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Abstract
Sedimentary rocks of Meso- to Neoproterozoic age exposed in northern Nunavut accumulated during the amalgamation of
the supercontinent Rodinia and preserve key fossils recording the evolution of eukaryotic life. The Fury and Hecla Basin is a
poorly understood remnant of the late Mesoproterozoic Bylot basin system, which also includes the Borden, Thule and
Hunting-Aston basins. The Fury and Hecla Group comprises between 2.8 and 6 km of predominantly siliciclastic rocks with
minor basalt and sedimentary carbonate deposits. A report on the first complete detailed stratigraphic section, which spans
from the basal nonconformity with crystalline rocks of the Rae craton to the uppermost exposed strata of the Fury and Hecla
Group, is presented in this paper. Additionally, new field observations of thus far poorly understood carbonate rocks on
Saglaarjuk (formerly Amherst Island)—one of the islands located within Fury and Hecla Strait—make it possible to assign
them to the Agu Bay Formation. These results from the 2019 field season conclude a two-year project on the Fury and Hecla
Basin and establish the geological framework for ongoing geochronological, paleobiological, provenance and geochemical
studies across the Meso- to Neoproterozoic boundary.

Résumé
Les roches sédimentaires datant du Mésoprotérozoïque au Néoprotérozoïque exposées dans le nord du Nunavut se sont
accumulées durant l’amalgamation du supercontinent Rodinia; ces roches ont préservé des fossiles clés du début de
l’évolution de la vie eucaryotique. Le bassin de Fury and Hecla est un vestige méconnu du système de bassins de Bylot
datant de la fin du Mésoprotérozoïque, lequel comprend les bassins de Borden, de Thule et de Hunting-Aston. Le Groupe de
Fury and Hecla est constitué de 2,8 à 6 km de roches à prédominance silicoclastique, qu’accompagnent quelques unités
basaltiques et des dépôts sédimentaires carbonatés. La présente communication fait état de la première section
stratigraphique détaillée complète qui ait été relevée; cette dernière s’étend de la discordance avec les roches cristallines du
craton de Rae à la base de la section jusqu’aux couches les plus exposées du Groupe de Fury and Hecla. De plus, de
nouvelles observations de terrain de roches carbonatées jusqu’ici méconnues de Saglaarjuk (anciennement l’île Amherst),
l’une des îles situées dans le détroit de Fury and Hecla, permettent de les attribuer à la formation d’Agu Bay. Les résultats de
la saison de travaux d’exploration 2019 mettent un terme au projet de deux ans sur le bassin de Fury and Hecla et permettent
d’établir le cadre géologique pouvant servir aux études en cours de nature géochronologiques, paléobiologiques et
géochimiques, ainsi que des régions d’origine, dans le contexte de la transition méso-néoprotérozoïque.

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/2019/.
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Introduction
Strata approximately one billion years old deposited within the Fury and Hecla Basin are exposed on Baffin Island, Melville Peninsula and
islands within Fury and Hecla Strait. This basin
is postulated to be broadly contemporaneous
and presumably related to the Borden, Thule
and Hunting-Aston basins of northeastern Canada and northwestern Greenland, which are collectively referred to as the Bylot basins (Figure 1). These sedimentary rocks have aroused
renewed interest in recent years as they span the
Meso- to Neoproterozoic boundary, a period for
which there are few remaining geological archives globally. Currently, it is not possible to
correlate the successions between basins confidently owing to their disparate lithostratigraphy
and the general paucity of depositional-age constraints. Different tectonostratigraphic models
Figure 1: Distribution of the Bylot basins in northeastern Canada and northwesthave been proposed for these basins and most of
ern Greenland (modified from Dawes, 1997; Greenman et al., 2018). Box with
them depend on evidence from exceptionally
red dashed border shows the location of the Fury and Hecla Basin.
well exposed rocks collected in the Borden BaHecla Basin, are summarized. This 2019 fieldwork benesin on northern Baffin Island (Jackson and Ianelli 1981;
fited from results acquired during the 2018 field season,
Sherman et al., 2002; Turner et al., 2016; Gibson et al.,
conducted north of Fury and Hecla Strait on northwestern
2019). The development of time-constrained stratigraphic
Baffin Island, which focused on regional mapping, basin
frameworks from both the Fury and Hecla and Thule basins
architecture and sample collection. In 2019, field studies
can be used to test and improve such tectonostratigraphic
were conducted along the coast of northern Melville Peninmodels. In this paper, field observations from the second
sula and islands within Fury and Hecla Strait (Figure 2).
year of the Fury and Hecla Geoscience Project, which aims
The information thus collected contributes to and expands
to provide the stratigraphic framework for the Fury and

