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CHROMITE OCCURRENCES OF THE E-EXT STRIPPED OUTCROP, MAYVILLE INTRUSION, BIRD RIVER GREENSTONE BELT,

SOUTHEASTERN MANITOBA
V. Bécu'and M.G. Houlé'
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Figure 1. Schematic geological map of the Superior Province showing the main Ni-Cu-(PGE) and Cr deposits and
the greenstone belts including the Bird River greenstone belt (BRGB). Terranes, domains, and boundaries are
modified from Stottetal. (2010).

The Neoarchean Bird River greenstone belt (BRGB) was recently interpreted as part of
the Bird River-Uchi-Oxford-Stull-La Grande-Eastmain superdomain which outlines a
major Cr-Ni-Cu-PGE-V metallotect within the Superior Province (Figure 1; Houlé et al., 2013,
2014). In the BRGB, significant Ni-Cu-(PGE) magmatic sulphide and chromite resources are
identified within nine mafic and ultramafic intrusions (Figure 2 and Table 1). These
intrusions are distributed over a strike length of 75 km laterally and 20 km across and,
despite some compositional differences, are interpreted to derive from a single large
mafic-ultramafic magmatic event at ca. 2743 Ma that extended on either side of the
Maskwa Lake Batholith (Houlé etal., 2013, 2014; Bécu et al., 2013).

The Mayville intrusion is the largest mafic-ultramafic intrusion located in the northern
arm of the BRGB and hosts the M2 Cu-Ni-PGE deposit (31.8 Mt at 0.45%Cu, 0.18% Ni, 0.19ppm
PGE; Table 1) as well as some PGE and chromite occurrences. The E-Ext stripped outcrop is
located near the base of the intrusion, along the interpreted contact between a basal mafic-

ultramafic zone and the main mafic zone (Figure 3). This contribution (Figure 4) presents a M d YVI ’ ’ e , n tl' usion

Regional Distribution

The BRGB in southeastern Manitoba consists of two Neoarchean supracrustal packages,
the southern and northern arms, which are located between the English River basins and
Winnipeg River terrane of Stott et al. (2010; Figure 1). Numerous mafic and ultramafic
intrusions are distributed over a strike length of ~75 km within both arms, hosting
significant chromite-(PGE) and Ni-Cu-(PGE) sulfide deposits/occurrences (Figure 2).
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Figure 2. Simplified geology of the southern and northern arms of the Bird River greenstone belt showi
the main mafic and ultramafic intrusions and their Ni-Cu-(PGE) and Cr-(PGE) deposits/occurences (modi
from Bailes et al., 2003; Gilbert et al., 2008)

slightly modified geological map from the previous 2001 Exploratus map of the E-Ext
stripped outcrop as well as field and microphotographs of the main geological units and
chromite occurrences. Field observations permitted to discriminate between at least four
different types of chromite hosted by pyroxenite (letters correspond to field photographs
in Figure 4): (A) a massive chromitite mainly constrained in a 0.24 wide disrupted layer; (B)
semi-massive chromite aggregates ; (C) disseminated chromite; and (F and 1) a reactional
chromite partly enclosed by leucogabbro. Microphotographs and mineral chemistry of
these chromites indicate variations in mineral textures, inclusions composition and size, as
well as in Cr, Fe”", Al and Mg contents (Figure 5). While the disseminated and reactional
chromites show mineral chemistry variations that could respectively be attributed to
alteration and assimilation processes, the massive chromitite and semi-massive
aggregates have relatively similar chromite composition when compared to Bird River sill
chromite occurrences, located some 20 km to the south. This supports the interpretation
that mafic-ultramafic intrusions, found on either side of the Maskwa Lake Batholith in the
BRGB, sourced from asingle magmatic event at ca. 2743 Ma that also generated Ni-Cu-(PGE)
and Cr-(PGE) mineralisation.

The current initiative is a collaborative effort between the Geological Survey of Canada
(GSC) under the Targeted Geoscience Initiative Phase IV (TGI-4) Ni-Cu-PGE-Cr project and
the Manitoba Geological Survey with noteworthy logistical and technical support from
Mustang Minerals Corp., Gossan Resources Ltd. and Stillwater Canada Inc., that aims to
characterize mafic and ultramafic intrusions and associated orthomagmatic mineralisation
within the BRGB. We would like to thank and acknowledge our colleagues X.M. Yang and
H.P. Gilbert from the Manitoba Geological Survey and V.J. McNicoll from the Geological
Survey of Canada for insightful discussions and collaboration throughout field and
analytical work. We are grateful to Mustang Minerals Corporation, for providing access to
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their property, drillcore, and geological database, in particular to C. Galeschuk, for
assistance and always constructive discussions.

Table 1. Compilation of historical production and resources for nine Ni-Cu-(PGE) and Cr-(PGE) deposits/occurences of the
Bird River greenston belt.

DEPOSIT DISTRICT Ore (Mt) Ni (%) Cu(%) PGE (ppm) Cr,0; (%)

Mayville Bird River North 31.80 0.18 0.45 0.19 (Mustang Minerals Corp.)

New Manitoba/ Cat Lake* Bird River North 0.60 0.24 0.58 Manitoba Mineral Inventory File No. 217
Maskwa* Bird River South 8.27 0.61 0.13 0.42 (Coats et al. 1979; Mustang Minerals Corp.)
Dumbarton* Bird River South 1.54 0.81 0.30 (Coats et al. 1979)

Page & Ore Fault Deposits Bird River South 0.55 0.94 0.56 0.35 (Marathon PGM Corp.)

