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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. The Hall Peninsula on southeastern

Baffin Island, Nunavut, is part of the Paleoproterozoic accretion/collision zone of Trans-Hudson Orogen. Reconnaissance-

scale mapping and preliminary U-Pb geochronological work on the western Hall Peninsula has shown that it consists of

Paleoproterozoic granitic plutons that intrude Paleoproterozoic metasedimentary rocks, and that the eastern Hall Peninsula

is dominated by an Archean orthogneiss complex. The plutonic rocks have been considered correlative with the Cumber-

land Batholith, which composes much of southern Baffin Island. The metasedimentary units have been correlated with the

Lake Harbour Group of the Meta Incognita microcontinent on southern Baffin Island and with the Tasiuyak gneiss in the

Torngat Orogen of northern Labrador. The tectonic affinity of the Archean orthogneiss complex remains enigmatic but it

has been linked with similar reworked Archean gneisses in the Nagssugtoqidian Orogen of West Greenland. Bedrock map-

ping (1:250 000) on southern Hall Peninsula, by the Canada-Nunavut Geoscience Office, in the summer of 2012 has re-

vealed new insights into metamorphism and deformation, with implications for the tectonic history of the Hall Peninsula.

Three regional deformational events are recognized: 1) an early east-directed thin-skinned thrusting event (D1); 2) a subse-

quent east-directed thick-skinned thrusting event (D2); and 3) a late, north-northwest– or south-southeast directed

compressional event (D3) characterized by large (2–7 km wavelength) folds that plunge shallowly to the west-southwest.

The D1 and D2 deformational events are together responsible for the overall northwest-southeast trends in the map pattern of

Hall Peninsula, both are characterized by west- to southwest-dipping penetrative foliation and northwest- or southeast-

plunging fold axes and mineral lineations and both are accompanied by amphibolite-facies metamorphism. Evidence of an

older granulite-facies metamorphic event predating both D1 and D2 is locally observed in the Archean gneisses. In order to

resolve the nature and timing of metamorphism and deformation on Hall Peninsula, and implications for Paleoproterozoic

tectonics within the Trans-Hudson Orogen, this report outlines the framework for a detailed pressure-temperature-time-de-

formation (P-T-t-d) analytical study.

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 péninsule Hall au sud-est de l’île de Baffin (Nunavut) fait partie de la zone d’accrétion/

collision paléoprotérozoïque de l’orogène trans-hudsonien. La cartographie de reconnaissance et les travaux

géochronologiques U-Pb préliminaires effectués dans l’ouest de la péninsule Hall ont établi qu’elle se compose à cet endroit

de plutons granitiques paléoprotérozoïques qui font intrusion dans les roches métasédimentaires paléoprotérozoïques, et

que l’est de la péninsule Hall est dominé par un complexe d’orthogneiss archéen. Les roches plutoniques ont été jugées

corrélatives du batholite de Cumberland, dont se compose une grande partie de l’île de Baffin méridionale. Les unités

métasédimentaires ont été mises en corrélation avec le Groupe de Lake Harbour du microcontinent Meta Incognita dans le

sud de l’île de Baffin et avec le gneiss de Tasiuyak dans l’orogène de Torngat du nord du Labrador. L’affinité tectonique du
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complexe d’orthogneiss archéen n’est toujours pas résolue, mais elle a été associée aux gneiss archéens pareillement

retravaillés dans l’orogène nagssugtoqidien de l’ouest du Groenland. La cartographie du substratum rocheux (1/250 000)

dans le sud de la péninsule Hall, réalisée à l’été 2012 par le Bureau géoscientifique Canada-Nunavut, a permis de nouvelles

avancées au niveau de la compréhension du métamorphisme et de la déformation, et donc de leur incidence sur l’histoire

tectonique de la péninsule Hall. Trois épisodes de déformation régionaux sont reconnus : 1) un événement précoce de

chevauchement pelliculaire en direction est (D1); 2) un événement subséquent de chevauchement de couches épaisses en

direction est (D2); et 3) un événement tardif de compression nord–nord-ouest, ou sud–sud-est (D3), caractérisé par des plis

de grande taille (longueur d’onde de 2 à 7 km) qui plongent à faible profondeur vers l’ouest–sud-ouest. Les épisodes de

