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This work was conducted by the Canada-Nunavut Geoscience Office as a continuation of the Tehery-Wager geoscience mapping activity of
Natural Resources Canada’s (NRCan) Geo-mapping for Energy and Minerals (GEM-2) program Rae activity, with participants from Canadian universities (The University of British Columbia–Okanagan and Université du Québec à Montréal). The focus is on targeted bedrock and surficial geology mapping, stream-water and stream-sediment sampling, and other thematic studies, which collectively will
increase the level of geological knowledge in this frontier area and allow evaluation of the potential for a variety of commodities, including
diamonds and other gemstones, base and precious metals, industrial minerals, carving stone and aggregates. This activity also aims to assist northerners by providing geoscience training to college students, and by ensuring that the new geoscience information is accessible for
making land-use decisions in the future.
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Abstract
New geological mapping was conducted during the summer of 2017 along the inferred Paleoproterozoic Wager shear zone
(WSZ), located on the northwestern coast of Hudson Bay, Nunavut. This work is the basis for a project that aims to better
constrain the timing, duration and kinematics of the deformational events preserved by the WSZ, and to interpret these
events in a regional context. Fieldwork consisted of daily traverses across the shear zone, during which lithological and
structural data were recorded, and samples were collected for petrographic, microstructural and geochronological analyses.
At the outcrop scale, the shear zone is characterized by a steep, east- or west-trending mylonitic foliation and a subhorizontal mineral-stretching lineation with abundant dextral shear-sense indicators. A broad strain gradient across the southern
boundary of the WSZ is up to 2–3 km wide, whereas the northern boundary appears to be more abrupt, generally less than
250 m wide. Rocks outside the shear zone preserve evidence of earlier, largely sinistral, deformation. Detailed analytical
work is now underway to help unravel the complex structural history of the area and investigate the potential relationship
between the WSZ and Paleoproterozoic (and possibly older) regional tectonic events.

Résumé
De nouveaux travaux de cartographie ont été réalisés au cours de l’été 2017 le long de la zone de cisaillement inférée de
Wager d’âge paléoprotérozoïque, laquelle se situe sur la côte nord-ouest de la baie d’Hudson, au Nunavut. Ces travaux constituent la base d’un projet visant à déterminer le moment, la durée et la cinématique des épisodes de déformation qui ont
laissé leur marque sur la zone de cisaillement et d’interpréter ces événements en fonction du contexte géologique régional.
Des cheminements effectués tous les jours dans la zone de cisaillement ont permis de relever des données de nature
lithologique et structurale, ainsi que de recueillir des échantillons à des fins d’analyses pétrographique, microstructurale et
géochronologique. À l’échelle de l’affleurement, la zone de cisaillement se distingue par une foliation mylonitique abrupte
à direction est ou ouest ainsi que par une linéation d’étirement subhorizontale, accompagnée de nombreux indices de sens
de cisaillement dextre. La pente suivie par la déformation le long de la limite méridionale de la zone de cisaillement atteint 2
à 3 km de largeur, alors que la pente le long de la limite septentrionale semble plus raide, n’atteignant que 250 m de largeur.
Les roches à l’extérieur de la zone de cisaillement témoignent d’épisodes de déformation antérieurs en grande partie à
composante sénestre. Des travaux d’analyse détaillés ont été entrepris afin de démêler l’évolution structurale complexe de
la région et d’étudier les liens possibles pouvant être établis entre la zone de cisaillement et les évènements tectoniques
paléoprotérozoïques (et peut-être même plus anciens) ayant marqués la région.

This publication is also available, free of charge, as colour digital files in Adobe Acrobat® PDF format from the Canada-Nunavut
Geoscience Office website: http://cngo.ca/summary-of-activities/2017/.
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Introduction
Wager Bay is a 100 km long inlet in the Kivalliq Region of
Nunavut, located on the northwestern coast of Hudson Bay
(Figure 1). The area surrounding Wager Bay is underlain by
Archean and Paleoproterozoic rocks of the Rae craton (Hoffman, 1988) that record multiple regional-scale metamorphic and deformational events (Henderson et al., 1986,
1991; Jefferson et al., 1991; Steenkamp et al., 2015, 2016;
Wodicka et al., 2015, 2016).
The Wager shear zone (WSZ; formerly known as the
Meadowbank fault; Heywood and Schau, 1978) was first
recognized during reconnaissance-scale mapping conducted in the 1960s (Heywood, 1967a, b) and further defined through detailed, targeted mapping and U-Pb geochronology carried out in the late 1980s and early 1990s
(Henderson et al., 1986; Derome, 1988; Henderson and
Broome, 1990; Henderson and Roddick, 1990; Henderson
et al., 1991). It was identified as a zone of high strain that
extends west for approximately 450 km from Southampton
Island, across Roes Welcome Sound, through Wager Bay
and farther inland (Figure 1; Henderson and Broome, 1990).
Most of the detailed work was focused on the portion of the
WSZ located along the south coast of Wager Bay (here referred to as the eastern segment; see below), so the overall
timing, kinematics and magnitude of displacement along
the length of the WSZ have not been fully investigated.
Field research was conducted in the summer of 2017 to collect new observations and oriented samples to help further
define and characterize the structural and temporal evolution of the WSZ. Building upon previous work, the new information acquired farther to the west will provide a broader
framework to explore the regional significance of the WSZ
and potential correlations in the broader region, which remain unknown at this time. This work is part of a large-scale
mapping initiative focused on the Tehery Lake–Wager Bay
area that was co-led by the Canada-Nunavut Geoscience
Office and the Geological Survey of Canada, and aims to
better constrain the area’s geological history and potential
regional correlations (Ferderber et al., 2013; Steenkamp et
al., 2015, 2016; Wodicka et al., 2015, 2016). Presented here
is a summary of observations and preliminary results of the
2017 fieldwork, as well as a discussion of the next steps the
project will take to fully investigate the complex history of
the WSZ.

