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Abstract

This study is part of the Canada-Nunavut Geoscience Office’s Hall Peninsula Integrated Geoscience Program, a multiyear
bedrock and surficial geology mapping program with associated thematic studies. Bedrock mapping in 2012 refined previ-
ously delineated packages (from oldest to youngest): the Hall Peninsula orthogneiss, the Lake Harbour Group and the Cum-
berland Batholith (St-Onge et al., 2006). Field observations summarized in this report will form the basis of the legend for
new 1:250 000 scale maps of the peninsula. Thematic studies focusing on regional tectonics, metamorphism, structure, geo-
chronology and igneous activity (volcanic and/or plutonic) associated with metasedimentary packages have been initiated
by university and government partners involved in the project.

The discovery of ultramafic rocks within supracrustal packages points to possible new sources of carving stone for
Nunavummiut, as well as potential for nickel–copper– platinum-group element (PGE) mineralization. The large area un-
derlain by tonalite orthogneiss is prospective for diamond-bearing kimberlites, similar to those found in the northern por-
tion of the peninsula. Based on the reported geology, other types of mineralization can also be considered, such as gold asso-
ciated with iron formation and volcanogenic massive sulphide (VMS) deposits associated with supracrustal packages.

Résumé

Cette étude fait partie du Programme géoscientifique intégré de la péninsule Hall, du Bureau géoscientifique Canada-
Nunavut, un programme pluriannuel de cartographie du substratum rocheux et de la géologie de surface accompagnée
d’études thématiques connexes. La cartographie du substratum rocheux en 2012 a apporté des raffinements à la
représentation des assemblages précédemment définis (du plus ancien au plus récent) : l’orthogneiss de la péninsule Hall, le
Groupe de Lake Harbour et le batholite de Cumberland (St-Onge et al., 2006). Les observations de terrain résumées dans ce
rapport constitueront la base de la légende pour de nouvelles cartes de la péninsule au 1/250 000. Les études thématiques
portant sur le volet régional de la tectonique, du métamorphisme, de la structure, de la géochronologie et de
l’activité magmatique (volcanique ou plutonique) associée à des assemblages métasédimentaires ont été entreprises par les
partenaires universitaires et gouvernementaux du projet.
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La découverte de roches ultramafiques au sein d’assemblages supracrustaux pointe vers d’éventuelles et nouvelles sources
de pierre à sculpter pour les Nunavummiut, et vers un potentiel de minéralisation en nickel, cuivre et éléments du groupe du
platine (ÉGP). La grande région reposant sur un orthogneiss tonalitique pourrait contenir des kimberlites diamantifères,
semblables à celles que l’on observe dans la partie nord de la péninsule. En se basant sur l’information géologique obtenue à
date, on entrevoit la présence possible d’autres types de minéralisation, tel que l’or associé à la formation de fer et les
gisements de sulfures massifs volcanogènes (SMV) associés à des assemblages supracrustaux.

Introduction

The Hall Peninsula Integrated Geoscience Program
(HPIGP) is being led by the Canada-Nunavut Geoscience
Office in collaboration with the Government of Nunavut,
Aboriginal Affairs and Northern Development Canada,
Dalhousie University, University of Alberta, Université
Laval, University of Manitoba, University of Ottawa, Uni-
versity of Saskatchewan, Nunavut Arctic College and the
Geological Survey of Canada. It is supported logistically
by several local, Inuit-owned businesses. The study area
comprises all or parts of six 1:250 000 scale National Topo-
graphic System map areas north and east of Iqaluit (NTS
025I, J, O, P, 026A, B).

In the summer of 2012, fieldwork was conducted in the
southern half of the peninsula (NTS 025 I, J, O, P) between
June 22 and August 8. Fieldwork was supported by a 20–25
person camp located approximately 130 km southeast of
Iqaluit. The focus was on bedrock mapping at a scale of
1:250 000 and surficial-sediment mapping at a scale of
1:100 000. A range of thematic studies was also supported.
This included Archean and Paleoproterozoic tectonics,
geochronology, landscape uplift and exhumation, detailed
mapping in mineralized areas, microdiamonds, sedimen-
tary rock xenoliths and permafrost. Summaries and prelim-
inary observations for all of these studies can be found in
this volume.