déformation D1 et D2 sont conjointement responsables des tendances globales nord-ouest–sud-est dans la configuration

cartographique de la péninsule Hall, toutes deux caractérisées par une foliation pénétrative à pendage ouest–sud-ouest et

des axes de plis et des linéations minérales plongeant vers le nord-ouest ou le sud-est, et tous deux accompagnés de

métamorphisme au faciès des amphibolites. Des preuves d’un événement métamorphique au faciès des granulites plus an-

cien, antérieur à la fois à D1 et D2, sont visibles par endroits dans les gneiss archéens. Afin de comprendre la nature et la

synchronisation des épisodes de métamorphisme et de déformation sur la péninsule Hall, et les conséquences au niveau de la

tectonique paléoprotérozoïque au sein de l’orogène trans-hudsonien, le présent rapport résume les grandes lignes d’une

étude analytique détaillée de la pression-température-temps-déformation (P-T-t-d).

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.

This report describes field observations of deformed and

metamorphosed Archean and Proterozoic units. The pur-

pose of this study is to set the stage for future work involv-

ing pressure-temperature-time-deformation studies to de-

cipher the tectonometamorphic history of the Hall Penin-

sula.

The Trans-Hudson Orogen is a Paleoproterozoic collision-

al orogenic belt that extends in a broad arcuate shape from

northeastern to south-central North America (Hoffman

1988; Lewry and Collerson 1990). This orogenic belt sepa-

rates the lower plate Superior craton from an upper plate

collage of Archean crustal blocks (Churchill plate). The

Churchill plate includes the Wyoming craton, the Hearne

Domain, the Slave craton, the Rae craton and the North At-

lantic (Nain) craton of Greenland and Labrador. On Baffin

Island, Nunavut, in the northeastern part of the Trans-Hud-

son Orogen, a well-exposed continental collisional zone re-

cords the 1.83–1.80 Ga southward migration of the Chur-

chill plate and its terminal collision with the Superior

craton. The upper Churchill plate collage in the Quebec-

Baffin segment of the Trans-Hudson Orogen consists of the

Rae craton and several microcontinents that were accreted

to the southeastern Rae margin between ca. 1.88–1.84 Ga.

One of these accreted terranes is the Meta Incognita micro-

continent, which accreted to the southeastern Rae margin

between ca. 1.883 and 1.865 Ga and is currently exposed on

southern Baffin Island (St-Onge et al. 2006b).

The Meta Incognita microcontinent comprises crystalline

basement overlain by a Paleoproterozoic clastic-carbonate

shelf succession (Lake Harbour Group), and ca. 1.865 to

1.848 Ga quartz diorite to monzogranite plutons (Cumber-

land 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 crystal-

line basement of the Meta Incognita microcontinent con-

sists of Neoarchean crust (ca. 2.7–2.6 Ga), early Paleo-

proterozoic granitoid intrusions (ca 2.40–2.15 Ga) and

ca. 1.95 Ga monzogranite-tonalite orthogneiss (Scott and

Wodicka 1998; N. Wodicka, unpublished data, in Corrigan

et al. 2009). It has been correlated with ca. 3.02–2.78 Ga

orthogneisses in the lower plate Superior margin in North-

ern Quebec (St-Onge et al. 2000). However, it remains un-

clear whether the basement of the Meta Incognita

microcontinent rifted from the Superior or Rae craton, or
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whether it constitutes crust that is exotic to both cratons (St-

Onge et al. 2009).

Limited work on the Hall Peninsula has shown that it is un-

derlain by Paleoproterozoic plutonic rocks that may be the

eastward continuation of the Cumberland Batholith,

Paleoproterozoic metasedimentary rocks that may be the

northeastern continuation of the Lake Harbour Group, and

an Archean orthogneiss complex of unknown tectonic af-

finity (Blackadar 1967; Scott 1996, 1999; St-Onge et al.

2006a, b). Possible parentage for the Archean orthogneiss

complex orthogneisses include the Superior craton, as sug-

gested for the Meta Incognita microcontinent; the North

Atlantic craton of southern Greenland (Jackson et al. 1990;

Scott 1999; St-Onge et al. 2009); the upper plate Rae craton

or, potentially, an Archean block of unknown affinity and

exotic to both the Rae and Superior cratons.

