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Abstract
In the summer of 2019, fieldwork was conducted in the Jungersen River area located on northwestern Baffin Island,
Nunavut, to document glacial dynamics at a regional scale and mineral prospectivity using till sampling. Field-based glacial
geomorphology observations have been integrated with elements from previous surficial geology maps and field observations, and the analysis of pebble lithology in till samples. Laboratory work was performed on the till samples, including geochemical, heavy minerals and sedimentological analyses. Mineral exploration potential was found for diamonds in the
study area and for white and translucent corundum south of the study area. The geochemical and mineralogical data will
complement existing baseline data to guide any potential future mineral exploration and infrastructure studies in the region.

Introduction
In the summer of 2019, fieldwork was conducted in the
Jungersen River area on northwestern Baffin Island,
Nunavut (Figure 1). This work is the surficial geology component of the Fury and Hecla Geoscience Project and the
objective is to reconstruct the glacial history and evaluate
the mineral potential from the study of glacial sediments in
this large underexplored territory. Ice-flow indicators were
recorded and till samples were collected for geochemical,
sedimentological and heavy mineral analyses. For the glacial geomorphology mapping, field and remote sensing
data were used. The geochemical and mineralogical data
from till samples collected for this project will provide additional baseline data to guide potential future mineral exploration and infrastructure studies (permafrost and geotechnical) in the region. This survey is a continuation of
fieldwork started in 2018 for which two reports have
already been published (Tremblay and Godbout, 2018;
Tremblay et al., 2020).

Regional setting
The study area is located on northwestern Baffin Island,
100 km south of the Hamlet of Arctic Bay and 200 km
northwest of the Hamlet of Igloolik, between southern

Borden and Brodeur peninsulas (Figure 1). The majority of
the region lies below 200 m above sea level (asl); there are
several lowlands with generally undulating relief that are
interconnected between the major marine water bodies, and
there are a few Quaternary sediment–filled flat valleys, especially near the mouths of major rivers (Magda River,
Jungersen River) that drain into Jungersen Bay. The plateaus on Brodeur and Borden peninsulas are generally between 200 and 400 m asl, with a maximum elevation of
501 m asl north of Moffet Inlet (Figure 2).

The bedrock geology of the study area (Figure 3; Chandler,
1980; de Kemp and Scott, 1998; Steenkamp et al., 2018;
Lebeau et al., 2020) primarily consists of basement lithologies of the Archean and Paleoproterozoic Rae domain (felsic orthogneiss, mafic–ultramafic and felsic intrusive bodies, metasedimentary rocks, volcanic rocks and banded
iron formation rocks), unconformably overlain by Mesoproterozoic rocks of the Fury and Hecla Group (quartzitic
sandstone, sandstone, mudstone, carbonate and volcanic
rocks). Neoproterozoic mafic dykes and sills intrude older
Precambrian rocks. Paleozoic carbonate rocks and quartzitic sandstones overlie basement rocks on the Borden and
Brodeur peninsulas.
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Figure 1: Location of study area on northwestern Baffin Island, Nunavut. Digital elevation model and bathymetry from GEBCO (GEBCO
Compilation Group, 2014). Location of study areas in 2018 and 2019 outlined in dark grey, and location of Figure 7 outlined in light grey. Triangle indicates base camp location. Abbreviations: BeI, Berlinguet Inlet; FF, Fabricius Fiord; JB, Jungersen Bay; MiI, Milne Inlet; MoI,
Moffet Inlet; SL, Saputing Lake.