Geological setting
Rocks of the western Hudson Bay area, some of which record a protracted tectonic history, were metamorphosed
and deformed throughout the early to terminal collisional
events marking the 1.92–1.80 Ga Trans-Hudson Orogen
(Corrigan et al., 2009). During this time period, the Superior plate collided with the western Churchill Province collage, resulting in a Himalayan-scale mountain belt whose
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roots are now exposed in Greenland, across the Arctic and
central Canada, and into the central United States (Hoffman, 1988; St-Onge et al., 2006; Corrigan et al., 2009). The
western Churchill Province comprises rocks of the Rae and
Hearne domains, which are separated by the 1.9 Ga Snowbird tectonic zone, as well as rocks of the Chesterfield block
(Figure 1; Mahan and Williams, 2005; Berman et al., 2007).
Archean and Paleoproterozoic orthogneiss, paragneiss and
plutonic rocks belonging to the Rae domain primarily underlie the northwestern Hudson Bay area (e.g., Hoffman,
1988; Skulski et al., 2003; LaFlamme et al., 2014; SanbornBarrie et al., 2014a, b; Steenkamp et al., 2015, 2016; Wodicka et al., 2015, 2016). This is also where a series of highpressure granulite exposures, including the Daly Bay,
Uvauk and Kramanituar complexes, and the Kummel Lake
domain (Figure 1; Gordon, 1988; Steenkamp et al., 2016;
Wodicka et al., 2016), may mark the northern continuation
of the Snowbird tectonic zone (Sanborn-Barrie et al., 2001;
Mills et al., 2007).

Previous work
The WSZ in the Tehery Lake–Wager Bay study area can be
broadly separated into three segments (Figure 2). The eastern segment of the WSZ crops out along the southern shore
of Wager Bay and is characterized by east- and west-striking, steeply dipping mylonitic rocks with a shallowly
plunging mineral-stretching lineation that exhibits strongly
developed dextral shear-sense indicators (Henderson et al.,
1986; Henderson and Broome, 1990; Henderson et al.,
1991). Henderson and Broome (1990) referred to the area
located north of the shear zone along this segment as the
pink and grey gneiss terrane. There, rocks consist of amphibolite-facies tonalite to granodiorite orthogneiss, panels of
supracrustal rocks and granitic intrusions; the former two
units are complexly folded, and mylonitic fabrics along
unit contacts locally record sinistral shear evidence
(Henderson et al., 1986, 1991; Henderson and Broome,
1990). Rocks south of the WSZ have been described as belonging to the patchy granulite-facies terrane (Henderson
and Broome, 1990). This area is dominated by granodiorite
to monzogranite orthogneiss with amphibolite- and granulite-facies assemblages, which include local orthopyroxene (Henderson et al., 1986; Derome, 1988; Henderson and
Broome, 1990), and coincides with a high-magnetic signal
(Figure 3). Discrete dextral and sinistral shear zones are
also present south of the WSZ (Henderson et al., 1986). The
eastern segment of the WSZ is believed to have developed
at amphibolite-facies conditions (e.g., Derome, 1988;
Broome, 1990; Wodicka et al., 2016), with a strain gradient
marking its southern boundary that is more gradual than
that to the north (Henderson et al., 1986). Additionally,
Derome (1988) suggested that the rocks to the north of the
shear zone may have experienced metamorphism at shallower depths than those rocks exposed to the south, based
on their respective mineral assemblages.
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Figure 1: Geology of the northwestern Hudson Bay area, illustrating the positions of the Rae, Chesterfield and Hearne domains, separated by the Snowbird tectonic zone (after Paul et al.,
2002; Mahan and Williams 2005; Berman et al., 2010, 2013; Rainbird et al., 2010; Pehrsson et al., 2013; LaFlamme et al., 2014; Steenkamp et al., 2015, 2016; Wodicka et al., 2015, 2016). Abbreviations: AMZ, Amer mylonite zone; CBC, Cross Bay complex; CSZ, Chesterfield shear zone; CMZ, Chantrey mylonite zone; DBC, Daly Bay complex; HI, Hanbury Island shear zone; KC,
Kramanituar complex; KLD, Kummel Lake domain; QRFZ, Quoich River fault zone; sb, supracrustal belt; UC, Uvauk complex; WSZ, Wager shear zone.
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Figure 2: Preliminary bedrock geology of the Wager Bay area (after Panagapko et al., 2003; Steenkamp et al., 2015, 2016; Wodicka et al., 2015, 2016, 2017), with new interpretations of strain
intensity along the WSZ from 2012–2017 fieldwork. Crystallization ages (U-Pb zircon) are from a) Base Camp granite (Henderson and Roddick, 1990), b) van Breemen et al. (2007), and
c) Wodicka et al. (2017). Ukkusiksalik National Park boundary is outlined in green. Major shear zones are shown with thick black lines. Abbreviations as in Figure 1.
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Figure 3: Residual total-magnetic-field anomaly map that shows the WSZ and its possible link to the Amer mylonite zone, northwestern Hudson Bay (Natural Resources Canada, 2017). Abbreviations as in Figure 1; LIBZ, Lyon Inlet boundary zone.