Figure 2: Geology of the Fury and Hecla Basin (modified from Chandler, 1988), northwestern Baffin Island, Nunavut, showing the location
of measured section WG1901, indicated by the solid black line, on northwestern Melville Peninsula. Abbreviations: Fm., Formation; Mb.,
Member.
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upon the initial results presented in Greenman et al. (2018)
and Patzke et al. (2018).
Estimates of the total thickness for the Fury and Hecla Group
range widely (Chandler, 1988), casting uncertainty on
lithostratigraphic linkages to other Bylot basin successions. An overarching goal of the 2019 field season was to
measure a complete stratigraphic section comprising all the
formations of the Fury and Hecla Group. One such section
was mapped by Long and Turner (2012), who measured a
detailed stratigraphic section through the Whyte Inlet Formation; for the purpose of this study, a complete section
(WG1901; Figures 1, 3) was measured on the northern
coast of Melville Peninsula, near their section.
Another goal of the 2019 field season was to visit carbonate
rocks exposed on Saglaarjuk (formerly Amherst Island) in
the eastern part of Fury and Hecla Strait (Figure 2), which
were first described by Blackadar (1958). These strata were
previously interpreted to overlie the Fury and Hecla Group
and to correlate to the middle carbonate rocks of the Bylot
Supergroup, which represents the fill of the Borden Basin
(Jackson and Ianelli, 1981; Chandler, 1988). Additionally,
a composite geological map, produced by Scott and de
Kemp (1998), placed these carbonate units within the Autridge Formation—a solution that involved complex field
relationships. To resolve the stratigraphic uncertainty and
establish a more robust geological map of the Fury and
Hecla Basin, another major objective of the 2019 field season was to collect additional stratigraphic data and samples
from carbonate deposits exposed on Saglaarjuk.
Collectively, these contributions concluded a two-year
mapping project focused on the Fury and Hecla Basin and
provided the basis for forthcoming analyses, such as rhenium-osmium (Re-Os) and detrital-zircon uranium-lead
(U-Pb) geochronology, hafnium-isotope analysis for sediment provenance studies, and both paleobiological and
geochemical analyses. The results from these analyses will
help in the development of an updated tectonostratigraphic
framework for the Bylot basins by incorporating new data
from the Fury and Hecla Basin. The results will ultimately
contribute to establishing a comprehensive timeline of the
Meso- to Neoproterozoic transition in northeastern Laurentia.

Geological setting
The Bylot basins are exposed in northeastern Canada and
northwestern Greenland, and record deposition on the Rae
craton during the amalgamation of Rodinia and related
peak-Grenvillian orogenesis (Gibson et al., 2019). Strata
deposited within these basins all nonconformably overlie
Archean to Paleoproterozoic crystalline terranes and consist of sedimentary units with minor volcanic rocks occurring near the base of the succession. These basalt units are
commonly interpreted to be coeval with the ca. 1.27 Ga
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Mackenzie large igneous province (LIP; LeCheminant and
Heaman, 1989), implying that the origin of the basins may
be linked to extension and/or thermal relaxation resulting
from LIP emplacement. Strata in each basin are also crosscut by mafic dykes associated with the ca. 720 Ma Franklin
LIP (Jackson and Ianelli, 1981; Chandler, 1988).
The Fury and Hecla Group consists of ~2.8 to 6 km of predominantly siliciclastic sedimentary rocks with minor carbonate and mafic units, all gently dipping (<25º) within the
basin. Formations include, in ascending order, the Nyeboe,
Hansen, Sikosak Bay, Agu Bay (Dolomite, Black Shale and
Redbed members), Whyte Inlet and Autridge (Mikkelsen
and Cape Appel members) formations (Table 1; Figure 4a–
x). On Baffin Island, outcrops of the Fury and Hecla Group
extend from Foss Fiord to Elder Island (Figure 2). The most
prominent exposures within Fury and Hecla Strait are located on Saglirjuaq (formerly Liddon Island) and Saglaarjuk. Exposures also occur on northernmost Melville Peninsula, between Alfred Island and the Northeast Cape.