Although geological investigation of Hall Peninsula dates
back to Frobisher’s 1576 voyage, the peninsula has only
been mapped once previously, at reconnaissance scale, dur-
ing the Geological Survey of Canada’s Operation Amad-
juak (Blackadar, 1967). Subsequently, detailed mapping of
a narrow transect in the northern part of NTS area 025O
was carried out by Scott (1996), who sampled the main rock
types for U-Pb geochronology (Scott, 1999). This informa-
tion was incorporated into a compilation map (St-Onge et
al., 2006), which divided the peninsula into three packages:
the Archean Hall Peninsula block (tonalitic gneiss,
monzogranite and minor supracrustal rocks), the Paleopro-
terozoic Lake Harbour Group (semipelite, psammite and
minor marble), and the Paleoproterozoic Cumberland
Batholith (amphibolite- to granulite-grade monzogranite).
Recent geological work on Hall Peninsula has focused on
diamondiferous kimberlites and surrounding rocks of the
Chidliak kimberlite field (Ansdell et al., 2012; Heaman et

al., 2012; Pell et al., 2012) in the northern part of the penin-
sula.

In preparation for field mapping, airborne aeromagnetic
data was acquired in 2009 at an altitude of 120 m and 400 m
line spacing (Dumont and Dostaler, 2010a–l). During the
summer of 2012, six weeks from the end of June to the be-
ginning of August were devoted to mapping the southern
portion of the peninsula (NTS areas 025P, I and parts of
025O, J), an area of approximately 20 000 km2 (Figure 1).
Work was completed using foot and helicopter traverses by
a 15-person bedrock geological crew. Due to terrain mor-
phology, paucity of outcrop or distance from camp, some
areas were only mapped by helicopter hopping. The west-
ern portion of the map area is characterized by a gently un-
dulating topography with scarce vegetation and a few bar-
ren hills. The north-central part of the area is relatively lake
free with widespread drift and felsenmeer. Altitude in-
creases toward the east, where hills are capped by numer-
ous small ice fields. The east coast, eastern islands and
Loks Land in the south are more rugged and mostly free
from vegetation and drift cover.

During the course of the fieldwork, thematic studies focus-
ing on regional tectonics, metamorphism and structure
(Skipton et al., 2013; From et al., 2013; Braden et al.,
2013); geochronology (Rayner et al., 2013); and igneous
activity (volcanic and/or plutonic) associated with meta-
sedimentary packages (MacKay et al., 2013) were initiated
by university and government partners. These studies will
bring added resolution and enable quantification of the
geological history of the peninsula.

General geology

Bedrock mapping in 2012 revealed that southern Hall Pen-
insula is underlain by two broad lithological domains (Fig-
ures 1, 2): an eastern domain, which includes tonalite
gneiss with subordinate amphibolite-pelite panels and rare
marble; and a western domain, consisting of metasedi-
mentary rocks, including marble, that are intruded by gar-
net monzogranite and charnockite. The wide contact zone
between these domains is pervasively intruded by char-
nockite and tonalite such that the contact is obscured.

The two lithological domains and contact zone are well re-
flected in the aeromagnetic signature of Hall Peninsula (Fig-
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ure 2), the eastern domain being characterized by mottled,
moderate low and high magnetic susceptibility with both
northeast and northwest trends. The distinct magnetic high
in the eastern domain corresponds to a magnetite-bearing
monzogranite that cuts the tonalite gneiss. The western do-
main is characterized by wide swaths of low magnetic sus-
ceptibility punctuated by north-northwest-trending, nar-
row magnetic highs and ovoid patterns reflecting either
doubly plunging folds or fold-interference patterns. The
distinctly high magnetic susceptibility in the contact zone
likely reflects magnetite formation during retrogression of

orthopyroxene-bearing rocks (Figure 2). Given that all
units except late mafic dikes have been metamorphosed,
the prefix ‘meta-’prior to the protolith name has been omit-
ted for clarity.

Some crystalline rock units in the area, suspected to be
basement, record at least three phases of deformation and
appear to have been initially metamorphosed to granulite
facies. These rocks are now retrograded to middle amphi-
bolite facies, the predominant metamorphic facies for most
map units on Hall Peninsula (Skipton et al., 2013).
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Figure 1: Simplified geology of southern Hall Peninsula based on 2012 mapping.