West of Wager Bay, along the central segment of the WSZ
(Figure 2), lineament rotation visible in aeromagnetic data
(Figure 3) occurs to the south of the structure, consistent
with ductile conditions and potentially higher temperatures
and deeper burial (Broome, 1990). Much of the northern
boundary of the WSZ along the central segment is marked
by the southern edge of the ca. 1.83 Ga Wager pluton (Figure 2; Wodicka et al., 2017), which comprises massive to
weakly foliated monzogranite to monzodiorite with abundant granulite-facies orthogneiss inclusions (Steenkamp et
al., 2016; Wodicka et al., 2016). The strongly deformed inclusions within the pluton and the presence of mylonite immediately north of the intrusion led Wodicka et al. (2016,
2017) to interpret that the body intruded along the shear
zone and therefore implied a component of deformation for
the WSZ older than 1.83 Ga.
The western segment of the WSZ (Figure 2) is poorly exposed. Geophysical data from this segment have been interpreted to indicate that the structure either merges with the
Quoich River fault zone to the southwest (Panagapko et al.,
2003; Berman, 2010) or connects with the Amer mylonite
zone to the northwest (see below; Figure 1; Broome, 1989,
1990).
The WSZ appears to coincide with prominent magnetic
(Figure 3; Geological Survey of Canada, 1983) and regional gravity (Broome, 1990; Tschirhart et al., 2016) lineaments. Detailed geophysical studies along the eastern segment of the structure indicate that the positive magnetic
anomaly corresponding to granulite-grade rocks south of
the WSZ reflects abundant magnetite that likely formed
during granulite-facies metamorphism (Broome, 1990). In
this eastern segment, the shear zone presents as a magnetic
low because normally magnetized bodies appear as a low
when they are north of a magnetic high in northern latitudes
due to the dipolar nature of the magnetic field (Broome,
1989). This effect is not observed farther to the west as
there is no strong magnetic high south of the WSZ beyond
longitude ~90°W (Figure 3; Broome, 1989, 1990). Instead,
along the central segment, a magnetic high to the north of
the WSZ, which is broadly coincident with the Wager
pluton (Steenkamp et al., 2016; Wodicka et al., 2016), is interpreted to merge with a major magnetic high and associated granulite-grade rocks located south of the Amer mylonite zone around 93°W longitude (Broome, 1989, 1990;
Tschirhart et al., 2016). A continuous gravity anomaly between the two shear zones has been interpreted to reflect a
common origin, with the merging magnetic highs representing an area of strain transfer between the two shear zones,
possibly as a strike-slip duplex (Broome, 1989, 1990).
The relationship between the aeromagnetic anomalies and
associated granulite-facies rocks on either side of the WSZ
remains uncertain (Wodicka et al., 2016). The differences
in metamorphic assemblages across the WSZ have been in-
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terpreted by Broome (1989, 1990) to reflect dip-slip juxtaposition of blocks that experienced different temperature
and pressure conditions (i.e., different depths of burial).
However, because there is no field evidence of vertical
movement in the shear zone (Broome, 1989), juxtaposition
may alternatively have been facilitated by strike-slip
motion.
Broome (1989) inferred that, because of the depth and lateral extent of the anomalies south of the Amer mylonite and
Wager shear zones, those structural features must have resulted from a significant deformational event. Henderson
and Broome (1990) further proposed that one such event
could be the terminal collision, between the Archean
Ungava (i.e., Superior) Plate and the plate to the north (i.e.,
composite western Churchill Province), that marks the ca.
1.83–1.82 Ga Sugluk suture, making the WSZ an indentlinked strike-slip fault. At the time, this event was roughly
temporally consistent with the age of the Base Camp granite (1808 ±2 Ma), an intrusion that is largely undeformed
except along its margin in contact with the WSZ (Figure 2;
Henderson and Roddick, 1990). The age of the Base Camp
granite was therefore interpreted as the maximum age of
shearing along the WSZ (Henderson and Roddick, 1990),
with a minimum age provided by undeformed Mackenzie
dykes dated at 1267 Ma (LeCheminant and Heaman, 1989).

