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This work was part of the 2012–2014 Hall Peninsula Integrated Geoscience Program (HPIGP), led by the Canada-Nunavut Geoscience
Office (CNGO) in collaboration with the Government of Nunavut, Aboriginal Affairs and Northern Development Canada, and the Geolog-
ical Survey of Canada. It involved strong contributions from the universities of Alberta, Dalhousie, Laval, Manitoba, Ottawa and Sas-
katchewan, and the Nunavut Arctic College. It has benefited from support by local and Inuit-owned businesses and the Polar Continental
Shelf Program. The focus is on bedrock (1:250 000 scale) and surficial (1:100 000 scale) geology mapping. In addition, a range of thematic
studies is being conducted that includes Archean and Paleoproterozoic tectonics, geochronology, landscape uplift and exhumation,
microdiamonds, sedimentary-rock xenoliths and permafrost. The goal is to increase the level of geological knowledge and better evaluate
the natural-resource potential in this frontier area.
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Abstract

Archean gneissic rocks of the study area on Hall Peninsula, Baffin Island, were mapped at a scale of 1:6000 along a transect
600 m in length. The study area was selected for its spectacular exposures of continuous, lichen-free outcrops within the
Archean orthogneiss complex of Hall Peninsula. Mapping delineated eight distinct lithological units within the orthogneiss
complex. Unequivocal crosscutting relationships observed in the field played a vital role in establishing age relationships. A
unit of porphyroclastic monzogranite dominates the study area, entraining older units of magnetite-bearing monzogranite,
‘ribbon’granite, mafic monzogranite, ‘leopard’gneiss, grey tonalite gneiss and pyroxene diorite. Characterizing eight units
within the Hall Peninsula orthogneiss complex is in marked contrast to the general character of this complex, which was pre-
viously mapped as tonalite and monzogranite gneiss. Petrography, petrology, geochemistry, geochronology and Lu-Hf iso-
topic work will constitute the first step in identifying a fingerprint for the Archean orthogneiss complex of Hall Peninsula,
which can then be used for comparison with adjacent Archean terrains, and in providing insight into paleoplate reconstruc-
tions for the Baffin Island and subarctic region.

Résumé

Les roches gneissiques archéennes de la zone d’étude dans la péninsule Hall, dans l’île de Baffin, ont été cartographiées à
l’échelle de 1/6000 le long d’un transect de 600 m. Cette zone d’étude a été choisie en raison du fait que cette section du
complexe d’orthogneiss archéen de la péninsule Hall présente de spectaculaires affleurements continus exempts de lichens.
À l’aide de la cartographie, on a pu délimiter huit unités lithologiques distinctes au sein du socle d’orthogneiss archéen. Les
liens sans équivoque qui existent au niveau des structures transversales remarquées sur le terrain ont joué un rôle de
première importance dans la détermination des rapports qui existent entre les âges. Une unité de monzogranite porphyro-
clastique, prépondérante dans la zone d’étude, a entraîné des unités plus anciennes de monzogranite renfermant de la
magnétite, du granite « rubané », du monzogranite mafique, du gneiss « léopard », du gneiss à tonalite gris et de la diorite à
pyroxène. Le fait que huit unités ont pu être caractérisées au sein du compelxe d’orthogneiss de la péninsule Hall va à
l’encontre du caractère général de ce complexe que des cartes géologiques antérieures décrivent comme étant composé de
tonalite et de gneiss monzogranitique. Des travaux pétrographiques, pétrologiques, géochimiques, géochronologiques et
isotopiques (méthode Lu-Hf) serviront de première étape à l’identification de l’empreinte géologique du complexe d’ortho-
gneiss archéen de la péninsule Hall. À l’aide de cette empreinte, il sera alors possible d’établir des corrélations avec les ter-
rains archéens voisins et faire le point sur les reconstructions des paléoplatesformes de la région subarctique et de l’île de
Baffin.
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Introduction

This study is part of the Canada-Nunavut Geoscience Of-
fice’s Hall Peninsula Integrated Geoscience Program (HPIGP),
a multiyear bedrock and surficial geology mapping pro-
gram with associated thematic studies (e.g., Creason et al.,
2013; Leblanc-Dumas et al., 2013; MacKay et al., 2013;
Skipton et al., 2013). In the summer of 2013, the northern
portion of Hall Peninsula (NTS 026A, B) was mapped at the
scale of 1:250 000, completing the second and last year of
HPIGP fieldwork (Figure 1).