Previous work
Glacial and postglacial marine histories of the area between
Berlinguet Inlet and Fury and Hecla Strait are described in
Hooper (1996), whereas ice-flow directions (including
striae) and till composition (texture analysis, petrographic
counts, geochemical and heavy minerals analyses) are published in de Kemp and Scott (1998), Dyke and Hooper
(2001) and Utting et al. (2008). The ice-flow chronology
for the study area, based on striations, macroforms and glacial dispersion evidence, is documented in Tremblay and
Godbout (2018) and Tremblay et al. (2020). Surficial geology mapping was completed at a scale of 1:250 000 over the
entire study area (Dyke, 2000a, b, 2004; Dyke and Hooper,
2000; Hooper and Dyke, 2000). More recently, De Angelis
(2007) and Margold et al. (2015) used satellite imagery to
map macroforms, glaciodynamic settings (some coldbased zones) and ice streams. During the last glacial cycle,
ice streams were present over northern Melville Peninsula,
and in Fury and Hecla Strait, Bernier Bay, Admiralty Inlet
and Steensby Inlet (Hooper, 1996; Dredge, 2000; Dyke,
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2008; Tremblay and Paulen, 2012; Tremblay and Godbout,
2018). Local ice divides persisted on the Saputing Lake–
Gifford River plateau (Gifford-Saputing ice divide;
Tremblay and Godbout, 2018), Brodeur Peninsula and Borden Peninsula (Dyke and Prest, 1987). Previous work provided radiocarbon dating data on shells, which helped to
document the ice retreat and the chronology of the last deglaciation in the region (Hooper, 1996; Dyke and Hooper,
2001; Dyke et al., 2003; McNeely et al., 2006; Dalton et al.,
2020). The economic geology of the region, based on till
studies, was published in de Kemp and Scott (1998), Utting
et al. (2008), Tremblay et al. (2020) and in various mineral
exploration industry reports (Craigie, 2001, 2006; Winzar
and McKenzie, 2005), and highlighted mineral potential
for iron, diamonds, uranium and corundum (white and
translucent, from an unknown source).

Methods
In July 2019, helicopter-supported (Bell Helicopter
Textron 206 LR) fieldwork was conducted during seven
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Figure 2: Glacial geomorphological features and glaciodynamic zones of the study area, northwestern Baffin Island. Nomenclature similar to that of Tremblay and Godbout
(2018). Topographic data from Canadian digital elevation model (CDEM; Natural Resources Canada, 2016). Study area outlined in black.
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Figure 3: Bedrock geology (modified from de Kemp and Scott, 1998, and Lebeau et al., 2020) and till clast petrography, Jungersen River area, northwestern Baffin Island. Study
area outlined in black.

days in the Jungersen River area from a base camp located
along the Gifford River (Figure 1). Numerous geomorphological elements were documented from air and ground observations (Figure 2), striations were measured at eight
sites and till was sampled from frost boils, between 0 and
30 cm from the surface, at 47 sites. For each till sample,
about 2 kg of material was recovered for geochemical and
sedimentological analyses, and for 42 samples about 8 kg
was recovered for heavy minerals analysis. Till pebble lithologies (>2 cm size-fraction) were counted in the field at
surface sample sites (Figure 3) to complement provenance
studies.