Euclid Lake* Bird River North 4.69 6.44 (ILAM Associates)

Bird Lake* Bird River South 1.12 7.53 (ILAM Associates)

Chrome* Bird River South 1.34 9.65 (ILAM Associates)

Page* Bird River South 1.71 7.40 (ILAM Associates)

*Not NI 43-101 compliant
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Figure 3. Simplified geological map of the Neoarchean Mayville intrusion in the northern arm of the Bird River
greenstone belt (modified after Yang, 2012). The location of the E-Ext stripped outcrop and the M2 Cu-Ni-(PGE)
deposit are respectively indicated by the black four points and the red five points stars.
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Figure 4. Geological map and associated
field and microphotographs of the E-Ext
stripped outcrop of the Mayville intrusion,
located in the northern arm of the Bird
River greenstone belt. The map is modified
after Exploratus Ltd. (unpub., 2001).

A. Massive disrupted chromitite layer of B. Semi-massive to disseminated,
0.24 m average width and continuous discontinuous, highly magnetic,
over 3 m strike lenght in altered chromite aggregates in altered
chromite-bearing pyroxenite. Other, chromite-bearing pyroxenite.

thinner, disrupted layers are present in
the pyroxenite.
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D. Sharp, locally slightly schistosed,
contact between the main altered
ferrochromite-bearing pyroxenite unit
(above) and leuco- to anorthositic
gabbro (below). Contact varies from a
general linear SE (125/46) orientation to
a NE (065/50) orientation.

meters
Massive to poikilitic leuco- to anorthositic gabbro, Chromiferous pyroxenite, abundant disseminated
with lesser discontinuous bands or inclusions chromite, chromite within disrupted layers
of pyroxenite and/or melagabbro and aggregates
Massive to equigranular gabbro =~ Massive chromitite layers
Pyroxenite and/or melagabbro Pegmatitic to aplitic dykes

C. Altered, medium-grained, highly
magnetic, chromite-bearing pyroxenite.
Schistosity and fracture patterns locally
well developped.

7o) H. General aspect of disseminated altered

E. Medium- to very coarse-grained (< 5 F. Pluricentimetric, slightly magnetic, G. Disseminated chromite in altered
cm) leuco- to anorthositic gabbro with disrupted layer of reactional chromite located  pyroxenite at ~ 15 cm from disrupted
local gabbro intervals. Grain size at the contact between altered chromite- reactional chromite layer (photo F).
variation locally interpreted as magmatic bearing pyroxenite (below) and a meter-
layering marker. scale leucogabbro enclave (above). A5 to 20

cm serpentine altered zone, containing

almost no disseminated ferrochromite,

underlines reactional chromite layer in the

pyroxenite.

chromite bearing pyroxenite cross-cutting the
leuco- to anorhositic gabbro unit. A sharp grain
size and possible compositional (from
leucogabbro to more gabbroic) contact is
observed (above the red pen). This is interpreted
to represent magmatic layering within the mafic
intrusion. Small (cm) size chromite aggregates
are enclosed within the gabbroic unit, spatially
linked to the pyroxenite, and located at the base
of an interpreted magmatic layer.

|. Detail photograh from picture H. Small
(cm) size chromite aggregate enclosed
within a medium-grained gabbroic unit,
at the base of an interpreted magmatic
layer.

K. Schistosed leucogabbro
iIn contact with altered
chromite-bearing
pyroxenite. Concentration of
reactional chromite directly
at the contact, mainly
enclosed in pyroxenite.

J. Centimetric, discontinuous, semi-
to massive chromite aggregate in
altered chromite-bearing pyroxenite.
Similar to what is seen in the main
pyroxenite unit (photo B) but chromite
IS less magnetic and spatially closer
to contact with leucogabbro.
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”: M.  Homogeneous,
ied massive, fine- to
™ medium-grained
gabbro.

L. Disseminated chromite in
altered pyroxenite at ~ 30 cm
from schistosed contact with
leucogabbro (photo J).

00—
& (A) Massive chromitite
(B) Semi-massive chromite aggregate
0.8 A (C) Disseminated chromite
X (F) Reactional chromite
?fo 6 Massive chromite in gabbro, Mayville
+ ' (Bateman, 1945)
Q
® o4 Figure 5. Chromite composition from
' Mayville E-Ext stripped outcrop. (A) refers
to corresponding photograph for each
chromite occurrence. Shaded and dash-
0.2 lined areas represent respectiveley core 44
andrim compositions from Bird Riversill
chromite occurrences. Datafrom Barnes
0.0 , , , , and Roeder (2001) and this study. ¢
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A'"”. Microphotograph (transmitted light) of
chromite from massive disrupted chromitite
----------- layer (picture A).

A': relatively uniform subhedral chromite
with inclusions of Ru-Os-bearing PGM and
no inclusions of silicates

A’; rounded chromite with um-scale ilmenite
lamellae and inclusions of silicates

F. Microphotograph,
(transmitted light) of

reactional chromite F*: sub-rounded to

(picture F). rounded chromite with
F': hosted by inclusions pm-scale
amphibole, IImenite lamellae and

Inclusions of silicates
as seen in chromite
from massive chromite
layer (photo A2).

anhedral chromite
rich in inclusions
of ilmenite and
silicates silicates.

Geological Survey, Preliminary Map PMAP2012-3, scale 1:12 500.
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For more information, please contact V. Bécu (Valerie.Becu@RNCan-NRCan.gc.ca).
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