A transition in dominant rock types, from the eastern to the
western portion of Hall Peninsula, was documented during
the 2012 and 2013 field seasons. Steenkamp and St-Onge
(2014) provide an overview of the geology of Hall Penin-
sula and a brief outline is presented herein. The eastern por-
tion of Hall Peninsula is dominated by an Archean tonalite-
trondhjemite-granodiorite plutonic suite with tectonically
interleaved panels of Paleoproterozoic metasedimentary rocks
(Scott, 1999; Rayner, 2014). The western portion of Hall
Peninsula is dominated by a plutonic suite of granodiorite
to orthopyroxene-bearing monzogranite with intervening
metasedimentary panels; the plutonic suite and the meta-
sedimentary rocks are both inferred to be Paleoproterozoic
(Scott, 1999; Rayner, 2014).

This paper focuses on the multitude of metamorphosed, plu-
tonic units that dominate the geographic eastern portion of
Hall Peninsula, referred to herein as the Archean ortho-
gneiss complex of Hall Peninsula. The Archean orthogneiss
complex is very similar in age and appearance to Archean
tonalitic to granitic gneiss found elsewhere throughout Baf-
fin Island and the subarctic region as a whole (St-Onge et
al., 2009). Characterizing the Archean rocks of Hall Penin-
sula will allow comparison to and correlation with similar
age rocks in the surrounding cratonic blocks (e.g., Rae cra-
ton, Meta Incognita microcontinent, Aasiaat domain, North
Atlantic craton) and help better define the regional tectonic
assembly of northeastern Laurentia. Future work in the stu-
dy area, which will include petrography, petrology, geo-
chronology, whole-rock and isotope geochemistry, will con-
stitute the first step in characterizing this Archean terrain.

Geological background and previous work

The Archean orthogneiss complex of Hall Peninsula was
previously described by Blackadar (1967), Scott (1996, 1999)
and From et al. (2013). The orthogneisses are broadly simi-
lar in age, lithological characteristics and texture to Ar-
chean tonalitic to granitic gneiss found elsewhere through-
out Baffin Island and the surrounding subarctic region (St-
Onge et al., 2009). Previous work in adjacent terranes has
elucidated the nature of different crustal blocks, although
there are multiple working hypotheses as to the location of
postulated intervening sutures (Figure 2), due in part to the
absence of detailed geological work on Hall Peninsula (Cor-

rigan et al., 2009; St-Onge et al., 2009; Whalen et al., 2010).
Based on lithological similarities, geochronology, geochem-
istry and aeromagnetic characteristics, the Archean rocks
of central and northern Baffin Island have been correlated
with the Rae craton of the north-central Canadian Shield
and northern West Greenland (Hoffman, 1988). Archean
rocks of the Meta Incognita microcontinent found in south-
ern Baffin Island may correlate with the Aasiaat domain of
west-central Greenland (Hollis et al., 2006; Thrane and Con-
nelly, 2006; St-Onge et al., 2009). Other correlations be-
tween the Nain craton of northern Labrador and the North
Atlantic craton of southern Greenland have also been pro-
posed (van Gool et al., 2004). In addition, Paleoproterozoic
Lake Harbour Group metasedimentary rocks have been cor-
related with the Meta Incognita microcontinent to the south
and into the core zone of northern Labrador and northeast-
ern Quebec (Knight and Morgan, 1981; Scott and Gauthier,
1996, Scott, 1999). Hall Peninsula Archean rocks have yet
to be unequivocally correlated with any of the surrounding
crustal blocks and remain enigmatic in terms of how they fit
into the regional tectonic assembly of Baffin Island. Corre-
lating the Archean orthogneiss complex of Hall Peninsula
with the adjacent crustal blocks, such as the Meta Incognita
microcontinent to the west (St-Onge et al., 2009), the Rae
craton to the north, the Aasiaat domain of central West Green-
land to the east (Hollis et al., 2006; Thrane and Connelly,
2006) and the Nain craton to the south (Scott and Campbell,
1993; Scott, 1999; Connelly, 2001; Wardle et al., 2002), or
presenting it as a unique and distinct microcontinent, will
directly impact its role in the continually developing story
of tectonic assembly for the subarctic region.