Till geochemical and sedimentological analyses
The till samples (n=47) were processed at the Geological
Survey of Canada (GSC) Sedimentology Laboratory in Ottawa (Ontario) following the protocol described in
McClenaghan et al. (2020). Each sample was air dried and
split to recover the <63 µm fraction for geochemical analysis. Another portion was used for grain-size analysis, and
for the determination of inorganic carbon content, loss-onignition (LOI), carbonate content and Munsell colour. Finally, a third portion was saved for archival purposes.
The grain-size distribution (sand, silt, clay) of the till sample was documented using a Beckman Coulter, Inc. LS
13 320 laser particle-sizing analyzer on the <63 µm fraction
(see Girard et al., 2004 for details on laboratory protocols).
The grain size of fractions between 63 µm and 2 mm was
determined by wet sieving on the >45 µm and <2 mm fraction, and by dynamic digital image processing using a
HORIBA, Ltd.’s CAMSIZER particle size and shape analysis system. Inorganic carbon content and LOI were determined with a LECO® Corporation CR412 carbon analyzer
and the carbonate content was determined by titration with
UIC Inc.’s CM5015 CO2 coulometer with CM5230 acidification module on the <63 µm fraction, on a (maximum) 2 g
sample. The colour of the dry sediment was measured using
X-Rite, Incorporated’s SP64 portable sphere spectrophotometer.
A split of the <63 µm fraction was shipped to Bureau Veritas Minerals in Vancouver (British Columbia) for geochemical analysis. A 30 g split was digested with modified
aqua regia and analyzed by inductively coupled plasma–
mass spectrometry (ICP-MS) for 65 elements, including
gold, base metals, platinum and rare-earth elements. Another 2 g split was analyzed using a lithium metaboratetetraborate fusion and digestion in nitric acid followed by
inductively coupled plasma–emission spectrometry (ICPES) for major oxides and ICP-MS for trace elements. Analytical accuracy and precision were monitored by including
GSC CANMET-certified standards (TILL-2 and TILL-4)
inserted into the sample batch at the GSC Sedimentology
Laboratory and additional quality control samples inserted
by Bureau Veritas Minerals (laboratory duplicates of sam-
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ples, blanks, reference standards and analytical duplicates).
For some till samples, the <2 µm fraction was geochemically analyzed using the methods described above. The
<2 µm size-fraction of the till samples from de Kemp and
Scott (1998) and Utting et al. (2008) were analyzed with
ICP-ES and ICP-MS, respectively, after aqua-regia
digestion.

Heavy mineral analysis
The bulk till samples (8 kg average total weight, n=42)
were collected to produce heavy mineral concentrates
(HMC) for the recovery of indicator minerals, including
kimberlite-indicator minerals (KIMs), sulphides, platinum-group minerals, gold, gemstones and other minerals
of interest using methods described in Plouffe et al. (2013).
Samples were sent to Overburden Drilling Management
Limited (ODM; Ottawa, Ontario) for heavy mineral
analysis.
A standard pre-analysis treatment was applied to all samples, which included initial sieving of pebbles (>2 mm fraction; the 4–8 mm fraction was separated for lithological
counts) and preconcentration of heavy minerals on a shaking table. The table concentrate was panned to recover gold
grains and metallic-indicator minerals, which were
counted, described and returned to the preconcentrate. The
heavy mineral preconcentrate was then further refined using heavy liquid separation (methylene iodide, specific
gravity of 3.2) and ferromagnetic separation. The
>0.25 mm fraction of the nonferromagnetic heavy mineral
concentrate (NFHMC) was examined with a binocular microscope and various distinctive mineral species including
KIMs and metamorphic massive-sulphide indicator minerals (MMSIMs), which included gahnite, red rutile, pyrite,
chalcopyrite, arsenopyrite and other minerals (Averill,
2001), were visually identified.
The mineralogical picking was performed on three different size fractions (0.25–0.5 mm, 0.5–1 mm, 1–2 mm) of the
NFHMC. Following further preparation, binocular microscope identification of MMSIMs and KIMs was undertaken and supported in specific cases by scanning electron
microscope (SEM) analysis. The indicator mineral abundances in the NFHMC reported by ODM were subsequently normalized to 10 kg of the <2.0 mm material (table
feed) prior to the interpretation of the data.