Methods
Field observations were collected on exposures of sedimentary rocks on Melville Peninsula and islands within
Fury and Hecla Strait, through helicopter-supported outcrop stops, foot traverses and stratigraphic logging. A stratigraphic section 2.8 km thick of the Fury and Hecla Group
was measured using a Jacob’s staff and the thickness of
stratigraphic gaps was calibrated using GPS measurements. Samples for detrital zircon geochronology, chemostratigraphy and micropaleontology were opportunistically
sampled.

Results
Stratigraphic section WG1901
A complete stratigraphic section (described below) of the
Fury and Hecla Group was measured on northeastern Melville Peninsula (Figures 2, 3; Table 1). This section spans
each formation from the basal contact with the basement to
the uppermost Cape Appel Member of the Autridge Formation. The Dolomite member of the Agu Bay Formation and
the Mikkelsen Member of the Autridge Formation were not
identified in the section.
The Nyeboe Formation displays considerable lateral facies
variation across the basin (Patzke et al., 2018) and here
comprises ~420 m of crossbedded, poorly sorted sandstone
that is pebbly in places. Across the poorly exposed lower
contact, conglomerate and pebbly sandstone overlie
heavily weathered granitoid basement rocks (Figure 4a, i,
j). Pebble lags and conglomeratic layers are somewhat
more common in the basal strata (Figure 4j, l). Troughcrossbedded sandstone exhibiting rhythmic grain-size alternation is also common in basal strata (Figure 4k). A red-
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Figure 3 (this page and next): Stratigraphic section WG1901 of the Fury and Hecla Group on northern Melville Peninsula, northwestern
Baffin Island, Nunavut (section location shown in Figure 2 and individual formation descriptions given in Table 1). Abbreviations: c.,
claystone; g., gravel; ms., medium sandstone; si., siltstone.
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Table 1: Formations of the Fury and Hecla Group exposed along section WG1901 on northwestern Baffin Island, Nunavut.

oxidized basalt layer 1.1 m thick is present near the top of
the Nyeboe Formation and comprises basal amygdaloidal
lenses and pillows with angular brecciated clasts at the top
(Figure 4b, m, n). This basalt is sandwiched between lower
red siltstone and overlying well-cemented sandstone. The
upper Nyeboe Formation comprises predominantly troughcrossbedded sandstone and siltstone intervals with syneresis cracks and mud clasts. The contact with the overlying
Hansen Formation is sharp. The Hansen Formation is
~30 m thick and comprises homogeneous columnar-jointed
basalt (Figure 4c). The contact between the Hansen
Formation and overlying Sikosak Bay Formation is likewise sharp.
The Sikosak Bay Formation is a homogeneous unit comprising very well sorted, medium-grained, white- to tancoloured quartz arenite with ubiquitous planar and trough
crossbeds bounded by rippled stratal boundaries. Metrescale foresets composed of inclined beds are present (Figure 4o). The exposure of the Sikosak Bay Formation ends
abruptly and passes upsection into a covered interval that is
interpreted as representing recessive shale of the lower Agu
Bay Formation. The 450 m thick Agu Bay Formation is
poorly exposed, except for a few discontinuous outcrops of
black shale and red silty sandstone (Figure 4r, t). The Black
Shale member, approximately 125 m thick, is exposed only
at two locations (Figures 3, 4r). Sandstone underlying the
second black shale outcrop contains mud clasts and desiccation cracks (Figure 4s). The overlying Redbed member
of the Agu Bay Formation is exposed in a series of evenly
spaced and laterally continuous red sandstone strata sets
that locally protect the underlying recessive red siltstone
from erosion (Figure 4t).
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The gradual onset of better exposure comprising tan-coloured sandstone represents the transitional contact with the
Whyte Inlet Formation, which is ~1680 m thick. The Whyte
Inlet Formation (Figure 4f) is dominated by mature quartz
arenite, but the lower 325 m comprise two recessive intervals of red, heterolithic shale and sandstone with syneresis
cracks and wavy laminations. The upper Whyte Inlet Formation is characterized by homogeneous quartz arenite.
Packages of mesoscale, cross-stratified quartz arenite (Figure 4v) alternate with packages of thin- to medium-planar–
bedded sandstone displaying ripples and trough-crossbeds
(Figure 4u). Thin discontinuous conglomeratic layers are
common in the Whyte Inlet Formation. The contact between the Whyte Inlet Formation and the Autridge Formation is sharp, with sandstone abruptly overlain by recessive
shale. The shale-dominated Cape Appel Member forms the
top of section WG1901 and consists of fine shaly subcrop
and a single outcrop of mudstone 4.5 m thick, with scattered
siltstone interbeds (Figure 4x).

