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INTRODUCTION

The Bronson Creek area (Figure 2-15-1) contains several
significant mineral deposits and showings, including Snip,
the largest currently operating gold producer in British
Columbia, owned by Cominco Metals (60%) and Prime
Resources Group Inc. (40%). These occurences underscore
the importance of understanding controls on mineralization
#s a guide to further exploration. For example, the Snip,
Johnny Mountain and Inel deposits are all examples of
structurally controlled deposits spatially associated with
syntectonic porphyry intrusions. Work by D. Rhys on the
Snip deposit (Rhys and Godwin, 1992) and recent mapping
by P. Metcalfe and James Moors (1993 this volume)} is
presently delining the stratigraphic and structural evolution
of the entire western Iskut River area, and a comprehensive
isotopic and geochemical examination of Mesozoic plutons
in the area is in progress (Macdenald et al., 1992).

The Inel property was originally staked by R.G. Gifford
in 1969, and subsequently acquired by Skyline Explorations
Limited. Surface exploration was carried out under option
by Texasgulf Inc. in the mid-1970s, and later by Skyline. In
1987 the property was optioned, and later acquired by Inel
Resources Ltd. Between 1987 and 1990, two adits were
driven (AK and Discovery levels; Figure 2-15-1), and a
total of 1200 metres of drifting and 11 500 metres of
diamond drilling were completed (Gifford, §1991). During
1990, Inel Resources amalgamated with Guli International
Minerals Limited, which is now the sole property owner.

To better constrain the geological evolution of the [nel
deposit and explore possible similantes with the nearby
producing Snip and past-producing Johnny Mountain
deposits, we examined the underground workings during
the 1992 field season. The underground program included
sampling and structural mapping at 1:500-scale through
most of the two exploration drifts. Low oxygen levels at the
end of the Discovery drift limited access.

GEOLOGICAL SETTING

The Ine! property lies near the centre of the Snippaker
map area within Intermontane Belt rocks just northeast of
their boundary with Tertiary plutons of the Coast Plutonic
Complex. Regional geologic maps {(Lefebure and Gunning,
1989; Alldrick er al., 1990) show the property to be under-
lain by a mixed velcanic and sedimentary succession,
characterized by fine-grained marine sedimentary strata and
mafic porphyritic flows and other volcanic rocks. Numerous
intermediate to felsic dikes and stocks, associated with both
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Jurassic and Tertiary magmatism, intrude the: e rocks. Fre-
vious workers disagree on the age of the strata: Lefebure
and Gunning (1989) suggest a Lare Triassic ag 3, and assign-
ment to the Stuhini Group, whereas Alldrick ef af., (1990
prefer the Jurassic Hazelton Group. Recent mapping by
P. Metcalfe (personal communication, 1992} ndicates tha
rocks at inel are lateral equivalents to stratl exposec al
Snippaker Peak, which contain Upper Triass ¢ ammoniies
{Nadaraju and Smith, 1992).

The Inel property is on the southwestern flank of the
south end of Snippaker Ridge, overlooking the Bronson
Glacier. Jurassic strata on the upper part f Snippaker
Ridge, and to the west on the upper part of Jshnny Ric ge.
are flat lying to moderately tilted. Gold-bearin 1 veins of the
Stonehouse deposit at the Johnny Mountain go d mine occu
in the lower part of this sequence. On Johnny Ilidge, uncon-
formably underlying Triassic sedimentary wd volcanic
strata are complexly folded and bedding at:.iwdes raige
from flat lying to overturned. In contrast, the wo packages
are more nearly concordant on Snippuker dge, wtere
Triassic strata are mostly flat lying to gently lipping. This
folded Triassic sequence contains the Snip eposit at the
base of Johnny Ridge.

Major structures in the Inel area include ste:p orthogenal
fault sets striking northeasterly and northwesterly (Lefebure
and Gunning, 1989; Alldrick et «l., 1990), Tt ese fuults dc
not appreciably offset stratigraphic contacts, nd displace-
ments are probably a few hundred metres or less. Mappable
folds are limited to tight, locally overturne I, northwest-
trending folds in the Triassic strata at Johnny M ountain, and
to broad, upright open warps in the overlying J irassic rocks.