The general northwest-southeast strike of the units on the

Hall Peninsula aeromagnetic map, which are more subtle

on the preliminary geological map (Blackadar 1967), sets it

apart from the east-west striking structural features that

characterize southern Baffin Island. Furthermore, several

purported suture zones, when extrapolated great distances

onto the peninsula, appear to converge on the Hall Penin-

sula, including: the approximately east-west striking Baffin

suture, which forms the boundary between the Meta Incog-

nita microcontinent and the Rae craton; the approximately

east-west striking Disko Bugt and Nagssugtoqidian su-

tures, which separate the Aasiaat Domain (St-Onge et al.

2009) from the Rae craton to the north and the North Atlan-

tic craton to the south in West Greenland; and the north-

west-southeast striking Abloviak shear zone and associated

sutures in the Torngat Orogen, northern Labrador, which

separate the North Atlantic craton from the Superior craton.

Therefore, the geology of the Hall Peninsula and, in partic-

ular, the tectonic affinity of the eastern Archean ortho-

gneiss complex, may provide insight into plate tectonic re-

constructions of the Trans-Hudson Orogen in northern

Canada and Greenland.

Geological background

Reconnaissance-scale bedrock mapping of the Hall Penin-

sula was conducted by Blackadar (1967), and an east-west

transect located east of Iqaluit was mapped by Scott (1996,

1999). Based on their observations, Hall Peninsula has

been divided into three lithological domains: a western do-

main of Paleoproterozoic garnet- or orthopyroxene-bear-

ing monzogranite, a central domain of Paleoproterozoic

metasedimentary rocks, and an eastern domain of Archean

tonalite gneiss monzogranite and metasedimentary rocks.

Orthopyroxene monzogranite in the western plutonic do-

main on Hall Peninsula was emplaced at 1857 +5/–3 Ma,

and the less common garnet monzogranite phase crystal-

lized at 1850 +3/–2 Ma (U-Pb zircon, Scott 1999). These

magmatic ages are contemporaneous with the emplace-

ment of the Cumberland Batholith from ca. 1865 to

1848 Ma (U-Pb zircon; Jackson et al. 1990; Wodicka and

Scott 1997; Scott and Wodicka 1998; Whalen et al. 2010),

and thus the western plutonic domain on Hall Peninsula has

been interpreted to correlate with the Cumberland Bath-

olith (Scott 1999). Whalen et al. (2010) postulated that this

magmatic event resulted from large-scale, post-accretion

lithospheric mantle delamination during the Trans-Hudson

orogeny.

The western limit of the central metasedimentary domain is

defined by an intrusive contact with the western plutonic

domain (Scott 1999). Rocks in the metasedimentary do-

main include biotite–garnet±sillimanite psammite and

semipelite with concordant mafic sheets and marble (Scott

1996). Detrital zircon ages in psammite and semipelite

yield U-Pb ages that are almost exclusively Paleoprotero-

zoic, with an age population at ca. 2.2 Ga and a depositional

range of ca. 1.93–1.89 Ga (Scott 1999). Due to lithological

similarities and similar detrital zircon U-Pb age distribu-

tions, the central metasedimentary domain on Hall Penin-

sula may have been deposited in the same basin system as

the Lake Harbour Group of the Meta Incognita micro-

continent on south Baffin Island and the Tasiuyak gneiss of

the Torngat Orogen in northern Labrador (Scott 1999; Scott

et al. 2002; St-Onge et al. 2009).

Euhedral monazite in psammite from the central Hall Pen-

insula yielded a U-Pb age of 1862 ±2 Ma, which is consid-

ered to date the thermal peak of metamorphism (Scott

1999). Another sample of psammite from the same location

recorded a slightly younger age of metamorphism, repre-

sented by zircon overgrowths at 1852 ±2 Ma (Scott and

Gauthier 1996). Tabular bodies of garnet-bearing monzog-

ranite commonly occur parallel to compositional layering

in the metasedimentary rocks, and a U-Pb age of ca.

1869 Ma was determined from euhedral zircon over-

growths on rounded, xenocrystic crystals (Scott 1999). The

petrological relationship and age have been interpreted to

be the products of partial melting (Scott 1999). Although

only preliminary, this spread of metamorphic ages coin-

cides approximately with Cumberland Batholith magma-

tism (ca. 1.865–1.848 Ga).