Saglaarjuk
Exposures on Saglaarjuk are horizontally bedded and belong to the southern limb of a north-northwest-plunging
syncline. White, crossbedded quartz arenite is exposed in a
small outcrop on the northwestern shore of the island. Flatlying strata are exposed in the east-central part of the island
and comprise at least 1.5 m of black shale overlain by 1.7 m
of stromatolitic dolostone (Figure 4d, p). The black shale
unit contains thin siltstone interbeds with ripples and mud
rip-up clasts. Isolated metre-scale stromatolitic bioherms
are rare but generate positive topography owing to their resilience to erosion (Figure 4q).
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Figure 4: Outcrop and field photographs of the Fury and Hecla Group, northwestern Baffin Island, Nunavut: a) basal unconformity of the
Fury and Hecla Group on northwestern Melville Peninsula (hammer circled in white for scale); b) upper Nyeboe Formation overlain by the
Hansen Formation, with red basalt unit of section WG1901 indicated by the white arrow (geologist circled in white for scale); c) Hansen Formation overlain by the Nyeboe Formation exposed along the coast of Melville Peninsula; d) horizontally bedded exposure of the Dolomite
member of the Agu Bay Formation on Saglaarjuk; e) canyon exposure of parasequences of the Redbed member of the Agu Bay Formation
on Baffin Island; f) thick exposure of the Whyte Inlet Formation at Ulunnguaq.
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Figure 4 (continued): Outcrop and field photographs of the Fury and Hecla Group, northwestern Baffin Island, Nunavut: g) canyon exposure of the Mikkelsen Member of the Autridge Formation on Baffin Island; h) river-cut exposure of the Cape Appel Member of the Autridge
Formation on Baffin Island (geologist circled in white for scale); i) highly weathered granitoid basement underlying basal contact of the Fury
and Hecla Group (Nyeboe Formation), on northwestern Melville Peninsula; j) basal extraformational conglomerate of the Nyeboe Formation sitting directly atop basement(close up of area shown in 4a; coin circled in white for scale); k) trough cross-stratification with subtle ripple tops of the lower Nyeboe Formation from section WG1901 (coin circled in white for scale); l) pebble-lag deposits of the lower Nyeboe
Formation from section WG1901 (coin circled in white for scale).
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Figure 4 (continued): Outcrop and field photographs of the Fury and Hecla Group, northwestern Baffin Island, Nunavut: m) fresh face of
red-oxidized amygdaloidal basalt of the Nyeboe Formation (close up of area shown in 4b; coin for scale); n) pillows at the top of the Nyeboe
basalt unit exposed on Baffin Island; o) tabular, crossbedded, tan-weathering quartz arenite typical of the Sikosak Bay Formation (photo
taken from section WG1901); p) plan view exposure of stromatolitic dolostone of the Agu Bay Formation, on Saglaarjuk. q) isolated
biohermal stromatolite of the Agu Bay Formation on Saglaarjuk; r) typical black shale of the weathering, generally recessive, Black Shale
member of the Agu Bay Formation from section WG1901 (coin circled in white for scale).
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Figure 4 (continued): Outcrop and field photographs of the Fury and Hecla Group, northwestern Baffin Island, Nunavut: s) plan-view exposure of desiccation cracks from a sandstone layer underlying a second outcrop of the Black Shale member of the Agu Bay Formation from
section WG1901; t) red-weathering, thin- and wavy-bedded, fine-grained sandstone of the Redbed member of the Agu Bay Formation from
section WG1901 (coin for scale); u) plan-view exposure of symmetric wave ripples from the Whyte Inlet Formation from section WG1901
(coin circled in black for scale); v) large-scale tabular crossbedding in the Whyte Inlet Formation from section WG1901 (hammer circled in
white for scale, yellow lines highlight cross-stratification and bedding); w) medium- to thick-bedded sandstone with flooding surfaces typical of the Mikkelsen Member of the Autridge Formation, viewed within a canyon exposure west of Whyte Inlet on Baffin Island; x) brownweathering silty shale of the Cape Appel Member of the Autridge Formation from section WG1901.
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Saglirjuaq and Ulunnguaq
Saglirjuaq (formerly Liddon Island) and Ulunnguaq are located in the eastern part of the Fury and Hecla Basin (Figure 2) and contain chemically and texturally mature quartz
arenite. Ulunnguaq presents roughly 4 km of continuous
outcrop. The sedimentology of this exposure is characterized by a relatively monotonous medium-grained quartz
arenite. Scoured, trough-crossbedded sandstone at the base
of the exposure grades into metre-scale units of troughcrossbedded, hummocky cross-stratified and ripplecrosslaminated beds. The frequency of pebble lags increases upsection. Outcrop on Ulunnguaq is extensively altered in the form of Liesegang banding.