Results and discussion
Glacial geomorphology
The regional glacial geomorphology of the study area is
presented in Figure 2 (nomenclature used is similar to that
of Tremblay and Godbout [2018]). Landforms were generalized from airphotos and previous surficial geology maps
and datasets (see ‘Previous work’ section), and updated
with information from observations and interpretations
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based on new field data, petrographic analysis and interpretations from satellite imagery (SPOT 6), georeferenced
field photographs, digital elevation models (DEMs;
ArcticDEM [Porter et al., 2018], Canadian digital elevation
model [CDEM; Natural Resources Canada, 2016], highresolution digital elevation model [HRDEM; Natural Resources Canada, 2018]) and high-definition multibeam
data from the Canadian Coast Guard Ship Amundsen
(Ocean Mapping Group, 2019). Figure 2 shows geomorphological features indicative of ice-flow dynamics (macroforms and striations), ice-retreat patterns (eskers, proglacial lakes and locations of the glaciolacustrine drainage
channels [Figure 4a]) and ice-front positions (ice-marginal
moraines, ice-marginal channels). In some areas, the configuration (orientation) of the retreating ice-margin
dammed proglacial lakes in confined topographic lows
(valleys). Some macroforms are the result of direct bedrock
erosion by the ice, whereas others are the result of ice
streamlining forms in till (drumlinoids and megaflutings),
or bedrock and till (crag-and-tail features). Linear glacial
landforms (macroforms) likely of subglacial origin, identified as till plumes, can be >10 km in length and are subdivided into those formed in mostly carbonate till versus
those formed in mostly noncarbonate till (typical shield till;
Figure 2). On the ground, they commonly appear as patches
of a thicker or finer grained till and visually contrast with
the surrounding boulder fields and till areas.

Glaciodynamic zones
The mapping of glaciodynamic zones aims at characterizing the amount of glacial activity (degree of erosion and
transport) that took place during the recent Quaternary in a
specific area (Figure 2). The mapping system used here is
similar to the one employed in previous CNGO projects
(Tremblay and Paulen, 2012; Tremblay et al., 2014) and in
a recent synthesis paper on glacial geomorphology in central Nunavut (McMartin et al., 2020), in which they are
termed ‘glacial landscapes’. Glaciodynamic zones are delineated primarily from field observations, airphotos, satellite imagery and DEM interpretations.

rock outcrops are moderately to extensively weathered. Paleozoic rocks are often present as tors (Figure 4c, e). In the
study area, CBs are frequently located on plateaus, which
suggests a strong topographic control. The bedrock morphology and structure are not commonly reflected in the
overall cold-based terrain topography. Ice-marginal parallel channels are frequently observed in association with
subaerial or marginal meltwater sediments and landforms.
The degree of glacial erosion associated with the dispersion
of erratics is very restricted (see ‘Glacial dispersal studies’
section). The unerosive character of ice suggests the surface till and regolith cover, as well as the glacial transport of
erratics, might have occurred incrementally during the
Wisconsinan and previous glaciations.
Intermediate cold-based zone
The intermediate cold-based zone (IB) represents a transition area where at least one or more of the criteria for a coldbased glaciation are not fulfilled. Starting from its contact
with the cold-based zone, signs of glacial erosion gradually
appear in the intermediate cold-based landscape as more
lakes, bedrock outcrops devoid of regolith, macroforms
and ultimately streamlined outcrops are observed. Near the
border of the IB-CB, striae and roches moutonnées are rare
and, if present, occur on the most prominent outcrops composed of weather-resistant lithologies, such as gabbro
dykes. The greater abundance of striations toward the IB–
warm-based zone (WB) border corresponds to a similar increase in the number of poorly to well-defined roche moutonnées. Meltwater channels are still relatively abundant in
places compared to CBs.
Intermediate to warm-based zone
The transition between intermediate cold-based and warmbased zones is highly diffuse in some areas and consequently a zone identified as intermediate to warm-based
was mapped (see McMartin et al., 2020; Figure 4f). In this
zone, several indications of warm-based glacial erosion are
present but the bedrock is still weathered and not striated
enough to fall under the warm-based zone category.