GEOLOGY OF THE AK DRIFT

Rocks exposed in the AK drift (1650-metr2 mine level.
Figure 2-15-2) are dominantly laminated to tiinly bedced.
graded siltstones and mudstones, with subordi iate interbzeds
of matrix-supported cobble conglomerate and breccia up tc
5 metres thick. Clasts within these coarser layers range from
0.5 to 60 centimetres in diameter and consis® of roune ed
massive medium-grained tonalite and angulir mudstcne
The clasts comprise between 5 and 30 per cet of the unit
and are surrounded by a massive siltstone to mudstone
matrix. Rare fining-upward beds within the 1iminated « It-
stone and mudstone sequence grade fromn a clast-rich basal
conglomerate into massive mudstone. lIsoli ted rounded
tonalite to diorite clasts, | fo 3 centimetres in diameter, are
common throughout the siltstone and mudstone unit.
Medium-grained, medium to thickly bedded greywa:ke
occurs at the southeast end of the drift. Intrusive lithologies
in the AK zone are limited to a medium tc fine-graizec
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Figure 2-15-1. Location map of the Bronson Creek arca, showing the locations of the Inel property.
and the Snip and Stonehouse mines.

plagioclase-porphyritic stock which intrudes the siltstone
and mudstone unit near the portal.

Rocks previously described as heterolithic intrusive brec-
cias are exposed in the west end of the AK drift (Figure
2-15-2). These rocks have concordant contact relationships
to mudstones underground, and a matrix composition simi-
lar to that in conglomeratic rocks observed elsewhere in the
drift. Rounded massive to medium-grained tonalite to
diorite clasts and angular mudstone to siltstone clasts occur
in a medium to coarse-grained lithic greywacke matrix
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(Plate 2-15-1). The sedimentary clasts display variable
degrees of pyrite alteration, and often have 1 to 4-millimetre+
bleached haloes. Surface exposures of this unit show it
forming a tabular body discordant to bedding in enclosing
strata, forming the basis for its suggested intrusive breccia
origin (V. Jaramillo, K. Tlerbrun; personal communication,
1992).

Throughout the AK workings, beds dip gently easterly to
northeasterly, except in locally disrupted areas. Structural
features superimposed on these strata include stockwork
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veinlet systems, thick sulphide veins, localized folds and
brittle fanlts. Zones of potassium feldspar - sericite altera-
tion bleach the laminated siltstones and are spatially associ-
ated with a pyrrhotite-sphalerite stockwork, Feldspar stain-
ing indicates that potassium feldspar occurs irregularly in
this altered zone, and is absent from some strongly bleached
samples. The veinlets have both moderate southeast and
shallow north-northeast bedding-parallel dips. Several steep
southwest-striking pyrite +calcite + sphalerite = biotite =
chiorite veins, up to 40 centimetres wide, are associated
with potassium feldspar alteration. Some of these steep
veins are folded about flat-lying axial surfaces, Gouge-filled
faults, locally with rusty bleached envelopes and thin calcite
vein fill, cut ali other structures. Fhese have variable orien-
tations, but most commonly dip moederately to steeply to the
northwest, Slip direction and amount for these late struc-
tures could not be determined from available exposures.

Galena from a thin sulphide veinlet at the southeast end
of the AK drift returned an Early Jurassic Pb-Ph relative age
{Godwin et al., 1991).

Near the east end of the exploration drift, bedding is
deformed by disharmonic, overturned minor folds with vari-
ably oriented axial surfaces. A phylitic bedding-paratlel
foliation is developed locally within this zone.

