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Abstract

Hall Peninsula on southeastern Baffin Island, Nunavut, occurs in the northeastern segment of the Paleoproterozoic collis-
ional zone of the Trans-Hudson Orogen. Recent bedrock mapping at the scale of 1:250 000 by the Canada-Nunavut
Geoscience Office has shown that western Hall Peninsula comprises high-grade Paleoproterozoic metasedimentary cover
rocks that host orthopyroxene-bearing granitic intrusions and garnet-bearing leucogranite. Eastern Hall Peninsula is domi-
nated by an Archean orthogneiss basement complex mostly composed of tonalite and monzogranite. Paleoproterozoic
supracrustal cover rocks in the east occur as discrete packages overlying the orthogneiss, or as panels tectonically imbric-
ated with the basement units by thick-skinned thrusting and folding. Targeted mapping during the 2013 field season has fur-
ther elucidated the complex structural and metamorphic history recorded in the supracrustal rocks. Excellent exposure of
supracrustal cover units in contact with tonalitic basement in the area about 40 km west of Okalik Bay enabled a detailed
study of the tectonostratigraphic units, deformation fabrics and metamorphic mineral assemblages that characterize the
eastern assemblage. The supracrustal rocks consist of interbedded psammite and pelite, with minor occurrences of amphi-
bolite and quartzite. Based on detailed mapping, there are two dominant Paleoproterozoic deformation events recorded in
this area: an early east-directed shortening (D1), which formed a strong west-dipping foliation, and a subsequent south-di-
rected shortening (D3), which produced south-verging folds. These events were accompanied by amphibolite-facies meta-
morphism and minor partial melting. The nature and relative timing of deformation and metamorphism in this area is repre-
sentative of those observed elsewhere on eastern Hall Peninsula, and will therefore help in developing a template for the
tectonometamorphic evolution of this segment of the Trans-Hudson Orogen during the Paleoproterozoic.

Résumé

La péninsule Hall située dans la partie sud-est de l’île de Baffin, au Nunavut, fait partie du segment nord-est de la zone de
collision de l’orogène trans-hudsonien. Des travaux de cartographie à l’échelle de 1/250 000 récemment entrepris par des
chercheurs du Bureau géoscientifique Canada-Nunavut ont révélé la présence, dans la partie occidentale de la péninsule de
Hall, de roches couverture métasédimentaires d’âge paléoprotérozoïque soumises à un métamorphisme intense; ces der-
nières renferment des intrusions granitiques à orthopyroxène et du leucogranite à grenat. La partie orientale de la péninsule
Hall est en plus grande partie constituée d’un socle d’orthogneiss archéen composé principalement de tonalite et de
monzogranite. Les roches de couverture supracrustales d’âge paléoprotérozoïque situées dans la partie orientale de la
péninsule se manifestent sous forme d’ensembles discrets sus-jacents à l’orthogneiss ou sous forme de panneaux imbriqués
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tectoniquement dans les unités du socle suite à l’action de chevauchements et de plissements des couches épaisses. Des
travaux de cartographie sélective réalisés au cours de la saison de terrain 2013 ont permis d’éclaircir encore mieux l’histoire
structurelle et métamorphique consignée dans les roches supracrustales. À partir d’excellents affleurements de roches
supracrustales en contact avec le socle tonalitique dans une région située environ 40 km à l’ouest de la baie Okalik, on a pu
étudier en détail les unités tectonostratigraphiques, la fabrique tectonique et les assemblages minéraux métamorphiques qui
caractérisent l’assemblage oriental. Les roches supracrustales se composent de psammite et de pélite interstratifiées, ac-
compagnées d’une petite quantité d’amphibolite et de quartzite. La cartographie détaillée a permis d’établir que la région a
été sujette à deux événements de déformation prépondérants au cours du Paléoprotérozoïque : un premier raccourcissement
de direction est (D1), qui est à l’origine d’une foliation à pendage prononcé vers l’ouest, suivi d’un raccourcissement de di-
rection sud (D3), responsable de la formation de plis à vergence sud. Ces événements ont été accompagnés d’un épisode de
métamorphisme au faciès des amphibolites et d’un faible taux de fusion partielle. La nature et le rythme relatif des épisodes
de déformation et de métamorphisme dans cette région s’apparentent à ceux qui ont été notés ailleurs dans la partie orientale
de la péninsule Hall. À l’aide de ces renseignements, il sera possible de mettre au point un modèle de l’évolution tectono-
métamorphique de ce segment de l’orogène trans-hudsonien au cours du Paléoprotérozoïque.