Cold-based zone
Cold-based zones (CBs) correspond to areas where signs of
glacial erosion (e.g., striae, macroforms, glacially eroded
outcrops, etc.) are virtually absent from the landscape (Figure 2). These zones are characterized by the scarcity or absence of small lakes and by an increased proportion of dendritic river systems versus deranged river systems. The
analysis of cosmogenic isotopes (10Be, 26Al) in samples
from a similar setting on a cold-based plateau on nearby
Melville Peninsula shows that the surface sediments date or
predate the last interglacial period (Tremblay and Gosse,
2019) and are usually composed of regolith (i.e., in situ
bouldery diamictic material; Figure 4a–c), which may have
been minimally transported by ice. Precambrian crystalline
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Figure 4: Photographs of geomorphological features in different
glaciodynamic settings, Jungersen River area, northwestern
Baffin Island: a) ice-marginal channels cut into regolith/till terrain
over Precambrian crystalline rocks, in cold-based zone; b) regolith
(and thin till?) terrain over Paleozoic sandstone and carbonate
rocks, in cold-based zone; c) regolith and thin till terrain over Paleozoic sandstone and carbonate rocks, with tor on top of hill, in
cold-based zone; d) gossan in Paleozoic sandstone, in intermediate cold-based zone; e) tor in Paleozoic sandstone, in intermediate cold-based zone; f) bedrock, regolith and till (with 10% carbonate content) mix over Precambrian crystalline rocks, in
intermediate to warm-based zone; g) till overlying and bedrock
outcrops of Precambrian crystalline rocks, in warm-based zone;
h) till (with about 50% Precambrian crystalline rocks content) overlying Paleozoic carbonate rocks, in warm-based zone.
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Warm-based zone
The warm-based zone (WB) landscapes are characterized
by a variable boulder cover and, from the IB-WB contact
inward, display increasing signs of glacial erosion, such as
streamlined outcrops and bedrock hills (Figure 4g), linear
glacial erosion corridors, macroforms (drumlins, flutings,
ice-moulded bedrock forms), abundant lakes and prevalent
deranged drainage system. Striae are abundant on outcrops
that are relatively resistant to permafrost action and weathering whereas they are typically absent from mudstone and
carbonate rock outcrops. Till thickness is variable over
both Precambrian crystalline rocks and Paleozoic rocks
(Figure 4h) with significant glacial transport distances
documented (over 10 km).

Ice-flow chronology
Figure 5 shows an ice-flow chronology for the study area,
which was synthesized from striations, macroforms (Figure 2) and glacial dispersion evidence (see ‘Glacial dispersal studies’ section). During the last glaciation, local ice
divides persisted on central Brodeur and central Borden
peninsulas. The main regional ice flow, probably during
Last Glacial Maximum (LGM) and part of the deglaciation,
was influenced by the presence of ice streams flowing toward Admiralty Inlet (Admiralty Inlet ice stream) and toward Bernier Bay (Figure 1; Bernier Bay ice stream).
Abundant elongated streamlined glacial landforms present
on the seafloor of Admiralty Inlet and Bernier Bay, as revealed by multibeam imaging (Ocean Mapping Group,
2019), and on Yeoman Island (Figure 2) are interpreted as
evidence of ice streams. A strong converging pattern of ice
flow is also found in Moffet Inlet, perhaps suggesting a late
ice-stream pattern. Subsequent ice-flow deflection linked
with restrained flows existed in the Foxe Basin (to the
southeast of the study area; Figure 1) and Fury and Hecla
Strait (to the south; Figure 1), the most prominent being a
southeastward ice flow toward Steensby Inlet (Figure 1;
Steensby Inlet ice stream), which was probably active for
only a few centuries around 7 cal. ka BP (Dyke, 2008). Noticeable deflections in the ice-retreat configuration occurred toward the Bernier Bay moraine (Figure 2), as well
as in a few localities north of Fury and Hecla Strait. The orientation of the ice margin during ice retreat, as indicated by
the configuration of short eskers, moraines, marginal channels and proglacial lakes (Figure 5), was probably associated with sluggish (mostly cold-based?) ice flow during deglaciation. The ice pushed material at the glacier front,
accounting for the deposition of most of the moraines (e.g.,
Gifford moraine, moraines on Steensby and Brodeur peninsulas; Figure 2). Deglaciation of the Admiralty Inlet area
took place between 11.0 cal. ka BP (10.3 cal. ka BP in this
study area) and 8.1 cal. ka BP (Dyke et al., 2003; Dalton et
al., 2020). Numerous samples were collected to refine the
deglaciation chronology in the study area: shells for radiocarbon dating, sandy sediments for infrared stimulated lu-

54

minescence (IRSL) dating and bedrock outcrops/boulders
for surface exposure dating.