Analytical work on the Hall Peninsula orthogneiss complex
has been carried out by Scott (1999) and Rayner (2014).
Uranium-lead zircon geochronology by Scott (1999) pro-
duced ages ranging from 2920 to 2797 +8/-15 Ma for the
plutonic rocks, which were interpreted as magmatic. In ad-
dition, Scott (1999) suggested the zircons provided evidence
of tectonothermal overprints at ca. 2770 Ma, and between
1844 and 1736 Ma.

Uranium-lead geochronology was carried out by Rayner
(2014) using the sensitive high resolution ion microprobe
(SHRIMP) on zircon grain separates from a tonalite gneiss
and K-feldspar porphyritic granite located on the Beekman
Peninsula (Figure 1). Zircons from the tonalite gneiss sam-
ple yielded an age of 2841 ±3 Ma, which is interpreted as
the crystallization age of the rock (Rayner, 2014). In con-
trast, a sample of strongly deformed K-feldspar porphyritic
granite, collected about 40 km west of Allen Island (Fig-
ure 1), has a crystallization age of 2701 ±2 Ma (Rayner,
2014). These preliminary results support an Archean age
for the orthogneiss complex.

In addition, Scott (1999) and Rayner (2014) have produced
U-Pb zircon data suggesting the Archean rocks record tec-
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Figure 1: Compilation map of Hall Peninsula, Nunavut, from data collected during the 2012 and 2013 field seasons, showing the distribu-
tion of the principal tectonostratigraphic units (modified from Machado et al., 2013). Locations of the southern CNGO camp and the study
area are shown with red stars. Abbreviations: bio, biotite; gar, garnet; hbl, hornblende; kfs, K-feldspar; mag, magnetite; mus, muscovite;
opx, orthopyroxene; sil, sillimanite.



tonic events at ca. 2700 Ma and between 1856
and 1736 Ma.

Geology of the study area

The study area, is located in the central region
of Hall Peninsula, about 80 km northeast of the
southern CNGO camp (Figure 1) and 43 km
southeast of the northern CNGO camp (Steen-
kamp and St-Onge, 2014, Figure 1). The study
area forms part of what is informally referred to
as the orthogneiss complex of Hall Peninsula,
as described by From et al. (2013). The majority
of rocks are metamorphosed, pervasively de-
formed and gneissic in character, and the prefix
‘meta’ is omitted from rock units for brevity.
This study area was chosen due to the absence
of lichen over most of the bedrock. Anortheast-
trending transect was mapped at the scale of
1:6000, documenting eight plutonic units with-
in the orthogneiss complex (seven of which are
represented on Figure 3). These lithological units
are described from oldest to youngest below.

Description of lithological units

Pyroxene diorite (unit 1)

Unit 1 consists of clinopyroxene±orthopyrox-
ene–bearing diorite that varies locally to quartz diorite. The
rocks are grey to reddish brown on the weathered surface
and have a dark grey to black fresh surface. Typically, the
rocks are fine grained with local concentrations of clino-
pyroxene± orthopyroxene. This unit occurs within some of
the younger units in the shape of enclaves and panels vary-
ing in size from centimetres to metres, respectively (Fig-
ure 4a).

Grey tonalite gneiss (unit 2)

Unit 2 consists of a grey, biotite- and hornblende-bearing
tonalite gneiss. The rocks are distinctly grey weathering
and have a salt-and-pepper fresh surface. The rocks are fine
to medium grained with thin, millimetre-scale trondhjem-
itic segregations (Figure 4b) and boudinaged relicts of py-
roxene diorite from unit 1. Felsic monzogranite to syeno-
granite intrude the tonalite gneiss of unit 2 parallel to the
gneissosity in the host rocks of unit 2 (Figure 4c).