Introduction

The Canada-Nunavut Geoscience Office (CNGO) conduc-
ted bedrock mapping at the scale of 1:250 000 on Hall Pen-
insula during the summers of 2012–2013. Based on region-
al mapping by the CNGO, and collaborative studies with
several Canadian universities and the Geological Survey of
Canada, Hall Peninsula is known to represent a litholog-
ically diverse section of the middle crust in the northeastern
Paleoproterozoic Trans-Hudson Orogen with a complex struc-
tural architecture and metamorphic history. This paper pre-
sents a detailed study of the deformation fabrics and meta-
morphic assemblages in Paleoproterozoic metasedimentary
rocks and Archean tonalitic orthogneisses in a well-exposed
area located 40 km west of Okalik Bay on eastern Hall Pen-
insula. The nature and relative timing of deformation and
metamorphism in this area is representative of those ob-
served elsewhere on eastern Hall Peninsula, and therefore
contribute to a better understanding of the thermal and struc-
tural history of Hall Peninsula as a whole, and its role in the
Trans-Hudson orogeny during crustal amalgamation.

Background geology

Hall Peninsula on southeastern Baffin Island, Nunavut, is
part of the Paleoproterozoic collisional zone of the Trans-
Hudson Orogen (Figure 1), a Paleoproterozoic collisional
belt that extends in a broad arcuate shape from northeastern
to south-central North America (Hoffman, 1988; Lewry and
Collerson, 1990) and separates the lower-plate Superior cra-
ton from an upper-plate collage of Archean crustal blocks
(Churchill Plate). The Churchill Plate includes the Wyo-
ming craton, the Hearne Domain, the Slave craton, the Rae
craton and, in Greenland and Labrador, the North Atlantic
(Nain) craton. On Baffin Island, the well-exposed conti-
nental collisional zone records the southward migration of
the Churchill Plate and its terminal collision with the Supe-
rior craton at 1.82–1.80 Ga (St-Onge et al., 2009). The up-

per Churchill Plate collage in the Quebec–Baffin segment
of the Trans-Hudson Orogen consists of the Rae craton and
several microcontinents, which were accreted to the south-
eastern Rae margin between ca. 1.88–1.84 Ga. One of these
terranes, forming much of southern Baffin Island, is the
Meta Incognita microcontinent, which accreted to the south-
eastern Rae margin between ca. 1.883 and 1.865 Ga (St-
Onge et al., 2006). The Meta Incognita microcontinent com-
prises crystalline basement overlain by a Paleoproterozoic
clastic carbonate-shelf succession (Lake Harbour Group)
and ca. 1.865–1.848 Ga quartz-diorite to monzogranite plu-
tons (Cumberland Batholith) that intrude both crystalline
basement and the Lake Harbour Group (Scott and Wodicka,
1998; St-Onge et al., 2000, 2007; Corrigan et al., 2009).

The crystalline basement has been correlated with ca. 3.02–
2.78 Ga orthogneisses in the lower-plate Superior margin
in Northern Quebec (St-Onge et al., 2000). However, it re-
mains unclear whether the basement of the Meta Incognita
microcontinent rifted from the Superior or Rae craton, or
whether it constitutes crust that is exotic to both cratons (St-
Onge et al., 2009). Previous work on Hall Peninsula has
shown that it consists of ca. 1.85–1.86 Ga granitic plutons
that intruded ca. 1.93–1.89 Ga metasedimentary rocks, with
eastern Hall Peninsula dominated by an Archean (ca. 2.92–
2.80 Ga) orthogneiss basement complex (Blackadar, 1967;
Scott, 1996, 1999). The plutonic rocks may be the eastern
continuation of the Cumberland Batholith and the meta-
sedimentary rocks have been correlated with the Lake Har-
bour Group of the Meta Incognita microcontinent. Possible
parentage for the Archean orthogneiss complex includes
the Superior craton, as suggested for the Meta Incognita mic-
rocontinent, the North Atlantic craton of southern Green-
land, the Aasiaat domain in West Greenland, the Core Zone
in northern Labrador, the upper-plate Rae craton or an Ar-
chean block of exotic affinity. Several purported suture zones,
when extrapolated great distances onto the peninsula, ap-
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Figure 1: Geology of Hall Peninsula, Nunavut, based on mapping done by staff of the Canada-Nunavut Geoscience Office during the sum-
mers of 2012 and 2013 (Machado et al., 2013; Steenkamp and St-Onge, 2014). The inset map shows the location of Hall Peninsula in the
Trans-Hudson Orogen. The study area, located approximately 40 km west of Okalik Bay, on Hall Peninsula, is indicated by the red box.



