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Giant Mascot Magmatic Ni-Cu-PGE Sulphide Deposit

The Giant Mascot Ni-Cu-PGE deposit remains British Columbia’s only past-producing
nickel mine (1958-1974) with 4.2 million metric tonnes of ore grading 0.77 wt% Ni and
0.34 wt% Cu, minor Co, Ag and Au, and unreported platinum group elements (PGE;
Christopher and Robinson, 1975). The deposit belongs to an increasingly important
class of under-explored, orthomagmatic Ni-CutPGE sulphide deposits located at

convergent margins. These arc-related, ultramafic-mafic intrusions, which are known to

98.6

host economic mineralization, generally have small footprints (~200 m? to 10 kmz) and

may exhibit crudely concentric lithological zoning. Ultramafic cumulates and associated

97.8

gabbros characteristically contain hornblende and orthopyroxene. The occurrence of

cumulus orthopyroxene in ultramafic rocks distinguishes these intrusions from those of

97.0

Alaskan-type affinity in the supra-subduction zone environment. The geology and

geochronology of Giant Mascot summarized herein is taken from recent work by Manor
(2014); the geological map showing the major rock units is modified from original

mapping by Aho (1954).

The Giant Mascot ultramafic intrusion forms an elliptical plug (~3 x 1.3 km) at the
southeastern margin of the Coast Plutonic Complex, the locus of Late Jurassic to
Paleogene arc magmatism in the northern Cordillera. The intrusion is hosted by the
Upper Triassic Settler schist and Late Cretaceous Spuzzum pluton. Regional
metamorphism (mid- to lower crust) reached upper amphibolite grade at ~91-86 Ma

96.2

95.4

94.6

93.8

208238 Date (Ma)

93.0

(Mitrovic, 2013). The Giant Mascot ultramafic rocks are remarkably fresh and comprise

dunite, hornblende-bearing peridotite (harzburgite,
(hornblende-bearing orthopyroxenite, websterite),

Iherzolite)

hornblendite with minor phlogopite and plagioclase, and accessory chromite, Fe-Ti

oxides, apatite, zircon and rutile. Olivine-rich cumulates occupy the core of the crudely

zoned intrusion and pegmatitic hornblendite-hornblende gabbro forms a discontinuous

rim. The sulphide ores (mainly pyrrhotite, pentlandite and chalcopyrite) exhibit

unambiguous magmatic textures and are predominantly hosted in dunite, peridotite

and pyroxenite.

U-Pb zircon geochronology of pyroxenite and hornblendite has yielded a Late

Cretaceous age (ca. 93 Ma) for crystallization of the Giant Mascot intrusion, and a
slightly older but statistically distinct age (ca. 95 Ma) for the host Spuzzum diorite, in
agreement with observed contact relationships. “°Ar/**Ar dating of a mylonite cutting
hornblendite-hornblende gabbro at the rim of the ultramafic intrusion reveals open

system loss of radiogenic argon starting shortly after

and pyroxenite 92.2
hornblende pyroxenite and
91.4
90.6
89.8
89.0
consolidation (peak

metamorphism ~91-86 Ma; Mitrovic, 2013). The new geochronological results indicate
the timing of sulphide mineralization (ca. 93 Ma) and establish the Giant Mascot ores

as the world’s youngest known, orthomagmatic Ni-Cu-PGE deposit.
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GIANT MASCOT ULTRAMAFIC SUITE (ca. 93 Ma)

75% stubby prismatic hornblende crystals.

Hb

HPx

decimetre-scale modal layering.

Px

Pd

Dn

disseminated sulphide.

SPUZZUM PLUTON (ca. 95 Ma)

Sqdi

Shgn

Sgn

Black and white mottled, medium- to coarse-grained hornblende gabbro with minor
pyroxene (<15 vol %) and phlogopite (<5%); melanocratic varieties contain up to

Black to grey-brown, medium-grained to pegmatitic hornblendite and feldspathic hornblendite:
subhedral hornblende (80-98 vol %), minor pyroxene (<5%), rare phlogopite (<5%) and trace
disseminated sulphide; forms a discontinuous pegmatitic zone up to 40m wide at the periphery
of the ultramafic intrusion and also occurs in the pyroxenite.