Eastern domain

Migmatitic to gneissic tonalite

Migmatitic to gneissic tonalite underlies most of NTS areas
025P and I and is the structural and/or depositional crystal-
line basement to other rock types in the eastern portion of
the peninsula (Figure 1). The tonalite has a grey colour and
contains numerous, partly resorbed, amphibolite enclaves
(Figure 3a). A dominant foliation is defined by the align-
ment of hornblende and biotite, whereas the gneissic layer-
ing comprises alternating bands of leucocratic and melano-
cratic minerals. Migmatitic tonalite is characterized by
biotite schlieren and garnetite-amphibolite restite, and also
contains sillimanite-bearing leucosome. In some areas, the
tonalite tends toward a more granodioritic composition.

Supracrustal rocks

In NTS areas 025P and I, sequences of rusty-weathering
supracrustal rocks either overlie or occur as imbricate pan-
els (20 cm to 2 km wide) with the tonalite described above
(Figure 1). The supracrustal units comprise mainly psam-
mite (Figure 3c), semipelite and pelite alternating with am-
phibolite and diorite sills and/or equivalent metamor-
phosed volcanic rocks (Figure 3b). Thin beds of grunerite-
rich banded iron formation, quartzite and rare calcsilicate
(marl) are locally observed, but these are minor compo-
nents of the eastern supracrustal sequence. The overall
rusty weathering colours of these rocks make them easily
distinguishable from the tonalite.

Rapakivi-porphyritic granite

A large, moderately deformed, porphyritic granite pluton,
centred on the head of Cornelius Grinnell Bay (NTS 025P),
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Figure 2: Total-field magnetic susceptibility of southern Hall Peninsula (Dumont and Dostaler, 2010a–l),
highlighting defined domains and trends reflected in the bedrock geology.
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Figure 3: a) Gneissic tonalite with resorbed amphibolite enclaves crosscut by pegmatite dikes. b) Psammite (foreground) and dark-green–
weathering amphibolite (midground) cut by pegmatite. c) Grey-weathering paragneiss of psammitic composition. d) Rapakivi granite. e) or-
ange-brown–weathered ultramafic intrusion into supracrustal rocks of the eastern domain. f) Foliated magnetite-bearing granite.



intrudes the gneissic tonalite and associated supracrustal
units described above (Figure 1). This unit contains diorite
and amphibolite enclaves, and is characterized by rapakivi
texture in which potassic-feldspar phenocrysts are mantled
by plagioclase (Figure 3d) and porphyritic or megacrystic
textures. In some more highly strained areas, it is character-
ized by an augen gneiss texture. A few smaller satellite
plutons of rapakivi granite also occur in the eastern domain.

Ultramafic rock

A number of ultramafic bodies were mapped in the eastern
domain (Figure 1). These comprise peridotite occurring
both as xenoliths within the gneissic tonalite and as boudin-
aged sills within the supracrustal rocks, suggesting more
than one ultramafic event. The peridotite is, in large part,
metamorphosed to serpentinite, is deep green on a fresh
surface and weathers a distinctive brownish-orange (Fig-
ure 3e).

Magnetite-bearing granite

A felsic intrusive suite dominated by magnetite-bearing
granite is exposed across the eastern domain (Figure 1).
This suite is characterized by a high aeromagnetic signature
(Figure 2) that correlates with the presence of magnetite
and differentiates it from the gneissic tonalite and other
rocks of the region. This suite is dominantly granitic and lo-
cally dioritic. The granite often contains enclaves of amphi-
bole-biotite diorite, amphibolite or metasedimentary rocks.
Outcrops are either massive or weakly foliated (Figure 3f)
and strongly lineated. The granite is intrusive into the
gneissic tonalite and rapakivi granite. Locally it is porphy-
ritic (potassic-feldspar phenocrysts) and contains garnet.

Foliated to gneissic granite

A suite of spaced granite plutons occurs in both the eastern
and western domains. The plutons are distinct from the
other plutonic map units described here. They are usually
foliated to gneissic and contain biotite-hornblende. Some
of them are fine grained and hematized. In the southern
Loks Land area, they are more leucocratic and intrude the
gneissic metatonalite.