The contact between the central metasedimentary domain

and the eastern Archean tonalite gneiss has been described

as tectonic (Scott 1996). The tonalite gneiss contains

hornblende and biotite, indicative of amphibolite-facies

metamorphism, and localized orthopyroxene cores suggest

an older, granulite-facies event (Scott 1999). Zircon crys-

tallization ages of the tonalite gneiss range between 2920 +

8/–6 and 2797 +27/–15 Ma, and zircon overgrowths pos-

sess ages of ca. 1.85–1.83 Ga, attributed to regional meta-

morphism that is also documented by 1.84 Ga granitic veins

(Scott 1999). Quartzite from a panel of metasedimentary

Summary of Activities 2012 31



rocks in the orthogneiss yielded detrital zircon ages that

were exclusively Archean, and a monazite age of 1877

±3 Ma is considered to date early metamorphic conditions

(Scott 1999). The Archean crystallization ages and Paleo-

proterozoic metamorphic history of the eastern orthogneiss

domain on the Hall Peninsula support correlations with the

Archean gneisses of the Nagssugtoqidian Orogen (Aasiaat

Domain) in West Greenland (Jackson et al. 1990; Scott

1999; St-Onge et al. 2009).

Hints of a younger tectonothermal event in the Archean

orthogneisses on Hall Peninsula are exhibited by 1.76 Ga

granitic veins (U-Pb zircon), which is also suggested by

1.74–1.73 Ga U-Pb titanite ages in several samples of

tonalite gneiss. It is unclear whether the titanite ages repre-

sent ‘final cooling’ (Scott 1999) or a distinct metamorphic

pulse. There are also several post-1.80 Ga K-Ar cooling

ages reported for the Hall Peninsula, including biotite ages

ranging from ca. 1507 to 1700 Ma (Wanless et al. 1968,

1974), a muscovite age of ca. 1610 Ma (Lowdon 1960), and

a hornblende age of ca. 1670 Ma (Wanless et al. 1979).

Previous bedrock mapping on the Hall Peninsula (Blacka-

dar 1967; Scott 1996) and geochronological work (Scott

1999) determined the principal lithological framework and

provided preliminary ages of crystallization, deposition

and metamorphism, enabling tentative tectonic interpreta-

tions. The 1:250 000 scale bedrock mapping, on the south-

ern Hall Peninsula during the summer of 2012, has shed

light on the lithological complexity, deformation and meta-
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morphism within the three principal domains. Geological

mapping (Figure 1), detailed lithological descriptions, rela-

tionships and representative field photos are presented in

Machado et al. (2013), and a brief summary of lithological

units is provided below.

Western Plutonic Domain (ca. 1860 Ma)

The Western Plutonic Domain is dominated by medium-

grained biotite–orthopyroxene±magnetite granodiorite

and garnet-biotite monzogranite. Biotite-orthopyroxene-

magnetite granodiorite has orange weathered surfaces and

green-brown fresh surfaces, and it typically forms strongly

weathered, friable outcrop. Granodiorite locally surrounds

zones of fine-grained diorite and gabbro, which may repre-

sent boudinaged dikes or xenoliths. Contacts between

granodiorite and metasedimentary rocks are sharp, and par-

allel to foliation, and it is unclear whether they are intru-

sive, depositional or tectonic.

Biotite-garnet monzogranite intrudes granodiorite and

metasedimentary rocks. Biotite-garnet monzogranite

weathers to white, but the white-weathered rind is typically

fractured or eroded to reveal rusty-weathered rock, result-

ing in the patchy white– and rusty–weathering pattern that

is characteristic of this unit. Biotite-garnet monzogranite

contains 5–20 vol. % red-brown to lilac-coloured garnet.

This unit forms extensive intrusive bodies, locally contains

rafts of metasedimentary rocks and can exhibit layering de-

fined by garnet-rich and garnet-poor layers. Therefore, bio-

tite-garnet monzogranite may represent the product of

widespread anatexis of metasedimentary rocks (Scott

1996, 1999). Rare pods and panels of diorite, gabbro and

pyroxenite occur parallel to foliation in biotite-garnet

monzogranite, and represent either younger dikes that have

been stretched or enclaves of older mafic-to-intermediate

rocks. Pegmatitic biotite syenogranite to monzogranite

dikes occur throughout the Western Plutonic Domain, both

parallel to and crosscutting foliation.