pear to converge on Hall Peninsula, including the approxi-
mately east-west striking Baffin suture, which forms the
boundary between the Meta Incognita microcontinent and
the Rae craton; the approximately east-west striking Disko
Bugt and Nagssugtoqidian sutures, which separate the
Aasiaat Domain (St-Onge et al., 2009) from the Rae craton
to the north and the North Atlantic craton to the south in
West Greenland; and the northwest-striking Abloviak
Shear Zone and associated sutures in the Torngat Orogen,
northern Labrador, which separate the North Atlantic cra-
ton from the Superior craton.

Consequently, the geology and tectonic history of Hall Pen-
insula may provide the needed constraints to resolve plate
tectonic reconstructions of the Trans-Hudson Orogen in
northern Canada and Greenland.

Metamorphic zircon and monazite from metasedimentary
rocks and orthogneisses on Hall Peninsula dated regional
amphibolite-facies metamorphism at ca. 1.86–1.83 Ga (Scott,
1999). Hints of a younger tectonothermal event are provid-
ed by ca. 1.76 Ga granitic veins (U-Pb zircon) and ca. 1.74–
1.73 Ga titanite ages yielded by the Archean orthogneisses
(Scott, 1999).

Updated geology of Hall Peninsula

Bedrock mapping at the scale of 1:200 000 undertaken dur-
ing the summers of 2012–2013 (Figure 1) has shed light on
the lithological complexity, deformation and metamor-
phism on Hall Peninsula (Machado et al. 2013; Steenkamp
and St-Onge, 2014). Hall Peninsula records two principal
lithological associations that differ in the eastern and west-
ern portions of the peninsula.

The western part of the peninsula is dominated by Paleo-
proterozoic metasedimentary rocks that host orthopyrox-
ene-bearing granitic intrusions, garnet±biotite leuco-
granite sills and, locally, muscovite-sillimanite±garnet
leucogranite dikes. The leucogranites generally exhibit
transposed contacts with the host metasedimentary rocks
and locally contain metasedimentary inclusions. The min-
eral assemblages and the presence of metasedimentary in-
clusions suggest that the leucogranite sills and dikes were
produced by anatexis of the metasedimentary rock package
(Dyck and St-Onge, 2014). Contacts between metasedi-
mentary rocks and the orthopyroxene-bearing granitoid
rocks are transposed and are interpreted as intrusive.
Supracrustal rocks in the western portion of the peninsula
include high-grade biotite-garnet-melt±sillimanite pelite
and semipelite, biotite±garnet psammite, and minor bio-
tite±garnet quartzite with localized occurrences of diop-
side-humite-phlogopite marble. The supracrustal rocks
have been partially melted during metamorphism and are
thus dominated by coarse-grained, garnet-rich diatexites
that weather a rusty colour and transitional metatexites–
diatexites with relict bedding.

The eastern portion of the peninsula is dominated by an Ar-
chean basement orthogneiss complex comprising mostly
biotite±hornblende±magnetite tonalite and monzogranite
that contain enclaves of diorite, mafic tonalite, amphibolite
and pyroxenite, and are crosscut by undeformed monzo-
granite to syenogranite dikes (From et al., 2013, 2014).
Paleoproterozoic supracrustal cover rocks in the eastern
portion of Hall Peninsula form panels some 10 m to 10 km
thick that occur structurally both above and below the
Archean orthogneiss. The cover strata are separated from
the basement by sharp contacts that are parallel to the domi-
nant regional metamorphic foliation. In a number of locali-
ties, the contact between Paleoproterozoic cover units and
the underlying Archean basement is relatively undeformed,
suggesting it is stratigraphic in nature. The presence of
basal quartzite beds resting directly on orthogneiss corrob-
orates this interpretation.