Field observations
Fieldwork was based out of a temporary camp adjacent to
the Nanuq camp of Peregrine Diamonds Ltd. on the upper
Lorillard River (Figure 2). Helicopter-supported mapping,
conducted between June 24 and July 4, 2017, consisted of
daily traverses across the WSZ plus targeted helicopter
stops covering parts of NTS map areas 56F, G and H.
Lithological descriptions, including mineralogical and textural observations as well as structural measurements, were
recorded in hand-held computers; digital photographs were
taken; and rock samples were collected for geochronological, petrographic and microstructural analyses.

Wager shear zone
Fieldwork was focused across the central segment and the
adjacent western portion of the eastern segment of the WSZ
(Figure 2). South of the WSZ in these areas, rocks have a
weak to moderately developed foliation that commonly
strikes north-northeast or west-southwest with shallow to
moderate dips, generally less than 70°. At its southern margin, the transition into sheared rocks of the WSZ is
gradational over 2–3 km (Figure 2). The first manifestations of the shear zone are discrete zones of high strain,
ranging from decimetre to metre scale and marked by grainsize reduction, as well as a steeper and better defined, more
intense foliation than in adjacent rocks (Figure 4a). Localized intrafolial folding was also observed in the transition
zone to the south of the WSZ. Closer to the main structure,
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the foliation is near vertical and is consistently east or west
trending; subhorizontal lineations become better developed; and shear-sense indicators, predominantly in the
form of winged porphyroclasts and shear-band cleavages,
become more abundant and consistently dextral (Figure 4b-e). Close to and within the WSZ, isoclinal folds are
ubiquitous and the mylonitic foliation variably deflects
around diorite pods and pegmatitic dykes, some of which
are locally boudinaged (Figure 4e). These pegmatitic dykes
may be part of the Paleoproterozoic (ca. 1850–1810 Ma)
Hudson suite of monzonitic to granitic intrusions found
across a large portion of the western Churchill Province
(Peterson et al., 2002).

ported a new age of ca. 1.83 Ga for the pluton, argued that
the presence of deformed inclusions within the pluton indicates that the shear zone acted as a conduit for the intrusion
(Wodicka et al., 2016). As discussed previously, this would
imply that the WSZ must have a component of movement
that predates the ca. 1.83 Ga pluton (Wodicka et al., 2017).
In order to provide more direct constraints on the timing of
shearing within the WSZ, a series of samples was collected
from various locations along the structure for U-Pb zircon
geochronology. These samples include undeformed granitoid dykes in rocks that are unaffected by the WSZ, and
late- to postkinematic granitoid dykes that cut the mylonitic
shear fabric.

For the western portion of the eastern segment of the WSZ,
and across the central segment to approximately 115 km
west of the Wager Bay coastline (~91°30’W), the transition
out of the WSZ to the north is typically more abrupt, generally recorded over distances of 250 m or less. Rocks north
of the shear zone are characterized by localized, intense
folding (Figure 4f) and a foliation that generally strikes
west to west-southwest, with dips that vary from shallow to
steep within and between outcrops. Where present, shearsense indicators, typically in the form of shear bands (Figures 5a, b), record an earlier, commonly sinistral deformational event. These rocks are cut by abundant undeformed
pegmatite dykes.

Preliminary microstructural analysis

Farther to the west, exposure of the WSZ becomes sparse
due to heavy till cover; where rocks do crop out, evidence
of high strain and shearing is more difficult to identify and
characterize. In general, the foliation strikes are similar to
those farther east but the dips are shallower (average of 74°
as opposed to subvertical). Moreover, the subhorizontal
lineation is weakly developed and shear-sense indicators
are mostly absent. A preliminary strain-intensity map for
the WSZ, based on observations collected in the field during the summer of 2017, as well as between 2012 and 2016
as part of the GEM and GEM-2 programs, is presented in
Figure 2 and will be refined as further examination of the
data is conducted.

Timing
Previous observations that the 1808 ±2 Ma Base Camp
granite is deformed along its southern margin in the vicinity
of the WSZ (Henderson and Roddick, 1990) were confirmed during fieldwork. A new sample of undeformed Kfeldspar–porphyritic granite collected from the Base Camp
granite will undergo U-Pb zircon dating using laser-ablation spot dating, following the methodology of Cottle et al.
(2012, 2013), to verify the age reported by Henderson and
Roddick (1990).
Field observations indicate that the northern boundary of
the WSZ terminates outside the southern boundary of the
Wager pluton. Wodicka et al. (2017), however, who re-
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Thirty-seven oriented thin sections were cut from samples
collected throughout the WSZ study area (Figure 2); all
sections are oriented parallel to the lineation and normal to
the foliation. Monomineralic quartz ribbons were observed
in several hand samples and thin sections (Figure 6a, b),
and chessboard extinction identified in quartz indicates dynamic recrystallization at high temperatures (>600°C; Figure 6c; Kruhl, 1996; Law, 2014). Preliminary investigations of quartz c-axis fabrics (Passchier and Trouw, 2005;
Faleiros et al., 2016) from quartz ribbons in four samples
from high-strain portions of the WSZ revealed complex
asymmetric patterns that require further, more spatially refined investigation to elucidate their geological significance. Additional samples from the lower strained portions
of the WSZ will also be examined to determine if they
demonstrate similar patterns.
Shear-sense indicators were common at the outcrop scale but
are rarely encountered at the microscope scale. One of the
few mantled feldspar porphyroclasts observed in thin section is wrapped by recrystallized quartz and sits in a finegrained matrix of quartz, feldspar and biotite; it indicates
dextral shear sense (Figure 6d). Feldspar is the dominant
silicate phase in nearly all samples and can be analyzed
with electron-backscatter diffraction to measure the crystallographic orientation of deformed grains and to investigate the mechanisms, temperature range and differential
stress of deformation in the WSZ (Prior and Wheeler,
1999).