Exploration drilling from the AK drift intersected a
southwest-dipping orthoclase-porphyritic dike 7 to 15
metres wide, 50 metres northeast of the drift (Figure 2-15-2
inset; compiled from Gitford, 1991). This dike is not
exposed in the workings. An altered, mineralized hetero-
lithic breccia or conglomerate, 5 to 2 metres thick, in its
immediate footwall, known as the AK zone, strongly resem-
bles the ““intrusive breccia® at the west end of the AK drift.
It consists of tonalite, diorite and siltstone/rnudsione clasts
in a sandy matrix and has contacts discordant to bedding in
surface exposures. Drill-core samples often have a porous to
pyritized matrix. Areas of highest pyrite content carry sub-
econontic copper, lead and zinc values associated with sig-
nificant gold content. On the basis of current drilling infor-
mation, a resource of 57 600 tonnes with an average grade
of [1.7 grams per tonne gold has been calculated for this
zone (Gifford, 1991).

compiled from maopping

by Gulf intarnationot

LT e AV

I trinty hesed la Onintad Fodad
sitslons, zorcstans, ong mudstons

ongiomerdtt, toroile 1o diorits ®

cabie com
ond mudstons Giatls, comss IRk wecks motel

coitie conglomerdls, tondtite
1o aierita ong mudstons ciosts sty male

#ne to medum-grained massive
piagisciatephyic dorite

ares of potaesic Steration

HETPES
teading

fuiation

ex{angion un

shear vein (shawing o ond
wickensice orientation}

fouil, commoniy Wi rusly gouge
(shawing dip ond sHckanside arentotion)

CEOLOGY OF THE AK DRIFT

Figure 2-13-2. Geology of the AK drift, based on 1992 underground mapping.
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GEOLOGY OF THE DISCOVERY DRIFT

The Discovery drift (1510-metre mine level; Figure
2-15-3) contains many of the same lithotypes present in the
AK drift. Bedded to laminated siltstones and greywackes,
generally coarser grained than equivalent units in the AK
drift, are the dominant rock types. Greywackes in the Dis-
covery drift are massive 10 medium bedded and generally
poorly sorted. and contain scattered siltstone interbeds.
Local coarser grained layers contain granule-sized angular
mudstone fragments and well-rounded quartz grains.

Epidotized volcanic breccia at the eastern end of the
mapped Discovery workings contains angular porphyritic
fragments with black, biotite-altered mafic phenocrysts and
epidote spots. The fragments are typically 0.5 w 3 centi-
metres in diameter, with highly angular, pitted margins that
commonly interlock with adjacent fragments. The breccia
matrix is a fine-grained mixture of epidote. calcite, and
locally, potassium feldspar. A drill-hole intersection of this
unit clearly shows that the epidote-calcite matrix material
has replaced a fine to medium-grained mafic rock along
fractures, indicating that the texture observed has probably
resulted from intense alteration of a fractured basaltic
protolith.

Two intrusive bodies are exposed at the southern end of
the workings, outside the mapped area (Figure 2-15-3, inset
map). A steeply southwest-dipping orthoclase-porphyritic
dike, 6 metres wide, is exposed at the far southern end. This
dike contains 5 to 10 per cent, 0.3 to 3-centimetre potassium
feldspar crystals in a chloritic, medium-grained plagioclase-
rich matrix (Plate 2-15-2). Tt is texturally and composi-
tionally similar to the dike associated with the AK zone
mineralization, of which it may be an offset extenston. Five
metres north of this dike, a parallel medium-grained mas-
sive, plagioclase-porphyritic dike, 10 metres wide, intrudes
the greywackes. The fine-grained matrix of the dike is
moderately 1o strongly potassium feldspar altered. In addi-
tion, medium-grained plagioclase-porphyritic diorite dikes
intrude the nerth-central portion and the southeastern por-
tion of the mapped workings.