Western domain

Metasedimentary rocks

Several thick panels of metasedimentary rocks, which are
correlated with the Lake Harbour Group of southern Baffin
Island (St-Onge et al., 2006), occur in NTS areas 025O
and J, and less commonly in 025P and I. They consist of bi-
otite-garnet-sillimanite semipelite, psammite and pelite,
and tend to weather a rust colour (Figure 4a). Minor marble
(Figure 4c), quartzite (Figure 4b) and silicate iron forma-
tion are also found.

Tonalite-granodiorite suite

Afelsic intrusive suite with a tonalitic to granodioritic com-
position was mapped at the boundary between the eastern
and western domains (Figure 1). It is intrusive into both do-
mains but is intruded by the garnet-bearing monzogranite
(below). The tonalite-granodiorite weathers brown and
contains variable amounts of biotite, orthopyroxene and
magnetite.

Charnockite

A large charnockite body, possibly part of the Cumberland
Batholith, is present in NTS areas 025O, 025I and 025J. It is
usually intrusive into metasedimentary units (Figure 4c)
that are correlated with the Lake Harbour Group and is, in
turn, intruded by the garnet-bearing monzogranite (below)
with which it forms alternating bands of rusty-white and
brown rocks in the field. The hornblende-biotite charnock-
ite has a greasy green fresh surface and an orange-brown–
weathering one, and contains local mafic enclaves and/or
garnet. The charnockite is generally very friable in outcrop.

Garnet-bearing monzogranite

Abiotite-garnet monzogranite intrudes the charnockite and
sedimentary rocks correlated with the Lake Harbour
Group. It contains up to 20% red-brown to lilac garnet (Fig-
ure 4d) and weathers a distinct, patchy, rusty-white pattern.
The amount of garnet increases when it contains enclaves
of metasedimentary rocks (Figure 4a). The granite locally
contains graphite associated with lilac garnets. As initially
interpreted by Scott (1996, 1999), close association be-
tween supracrustal rocks and the garnet-bearing monzo-
granite suggests it is the product of partial melting of clastic
rocks of the Lake Harbour Group.

Other rock types

The youngest rock types in the area, subophitic diabase of
the Franklin swarm and pseudoleucite lamprophyre dikes
(Figure 4e), are too thin to be displayed on a 1:250 000 scale
map, but represent probably the last magmatic events in the
area because they are undeformed and unmetamorphosed.
They are found in a number of localities in the Hall Penin-
sula Block and individually are usually less than 5 m thick.
Lamprophyre could be related to the Chidliak kimberlite
province (Pell et al., 2012) that occurs in the northern part
of the peninsula.

Implications for mineral exploration

Mineral exploration in the area began in 1577, when Martin
Frobisher mined “black ores” in the Countess of Warwick
Sound area during his second voyage and brought them
back to London to be tested for gold and silver (Hogarth
and Loop, 1986). In the late 20th century, following GSC
Operation Amadjuak, mineral exploration for base and pre-
cious metals led to the discovery of a few copper showings.
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Figure 4: a) Garnet-bearing monzogranite intrusive into metasedimentary rocks. b) Thin bed of psammite and quartzite. c) Light grey–
weathering marble unit capped by brown-weathering charnockite. d) Detail of lilac garnet in monzogranite. e) Lamprophyre dike intruding
gneissic tonalite. f) Typical gossan found on eastern domain supracrustal rocks.



At the turn of the 21st century, exploration for diamonds re-
sulted in the discovery of diamond-bearing kimberlites in
the northern part of the peninsula (Pell et al., 2012).

Considering the overall geological context of Hall Penin-
sula, the potential for finding new occurrences of mineral-
ization is multifaceted. The discovery of ultramafic rocks
within supracrustal packages points to possibly interesting
new sources of carving stone that may also have potential
for nickel-copper-PGE mineralization. The large area un-
derlain by crystalline basement (eastern domain) could be
host to more diamond-bearing kimberlites. Also, marble
correlated with the Lake Harbour Group has potential to
host gemstones, as is the case in the Kimmirut area. Other
possible types of mineralization include gold associated
with iron formation and VMS deposits associated with
supracrustal packages.

In the summer of 2012, about ten of the silicified gossans
visited (Figures 1, 4f), containing disseminated pyrite and
pyrrhotite in metasedimentary–amphibolite/diorite pack-
ages, were sampled for assay analysis. At the time this re-
port was written, results were not yet available.
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