triassic to Early Jurassic tectonics and
sedimentation

The Kinskuch conglomerates mark a fundamental break in
the tectonic history of the region. Thick conglomeratic sections
demand topographic relief to expose source rocks to erosional
levels and create accommodation space for preservation. This
reliefis best generated by syndepositional faults. The megaclast-
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Fig. 16. Typical faults in the map area. a) View to the north of the northeast-trending, moderately west-dipping Kinskuch Lake thrust fault

cutting Big Bulk diorite. b) View to the east of the east-trending central lake fault, which juxtaposes coarse-grained well-stratified sandstone
southward above megaclast-bearing Kinskuch conglomerate containing mainly Stuhini Group-derived clasts. ¢) Thrust imbricates in intensely
quartz-sericite-pyrite altered hornblende diorite (Big Bulk stock phase 3) with well-developed cleavage. d) Iron-carbonate fill spatially related

to east-vergent reverse faults on the eastern side of the map area.

bearing conglomerates are particularly significant and were
likely deposited immediately adjacent to syndepositional fault
scarps. Progressive stripping to deeper parts of the subjacent
Stuhini Group section, as recorded by bottom-to-top clast
compositions that yield an inverse stratigraphy, signifies
approximately 400 m or more, of Stuhini Group unroofing
(Figs. 19,20). Conodonts recovered from a limestone megaclast
derived from the Stuhini Group are Rhaetian, providing a limit
to the onset of faulting. Faulting continued during deposition
of the Hazelton Group, as indicated by intraformational clasts
and by interbedding of the conglomerates and basal Hazelton
tuffs. The onset of Hazelton Group volcanism in the area is
constrained by a U-Pb detrital zircon maximum depositional
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age of 206.7 £1.9 Ma (Hunter and van Straaten, 2020) from
rocks a few km north of Kinskuch Lake. Phase 2 of the Big
Bulk stock, which cuts the basal Hazelton Group, has a U-Pb
zircon crystallization age of 204.61 +0.18 Ma (this paper).
Thus, like elsewhere in northwestern Stikinia (see below), the
Rhaetian (ca. 208-201 Ma; Cohen et al., 2013) witnessed the
demise of the Stuhini arc and a major tectonic and magmatic
reorganization.

The conglomerates are notably absent west of the Tabletop
fault, leading us to suggest that it is a long-lived structure with
an early southeast-side down history that led to unroofing of the
Stuhini Group. Furthermore, the large megaclasts of limestone
and chert are found close to the present position of east-west
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trending faults (e.g., ‘shower falls’ and ‘central lake’; Figs. 3,
19), and we speculate they too may have been active during
sedimentation to generate significant topographic relief. If
so, younger Cretaceous fold and thrust belt deformation has
reactivated, inverted, and likely reoriented many of the faults
that would have been active during this time, obscuring original
kinematics and displacement. We propose that the Tabletop
fault and likely other northeast-trending faults in the area had
an early (latest Triassic) history with strike-slip or oblique
movement, and that releasing step-overs, splays, or double
bends in this fault network created local zones of north-south
extension, easterly trending normal faults, and local pull-apart
basins into which the Kinskuch conglomerates were deposited.
Consistent with the notion of local north-south extension
and east-west trending normal faults, the Big Bulk phases of
intrusion are more or less tabular, with an overall east-west
orientation, and the sheeted veins of the main stage porphyry
also have an east-west orientation.

8.2. Regional tectonic and metallogenic implications

Similar evidence for latest Triassic to Early Jurassic
syndepositional faulting and deposition of conglomeratic rocks
has been reported in the KSM and Bronson areas (Nelson
and Kyba, 2014; Kyba and Nelson, 2015; Febbo et al., 2019),
suggesting widespread, latest Triassic tectonic instability
throughout much of the Stewart-Iskut district during the
transition from the Stuhini Group to the Hazelton Group. This
transition appears to be broadly coeval with latest Triassic to
Early Jurassic deformation in the Stewart-Iskut district (e.g.,
Logan and Koyanagi, 1994; Brown et al., 1996) and is also
broadly coeval with uplift and erosion of Stikine plutonic suite
batholiths (Late Triassic; Brown et al., 1996; van Straaten and
Nelson, 2016). U-Pb detrital zircon studies show that erosion
of these batholiths shed detrital material into successions as old
as latest Triassic basal Hazelton Group (Nelson et al., 2018;
Hunter and van Straaten, 2020).