Black to dark green, medium- to coarse-grained hornblende pyroxenite (websterite and ortho-
pyroxenite), locally oikocrystic and feldspathic: anhedral-subhedral pyroxene (20-60 vol %)
and hornblende (20-80%) with minor olivine (<5%) and trace sulphide; rare centimetre- to

Dark brownish green, medium-grained pyroxenite (websterite, olivine websterite and ortho-
pyroxenite), locally oikocrystic and feldspathic: subhedral pyroxene (55-90 vol %), olivine
(5-35%), minor hornblende (<5%) and disseminated trace magnetite and sulphide.

Dark brownish green, fine- to medium-grained, locally oikocrystic peridotite (lherzolite and
harzburgite): subhedral olivine (40-80%), pyroxene (30-60%), minor hornblende (<10%), net-
textured sulphide (pyrrhotite, pentlandite and chalcopyrite, 2-25%) and trace chromian spinel.

Dark green to yellow-brown, fine- to medium-grained, equigranular dunite: subhedral olivine
(90-95%) and minor interstitial pyroxene (5-10%) with accessory chromian spinel and trace

Pale grey, medium-grained hornblende-biotite diorite and quartz diorite: subhedral plagioclase
(An30-55; 40-60%), pyroxene (10-35%), biotite (5-20%), hornblende (5-15%) and accessory
magnetite and ilmenite, and trace disseminated sulphides; entrains sparse ultramafic xenoliths
and locally exhibits a moderate to strong foliation.

Pale grey to pinkish grey, medium-grained, biotite-hornblende gabbronorite, diorite and minor
norite: subhedral calcic plagioclase (An50-70; 45-75 vol %), pyroxene (15-35%), hornblende
(5-20%), biotite (<5%), quartz (0-15%), Fe-Ti oxides (iimenite and magnetite<2%) and trace
disseminated sulphides; weak to moderate foliation.

Pale grey to pinkish grey, medium-grained gabbronorite, diorite and minor norite: subhedral
calcic plagioclase (An50-70; 45-75 vol %), pyroxene (15-35%), quartz (0-15%), hornblende
(<5%), Fe-Ti oxides (ilmenite and magnetite<2%) and sulphides (pyrrhotite, pentlandite,

chalcopyrite<5%); weak to moderate foliation; rare centimetre-scale modal layering and
subround xenoliths of pyroxenite and hornblende pyroxenite.

Sgng of Zofka Ridge.

UPPER TRIASSIC
SETTLER SCHIST

Ss

Semi-massive sulphides in peridotite, Pride of Emory
orebody.

Mineralized pyroxenite exhibiting partially disrupted,
weak modal layering. Hammer handle is 50 cm long.

Recommended Citation

- “Giant Mascot Mine. June, 1

Garnetiferous gabbronorite-diorite adjacent to small raft of Settler Schist in the western part

Dark grey, finely to coarsely crystalline, metasedimentary schist containing garnet, staurolite,
kyanite, biotite, plagioclase and quartz, minor graphite and trace pyrite.

1

Aerial view of Giant Mascot Mine looking northwest
(cover of Western Miner and QOil Review, 1969).

Thin mylonite zone (extreme right) cutting
pegmatitic hornblendite-hornblende gabbro.
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MAP SYMBOLS

Geological contact, defined

Geological contact, approximate

Geological contact, inferred

Modal layering, inclined

Dyke (hornblendite or hornblende gabbro), inclined, vertical
Foliation or schistosity, inclined

Foliation or schistosity, inclined, vertical (Aho, 1954)

Foliation induced by shearing, inclined

Foliation induced by shearing, inclined, vertical (Aho, 1954)
U-Pb zircon date (Ma, 2 sigma; determined by R. M. Friedman)

40 Ar/ 3gﬁ\r date (Ma; H, hornblende; L, large crystal; B, biotite;
X, xenolith; inverse isochron dates determined by J. Gabites)

Tunnel and adit

Orebody (projected to surface)

Outcrop examined

Outcrop too small to show at map scale
Flooded land (swamp)

Stream or river

Contour (100m)

Contour (20m)