‘Leopard’ gneiss (unit 3)

Unit 3 consists of a hornblende+biotite+epidote megacrys-
tic granodiorite that is informally named ‘leopard’ gneiss
based on its archetypal ‘leopard’-like, spotted appearance.
The rocks are black and white on the weathered and fresh
surfaces. They are medium to coarse grained and common-
ly have an L-tectonite fabric defined by elongated, relict
plagioclase phenocrysts (Figure 4d). The plagioclase pheno-
crysts are commonly surrounded by hornblende and locally
by K-feldspar phenocrysts. This unit is further character-

ized by entrained, fine-grained enclaves of hornblende+bi-
otite+epidote quartz diorite very similar in composition to
unit 1 (Figure 4e).

Mafic monzogranite gneiss (unit 4)

Unit 4 consists of biotite- and hornblende-bearing monzo-
granite containing abundant mafic enclaves. These fine- to
medium-grained rocks are typically whitish grey to black
on the weathered and fresh surfaces. Unit 4 is distinguished
by an abundance of mafic material occurring as angular en-
claves and discrete layers, creating a black-and-white striped
gneissosity. The mafic material is biotite±clinopyroxene±
orthopyroxene quartz diorite, which is provisionally corre-
lated with unit 1. The gneissosity in rocks from unit 4 is ir-
regularly and complexly folded (Figure 4f).

‘Ribbon’ granite gneiss (unit 5)

The ‘ribbon’ granite gneiss unit consists of a hornblende-
and biotite-bearing monzogranite. These fine- to medium-
grained rocks are reddish grey to black on the weathered
and fresh surfaces, and contain schlieren composed of horn-
blende, quartz and diorite similar in composition to unit 1,
as well as crosscutting felsic monzogranite and syenogran-
ite veins several centimetres in width. As its name suggests,
the unit is characterized by a ‘ribbon’ layering texture de-
fined by alternating pinkish, grey and black bands in K-
feldspar–, plagioclase- and hornblende-rich layers (Fig-
ure 5a). Thin red layers a few millimetres thick contain mi-
nor amounts of pyrite, which has produced a deep red stain
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Figure 2: Compilation map of Baffin Island, Nunavut, which predates the initia-
tion of the Canada-Nunavut Geoscience Office’s Hall Peninsula Integrated Geo-
science Program, showing the alternative hypotheses for suture locations on
Baffin Island with specific convergence on Hall Peninsula (modified from St-
Onge et al., 2009). Abbreviation: HP, Hall Peninsula.
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Figure 3: Detailed map of the study area region on Hall Peninsula, Nunavut, with inset showing the preliminary geology of the study
area. The geological unit legend of the study area lists units from oldest (1) to youngest (7), as described in the text.
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Figure 4: Field photographs from the study area, Hall Peninsula, Nunavut. Unit numbers and colour codes correspond to those of Figure 3
and are shown in the bottom right corner of each photograph: a) fine-grained pyroxene diorite of unit 1 that occurs as a panel 5–10 m wide
within unit 7; b) medium-grained grey tonalite gneiss of unit 2 with thin trondhjemitic segregations; c) medium-grained grey tonalite gneiss
of unit 2 intruded by monzogranitic veining several millimetres to tens of centimetres in width; d) medium-grained ‘leopard’ gneiss of unit 3
with plagioclase phenocrysts; e) ‘leopard’ gneiss of unit 3 characterized by fine-grained enclaves of hornblende+biotite+epidote quartz
diorite; f) mafic monzogranite of unit 4 containing abundant clinopyroxene- and orthopyroxene-bearing mafic enclaves and discontinuous
layering. Abbreviation: qtz, quartz.
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Figure 5: Field photographs from the study area, Hall Peninsula, Nunavut. Unit numbers and colour codes correspond to those of Figure 3
and are shown in the bottom right corner of each photograph: a) typical field aspects of the ‘ribbon’ granite gneiss from unit 5 with alternating
bands of differential mineral composition giving a ‘ribbon’-textured appearance; b) ’ribbon’ granite gneiss of unit 5 crosscutting the foliation
and layering in the mafic monzogranite gneiss of unit 4; c) magnetite-bearing monzogranite of unit 6 characterized by syntectonic melt
segregations and depletion haloes enriched in mafic minerals; d) fine-grained porphyroclastic monzogranite of unit 7 characterized by K-
feldspar porphyroclasts (disaggregated syenogranite veins); e) clots of biotite+hornblende±magnetite with light-coloured depletion haloes
within the biotite+hornblende+epidote monzogranite of unit 7; f) weakly deformed syenogranite vein of unit 8 crosscutting foliation (parallel
to the direction of the hammer) in grey tonalite gneiss of unit 2.