Economic considerations
Before the establishment of the Ukkusiksalik National Park
(Figure 1), Jefferson et al. (1991) evaluated the economic
potential of the area surrounding Wager Bay, north to
Naujaat, and east to Southampton Island. Along the WSZ,
two samples returned low levels of anomalous zinc, and
Jefferson et al. (1991) noted that dilatant zones related to
later brittle faulting east of the Paliak Islands (Figure 2)
have potential for vein-hosted uranium or gold. Recent
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Figure 4: Field photographs of structures in the vicinity of the Wager shear zone (WSZ; hammer for scale in photos a, d, e and f is 39 cm
long): a) discrete, steeply dipping, high-strain zones (left of hammer and white line) in contact with lower strain zones with a shallower dipping foliation, south of the WSZ (looking east); b) σ-type mantled porphyroclast, indicating dextral shear sense, in a moderate- to high-strain
portion of the WSZ; c) δ-type mantled porphyroclast with stair-stepping to the right, indicating dextral shear sense, in a moderate-strain portion of the WSZ; d) C-type shear band in outcrop, indicating dextral shear sense, in a moderate- to high-strain portion of the WSZ; e) C’-type
shear band visible in a pegmatite dyke, indicating dextral shear sense, in a high-strain portion of the WSZ; later crosscutting dyke in top right
corner (outlined by dashed white lines); f) abundant folding in outcrop, north of the WSZ.
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Figure 5: Field photographs of structures in the vicinity of the WSZ: a) C-S fabrics in outcrop, indicating sinistral shear sense, north of the
WSZ (hammer for scale is 39 cm long); b) C’-type shear band in outcrop, indicating sinistral shear sense, north of the WSZ (notebook is
21 cm long).

Figure 6: Photomicrographs showing some of the microstructures observed in rocks from the WSZ (all thin sections are oriented parallel to
the lineation and normal to the foliation; the black arrow and associated number in the top right corner of each image indicate the foliation
strike): a) quartz ribbons in granodiorite, indicated by red arrows, in plane-polarized light, from a localized high-strain portion of an otherwise low-strain outcrop; b) same as (a), in cross-polarized light; c) high-temperature fabric chessboard extinction in large, central, dark
quartz grain from a quartz-rich layer of a granodiorite, in cross-polarized light; grain-boundary migration recrystallization is indicated by irregular grain boundaries; note that the thin section is rotated 40° to best display the extinction pattern; d) σ-type mantled feldspar
porphyroclast indicating dextral shear sense, in cross-polarized light, from an outcrop located in a weak- to moderate-strain portion of the
WSZ.
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mapping in the Wager Bay area (Steenkamp et al., 2016;
Wodicka et al., 2016) has led to the identification of several
gossanous zones associated with metasedimentary rocks
that are entrained in the WSZ. While geochemical assays of
these rocks have not yet been published, anomalous Au,
Cu, Bi and Ag were identified in till and stream-sediment
samples (Day et al., 2013; McMartin et al., 2013) collected
within or close to a supracrustal belt with a lithostratigraphic
assemblage similar to many of the metasedimentary rocks
in the WSZ.

Natural Resources Canada, Lands and Minerals Sector
contribution 20170261

Conclusions

Berman, R.G., Sanborn-Barrie, M., Rayner, N., Carson, C.,
Sandeman, H.A. and Skulski, T. 2010: Petrological and in
situ SHRIMP geochronological constraints on the tectonometamorphic evolution of the Committee Bay belt, Rae
Province, Nunavut; Precambrian Research, v. 181, p. 1–20.

The Wager shear zone extends over approximately 450 km
from Southampton Island through Wager Bay, and continues westward toward the Amer mylonite zone. The WBZ is
characterized by steeply to subvertically dipping foliation
fabrics in moderately deformed to mylonitic rocks with
subhorizontal mineral-stretching lineations. Shear-sense
indicators are dominantly dextral and consist mainly of
winged porphyroclasts and shear-band cleavages visible at
the outcrop scale. At the microscopic scale, shear-sense indicators are rare, but many sections contain quartz ribbons
with evidence of high-temperature dynamic recrystallization.
Field observations and samples collected during the 2017
field season, combined with petrology and microstructural
and geochronological analyses to be acquired over the next
year, will facilitate answers to important outstanding questions related to the timing, duration, and kinematics of
events recorded by the WSZ. The results from this work
will be integrated with structural and geochronological
data from neighbouring areas to better understand the
Archean and Paleoproterozoic structural history of the
northwestern Hudson Bay region.