Road (dirt)
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N 1600 Orebody GEOLOGICAL PLAN
—N— OF
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o‘f',;q UNDERGROUND WORKINGS TABLE 1. Giant Mascot mine and exploration history Giant Mascot Ni-Cu-PGE Orebodies
R Ve PACIFIC NICKEL MINES —
L (Aho, 1954) Date Activity Owner The Giant Mascot orebodies were discovered in 1923 by Carl Zofka at the Pride of Emory showing.
3 SR ' 1923 Nickel showings first discovered at Pride of Emory by Carl Zofka Underground development and mining began in the 1930s and continued intermittently under various
Y ore i:}?gggdion 1927-1933  Surface exploration B.C. Nickel Co. operators until mine closure in 1974 {Table 1; and Pinsent, 2002). Statistics for 28 orebodies are given in
L : 1933 Underground development began B.C. Nickel Mines Ltd. Table 2, and detailed plans and sections of selected orebodies are reproduced from Aho (1954, 1956),
: : A 3550 (No. 1 tunnel) and 3275 (No. 2 or Chinaman tunnel) developed Clarke (1969), and McLeod (1975).
\\ 1937 1.2 Mt of ore mined at 1.38% Ni and 0.50% Cu — . . — - . R ’ o
The main mineralized zone trends N75°W through Zofka Ridge. Sulphide ore zones have steep attitudes

Property closed down - all drill core lost and form pipe-like, lensoid and tabular bodies measuring 4-76 m in length, 4-31 m in width and 15-345 m