The metasedimentary rocks of eastern Hall Peninsula in-
clude medium-grade biotite-garnet±sillimanite±muscovite
pelite and semipelite, biotite psammite and minor occurren-
ces of garnet-biotite quartzite, diopside-humite-phlogopite
marble and tremolite±tourmaline calcsilicates. In contrast
to the metasedimentary rocks to the west, those of the east-
ern assemblage almost always contain layers of amphibo-
lite±ironstone and some supracrustal packages on north-
eastern Hall Peninsula are dominated by mafic rocks.

In several areas on Hall Peninsula, particularly along the
northeastern coast in the Ptarmigan Fiord, Moodie Island
and Finger Land regions (Figure 1), panels of supracrustal
rock and basement orthogneiss that contain early
synmetamorphic (D1) structures are repeated by east-di-
rected thick-skinned (D2) thrusts, which occurred after the
thermal peak. From outcrop-scale to map-scale basement
and supracrustal rocks are also deformed by east-verging
thick-skinned (D2) folds and south-verging thick-skinned
(D3) crossfolds. A summary of structural elements and as-
sociated deformation fabrics on Hall Peninsula is provided
in Steenkamp and St-Onge, (2014).

Study area

This paper focuses on a package of Paleoproterozoic supra-
crustal rocks in the east-central part of Hall Peninsula, lo-
cated approximately 40 km west of Okalik Bay, adjacent to
a glacier that is 6 km wide (Figures 1, 2). Due to the recent
retreat of the glacier, there is continuous bedrock exposure
in this area, which enabled detailed mapping through a suc-
cession of dominantly metasedimentary strata and across
the underlying basement-cover contact. Most significantly,
the excellent exposure of pelitic rocks provided an opportu-
nity to examine the deformation fabrics and associated
metamorphic mineral assemblages related to two Paleopro-
terozoic regional deformation events (D1 and D3), which
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are representative of structures and assemblages observed
elsewhere on eastern Hall Peninsula.

The D2 event, comprising post-thermal peak thick-skinned
thrusts and folds, as described above, is interpreted as rep-
resenting a later phase of the east-directed shortening that
produced the synmetamorphic structures of D1. Thrust im-
bricates of basement and cover are not documented in the
area west of Okalik Bay, leading to the conclusion that post-
thermal peak thick-skinned thrusting did not occur in this
area. However, thick-skinned folding (D2) of basement and
cover is indicated by the overturned nature of the western
basement-cover contact (see below).

The supracrustal rocks consist dominantly of alternating
beds 10–40 cm thick of biotite psammite and biotite–gar-
net–sillimanite–K-feldspar±muscovite pelite (Figure 3a),
which exhibits a well-developed faserkiesel texture (Fig-
ure 3b). These rocks locally contain concordant layers of
garnet-bearing amphibolite and ironstone. Near the over-
turned basement-cover contact on the western side of the
basin (Figure 2), the metasedimentary rocks
comprise dominantly psammite, with very few
pelitic beds, and an interval of blue quartzite
24 m thick, which occurs at the basement-cover
contact. Basement rocks consist of biotite tonal-
ite intruded by monzogranite dikes and veins.

Deformation fabrics and
metamorphic assemblages

East-directed shortening (D1)

East-directed shortening during D1 is responsi-
ble for the development of a west- to northwest-
dipping S1a fabric throughout the study area (Fig-
ures 2–5). The S1a fabric in the metasedimentary
rocks is defined by the orientation of the M1 am-
phibolite-facies biotite–sillimanite–K-feldspar–
melt±muscovite mineral assemblage (Fig-
ures 5a–d). The S1a fabric generally dips slightly
more steeply than bedding, suggesting that most
of the supracrustal rocks in the study area lie on
the upright limb of a large F1a fold. East-verging
F1a folds of bedding occur at the outcrop scale,
with the S1a fabric clearly parallel to the F1a axial
plane (Figure 5b). A L1 lineation is defined by
aligned knots of sillimanite and garnet, and gen-
erally plunges northwest. Bedding and the S1a

fabric are reoriented by F3 folds (Figures 4, 5c).

