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Overview

The Fox River belt (FRB) of northeastern Manitoba forms part of the circum-Superior belt, a large igneous province
emplaced mostly along the margin of the Superior craton (Figure 1). Substantial magmatic sulphide mineralization occurs
in segments of the circum-Superior belt both west and east of the FRB (Scoates et al., 2017; Bleeker and Kamo, 2018).
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Figure 1: Simplified geological map showing the location of the Fox River belt along the circum-Superior belt. Circum-
Superior segments both east and west of the FRB are host to magmatic sulphide mineralization: in the Cape Smith belt, Ni-
Cu+PGE deposits are hosted in ca. 1882-1881 Ma komatiite flows (Raglan horizon; Bleeker and Kamo, 2018); and in the
Thompson nickel belt, magmatic sulphide deposits are hosted in (or were remobilized from) ca. 1883-1880 Ma ultramafic
sills (Lightfoot etal., 2017; Scoates et al., 2017). Modified after Baragar and Scoates (1981) and Minifie etal. (2013).

The 1:250 000 scale map at right presents an updated interpretation of the geology of the Fox River belt, based on the
results of a recent compilation by the Manitoba Geological Survey. General findings of this compilation study are
reported in Rinne (2018), including evidence for a stratigraphic correlation between sedimentary rocks of the FRB and
the Ospwagan group of the Thompson nickel belt, which is host to a series of nickel deposits (Figure 2).
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Figure 2: Residual total magnetic field map of the northwestern part of the circum-Superior belt, northeastern Manitoba,
extending from the buried portion of the Thompson nickel belt in the southwestern part of the map to the Fox River belt in
the east. The Superior boundary zone includes supracrustal segments of the circum-Superior belt as well as regions
dominated by highly deformed Archean gneiss of the Superior province (as in the eastern portion of the Thompson nickel
belt). Abbreviations: ALDZ, Assean Lake deformation zone; ARDZ, Aiken River deformation zone; OLB, Orr Lake block; ORSZ,
Owl River shear zone; SBF, Superior boundary fault; SLB, Split Lake block; WRF, Winisk River fault.

Surface exposures of the FRB are rare, occurring mostly along riverbanks in the western part of the belt; areas containing
known outcrop are indicated in the topographic map at bottom right. Most of the FRB is covered by glacial material
(dominantly glaciofluvial and glaciolacustrine), and its eastern half is covered by Paleozoic rocks of the Hudson Bay Basin
in addition to the overlying glacial deposits.

Most of the FRB exhibits low-grade regional metamorphism (lower greenschist to prehnite-pumpellyite facies) and
minimal structural complexity, with northward-younging and weakly strained units that dip ~80°N (Scoates, 1981).
Exceptions occur near Whitefish Lake, where drill intercepts indicate possible near-horizontal bedding planes in the
Lower Sedimentary formation, and in the northwest-striking and steeply dipping units that form the northwestern part
of the FRB (i.e., the area between Stephens Lake and east of Fox Lake). A series of east-northeast-trending dextral fault
zones or shears are interpreted on the basis of dextral offsets in aeromagnetic data, including an eastward extension of
the Aiken River deformation zone. The eastern boundary of the FRB is marked by the Winisk River fault, which extends
several hundred kilometres into the Hudson Bay lowlands of Ontario.

Compilation methods and sources

This map, together with findings reported in Rinne (2018), combines the results of several past studies and industry work
in the FRB. This compilation is built primarily on the fieldwork of R.F.J. Scoates between 1969 and 1977 (reported mostly
in Scoates, 1981; 1990), and studies by G. Desharnais in collaboration with Falconbridge Ltd. (e.g., Desharnais et al.,
2004). Map units shown here were drawn mostly on the basis of drillcore intercepts, the results of detailed aeromagnetic
surveys flown between 1955 and 2007, known outcrop exposures, and geological sections and map interpretations by
Scoates (1981, 1990) and Hulbert and Scoates (2005).
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Overview

This 1:50 000 scale geological map, which accompanies the 1:250 000 scale map on the previous page, presents a more detailed overview of part of the western half
of the Fox River belt (FRB). This area is the most thoroughly documented part of the FRB due to its relatively thin glacial drift, several river exposures and wide drilling
coverage. Geological units in the map area form a northward-younging stratigraphic succession dominated by marine sedimentary and volcanic rocks, as summarized
in Figure 3. More detailed geological descriptions of each unit are provided by Scoates (1981; 1990), Desharnais (2005), and Rinne (2018).
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Figure 3: Simplified stratigraphic summary of the Fox River belt. Red dashed lines in the stratigraphic column denote occurrences of iron formation in sedimentary strata.
Pt+Pd and Ni data are from sources compiled in Desharnais et al. (2004a) and assessment reports (Assessment Files 73666, 73726, 73837, 73965, 74240, 93695, Manitoba
Agriculture and Resource Development, Winnipeg). References cited with superscript numbers in the interpretation column are: 1) Béhm et al., 2007; 2) Heaman et al.,
1986; 3) Heaman et al., 2009; 4) Scoates, 1981; 5) Peck et al., 2000; 6) Desharnais, 2005. Abbreviations: fm., formation; HRZ, hybrid roof zone; LCLZ, lower central layered
zone; MSF, Middle Sedimentary formation; MZ, marginal zone; PGE, platinum-group element; UCLZ, upper central layered zone.

The Great Falls area of the Fox River (labeled near map centre and shown at 1:10 000 scale in Figure 4) contains surface exposures of a discontinuous layer of
stratabound sulphides within the Fox River sill. A sample from this so-called KO zone yielded 2.1% Cu, 0.9% Ni, 1 ppm Pt and 4 ppm Pd (Desharnais et al., 2004a),
representing the highest Ni-Cu-Pt-Pd grades sampled to date in the FRB. The lower mafic-ultramafic intrusions, occurring south of the Fox River sill, are similarly
prospective for magmatic sulphide mineralization. Flows of the Upper and Lower Volcanic formations, interpreted to be co-genetic with the mafic-ultramafic
intrusions in the FRB, also demonstrate some potential for flow-hosted magmatic sulphide mineralization (e.g., Pt+Pd column in Figure 3).
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