on the quartz. Rocks from unit 5 crosscut the gneissic layer-
ing of the mafic monzogranite gneiss in unit 4 (Figure 5b).

Magnetite-bearing monzogranite (unit 6)

Unit 6 consists of a greyish-white– and pinkish-weathering
biotite- and magnetite-bearing monzogranite. Typically, the
rocks of unit 6 are fine grained and characterized by melt
segregations that have depletion haloes enriched in mafic
minerals. The melt segregations also contain magnetite and
are syndeformational as they locally crosscut the foliation
but are in turn folded (Figure 5c).

Porphyroclastic monzogranite (unit 7)

Unit 7 rocks are typically greyish white on the weathered
and fresh surfaces. The rocks are mainly fine grained and
commonly contain biotite, hornblende and epidote. The unit
is characterized by a K-feldspar porphyroclastic texture (Fig-
ure 5d), which is demonstrably derived from the disaggre-
gation of syenogranitic veins. The rocks locally contain min-
eral clots consisting of relict orthopyroxene+clinopyroxene+
hornblende and, elsewhere, abundant mineral clots of bio-
tite±hornblende±magnetite. The clots of both compositions
have light-coloured depletion haloes (Figure 5e). Locally,
hornblende appears to be breaking down to biotite, which
in turn is breaking down to epidote.

Syenogranite (unit 8)

The study area contains abundant occurrences of pegma-
titic syenogranite, which forms dikes that crosscut all rock
units in the area. These pegmatite dikes, too small to be
shown on the map (Figure 3), are distinctively reddish pink
on weathered and fresh surfaces. The rocks are coarse- to
very coarse-grained and dominated by K-feldspar, with les-
ser amounts of quartz and biotite. The fact that these dikes
crosscut the rocks from units 1 through 7 demonstrates that
they are the youngest rock type in the study area. The peg-
matite dikes have a varied structure; they are mainly unde-
formed, although locally some dikes are weakly folded (Fig-
ure 5f).

Structural and metamorphic character of the
study area

The study area lies within the regionally extensive Archean
orthogneiss complex that dominates eastern Hall Peninsu-
la. The gneissic rocks in the study area broadly possess
structural characteristics similar to those described by From
et al. (2013). A summary of the structural context, with em-
phasis on observations made within the study area, is given
here.

Field observations, including complex, superposed folding
of gneissosity, demonstrate that multiple deformation
events affected the gneissic rocks across Hall Peninsula
during the Archean. In the study area, the deformational
fabric, folding and metamorphism are labelled starting with
the oldest recognizable deformation event. None of the

structures in the study area have been constrained by geo-
chronology and their relative chronology is established
based upon field observations. The pervasive gneissic fab-
ric (S1), developed in units 1 to 7, strikes east-southeast and
dips moderately to steeply to the south-southwest. A min-
eral lineation (L1), common in all units in the study area,
plunges moderately to the west. This lineation is a common
feature in Archean orthogneiss units of Hall Peninsula. Al-
though F1 folds, defined by folded S1 gneissosity, were ob-
served in rare, low-strain zones throughout the complex,
they were not observed in the study area. Some rocks in the
study area contain an S2 fabric that strikes north-northwest
to northwest and is defined as a local axial-planar foliation
in F2 folds of gneissosity. Parallel to the fold hinge, the F2

folds display a shallowly plunging mineral-stretching
lineation (L2) defined by quartz+feldspar±hornblende±bi-
otite. A quartz+feldspar rodding lineation (L2) was also ob-
served at the same orientation, plunging shallowly to the
northwest.