Upper-amphibolite–facies metamorphism
(M1)

The supracrustal rocks experienced upper-am-
phibolite–facies metamorphism early in their de-
formation history, as expressed by their meta-
morphic mineral assemblages. The M1 assem-

blage in pelitic beds consists of biotite–garnet–sillimanite–
K-feldspar–melt±muscovite. The pelite also locally con-
tains muscovite with an oblique orientation to S1a, suggest-
ing that it represents in part a younger overprint (see be-
low). Garnet forms ruby-red– to lilac-coloured euhedral
crystals up to 1 cm wide, and is typically surrounded by
sillimanite, which forms knots (faserkiesel) up to 2 cm wide
(Figure 3b). Garnet and faserkiesel knots are hosted by a
fine- to medium-grained matrix of biotite, quartz and feld-
spar. Biotite can also form coarse-grained crystals that sur-
round the garnet, faserkiesel knots and the edges of
leucosome. Partial melt forms discrete veins and lenses that
comprise about 3–5%, and locally up to 10%, of total-rock
volume (Figure 3c, d). The mineral assemblage and pres-
ence of partial melt indicate that these rocks achieved up-
per-amphibolite–facies temperatures exceeding the
vapour-absent muscovite dehydration-melting reaction
(mus+plag+qtz = als+kfs+melt; Spear et al., 1999; see Dyck
and St-Onge, 2014).
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Figure 2: Geology of the study area, located approximately 40 km west of
Okalik Bay on eastern Hall Peninsula, Baffin Island, Nunavut.
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Figure 3: Field photographs of interbedded biotite psammite and biotite–garnet–sillimanite–K-feldspar±muscovite pelite on Hall Penin-
sula, Nunavut, showing, a) a typical outcrop of interbedded psammite and pelite with west-dipping bedding, and where S1a is approximately
parallel to bedding and S3 crenulation cleavage dips to the northeast; b) ruby-red garnets surrounded by faserkiesel knots in pelite; c) a
leucosome vein 1 cm thick in pelite, oriented parallel to S1a and folded by F3; d) a leucosome lens in pelite, oriented parallel to the S3

crenulation cleavage.

Figure 4: Representative structural measurements from the study area plotted on equal-area stereonets. Bedding and foliation are plotted
as poles to planes, with mean orientations plotted as labelled great circles. The mean orientation of the fold axes is represented as a la-
belled grey dot.



South-directed shortening (D3)

The D3 event is characterized by the widespread develop-
ment of F3 folds, which range in size from centimetre-scale,
crenulation-style folds to much larger folds reaching 100 m
in size, that result in the reorientation of bedding and D1

fabrics. The D3 event is interpreted as postdating M1 and D1

because the M1 mineral assemblage (biotite–sillimanite–
garnet–K-feldspar–melt±muscovite) and S1a fabric are
crenulated by F3 folds (Figures 3, 5). The F3 folds have
west-plunging fold axes and north-dipping axial planes,
and are generally asymmetric and verging to the south (Fig-
ure 5a). An S3-crenulation cleavage is well-developed in
pelitic beds (Figures 3a, d) and is locally accompanied by
faserkiesel knots that are reoriented axial planar to the F3

folds (Figure 5c). The S3 fabric generally dips moderately
to the north-northeast (Figure 4). The western segment of
the study area, proximal to the basement-cover contact,

does not display D3 structures as readily due to a relative
paucity of pelitic beds.

Syn-D3 amphibolite-facies metamorphism

There is limited field evidence for a distinct mineral assem-
blage associated with D3. In D3-crenulated muscovite-bear-
ing pelite, muscovite, in addition to being strongly crenu-
lated as part of the S1a biotite–sillimanite–K-feldspar–melt
assemblage, also occurs as neoblastic crystals oriented ax-
ial planar to the D3 crenulations.

