Introduction

Notigi Lake is located approximately 100 km west of Thompson along Provincial
Highway 391 (Figure 1), and along strike from areas that contain rocks now known
to be of Archean age or provenance. During the summer of 2007, the eastern part of
Notigi Lake was remapped at 1:20 000 scale (Murphy and Zwanzig, 2007). The work
was undertaken to delineate stratigraphic units in detail and to start a structural
interpretation that, after further work, will cover a total of about 350 km?.

Previous mapping in the Notigi Lake area by the Manitoba Geological Survey began
in 1969 during the Southern Indian Lake Project (Elphick, 1972; Schledewitz, 1972)
and was completed during the Burntwood Project (Baldwin et al., 1979; Frohlinger,
1979). The emphasis during the Burntwood Project was to distinguish and map the
pelitic to psammitic gneiss (present Burntwood Group), the quartzofeldspathic
paragneiss (Sickle Group) and the associated intrusive rocks, in order to determine
the mineral potential of the Kisseynew Domain. However, despite this mapping, the
structure, stratigraphy and mineral potential of this part of the Kisseynew Domain
have remained poorly understood and, recent work in this area has found hitherto
unknown Archean orthogneiss and associated paragneiss with Archean provenance,
and economic potential that may be similar to that of rocks in the Thompson Nickel

Belt (TNB) (Percival et al., 2006; Zwanzig et al., 2006).

Manitoba Hydro completed the Churchill River Diversion in 1977 and redirected
water from the Churchill River south along the Rat River through Notigi Lake into the
Burntwood River. Notigi Lake was flooded to its present level and, in the process,
new clean shoreline exposures were developed. The present project captures
structural data and geological contacts from the original Burntwood Project
mapping, which was undertaken on pre-flooding shoreline outcrops, and combines
this information with remapping of the Sickle Group and adjacent parts of the
Burntwood Group at the present lake level.

This project has been undertaken in collaboration with the Geological Survey of
Canada as part of the Targeted Geoscience Initiative III (TGI-3) Flin Flon Project
(Percival et al., 2006; Percival et al., 2007). The purpose of the work at Notigi Lake is
to define the tectonostratigraphy, structural geology and tectonic history of an
accessible area on the eastern part of the north flank of the Kisseynew Domain.
Future work and interpretation will involve additional mapping (2008), as well as
geochemical and isotopic analysis of the granitoid intrusions, amphibolite and
sedimentary rocks. A new aeromagnetic survey (Coyle, pers. comm., 2007), which
will be available by next field season, will provide additional data to assist mapping.
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hinge on an east-west trend, but no related fabrics or minor
structures were observed. It is also possible, alternatively, that
a late F, south-verging anticline has caused the curved hinge

line and an inherited asymmetry of the later dome. This last
interpretation is most consistent with the preliminary structure
section (Figure 13, A to A" and B to B’ locations are marked on
the Notigi map).

The tight or isoclinal F, folding (Figure 14) has caused repetition
of the Sickle Group stratigraphic sequence in a vertical stack
that was later involved in possible F,, reclined folding (Figure
15) and the F, doming (Figure 16). The Burntwood Group and
layered amphibolite, overlain by the lowermost (upright)
succession of the Sickle Group is interpreted to be a structural
window. Therefore the Burntwood Group overlies and underlies
the sheet-like F, structure. If the F, synclinal closure is to the
south, as suspected, tectonic transport was north and
consistent with the occurrence of (inverted) Burntwood Group
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components at Notigi Lake is shared with a mafic tectonite on
Granville Lake that was traced along strike into well preserved
Tod Lake pillow basalt. This zone extends from the
Saskatchewan border east for 300 km to an area north of
Thompson (GSZ in Figure 1).

A belt of Sickle Group, up to 25 km wide, lies north of the
Granville Lake structural zone, separating it from the Leaf
Rapids arc domain. The Notigi structure contains the same
distinctive mappable units in the Sickle Group, and are mantled
by the same amphibolite, as in the Granville Lake structural
zone. The conversion of pillows and alteration domains into
thinly layered mafic tectonite (undivided amphibolite in Zwanzig
and Cameron, 2002) argues for an extreme attenuation of the
entire tectonostratigraphic package at Notigi Lake and isoclinal
folding at a crustal scale in the north- and northeast parts of the
Kisseynew Domain. Archean orthogneiss and associated
paragneiss are expected to occupy deeper levels than the Notigi
structure but are part of the same crustal-scale layering.
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Economic considerations

The updated geological maps provide a modern geological context for future nickle, platinum group elements and
gold exploration along the north flank of the Kisseynew Domain. The presence of small gold showings in the Tod Lake
basalt, south of Granville Lake, make the correlative layered amphibolite at Notigi Lake and in adjoining areas a
possible exploration target. Traces of malachite staining in the Sickle Group may indicate a similar style of
mineralization as the sedimentary copper mineralization reported by Baldwin (1980) at Russell Lake.

The inferred strongly layered crustal structure of the northeastern part of the Kisseynew Domain has an implication
for the geometry of Archean orthogneiss and Ospwagan-like paragneiss that have a similar competency and probable
structural style as the Notigi structure. The extreme attenuation suggests that the best preservation of such rocks
and possible nickel deposits may be in the hinge zones of F, recumbent folds brought to surface by F, crossfolds.
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