More regionally, the demise of the Quesnellia-Stikinia
(Nicola-Stuhini) magmatic arcs in the Late Triassic is marked
by arc uplift and local picritic magmatism, and followed by
a period of prolific porphyry Cu emplacement in the latest
Triassic to earliest Jurassic (Logan and Mihalynuk, 2014).
Work in districts with young porphyry systems, where sea-floor
bathymetry can be used to infer the architecture of subducting
slabs, suggests that porphyry formation is commonly temporally
associated with the subduction of aseismic ridges, seamount
chains, and oceanic plateaus (Cooke et al., 2005). Furthermore,
it has been suggested that subduction of such features may
cause conditions favourable for porphyry emplacement
through two primary mechanisms:1) high-volume hydrous
melt production within the mantle wedge followed by; 2) the
development of local zones of extension that allow magmas
to ascend (Richards et al., 2001; Richards, 2003; Cooke et al.,
2005; Bertrand et al., 2014)

Logan and Mihalynuk (2014) proposed that subduction of
an interarc complex, the Sitlika-Kutcho-Venables arc, resulted
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a) Main-stage veins

b) Early and late stage veins

Main stage veins
L]

. Chlorite-epidotetsulphide veins

n=80 n=28
. Maén stage shear veins (normal)  Early-stage magnetitetquartztpyrite veins
n= n=14

Late stage pyrite veins
n=43

. Quartz veins reactivated by carbonate (reverse)

n=9

Fig. 18. Equal area stereonets showing poles to porphyry-related veins with interpreted relative timing. Note the contrast between the sheeted/
orthogonal main-stage veins and the stockworked early and late-stage veins. a) Main-stage extensional quartz-chalcopyrite+/-pyrite veins show
two main orientations: NW-SE and E-S to NE-SW. Shear veins of identical mineralogy display down-dip motion. b) Early veins (magnetite-
bearing), late-stage veins (massive sulphide) and veins with propylitic (epidote-chlorite-pyrite) assemblages of indeterminate timing have no

discernable preferred orientation.

in buoyancy-driven stalling of subduction and arc-parallel
tearing of the slab. The slab-tear associated with subduction
of the Kutcho-Venables-Sitlika primitive arc resulted in the
ingress of hot subslab mantle into the hydrated mantle wedge.
Accordingly, this promoted extensive partial melting followed
by lower degree partial melts that are associated with porphyry
formation as the thermal perturbation decayed. Logan and
Mihalynuk (2014) emphasised the role that orogen-parallel and
transverse structures played in localizing porphyry deposits in
Stikinia and Quesnellia.

Consistent with the perturbed subduction model proposed by
Logan and Mihalynuk (2014), we suggest that oblique plate
convergence during stalled subduction led to enhanced strain
partitioning and inboard strike slip (e.g., Teyssier et al., 1995).
Accordingly, local zones of extension related to this strike slip
led to the formation of small pull-apart basins and permitted the
ascent of magmas that formed Late Triassic porphyry deposits
like the Big Bulk prospect.

9. Conclusions

Coarse conglomerates at the base of the Hazelton Group at
Kinskuch Lake preserve evidence of syndepositional faulting
and unroofing of the Stuhini Group in the latest Triassic. The
prominent northeast-trending Tabletop fault bounds these
conglomerates and defines the western edge of a high-relief
depocenter in which conglomerates, including 120 m-scale
megaclasts, accumulated. Systematic changes in clast size
and composition within the conglomerates are related to
syndepositional faults. We propose that in the latest Triassic,

96

the Tabletop fault was a northeast-trending strike-slip or
oblique-slip fault and that subordinate east-west faults were
generated in releasing step-overs or splays between it and other
faults in the area. Syndepositional faulting is constrained to
the Rhaetian (latest Triassic) from conodonts reported from
a limestone megaclast in the conglomerates, a U-Pb zircon
detrital maximum depositional age of 206.7 +1.9 Ma from
basal Hazelton (Hunter and van Straaten, 2020) and the cross-
cutting relationships between the Big Bulk stock (204.61
+0.18 Ma, this paper) and the conglomerates. The east-west
trend of the multiphase Big Bulk diorite stock, which hosts
porphyry Cu-Au mineralization in sheeted quartz-chalcopyrite
veins, is consistent with north-south extension during porphyry
emplacement.

We suggest that latest Triassic to earliest Jurassic local basin
formation in proximity (temporally and spatially) to porphyry
systems is consistent with the stalled subduction model
proposed by Logan and Mihalynuk (2014). Local extensional
regimes and fault systems may have promoted and focussed
the ascent of magmas associated with latest Triassic to early
Jurassic porphyry Cu mineralization in northwestern British
Columbia.
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Fig. 19. Stratigraphic variation of clast compositions in the Kinskuch conglomerates. Contacts between conglomerates of different clast
composition are presented as 6 main units to highlight the systematic vertical and lateral variation in clast content. a) At top, schematic
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Fig. 20. Schematic diagram for generating the inverse stratigraphy recorded by clast compositions in the Kinskuch conglomerate by incision of
the Stuhini Group to progressively deeper levels.
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