Granitic leucosome occurs as veins and lenses that are par-
allel to S1a and crenulated by D3 (Figures 3c, 5a), and also
forms veins and lenses that are parallel to the S3 crenulation
cleavage (Figure 3d). Both sets of leucosome comprise
roughly the same total-rock volume (3–5%), which sug-
gests that a similar degree of partial melting occurred dur-
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Figure 5: Field photographs of interbedded biotite psammite and biotite–sillimanite–garnet–K-feldspar–melt (leucosome)±muscovite
pelite on Hall Peninsula, Nunavut, showing a) S1a and a leucosome folded by F3 with faserkiesel knots, at the lower-centre of photo, slightly
oblique to bedding, but not axial planar to F3, and therefore interpreted as representing S1a; b) isoclinal F1a fold with axial-planar S1a fabric; c)
faserkiesel knots folded by F3 and reoriented axial planar to F3; d) M1 metamorphic assemblage, including garnet (gar), K-feldspar (kfs) and
sillimanite (sil), folded by F3.



ing D1 and D3. The absence of new K-feldspar and the pres-
ence of apparently stable neoblastic muscovite and melt,
both axial planar to the F3 crenulations, suggest that P-T
conditions during D3 were slightly lower than the upper-
amphibolite conditions associated with D1 (see above).
Therefore, the P-T conditions during D3 are probably
bracketed by the vapour-present muscovite breakdown re-
action (mus+plag+qtz+v = als+melt) and the higher-tem-
perature vapour-absent muscovite dehydration-melting re-
action (mus+plag+qtz = als+Kfs+melt; Spear et al., 1999;
see Dyck and St-Onge, 2014).

Discussion

Detailed field mapping in the area west of Okalik Bay pro-
vides clear evidence for two regional deformation events:
an east-directed shortening during D1 followed by a south-
directed shortening during D3. The D1 event is responsible
for the formation of a dominant west-northwest-dipping S1a

fabric, as well as east-verging folds of bedding. Based on
bedding-foliation relationships and the overall map pat-
tern, the study area is likely situated on a large F1a fold sev-
eral kilometres in size with dominantly west-dipping limbs.
In the eastern part of the study area, the S1a foliation is gen-
erally steeper than bedding in the metasedimentary rocks,
suggesting that they lie on the upright limb of an F1a fold. At
the western end of the study area, the basement-cover con-
tact is overturned and also west-dipping, with basement
orthogneiss structurally folded over the supracrustal rocks.
The presence of a thick quartzite sequence at the contact
suggests that the contact is depositional in nature. As dis-
cussed above, there is no evidence of D2 thrusting in this
area; however, the presence of the overturned basement-
cover contact is direct evidence of D2 east-verging thick-
skinned folding of basement and cover units.

Shortening during D3 resulted in outcrop- to map-scale F3

folds verging to the south, as well as a north-northeast-dip-
ping S3 crenulation cleavage. The roughly oval-shaped
map pattern in the study area, the variable west-dipping
bedding and S1a fabric, and north-dipping S3 fabric, are in-
terpreted as resulting from fold interference between east-
verging F1 and F2 folds and south-verging F3 folds.

Evidence of east-directed shortening during D1 and D2 oc-
curs throughout Hall Peninsula and includes the penetra-
tive west-dipping metamorphic foliations that dominate the
overall south-southeast-striking map pattern (Skipton et
al., 2013). These deformation events are also characterized
by the widespread occurrence of east-verging folds and as-
sociated northwest-plunging, hinge-parallel mineral
lineation and, locally, west-southwest-dipping stretching
lineation (Skipton et al., 2013). In the Ptarmigan Fiord area,
thick-skinned thrusting during D2 is evidenced by thrust
repetition of basement orthogneiss and supracrustal rocks
with west-over-east displacement (Steenkamp et al, 2014).

As the main regional fabric-forming event documented
throughout Hall Peninsula, east-directed shortening during
D1 and D2 (and associated M1 metamorphism) represents
the main Paleoproterozoic tectonometamorphic event in
this segment of the Trans-Hudson Orogen. Preliminary U-
Pb zircon and monazite geochronology suggests that re-
gional amphibolite-facies metamorphism occurred during
ca. 1.86–1.83 Ga (Scott, 1999). This period coincides,
within errors, with other documented thermal events on
southern Baffin Island, including granulite-facies meta-
morphism of the Lake Harbour Group at ca. 1.849–
1.835 Ga and amphibolite-facies metamorphism at 1.820–
1.813 Ga (Scott, 1999; St-Onge et al., 2007). Although it is
presently uncertain whether the Hall Peninsula shares
cratonic affinity with the Meta Incognita microcontinent,
the Aasiaat domain in West Greenland, the Core Zone in
northern Labrador or the North Atlantic craton, it is clear
that the associated M1 and D1 event on Hall Peninsula rep-
resents ca. 1.86–1.83 Ga east-directed crustal shortening
and, possibly continent-continent collision, involving Hall
Peninsula and other cratonic blocks in the northeastern
Trans-Hudson Orogen.