Discussion
The most complete section of the Fury and Hecla Group on
Melville Peninsula comprises ~2.8 km of strata, which represents the best estimate of the group’s total thickness. A
westward-deepening trend is interpreted for the basin,
based on the increasing abundance of finer grained and
shale-prone lithofacies westward; consistently, terrestrial
and shallower marine facies in the Whyte Inlet Formation
are limited to the eastern Fury and Hecla Basin (Chandler,
1988; Greenman et al., 2018). Composite sections in Chandler (1988) display eastward thickening; therefore, section
WG1901 might represent a minimum estimate for the total
thickness of the Fury and Hecla Group.
The Nyeboe Formation comprises the most heterogeneous
facies assemblage in the Fury and Hecla Group. Depositional environments include terrestrial and shallow-marine settings, with basalt units recording pulses of subaqueous volcanism. On Melville Peninsula, the Sikosak Bay
Formation records a long-lived marine-shoreface setting,
as interpreted in Patzke et al., (2018). On Melville Peninsula, the Hansen Formation is observed to crosscut the
Nyeboe Formation (Figure 4c), corroborating the initial interpretation arrived at in this study, which identifies the
Hansen Formation as a shallow, low-angle sill (Greenman
et al., 2018; Patzke et al., 2018; Steenkamp et al., 2018).
The facies interpretation of the Agu Bay Formation in section WG1901 is heavily based on previous observations of
each member on Baffin Island. Notably, the Dolomite
member of the Agu Bay Formation is absent from
WG1901, which is consistent with its limited lateral extent
(as previously observed by Chandler, 1988) and evidence
for the westward deepening in the basin. Additionally, the
Black Shale member is relatively thick along section
WG1901, compared to measured sections on Baffin Island
(Chandler, 1988; Greenman et al., 2018). The Redbed
member is very poorly exposed, but its cyclic nature (Figure 4e) has been previously documented and is useful for
mapping purposes (Chandler, 1988; Greenman et al.,
2018). Canyon exposures (Figure 4e) are absent on Mel-
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ville Peninsula, but on Baffin Island, clinoform
parasequences of the Redbed member exposed in canyons
(Figure 4e) can be traced toward flatter landscapes and
demonstrate considerable similarity to what is observed on
Melville Peninsula. Therefore, regularly spaced (decametre) sandstone beds at the top of the Agu Bay Formation
along section WG1901 are interpreted to represent the tops
of prograding nearshore-marine parasequences. The contact with the Whyte Inlet Formation is placed at the transition to dominantly white, weathering-resistant quartz
arenite. Poorly preserved red-siltstone packages are observed in the lower ~350 m of the Whyte Inlet Formation
and record intermittent flooding events that interrupted the
otherwise sand-dominated deposition. Upsection, shale intervals become rare and deposition is interpreted to have
accumulated in the lower to upper shoreface zone reaching
a remarkable stratigraphic thickness (>1.3 km), thus highlighting long-term balance between sediment supply and
accommodation-space generation. The Cape Appel Member of the Autridge Formation is very poorly preserved on
Melville Peninsula. The Mikkelsen Member is only present
in the northwestern part of the basin (Figure 4w) and is
absent from section WG1901. The absence of any
sandstone layers in the Autridge Formation at section
WG1901 indicates that the Cape Appel Member comprises
only silty shale in this part of the basin.