Plate 2-15-1. Cobble conglomerate with tonalite to
diorite and siltstone clasts, from the west end of the AK
drift. Note the bleached alteration haloes around some silt-
stong clasts.
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Bedding in the mapped portion of the Discovery drift is
upright and has shallow to moderate northeasterly and
southeasterly dips that define two broad, west-trending
upright folds. Mesoscopic structural features in this area
include sheeted shear veins, faults, foliation and extension
veins. Shear veins are most common and generally have
moderate southwest, northeast and southeast dips. There are
two main varieties of vein infillings: calcite-chlorite veins,
with subordinate quartz, biotite, pyrite and sphalerite; and
massive pyrite-calcite-quartz veins with lesser chlorite und
biotite, Calcite-chlorite veins are the most abundant, and
range up to 40 centimetres in thickness. These commonly
have a laminated fill of alternating chlorite and calcite-rich
layers (Plate 2-15-3) and rarely have narrow biotite aliera-
tion envelopes. Massive pyrite veins are mostly thicker (up
to 2.0 m) and commonly have biotite alteration envelopes
0.2 10 1.5 centimetres wide. Pyrite veins strike 090° to 1107,
and are locally cut by calcite-chlorite veins, which usually
strike 120° to 144°. Calcite-chlorite veins often contain a
subhorizontal internal foliation oblique to vein walls. This
foliation also occurs in adjacent footwall rocks, but rotates
10 steeper dips along the vein-footwall contact. In one vein,
pyrite grains have well-developed pressure shadows aligned
on the flat foliation surface. In several veins, the layered
vein-filling material is disrupted by asymmetric, down-dip
verging folds with shallow fold axes. Slickenside lineations
on chlorite foliation surfaces in the veins mostly record dip-
slip movement. Offset markers are rare; one southwest-
dipping pyrite-rich calcite-biotite-chlorite vein, 15 centi-
metres wide at the southeast corner of the mapped area
offsets one of the potassium feldspar altered dioritic dikes
by 1.5 metres in an apparent normal sense. A sample of
galena collected from a l-metre quartz-sulphide vein at
46.95 metres in Discovery drillhole U-87 (Figure 2-15-3)
returned an Early Jurassic Pb-Pb relative age (A. Pickering,
personal communication, 1992).

A strong spaced cleavage in siltstones in the north-central
section of the workings is defined by closely spaced (0.3,
3 cm) bedding-parallel chlorite-calcite > pyrite+quartz+
biotite veinlets and stringers.

Blocky quartz-calcite extension veins occur rarely in all
rock units. The veins have various orientations; a well-
developed moderately southeast-dipping set occurs at the
central east end of the mapped area. Some extension veins
crosscut shear-vein fabrics, but are also offset along them.

Rusty gouge-filted faults cut all other structures and form
northwest and northeast-striking sets. Faults of both sets dip
moderately to steeply to both sides and rarely have down-
dip slickensides. Sense and amount of displacement, and
relative chronology of fault sets could not be determined
from the mapped exposures.

Several zones of potassium feldspar alteration that affect
the siltstones are spatially associated with stockwork vein-
lets of pyrite, chlorite, biotite and calcite. In the south-
eastern part of the mapped area (Figure 2-15-3), four
bedding-parallel altered zones range from 0.2 to 2.5 metres
thick, and have common southwest-dipping veinlet orienta-
tions. A similar alteration style surrounds the two dikes at
the south end of the Discovery drift, and is coincident with
several thick pyrite veins. This alteration cuts bedding and
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Figure 2-15-3. Geology of the Discovery drift, based on 1992 underground magping.
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is parallel to dike contacts. In contrast, no alteration is
associated with the diorite dike in the northern part of the
Discovery workings.

DISCUSSION

New underground mapping at Inel highlights some
important simitarities to other deposits in the Bronson Creek
area. The mine sequence is dominantly sedimentary, with
the possible exception of an altered volcanic breccia in the
Discovery drift. The AK zone breccia or conglomerate is
enigmatic, and requires further investigation to determine
its origin. The clast type, abundance, and texture are identi-
cal to that of siltstone-mudstone matrix scdimentary con-
glomerates in the AK drift. If this unit is truly discordant to
bedding, it may have an origin similar to the pebble dikes
described in some copper porphyry systems (e.g.. El Sal-
vador; Gustafson and Hunt, 1975). Mineralization over-
prints this unit. and the spatiaily associated orthoclase-
porphyritic dike probably intruded synchronous with both
mineraiization and alteration on the AK and Discovery
levels.

0 5

centimetres

Plate 2-15-2. Porphyritic dike. from the south cnd of the
Discovery drift. Coarse orthoclase phenocrysts are enclosed
in a chloritic medium-grained plagioclase-phyric
groundmass.