Several localities in the eastern portion of Hall Peninsula
contain evidence of D3, including south-verging, crenulat-
ion-style folds, as well as map-scale folds with axial planes
striking east-west and fold hinges plunging west (Skipton
et al., 2013). Also of note is the fact that evidence for D3 is
localized, whereas the dominant S1a foliation is pervasive.
This indicates that the intensity of deformation during D1

was different from that of D3: D1 was widespread and pene-
trative, whereas D3 was localized and occurred at lower
metamorphic conditions and possibly higher crustal levels.
Determining the nature and timing of D1 metamorphism
against that of D3 on Hall Peninsula will require further in-
vestigation, including detailed pressure-temperature
estimates of metamorphism coupled with geochronology.

Economic considerations

This paper provides a field template for the Paleoprotero-
zoic tectonic evolution of eastern Hall Peninsula that may
enable more effective mineral exploration. The Archean
orthogneiss basement on Hall Peninsula hosts several dia-
mond-bearing kimberlites, which were discovered by Pere-
grine Diamonds Ltd. in 2008. Understanding the Paleo-
proterozoic evolution of Hall Peninsula may shed light on
the geometry and cratonic affinity of the Archean basement
and the distribution of the kimberlites. The CNGO bed-
rock-mapping program (2012–2013) identified several ad-
ditional targets for preliminary mineral exploration hosted
by the supracrustal cover sequences, including layered
mafic-ultramafic intrusions (potential for Ni-Cu-platinum
group element mineralization), as well as iron formation
and silicified gossans (Machado et al., 2013; Steenkamp et
al., 2014). Since the distribution of these supracrustal pack-
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ages was affected by east-directed shortening during D1,
east-directed, thick-skinned thrusting and folding during
D2, and south-verging thick-skinned folding during D3, un-
derstanding the deformational history is a fundamental
component of strategic exploration. Characterizing the
metamorphic geology and discrete alteration patterns on
Hall Peninsula will also help to evaluate zones of mineral-
ization.

Conclusions

� The study area, west of Okalik Bay, Baffin Island, com-
prises a package of Paleoproterozoic metasedimentary
rocks, with minor amphibolite and basal quartzite in
stratigraphic contact with underlying Archean tonalitic
orthogneiss.

� These rocks have been deformed by three Paleoprotero-
zoic shortening events. East-directed shortening during
D1 produced a dominant west-northwest-dipping S1a fo-
liation that is axial planar to east-verging F1a folds of
bedding. East-verging thick-skinned folding during D2

produced an overturned basement-cover contact. Sub-
sequent south-directed shortening during D3 produced
south-verging F3 folds, ranging in size from centimetre-
scale crenulations to kilometre-scale folds, as well as a
north-northeast-dipping crenulation cleavage. Interfer-
ence between these structural events is responsible for
the roughly oval-shaped map pattern displayed by the
supracrustal package in this area.

� Early upper-amphibolite–facies metamorphism in the
pelitic rocks west of Okalik Bay is characterized by the
assemblage biotite–garnet–sillimanite–K-feldspar–
melt±muscovite. Leucosome occurs as veins and lenses
that form approximately 3–5% of the total-rock volume.
The upper-amphibolite–facies assemblage is syn-D1

and was folded during D3. The occurrence of musco-
vite+melt (no K-feldspar) during D3 suggests lower-
temperature conditions than during D1.

� The excellent bedrock exposure in the area west of
Okalik Bay, and particularly the metamorphic assem-
blages and deformation fabrics in the pelitic rocks, al-
low for a detailed study of the nature and timing of
tectonometamorphic events in this area. This field tem-
plate for the Paleoproterozoic evolution of eastern Hall
Peninsula provides a framework for pressure-tempera-
ture-time constraints and will help to elucidate the ther-
motectonic history of the northeastern Trans-Hudson
Orogen.
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