Glacial dispersal studies
The till petrographic compositions shown in Figure 3 represent ground counts of clasts >2 cm from this study, counts
from the 2 to 5.6 mm size-fraction by Hooper (1996) and
his original field notes on airphotos, and occurrence of carbonate cobbles and boulders at the surface by De Beers
Canada Exploration Inc. and A. Dyke (Geological Survey
of Canada) as reported by Utting et al. (2008). The combination of these past results with present observations provide essential information about the regional glacial transport processes and ice-flow history, even though data
presented in Figure 3 represent results from different sizefractions of till.
The glaciodynamic zones (Figure 2) have an important impact on the distance of glacial transport. Warm-based ice is
characterized by long distance transport of Precambrian
rocks over Paleozoic rocks (frequently more than 10 km),
notably in the Berlinguet Inlet area and west of Moffet Inlet. Between Moffet Inlet and Jungersen Bay, the complex
geometry of Paleozoic outcrops explains the diverse patterns observed in the erratic composition of the regional till.
On the CB located south of the Jungersen River, the scarcity
of erratic clasts near contacts between contrasting rock
units (Paleozoic sedimentary rocks versus Precambrian
crystalline rocks) indicates short distances of glacial transport, less than 1 km, with generally less than 1% erratic content after a few hundred metres of transport in the direction
of ice flow. The presence of scattered Paleozoic carbonate
clasts found immediately south of Jungersen Bay indicates
a northward transport of about 15 km across an intermediate to warm-based area, and therefore suggests that these
erratics were transported there during the early phase of the
main ice flow. In the large valley north of Magda River, the
results show a mix of Precambrian and Paleozoic rocks, although glaciofluvial input might explain most of this diversity of rock types in the surface sediments. Overall, these
glacial transport distances compare broadly with those obtained on similar glaciodynamic terrains on Melville
Peninsula (Tremblay and Paulen, 2012) and immediately
south of the study area (Tremblay and Godbout, 2018).

Analytical results
Complete geochemistry and heavy mineral results are presented in Tremblay (2021)2.
Elemental concentrations based on the <63 µm fraction of
samples from this study (aqua-regia digestion, ICP-MS
2

CNGO Geoscience Data Series GDS2021-001, containing the
data or other information sources used to compile this paper, is
available online to download free of charge at https://cngo.ca/
summary-of-activities/2020/.
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Figure 5: Ice-flow lines and ice-margin retreat lines with glacial geomorphological features, Jungersen River area, northwestern Baffin Island. Topographic data from Canadian digital elevation model (CDEM; Natural Resources Canada, 2016). Study area outlined in grey. Abbreviation: BaI, Bartlett Inlet.

Figure 6: Sedimentology, geochemistry and heavy minerals results from till sampling programs, Jungersen River area, northwestern Baffin
Island. Study area outlined in black. Background bedrock geology modified from de Kemp and Scott (1998) and Lebeau et al. (2020). a) Mg
and Ca. Geochemical results are from the <63 µm fraction (blue full and dark blue outline circles; samples from this study) and from the
<2 µm fraction (orange full and red outline circles; samples from de Kemp and Scott, 1998, and Utting et al., 2008).

analysis) and the <2 µm fraction of samples from de Kemp
and Scott (1998; aqua-regia digestion, ICP-ES analysis),
and Utting et al. (2008; aqua-regia digestion, ICP-MS analysis) and selected HMC minerals are shown on Figure 6.
Even though the results of the till geochemistry analyses for
both the <63 µm and <2 µm fractions are presented in Figure 6, the following interpretations are based only on the
<63 µm fraction analysis due to the partitioning effect
between both grain sizes (Shilts, 1993).
Figure 6a shows the samples with high Ca and Mg concentrations are associated with high Paleozoic sediment clast
concentrations (Figure 3), which is expected since the concentrations of Ca and Mg in till (<63 µm fraction) over Precambrian crystalline rocks are typically <1% for both elements and typically around 12% for Ca and 8% for Mg over
Paleozoic carbonate rocks. These results are similar to
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those presented by Tremblay (2019). The other elements
and minerals will be discussed in the next section.