Acknowledgments
The authors gratefully acknowledge C. Gilbert for her assistance with GIS, data management and fieldwork, and
C. Guilmette for his assistance in the field. The Polar Continental Shelf Project co-ordinated aircraft support and fieldequipment outfitting (Project 063-17). Ookpik Aviation
Ltd. and Prairie Helicopters Inc. provided expert fixedwing and rotary-wing support, respectively. The community and the various small businesses of Baker Lake are
thanked for providing accommodations, groceries, field
supplies and expediting services. N. Wodicka is thanked
for the constructive review of this paper.
This project is supported by the Canada-Nunavut Geoscience Office through funding from the Canadian Northern Economic Development Agency's Strategic Investments in Northern Economic Development program.

10

References
Berman, R.G. 2010: Metamorphic map of the western Churchill
Province, Canada; Geological Survey of Canada, Open
File 5279, 55 p.
Berman, R.G., Davis, W.J. and Pehrsson, S. 2007: Collisional
Snowbird tectonic zone resurrected: growth of Laurentia
during the 1.9 Ga accretionary phase of the Hudsonian orogeny; Geology, v. 35, p. 911–914.

Berman, R.G., Sanborn-Barrie, M., Rayner, N. and Whalen, J.
2013: The tectonometamorphic evolution of Southampton
Island, Nunavut: insights from petrologic modeling and in
situ SHRIMP geochronology of multiple episodes of
monazite growth; Precambrian Research, v. 232, p. 140–
166.
Broome, H.J. 1989: Processing and interpretation of regional geophysical data from the Amer/Wager Bay area, District of
Keewatin; M.Sc. thesis, Carleton University, Ottawa, Ontario, 191 p.
Broome, H.J. 1990: Generation and interpretation of geophysical
images with examples from the Rae Province, northwestern
Canada shield; Geophysics, v. 55, p. 977–997.
Corrigan, D., Pehrsson, S., Wodicka, N. and de Kemp, E. 2009:
The Palaeoproterozoic Trans-Hudson Orogen: a prototype
of modern accretionary processes; in Ancient Orogens and
Modern Analogues, J.B. Murphey, J.D. Keppie and A.J.
Hynes (ed.), Geological Society of London, Special Publications, v. 327, p. 457–479.
Cottle, J.M., Burrows, A.J., Kylander-Clark, A.R., Freedman, P.A.
and Cohen, R.S. 2013: Enhanced sensitivity in laser ablation
multi-collector inductively coupled plasma mass spectrometry; Journal of Analytical Atomic Spectrometry, v. 28,
p. 1700–1706.
Cottle, J.M., Kylander-Clark, A.R. and Vrijmoed, J.C. 2012: UTh/Pb geochronology of detrital zircon and monazite by single shot laser ablation inductively coupled plasma mass
spectrometry (SS-LA-ICPMS); Chemical Geology, v. 332–
333, p. 136–147.
Day, S.J.A., Wodicka, N. and McMartin, I. 2013: Preliminary geochemical, mineralogical and indicator mineral data for
heavy mineral concentrates and water, Lorillard River area,
Nunavut (parts of NTS 056A, B and G); Geological Survey
of Canada, Open File 7428, 11 p. doi:10.4095/293113
Derome, I. 1988: Evolution of the Wager Bay shear zone, District
of Keewatin, N.W.T., Canada; M.Phil. thesis, University of
Exeter, Exeter, United Kingdom, 190 p.
Faleiros, F.M., Moraes, R., Pavan, M. and Campanha, G.A.C.
2016: A new empirical calibration of the quartz c-axis fabric
opening-angle deformation thermometer; Tectonophysics,
v. 671, p. 173–182.
Ferderber, J., Kellett, D.A. and Wodicka, N. 2013: Exploring the
Tehery region: correlating supracrustal sequences using detrital zircon geochronology, Rae Craton, Nunavut; Geologi-