Saglaarjuk
An outcrop on the island of Saglaarjuk exposing a thin,
black shale unit overlain by stromatolitic dolostone (Figure 4d, p, q) matches the field characteristics of the Dolomite member of the Agu Bay Formation described in sections WG-1 and WG-3 in Greenman et al. (2018). Previous
work (Blackadar, 1958; Jackson and Ianelli, 1981; Chandler, 1988; Scott and DeKemp, 1998) suggested that these
carbonate deposits belong to the upper Autridge Formation, as they appear to overly the Whyte Inlet Formation on
Baffin Island in the upper stratigraphy of a gentle monocline; however, observations made during this study revealed that strata on Saglaarjuk dip subhorizontally (<5º)
and the simplest explanation would be to place them close
to the core of a broad syncline (Figure 2). Sedimentological
observations and dip measurements represent two independent lines of evidence corroborating that carbonate deposits on Saglaarjuk are instead part of the Agu Bay Formation. The Dolomite member remains a thin, locally
developed carbonate unit, but exposures on Saglaarjuk extend its known boundaries. This result also suggests that the
Bylot Supergroup and Fury and Hecla Group are lithologically very distinct, particularly in the middle part of
their respective stratigraphy, where carbonate deposits
dominate the former but are virtually absent in the latter. It
is unclear at this time if the Dolomite member of the Agu
Bay Formation can be correlated to carbonate deposits of
the Uluksan Group of the Bylot Supergroup. Reconciling
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such contrasting stratigraphic development in a comprehensive basin model will be an overarching goal of future
research.

Saglirjuaq and Ulunnguaq
Blackadar (1958) previously attributed exposures on
Saglirjuaq and Ulunnguaq to the Nyeboe and Agu Bay formations. However, due to the monotonous, vertically continuous outcrops, these exposures should instead be attributed to the Whyte Inlet Formation and they have been
interpreted to represent a long-lived marine shelf that deposited sand predominantly in the shoreface zone. Saglirjuaq and Ulunnguaq are preserved near the core of a broad
syncline centred in Fury and Hecla Strait. The Whyte Inlet
Formation is laterally continuous, as sections measured on
Ulunnguaq broadly correlate with other exposures on
Melville Peninsula and Baffin Island.

Economic considerations
Proterozoic basins often preserve unconformity-related
uranium mineralization along their basal contact, particularly when sandstone strata are found overlying granitoid
basement rocks (Jefferson et al., 2007). Gamma-ray spectrometry yielded background levels of radiation at selected
locations in the Fury and Hecla Basin (Patzke et al., 2018).
Although the past-producing Nanisivik mine of the Borden
Basin contains carbonate-hosted base-metal deposits
(Patterson and Powis, 2002; Turner, 2011; Hnatyshin et al.,
2016; Gibson et al., 2017b), similar mineralization patterns
have not been observed in the Fury and Hecla Basin to date.
Chandler (1988) considered the ‘Autridge Formation carbonates’ (on Saglaarjuk) to be possible candidates for lead
and zinc mineralization; however, these carbonate units,
now understood to belong to the Agu Bay Formation,
likewise showed no evidence of mineralization.