Economic considerations
This surficial geological mapping and sampling program
added new data about glacial transport paths and important
geomorphological processes, which are critical compoFigure 6 (continued): Sedimentology, geochemistry and heavy
minerals results from till sampling programs, Jungersen River
area, northwestern Baffin Island. b) Au and gold grains normalized
to 10 kg table feed (samples from this study). All grains are reshaped (Averill, 2001). c) Cu and chalcopyrite grains from
nonferromagnetic heavy mineral concentrate (NFHMC) normalized to 10 kg table feed. Geochemical results for Cu are from the
<63 µm fraction (dark blue outline circles; samples from this study)
and from the <2 µm fraction (red outline circles; samples from
de Kemp and Scott, 1998, and Utting et al., 2008). See this page for
background geology legend.
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Figure 6 (continued): Sedimentology, geochemistry and heavy minerals results from till sampling programs, Jungersen River area, northwestern Baffin Island. d) kimberliteindicator mineral (KIM) grains from nonferromagnetic heavy mineral concentrate (NFHMC) normalized to 10 kg table feed, samples from this study, and KIM results from other
studies. See page 56 for background geology legend. Abbreviations: BaI, Bartlett Inlet; GSC, Geological Survey of Canada; OF, Open File.

nents in interpreting the provenance of the surficial sediments and determining the significance of the geochemical
and mineralogical data derived from these surficial sediments. These analyses will provide additional baseline information to guide future mineral exploration and infrastructure studies (permafrost conditions, granular
aggregate sources) in the region. The sampling grid is
widely spaced (about 15 km between sites) and the existence of undetected narrow till dispersal trains between
sample sites cannot be excluded. In some regions of the
study area, moderately elevated values for base and precious metals in till are indicative of a relatively low potential for mineral exploration. The highest anomalies in the
study area are located around Moffet Inlet, with till samples
showing anomalous values for gold grains (less than
4 grains/10 kg; Figure 6b), Au (less than 3.0 ppb; Figure 6b), chalcopyrite (less than 13 grains/10 kg; Figure 6c),
Cu (less than 53 ppm; Figure 6c), Zn (less than 144 ppm;
see Tremblay, 2021) and Pb (less than 24 ppm; see
Tremblay, 2021). Around the eastern part of Berlinguet Inlet, other small anomalies are found in till for chalcopyrite
(less than 16 grains/10 kg; Figure 6c), Cu (less than 42 ppm;
Figure 6c) and Au (less than 1.7 ppb, with no associated
gold grains; Figure 6b). The origins of these anomalies are
unknown, but could be linked to small, unmapped,
Archean–Paleoproterozoic supracrustal rocks (mafic–
ultramafic and metasedimentary rocks), or rusty beds
within the basal Paleozoic sandstone (Figure 4d). Immediately south of the study area (Tremblay, 2019), Au and gold
grains values are found in metasedimentary rocks. Lebeau
et al. (2020) also reported copper mineralization associated
with paragneiss bedrock about 25 km east of study area.