Canada-Nunavut Geoscience Office

cal Survey of Canada, Open File 7424, 1 sheet. doi:10.4095/
292709
Geological Survey of Canada 1983: Magnetic anomaly map,
Quoich River, Northwest Territories; Geological Survey of
Canada, National Earth Science Series, Magnetic Anomaly
Map NQ-15-16-17-M, 1 sheet, 1:1 000 000 scale.
Gordon, T.M. 1988: Precambrian geology of the Daly Bay area,
District of Keewatin; Geological Survey of Canada, Memoir 422, 21 p.
Henderson, J.R. and Broome, H.J. 1990: Geometry and kinematics
of Wager shear zone interpreted from structural fabrics and
magnetic data; Canadian Journal of Earth Sciences, v. 27,
p. 590–604.
Henderson, J.R. and Roddick, J.C. 1990: U-Pb age constraint on
the Wager shear zone, District of Keewatin, N.W.T.; in Radiogenic Age and Isotopic Studies: Report 3, Geological
Survey of Canada, Paper 89-2, p. 149–152.
Henderson, J.R., Jefferson, C.W., Henderson, M.N., Coe, K. and
Derome, I. 1991: Geology of the region around Wager Bay,
District of Keewatin (parts of 46E and 56H); Geological
Survey of Canada, Open File 2383, 2 sheets, 1:100 000
scale.
Henderson, J.R., LeCheminant, A.N., Jefferson, C.W., Coe, K. and
Henderson, M.N. 1986: Preliminary account of the geology
around Wager Bay, District of Keewatin; in Current Research, Part A, Geological Survey of Canada, Paper 86-1A,
p. 159–176.
Heywood, W.W. 1967a: Geological notes, northeastern District of
Keewatin and southern Melville Peninsula, District of
Franklin, Northwest Territories (parts of NTS 46, 47,
56, 57); Geological Survey of Canada, Paper 66-40, 29 p.
Heywood, W.W. 1967b: Geology of northeastern District of
Keewatin and southern Melville Peninsula, Districts of
Franklin and Keewatin; Geological Survey of Canada, Open
File 1, 1:506 880 scale.
Heywood, W.W. and Schau, M. 1978: A subdivision of the northern Churchill Structural Province; in Current Research, Part
A, Geological Survey of Canada, Paper 78-1A, p. 139–143.
Hoffman, P.F. 1988: United plates of America, the birth of a craton:
Early Proterozoic assembly and growth of Laurentia; Annual Review of Earth and Planetary Sciences, v. 16, p. 543–
603.
Jefferson, C.W., Smith, J.E.M. and Hamilton, S.M. 1991: Preliminary account of the resource assessment study of proposed
national park, Wager Bay–Southampton Island areas, District of Keewatin; Geological Survey of Canada, Open
File 2351, 47 p.
Kruhl, J.H. 1996: Prism- and basal-plane parallel subgrain boundaries in quartz: a microstructural geothermobarometer; Journal of Metamorphic Geology, v. 14, p. 581–589.
LaFlamme, C., McFarlane, C.R.M., Corrigan, D. and Wodicka, N.
2014: Origin and tectonometamorphic history of the Repulse Bay block, Melville Peninsula, Nunavut: exotic
terrane or deeper level of the Rae craton?; Canadian Journal
of Earth Sciences, v. 51, p. 1097–1122.
Law, R.D. 2014: Deformation thermometry based on quartz c-axis
fabrics and recrystallization microstructures: a review; Journal of Structural Geology, v. 66, p. 129–161.
LeCheminant, A.N. and Heaman, L.M. 1989: Mackenzie igneous
events, Canada: Middle Proterozoic hotspot magmatism associated with ocean opening; Earth and Planetary Science
Letters, v. 96, p. 38–48.

Summary of Activities 2017

Mahan, K.H. and Williams, M.L. 2005: Reconstruction of a large
deep-crustal terrane: implications for the Snowbird tectonic
zone and early growth of Laurentia; Geology, v. 33, p. 385–
388. doi:10.1130/G21273.1
McMartin, I., Wodicka, N., Bazor, D. and Boyd, B. 2013: Till composition across the Rae craton south of Wager Bay, Nunavut:
results from the Geo-mapping Frontiers’ Tehery-Cape Dobbs
project; Geological Survey of Canada, Open File 7417.
doi:10.4095/293307
Mills, A.J., Berman, R.G., Davis, W.J., Tella, S., Carr, S., Roddick,
C. and Hanmer, S. 2007: Thermobarometry and geochronology of the Uvauk complex, a polymetamorphic Neoarchean
and Paleoproterozoic segment of the Snowbird tectonic
zone, Nunavut, Canada; Canadian Journal of Earth Sciences, v. 44, p. 245–266.
Natural Resources Canada 2017: Canadian aeromagnetic database; Natural Resources Canada, Lands and Minerals Sector, Geoscience Data Repository, URL <http://gdr.agg.nr
can.gc.ca/gdrdap/dap/search-eng.php> [September 2017].
Panagapko, D.A., Pehrsson, S., Pilkington, M. and Currie, M. 2003:
Geoscience data compilation: Tehery Lake–Wager Bay
area, Nunavut (NTS 56 B, C, F, and G), part 1 – base data
themes; Geological Survey of Canada, Open File 1809.
doi:10.4095/214767
Passchier, C.W. and Trouw, R.A.J. 2005: Micro-tectonics (Second
Edition); Springer, Berlin, Germany, 366 p.
Paul, D., Hanmer, S., Tella, S., Peterson, T.D. and LeCheminant,
A.N. 2002: Compilation bedrock geology of part of the
western Churchill Province, Nunavut–Northwest Territories; Geological Survey of Canada, Open File 4236, scale
1:1 000 000.
Pehrsson, S.J., Berman, R.G. and Davis, W.J. 2013: Paleoproterozoic orogenesis during Nuna aggregation: a case study
of reworking of the Rae craton, Woodburn Lake, Nunavut;
Precambrian Research, v. 232, p. 167–188.
Peterson, T.D., van Breemen, O., Sandeman, H and Cousens, B.
2002: Proterozoic (1.85–1.75 Ga) igneous suites of the western Churchill Province: granitoid and ultrapotassic magmatism in a reworked Archean hinterland; Precambrian
Research, v. 119, p. 73–100.
Prior, D.J. and Wheeler, J. 1999: Feldspar fabrics in a greenschist
facies albite-rich mylonite from electron backscatter diffraction; Tectonophysics, v. 303, p. 29–49.
Rainbird, R.H., Davis, W.J., Pehrsson, S.J., Wodicka, N., Rayner,
N. and Skulski, T. 2010: Early Paleoproterozoic supracrustal assemblages of the Rae domain, Nunavut, Canada:
intracratonic basin development during supercontinent
break-up and assembly; Precambrian Research, v. 181,
p. 167–186.
Sanborn-Barrie, M., Carr, S.D. and Theriault, R. 2001: Geochronological constraints on metamorphism and exhumation of
deep-crustal rocks of the Kramanituar Complex, with implications for the Paleoproterozoic evolution of the Archean
western Churchill Province, Canada; Contributions to Mineralogy and Petrology, v. 141, p. 592–612.
Sanborn-Barrie, M., Chakungal, J., James, D.T., Rayner, N. and
Whalen, J.B. 2014b: Precambrian bedrock geology, Southampton Island, Nunavut; Geological Survey of Canada, Canadian Geoscience Map 132, scale 1:250 000. doi:10.4095/
293328
Sanborn-Barrie, M., Davis, W.J., Berman, R.G., Rayner, N.,
Skulski, T. and Sandeman, H. 2014a: Neoarchean continen-