Conclusions
Strata of the Bylot basins span the Meso- to Neoproterozoic
boundary in Earth’s history, a period for which few wellpreserved geological archives are available. Therefore,
intracratonic basins such as the Bylot basins provide a
unique window onto a better understanding of past climatic, tectonic and biological conditions during an understudied part of the Proterozoic. Recent work in the Borden Basin has provided glimpses into ca. 1 Ga ocean chemistry
(Gibson et al., 2019) and the evolution of early photosynthesizing eukaryotes (Gibson et al., 2017a). Placing these
results in a broader paleogeographic and basin context requires resolved tectonostratigraphic data from adjoining
areas such as the Fury and Hecla Basin. New field results
from 2019 fieldwork on Melville Peninsula and in Fury and
Hecla Strait include the measurement of a stratigraphic section 2.8 km thick, and key findings from targeted traverses
and outcrop visits, on Saglaarjuk and Ulunnguaq. These re-
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sults resolve geological uncertainty of specific areas within
the Fury and Hecla Basin, and provide the basis for ongoing
geochronological, geochemical, microfossil and provenance datasets.
A simple lithostratigraphic correlation is not yet possible
between the Fury and Hecla Group and the Bylot Supergroup, which presents a formidable challenge when reconstructing the tectonodepositional history of the broader
Bylot basins. Ongoing Re-Os and U-Pb detrital geochronology should provide much-needed chronostratigraphic tie
points and will ultimately contribute to a better understanding of how the Bylot basins evolved on northeastern
Laurentia during the Meso- to Neoproterozoic transition.

Acknowledgments
The authors thank the Canada-Nunavut Geoscience Office,
and particularly L. Lebeau and C. Gilbert, for invaluable logistical support. The Fury and Hecla Geoscience Project is
funded by the Canadian Northern Economic Development
Agency’s Strategic Investments in Northern Economic Development program. The first author is supported by a
W. Garfield Weston Foundation doctoral fellowship. The
Polar Continental Shelf Program provided in-kind logistical support essential to the success of the fieldwork. The
project is otherwise supported by a Natural Sciences and
Engineering Research Council of Canada Strategic Partnership grant to G.P. Halverson and A. Ielpi. The authors
thank LRT construction for the comfortable lodging provided in Igloolik. Pilots J. Lagimodière and J. Kalturnyk of
Prairie Helicopters are thanked for safe and skillful flying
to field sites. Wildlife monitors B. and G. Illypalik are
thanked for their excellent company, while keeping the
field party safe. The authors also wish to thank P. Roy for
keeping everyone extremely well fed in the Gifford River
Camp and S. Basso for his hospitality in Iqaluit. In addition,
Q. Gall is thanked for a thorough and thoughtful review.

References
Blackadar, R.G. 1958: Fury and Hecla Strait, District of Franklin,
Northwest Territories; Geological Survey of Canada, Preliminary Map 3-1958, scale 1:506 880.
Chandler, F.W. 1988: Geology of the late Precambrian Fury and
Hecla Group, northwest Baffin Island, District of Franklin;
Geological Survey of Canada, Bulletin 370, 30 p., 1 map.
Dawes, P.R. 1997: The Proterozoic Thule Supergroup, Greenland
and Canada: a history, lithostratigraphy and development;
Geological Survey of Denmark and Greenland, Geology of
Greenland Survey Bulletin 174, 150 p.
Gibson, T.M., Shih, P.M., Cumming, V.M., Fischer, W.W.,
Crockford, P.W., Hodgskiss, M.S.W., Wörndle, S., Creaser,
R.A., Rainbird, R.H., Skulski, T.M. and Halverson, G.P.
2017a: Precise age of Bangiomorpha pubescens dates the
origin of eukaryotic photosynthesis; Geology, v. 46, no. 2,
p. 135–138, URL <https://doi-org/10.1130/G39829.1>.