found near southern Moffet Inlet and southern Jungersen
Bay, respectively; their origins might be linked to either
kimberlite or ultramafic rocks. Additionally, three sites
with Cr-diopside grains were found in the southwestern
quadrant of the study area (Figure 6d; de Kemp and Scott,
1998). These Cr-diopside grains might have been transported a potentially considerable distance from the northeast due to the presence of an ice stream in the region
(Bernier Bay ice stream). Diamond exploration using glacial sediments was conducted by De Beers Canada Inc. in
northwestern Baffin Island (Winzar and McKenzie, 2005).
The KIM data from that report indicate that picroilmenite is
abundant in four samples (from 10 to 55 grains; Figure 6d)
in this study area. These picroilmenites are sometimes associated with possibly unidentified KIMs, which were labelled as ‘other’. These picroilmenites occurring with other
KIMs could potentially, but with low confidence, lead to
undiscovered KIMs, although the absence of typical garnets, chromite and olivine do not support such interpretation. The Winzar and McKenzie (2005) report also indicates the presence of spinel in the study area, which seems
to have a different source, probably nonkimberlitic (these
results are not shown on Figure 6d).
In 2019, corundum grains were found in four till samples
collected from the 2018 study area, in addition to the two
corundum-bearing samples collected in 2018 (Figure 7;
Tremblay et al., 2020). The corundum are white and translucent and relatively abundant in the 2019 samples (similar
to the two samples from Tremblay et al., 2020). Among the
combined 2019 and Tremblay et al. (2020) samples, the corundum counts are between 25 and 208 grains/10 kg with
an average value of 112 grains/10 kg (17%) in the 0.25–
0.5 mm NFHMC fraction. Additionally, two of the samples

Between Moffet Inlet and Fabricius Fiord, the work of several diamond exploration companies
between 1999 and 2006, including
Mountain Province Diamonds Inc.,
First Strike Diamonds Inc. and Patrician Diamonds Inc. (Craigie, 2001,
2006), found several till samples (and a
few stream sediment samples) with
KIMs (including pyrope, chromite, picroilmenite, Cr-diopside and olivine;
Figure 6d). This led to the discovery of
12 kimberlite occurrences (in bedrock
or boulder regolith) with at least one
containing microdiamonds. One till
sample presented in this study contains
1.9 grains/10 kg pyrope grains (Figure 6d), significant KIMs, possibly
within the dispersal train from the Bartlett Inlet anomalies or one of the Moffet Figure 7: Corundum (white and translucent) from the nonferromagnetic heavy mineral
Inlet region kimberlite outcrops. Two concentrate (NFHMC) fraction (0.25–0.5 mm) of till samples, normalized to 10 kg table
feed. Till samples were collected in 2018 and 2019 in the 2018 study area, near Whyte Insamples with high counts of fosterite let, northwestern Baffin Island. No corundum were found in 2019 study area. Arrows indi(16 and 45 grains/10 kg samples) were cate simplified chronology of ice flow (1 being the oldest). See Figure 1 for location.
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have anomalous values of scheelite grains with 2 and
9 grains/10 kg. There is no association with monazite and
barite in the samples collected in 2019, compared to those
collected in 2018 (Tremblay et al., 2020). The grains are of
angular shape, which is indicative of a short distance of
transport (see Tremblay et al., 2020). The absence of corundum in the sample located immediately north of the contact
between the base of the Mesoproterozoic sedimentary and
volcanic rocks (Fury and Hecla Group) and the granite and
gneiss (Rae domain) to the north indicates that corundum
probably originates from intrusive or metasomatized rocks
near that contact, or from the basal Fury and Hecla Group
rocks, including the Nyeboe Formation (conglomerate,
breccia, sandstone, dolostone and basalt; Greenman et al.,
2020) or the Sikosak Bay Formation (quartz arenite). The
mechanism of mineralization or mineral concentration is
uncertain and could be linked with late intrusive rocks, contact metamorphism or placer deposits. Additional potential
for a preferential accumulation of corundum grains exists
in both fluvial and glaciofluvial sedimentary settings due to
their high density (4.0 g/cm3). The economic potential of
the corundum as gemstones depends on the size of the crystals in the hostrock and on whether their colour and
saturation could be enhanced by thermal treatment
(Nassau, 1981; Shor and Weldon, 2009).
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