: | 193:?;:?52 Em?em: idle due to poor marta conditions and World War Il Pacific Nickel Mines Ltd. in vertical extent. The orebodies are classified as zoned or unzoned based primarily on ore textures.
—_ Nl — R L e N Zoned ore shoots are concentricaily zoned, predominaniiy pipe-iike bodies with a core of massive or
1 uise sufvey conductea by Newimont Exploration L. _ semi-massive ore surrounded by a shell of disseminated to net-textured sulphide (e.g. Brunswick No. 1, 5
\ | Electromagnetic and magnetometer surveys conducted by McPhar Geophysics and 512). Massive and semi-massive mineralization containing up to 50 vol% crystals of olivine and/or
/ X 1952 Pacific Nickel Mines L td. and Newmont Mining Corn. of Canada merge Western Nickel Mines Ltd. orthopyroxene occurs in unzoned orebodies that are lensoid or pipe-like in shape (e.q., Brunswick No. 2,
I I B Zonad dunite core to > \\ 2600 (main haulage), 2950, and 3250 levels developed; levels connected with 8 and 9). The cores of both types of orebody are intimately associated with dunite, olivine-rich peridotite
- 1 | rthop e \ internal inclined shaft or less commonly orthopyroxenite, and locally contain rounded to irregular inclusions of ultramafic
s A\Y 1958 Mining began wallrocks and noritic schlieren. In addition to the textural variation of sulphides, zoned orebodies
= Trail \ July 1958: Closed due to market conditions commonly exhibit an outward zonation from olivine-rich to olivine-poor host rocks. Unzoned massive
Orebody 1959 Newmont Mining Corp. sold property interest to Giant Mascot Mines Ltd. orebodies may exhibit layered sulphides at their margins with rare, small-scale folds that formed while the
Giant Mascot Mines Ltd. opened mine as salvage operation cumulates were still mobile (e.g., Pride of Emory). Contacts between orebodies or their ultramafic host
\ Giant Mascot Mines Ltd. purchased Pacific Nickel Mines Ltd. and gained full rocks and barren wallrocks are sharp to gradational over several centimetres, and are accompanied by
1961 control Giant Mascot Mines Ltd. distinct textural and mineralogical differences (Aho, 1956).
L November': L b bl tc_’ coIIaPse Plalnnscesiaps The highest Ni grades (~5 wt%) are associated with dunite-hosted ore (e.g., Brunswick No. 5 and 6; Aho,
: 1970 August: mins closed dus to mil burning down 1956). Overall, the sulphide ores have high tenors (3-14 wt% Ni, 0.1-17.1 wt% Cu, 84 ppb to 5 g/t total
b 3400 1958-1974  Mine production PGE; recalculated to 100 wt% sulphide). Iridium-group PGE contents distinguish two magma types in the
Wes; : Crosscut 4.2 Mt of ore mined at 0.77% Ni, 0.34% Cu, minor Co, Ag, Au western mineralized zone (WMZ) and eastern mineralized zone (EMZ). Platinum-group minerals are
Pride of Emory 1980 Ownership of mine transferred to Mascot Gold Mines Ltd. Mascot Gold Mines Ltd. predominantly bismuthotellurides (moncheite, merenskyite, palladian melonite) and minor arsenide
Orebody 1986 Exploration programs resumed with a focus on Au and PGE mineralization (sperrylite), derived via exsolution from base metal sulphides during cooling (Manor et al., 2014; Manor
1988 Mascot Gold Mines Ltd. was acquired by International Corona Corp. International Corona Corp. 2014).
EXpIOrEioRCOntnUEtIISSH IS MIOUTE Sassd o elputikc) The geometry, internal features and contact relationships of the ore-bearing structures are consistent with
1992 Homestake Canada Ltd. acquired International Corona Corp. Homestake Canada Ltd. them representing magmatic conduits, a possibility originally recognized by Aho (1956). Certain
Began reclamation of the Giant Mascot Mine, sealed portals, groomed dumps, orebodies are cored by virtually barren pyroxenite (e.g., 1900), potentially indicative of multiple injection;
e . CUL L _ _ _ others have arcuate shapes indicating that they may have formed by wedging out of injected crystal-rich
2001 Filled a glory hole exposing the Pride of Emory and Brunswick deposits _ magma in blind conduits, or possibly through partial collapse and infilling of channelways by wallrock
1900 2001 December: Final acquistion of Homestake Canada Ltd. by Barrick Gold Corp. Barrick Gold Corp. cumulates that were poorly consolidated (e.g., 512). These narrow conduits, formed under dynamic
Orebody 2001-present Reclamation of the Giant Mascot Mine by Barrick Gold Corp. conditions, pose a significant challenge to exploration, yet the presence of PGE-enriched, high tenor
\ sulphides underscores the potential for economic Ni-Cu-PGE deposits in convergent margin
environments.
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: —N — 4 / ineralized height h f orebody* {x1000) type** tyn
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Orebodies _ i dlorite ~__ / / Pride of Emory ~ West 457 183 2888 pipeldikeienses 53/320 839 148 038 384 ¥ unzoned dunite to orthopyroxenite = Ldnil