11

tal crust formation and Paleoproterozoic deformation of the
central Rae craton, Committee Bay belt, Nunavut; Canadian
Journal of Earth Sciences, v. 51, p. 635–667.
Skulski, T., Sandeman, H.A., Sanborn-Barrie, M., MacHattie,
T.G., Young, M., Carson, C.J., Berman, R.G., Brown, J.,
Rayner, N., Panagapko, D., Byrne, D. and Deyell, C. 2003:
Bedrock geology of the Ellice Hills map area and new constraints on the regional geology of the Committee Bay area,
Nunavut; Geological Survey of Canada, Current Research
2003-C22, 14 p.
Steenkamp, H.M., Wodicka, N., Lawley, C.J.M., Peterson, T.D.
and Guilmette, C. 2015: Overview of bedrock mapping and
results from portable X-ray fluorescence spectrometry in the
eastern part of the Tehery Lake–Wager Bay area, western
Hudson Bay, Nunavut; in Summary of Activities 2015, Canada-Nunavut Geoscience Office, p. 121–134.
Steenkamp, H.M., Wodicka, N., Weller, O.M. and Kendrick, J.
2016: Overview of bedrock mapping in the northern and
western parts of the Tehery Lake–Wager Bay area, western
Hudson Bay, Nunavut; in Summary of Activities 2016, Canada-Nunavut Geoscience Office, p. 27–40.
St-Onge, M.R., Searle, M.P. and Wodicka, N. 2006: Trans-Hudson
Orogen of North America and Himalaya-Karakoram-Tibetan Orogen of Asia: structural and thermal characteristics
of the lower and upper plates; Tectonics, v. 25, 22 p.
doi:10.1029/2005TC001907

12

Tschirhart, V.L., Wodicka, N. and Steenkamp, H.M. 2016: Shallow crustal structure of the Tehery Lake–Wager Bay area,
western Hudson Bay, Nunavut, from potential-field datasets; in Summary of Activities 2016, Canada-Nunavut
Geoscience Office, p. 41–50.
van Breemen, O., Pehrsson, S. and Peterson, T.D. 2007: Reconnaissance U-Pb SHRIMP geochronology and Sm-Nd isotope analysis from the Tehery-Wager Bay gneiss domain,
western Churchill Province, Nunavut; Geological Survey of
Canada, Current Research 2007-F2, 15 p.
Wodicka, N., Steenkamp, H.M., Lawley, C.J.M., Peterson, T.D.,
Guilmette, C. and Girard, É. 2015: Report of activities for
the bedrock geology and economic potential of the TeheryWager area: GEM-2 Rae Project; Geological Survey of Canada, Open File 7970, 14 p.
Wodicka, N., Steenkamp, H.M., Peterson, T.D., McMartin, I.,
Day, S.J.A. and Tschirhart, V.L. 2017: Report of 2017 activities for the geology and economic potential of the TeheryWager area, Nunavut: GEM-2 Rae Project; Geological Survey of Canada, Open File 8318, 20 p. doi:10.4095/305979
Wodicka, N., Steenkamp, H.M., Weller, O.M., Kendrick, J.,
Tschirhart, V.L., Peterson, T.D. and Girard, É. 2016: Report
of 2016 activities for the bedrock geology and economic potential of the Tehery-Wager area, GEM-2 Rae Project; Geological Survey of Canada, Open File 8149, 21 p. doi:
10.4095/299392

Canada-Nunavut Geoscience Office