Canada-Nunavut Geoscience Office

Gibson, T.M., Wörndle, S., Halverson, G.P., Agiæ, H., Lamothe,
K.G., Rainbird, R.H. and Skulski, T.M. 2017b: Composite
stratigraphic section of exceptionally exposed middle Bylot
Supergroup carbonate rocks along Tremblay Sound, northwestern Baffin Island, Nunavut; in Summary of Activities
2017, Canada-Nunavut Geoscience Office, p. 81–92.
Gibson T.M., Wörndle, S., Crockford, P.W., Bui, T.H., Creaser,
R.A., Halverson, G.P. 2019: Radiogenic isotope chemostratigraphy reveals marine and nonmarine depositional environments in the late Mesoproterozoic Borden Basin, Arctic
Canada; Geological Society of America, Bulletin 131,
p. 1965–1978, URL <https://doi.org/10.1130/B35060.1>.
Greenman, J.W., Patzke, M., Halverson, G.P. and Ielpi, A. 2018:
Refinement of the stratigraphy of the late Mesoproterozoic
Fury and Hecla Basin, Baffin Island, Nunavut, with a specific focus on the Agu Bay and Autridge formations; in
Summary of Activities 2018, Canada-Nunavut Geoscience
Office, p. 85–96.
Hnatyshin, D., Kontak, D.J., Turner, E.C., Creaser, R.A., Morden,
R. and Stern, R.A. 2016: Geochronologic (Re-Os) and fluidchemical constraints on the formation of the Mesoproterozoic-hosted Nanisivik Zn-Pb deposit, Nunavut, Canada: evidence for early diagenetic, low-temperature conditions of
formation; Ore Geology Reviews, v. 79, p. 189–217, URL
<https://doi.org/10.1016/j.oregeorev.2016.05.017>.
Jackson, G.D. and Iannelli, T.R. 1981: Rift-related cyclic sedimentation in the Neohelikian Borden basin, northern Baffin Island; in Proterozoic Basins of Canada, F.H.A. Campbell
(ed.), Geological Survey of Canada, Paper 81-10, p. 269–
302.
Jefferson, C.W., Thomas, D.J., Ghandhi, S.S., Ramaekers, P.,
Delaney, G., Brisbin, D. and Olson, R.A. 2007: Unconformity-associated uranium deposits of the Athabasca; in
Mineral Deposits of Canada: A Synthesis of Major DepositTypes, District Metallogeny, the Evolution of Geological
Provinces, and Exploration Methods, Geological Association of Canada, Special Publications 5, p. 273–305.
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, no. 1–2, p. 38–48.

Summary of Activities 2019

Long, D.G.F. and Turner, E.C. 2012: Tectonic, sedimentary and
metallogenic re-evaluation of basal strata in the Mesoproterozoic Bylot basins, Nunavut, Canada: are unconformitytype uranium concentrations a realistic expectation?; Precambrian Research, v. 214-215, p. 192–209.
Patterson, K.M. and Powis, K. 2002: Structural and stratigraphic
controls on Zn-Pb-Ag mineralization at the Nanisivik Mississippi Valley-type deposit, northern Baffin Island, Nunavut; Geological Survey of Canada, Current Research 2003C22, 12 p.
Patzke, M., Greenman, J.W., Ielpi, A. and Halverson, G.P. 2018:
Sedimentology of the sandstone-dominated units in the Fury
and Hecla Basin, northern Baffin Island, Nunavut; in Summary of Activities 2018, Canada-Nunavut Geoscience Office, p. 75–84.
Scott, D. J. and de Kemp, E. A. 1998: Bedrock geology compilation, northern Baffin Island and northern Melville Peninsula, Northwest Territories; Geological Survey of Canada,
Open File 3633, 3 sheets, URL <https://doi.org/10.4095/
210024>.
Sherman, A.G., James, N.P. and Narbonne, G.M. 2002: Evidence
for reversal of basin polarity during carbonate ramp development in the Mesoproterozoic Borden Basin, Baffin Island; Canadian Journal of Earth Sciences, v. 39, p. 519–538,
URL <https://doi.org/10.1139/e01-089>.
Steenkamp, H.M., Bovingdon, P.J., Dufour, F., Généreux, C.-A.,
Greenman, J.W., Halverson, G.P., Ielpi, A., Patzke, M. and
Tinkham, D.K. 2018: New regional mapping of Precambrian rocks north of Fury and Hecla Strait, northwestern
Baffin Island, Nunavut; in Summary of Activities 2018,
Canada-Nunavut Geosciences Office, p. 47-62.
Turner, E.C. 2011: Structural and stratigraphic controls on the carbonate-hosted base metal mineralization in the Mesoproterozoic Borden Basin (Nanisivik District), Nunavut;
Economic Geology, v. 106, p. 1197–1223, URL <https://
doi.org/10.2113/econgeo.106.7.1197>.
Turner, E.C., Long, D.G.F., Rainbird, R.H., Petrus, J.A. and
Rayner, N.M. 2016: Late Mesoproterozoic rifting in Arctic
Canada during Rodinia assembly: impactogens, trans-continental far-field stress and zinc mineralisation; Terra Nova,
v. 28, p. 188–194.

49

50

Canada-Nunavut Geoscience Office