0
T —
centimetras

Plate 2-15-3. Laminated calcite-chlorite-pyrite-quartz
vein from the northeastern Discovery drift, with an asym-
metric fold outlined by a quartz vein. A massive pyrite band
runs through the top of the picture, beside the scale bar.
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The northeast and southwest-dipping orientations of
shear veins on the Discovery level may represent a conju-
gate array. The normal sense of motion tor both sets is
consistent with this interpretation. Minor. southeast-dipping
shear-veins are paralle] to bedding. suggesting rheologically
controlled failure and movement along bedding surfaces
during formation of the conjugate vein sets. Crosscutting
relationships show the massive pyrite veins predate the
calcite-chiorite veins.

The irregularity of fold axes and axial planes. and the
presence of internally folded siltstone and mudstone clasts
in conglomerates of the AK drift suggest that soft-sediment
deformation may have been occuring during or slightly after
deposition. Later folding of sphalerite-pyrite veins about
subhorizontal axial surfaces is kinematically consistent with
and may be linked to formation of the shear veins.

Two styles of alteration are developed in both mine
levels; bedding parallel to discordant zones of predomi-
nantly potassic alteration associated with sulphide-chlorite-
caleite stockwork veins; and biotite - potassium feldspar -
chlorite-silica envelopes developed around shear veins.
Both styles occur together, but the broad, stockworked
alteration zones may slightly predate the shear veins in
some places, as demonstrated by their local offset by shear
veins. The broad alieration zones may represent a channel-
ing of fluids along permeable rock units that were super-
ceded by flow along the shear veins once they developed.
The spatial association of the orthoclase porphyry dike with
alteration and mineralization implies that it may be a poten-
tial source of fluid and/or heat for at least part of the
hydrothermal system. Dioritic dikes in the Discovery work-
ings are offset by sheur veins and are potassium feldspar
altered, indicating hat they predate the mineralizing event.

COMPARISON WITH THE SNIP AND
STONEHOUSE DEPOSITS

The geclogy of the Inel deposit contains notable sim-
ilarities to published descriptions of the Snip and Stone-
house deposits. Structures at both Snip and Inel are domi-
nated by shear veins with layered calcite, chlorite and
biotite fill hosted by probable Triassic sedimentary rocks
(Rhys and Godwin, 1992). Kinematic indicators in both
locations indicate a large component of down-dip simple
shear associated with vein formation. In contrast. the Stone-
house deposit consists of a set of parallel, tabular, exten-
sional quartz-sulphide veins cutting Jurassic velcanic and
volcaniclastic strata (Britton er al., 1990).

At all three deposits, porphyritic intrusions are co-spatial
with altcration and minerafization. At Snip. the Red Bluft
porphyry, a potassium feldspar megacrystic quariz
monzonite to monzodiorite body, intrudes footwall sand-
stones approximately | kilometre from the ore deposits of
the Twin zone. At Stonehouse, two-feldspar porhyry dikes
(Britton er af.. 1990} cut the volcaniclastic sequence, and
are in turn cut by mineralized veins. Our descriptions above
note the occurrence of altered potassiwm feldspar megacrys-
tic and dioritic dikes within the mine sequence at Inel.
[sotopic data are consistent with intrusion broadly coeval
with mineralization. Uranium-lead analyses for the Red
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Bluff porphyry (19521 Ma, Macdonald er al., 1992), the
Inel stock (190+3 Ma, Macdonald et al., 1992), and the
Stonehouse two-feldspar porphyry dikes (19423 Ma, M-L.
Bevier, personal communication, 1992} are consistent with
Early Jurassic galena Pb-Pb ages from all three deposits
(Godwin et al., 1991},

Finally, potassic alteration is widespread at Stonehouse.
Snip and Inel. Biotite envelopes are common around veins
at Snip and Inel, as are wide zones of potassium feldspar
alteration associated with sulphide-calcite-chlorite stock-
work veining. Mineralized veins at Stonehouse are envel-
oped by potassium feldspar alteration zones 3 to 10) metres
thick, and this alteration hosts well-developed pyrite-quartz-
chlorite-calcite veins and veinlets.
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