The metamorphic assemblage seen most commonly through-
out the study area is biotite+hornblende+epidote, indicat-
ing lower-amphibolite–facies metamorphism. However,
the epidote is seen locally to be growing at the expense of
biotite, which suggests that epidote is not a part of the peak
metamorphic assemblage. The presence of clots that con-
tain relict orthopyroxene+clinopyroxene+hornblende, where
hornblende is observed to be breaking down to biotite and
subsequently epidote, is indicative of a previous granulite-
facies metamorphic grade. Other localities throughout the
orthogneiss complex contain larger mafic enclaves or pods
that also preserve a granulite-facies metamorphic assem-
blage of orthopyroxene+clinopyroxene+hornblende. It
would seem from these observations that the orthogneiss
complex was previously at granulite-facies metamorphic
grade during the Archean. During subsequent episodes of
metamorphism (Scott, 1999; Rayner. 2014), amphibolite-
facies metamorphism overprinted the granulite facies, as
shown by the retrogression of mineral assemblages.

Migmatitic textures are observed locally throughout the study
area, appearing as layers of mineral segregation, leucosome
development and irregular bodies of leucocratic material
centimetres to several metres in size. It is possible that some
of the monzogranitic to syenogranitic phases within these
lithological units and within the orthogneiss complex are
the result of partial melting and remobilization.

Conclusions

Previous regional-scale mapping within the Archean ortho-
gneiss complex of Hall Peninsula labelled a vast area of
gneissic rocks as tonalite and monzogranite gneiss. Con-
tributing factors, including felsenmeer erosion, inaccessi-
bility, snow cover and lichen-coated outcrops, left the ton-
alite and monzogranite units mainly undifferentiated at a
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regional scale. However, the subtle yet distinct rock types
mapped in the study area demonstrate the complexity of re-
gional Archean rock units. The study area is dominated by
porphyroclastic monzogranite (unit 7) that intrudes and en-
trains other older phases of plutonic rocks (units 1–6), in-
cluding a small amount of truly grey tonalite gneiss from
unit 2 (Figures 3, 4 and 5). Coarse-grained syenogranite
(unit 8) crosscuts all other units and is itself relatively
undeformed. Following the documentation of these eight
distinct lithological units in the study area, further detailed
analytical work will be required to establish the correlation
of units across the Archean orthogneiss complex and to de-
termine the plutonic history of the complex. Future work
will further characterize the Archean Hall Peninsula block,
revealing a fingerprint that can be used for comparison with
adjacent Archean terrains, and will provide insight into
paleoplate reconstructions for the Baffin Island and subarc-
tic region as a whole.

Future work

Excellent exposures and well-defined crosscutting rela-
tionships between the plutonic phases within the study area
makes this locality ideal for future detailed work to fully
characterize the geological history of these rocks. A petro-
graphic analysis of each phase will provide full mineral as-
semblage characterization. The SHRIMP will be used to
carry out U-Pb geochronology on selected units to con-
strain the intrusive ages of these phases, as well as the tim-
ing of crosscutting relationships. Geochemistry will further
characterize each unit according to major elements and
rare-earth element concentrations. Lutetium-hafnium iso-
topic ratios in zircon grains having a known crystallization
age from U-Pb geochronology will provide insight into the
magmatic history of the plutonic rocks. The field and ana-
lytical work will then provide a baseline, from which to as-
sess the spatial extent of plutonic units across the Archean
orthogneiss complex. In addition, regional-scale east-west
and north-south Sm-Nd transects across eastern Hall Pen-
insula will provide an assessment of any underlying crust
not exposed at surface on Hall Peninsula and the compari-
son of åNd values to those of crustal blocks adjacent to Hall
Peninsula.

Economic considerations

Each crustal block in the Baffin Island region has its own
distinct metallotect and associated exploration parameters.
The characterization of the Archean orthogneiss complex
of Hall Peninsula and correlation with adjacent crustal
blocks will allow already established exploration models to
be applied to Hall Peninsula. This is especially interesting
for future exploration opportunities given the presence of
diamonds, base metals, gem-quality minerals, including
spinel, apatite and garnet, and carving stone already estab-

lished on Hall Peninsula (Senkow, 2013), all of which are
important for Nunavut’s future economic development.
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