(/ ) [ / // {/:} //// // Brunswick 1 West 335 18.3 1601  pipe-like lens 75/340 112 11 035 3.14 M zoned dunite core to harzburgite to barren \
- f oo Sy e L aeMe o RET [N
// 512 / / / ululupylu)u:mu:
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| 0 — N\ i Iy i / 1i7im Brunswick 2A West 335 213 106.7 lenticular 721320 263 098 035 28 M-NT unzoned harzburgite o
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A I
—_ N - Hornblende . _ . / A / Brunswick 5 West 3E6 213 1829  elliptical pipe 77/030 371 149 05 298 M zoned dunite core to harzburgite to
| orthopyroxenite 7L/ —t— —— A - / / hypersthene orthopyroxenite to barren orthopyroxenite
/ }" / -{-—— diorite Brunswick 6 West 46 18.3 76.2 lenticular unknown zoned dunite to peridotite
| Brunswick 7 West 274 15.2 61.0 68/330 21 237 075 3186 it zoned orthopyroxenite
,7\ - | Brunswick 8 West 6.1 152 534  pipe-like lens 79/020 11 175 061 286 M unzoned orthopyroxenite [ I 020 | - Orebodies prior to mining
hypersthene - y 2 ! Brunswick 9 West 6.1 i2.2 pipe-iike iens unknown ] unzoned orihopyroxenite = - metreg - - =
diorite 3 = Brunswick 10 West 212 188 810 75/230 35 074 035 211 M unknown c.rmcp,mveni:e
y / g 2663 West 152 18.3 99.1 pipe 68/320 93 086 032 269 zoned peridotite core to barren pyroxenite
Qv 5 G500 West 152 152 915 tabuiar 56/290 43 086 024 275 D unknown  pyroxenite Longitudinal west-east section of the Giant Mascot sulphide deposit distinguishing orebodies of the western mineralized zone (WMZ) from those of the
4 600 Wi 305 137 915 bul 66/210 75 142 042 304 k idotit
50 m est . s . tabular . . . unknown perndotite H H H H H H HITEH
4500 East 7862 305 1980 elipicalpipe 820315 730 135 073 48  Matcontact  zoned pyrcxanie i paridotia: OLbaman core i OF eastern m[nerallged zone (EMZ). Se(_:t_lon extends from the Brun§W|ck (BR) oreboglles in the west to the Portal Zone and mill in the east. Note the two
rich rim topographic profiles in the east (modified after Clarke, 1969; Christopher and Robinson, 1975).
4400 East 12.2 15.2 457 76/310 25 051 022 231 D unknown peridotite to pyroxenite
4300 East 274 122 686 61/310 56 091 051 178 D zoned Hb pyroxenite
. 2200 East 15.2 152 2287 75/300 122 068 038 1.79 D unknown peridotite to barren pyroxenite
Cross section 1900 Easi 152 244 915 pipe 63/300 41 086 045 1.9 zoned Hb peridoiite core o pyroxenite {o
discontinuous Hb pyroxenite
\ . 1800 East 5.2 244 457 pipe 60/120 36 053 023 23 zoned peridotite to pyroxenite
J Climax Orebody 1700 East 37 37 152 1 2 unknown dunite
1600 East 518 274 1296 lenticular 69/230 196 097 034 285 M zoned dunite core to barren Hb peridotite _
Hornblende 1400 East 152 183 1427 65/310 48 071 032 221 unknown peridotite to pyroxenite : A N 6
orthopyroxenite \ 512 East 91 152 686 pipe and 751225 25 108 041 263 zoned barren core to Ol pyroxenite shell to Hb | Emor,y oreek'Road :
\ lenticular dykes pyroxenite and hornblendite Z : 1 -
[ ) Portal zone East 189.0 2154 025 011 227 unknown peridotite to Hb pyroxenite
2000 East 91 a1 152 80/315 3 133 033 4.03 D-NT unknown B :
1500 East 610 213 3445 55/030 606 137 045 3.04 M-NT unzoned Hb peridotite and Hb pyroxenite
',,, r"'i/" -/f'(" %, Chinaman East 274 305 1945  elliptical pipe 68/300 341 0.73 0.3 2.43 D zoned Hb pyroxenite to barren peridotite core
7-}/% /,_,. ,// Y Climax East 152 274 1823 cylindrical pipe  63/330 191 078 036 216 D zoned peridotite to pyroxenite
NI x"»“ X
e F, ’7& .
SNV e’ (X 1) Sy
(45 m bN:Io; Ievel) - F L oA r- LB e f } Fvy E it Modified after Christopher and Robinson (1975). * Orientation of pipe and tabular orebodies given as plunge/trend and dip/strike, respectively (right-hand rule); pipe-like orebodies are
‘ " .-,—/1 JJ:'/'f-ff o ﬁ};ﬂ? assumed where orebody shapes are not designated. ** M, massive/semi-massive; NT, net-textured; D, disseminated. *** Ol, olivine; Hb, hornblende
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3550 Level

. 8
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3050 Crosscut

| 2650 Lavel Small-scale folds within layered sulphides (pyrrhotite, pentlandite Massive sulphide containing 2.55 wt% Ni and 3.78 wt% Cu with
and chalcopyrite) and olivine-rich peridotite grading downward into rounded silicate (ultramafic) clasts (Po, pyrrhotite; Cpy chalcopyrite;
dunite with net-textured to disseminated sulphides. Sample was 3550 Level adit area, sample RHP01-076; photo by R. H. Pinsent).

collected at the contact between barren dunite and barren peridotite . . , . . . : : : ,
where sulphide layers are steeply dipping (Pride of Emory orebody, Image of Giant Mascot mine showing major orebodies and tunnels (projected to surface), and access roads (solid) and trails (dashed) to the mine site

sample 179-E-708; Aho, 1956). (FDRA, Fraser Valley Dirt Rider's Association; Google Earth, 2010; after Manor, 2014).

30m

Cross section (McLeod, 1975)

(Clarke, 1969)
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