Eastern Orthogneiss Domain (ca. 2900–2800 Ma)

The Eastern Orthogneiss Domain is dominated by fine- to

medium-grained biotite±hornblende±magnetite tonalite

and monzogranite, with coarse-grained syenogranite to

monzogranite layers that are oriented parallel to foliation

and may represent a vein network. The tonalite and

monzogranite gneisses contain enclaves of biotite diorite,

mafic tonalite, amphibolite and pyroxenite, and are cross-

cut by undeformed coarse-grained to pegmatitic monzo-

granite to syenogranite dikes. The lithological complexity

of the Eastern Orthogneiss Domain is described in detail by

From et al. (2013).

Metasedimentary rocks

A significant outcome of the mapping conducted during

summer 2012 is that the metasedimentary rocks are not lo-

calized in the former central metasedimentary domain of

Scott (1996, 1999). Instead, panels of metasedimentary

rocks are distributed throughout the Hall Peninsula, rang-

ing from 10 m to about 10 km in width.

In the Western Plutonic Domain, garnet-biotite monzo-

granite exhibits irregular, intrusive contacts with panels of

metasedimentary rocks. Contacts between the metasedi-

mentary rock packages and biotite-orthopyroxene grano-

diorite are sharp and concordant to foliation. The metasedi-

mentary rocks consist of interbedded biotite–garnet±

sillimanite pelite, semipelite and quartzite, with minor mar-

ble occurrences in the Waddell Bay area, southwestern Hall

Peninsula.

In the Eastern Orthogneiss Domain, panels of metasedi-

mentary rocks are interleaved with tonalitic to monzodior-

itic gneisses. The panels occur both structurally above and

below the gneisses, with sharp, straight contacts that are

parallel to foliation and have been interpreted as tectonic or

depositional, based on the tectonostratigraphic and struc-

tural context. The metasedimentary intervals occur with ir-

regular frequency. For example, along a single 5 km tran-

sect across-strike, there can be up to eight metasedimentary

packages, ranging from 5–20 m in thickness, separated by

20 m to 1 km wide intervals of tonalite gneiss. Elsewhere,

2 km wide intervals of metasedimentary rocks regularly al-

ternate with intervals of tonalite gneiss. This unit repetition

can possibly be attributed to thrust imbrication or fold repe-

tition, as discussed in more detail below. The metasedi-

mentary rocks in the Eastern Orthogneiss Domain include

biotite psammite and biotite–garnet±sillimanite±musco-

vite pelite and semipelite. Marble and quartzite were ob-

served about 30 km west of Cornelius Grinnell Bay, south-

eastern Hall Peninsula. In contrast to the metasedimentary

rocks in the Western Plutonic Domain, those in the Eastern

Orthogneiss Domain are more lithologically variable, and

they almost always occur in association with layers of am-

phibolite that are parallel to bedding and foliation and lo-

cally contain garnet. These mafic zones may represent sills

or dikes that intruded along bedding prior to metamorphism

and deformation.

Deformation

D1: East-west compression

The D1 deformational event is the earliest recognizable

event that affects both the metasedimentary rocks of the

Western Plutonic Domain and the orthogneiss complex and

metasedimentary rocks in the Eastern Orthogneiss Do-

main. The Archean orthogneiss complex on eastern Hall

Peninsula may have arguably experienced earlier defor-

mational events, but D1 is considered to represent the earli-

est recognizable regional deformational event that is not

limited to the Archean orthogneiss complex, and may

therefore represent younger, possibly Paleoproterozoic,
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tectonism. The D1 deformational event is characterized by

moderately to steeply west- to southwest-dipping foliation

and northwest-plunging fold axes and mineral lineations,

with some west-over-east kinematic indicators. Due to

transposition of S1 by S2, S1 is only discernible in the hinges

of F2 folds and in areas of low-D2 strain (e.g., Braden et al.,

2013). For example, in an open F2 fold in semipelite in the

Newton Fiord area, southwestern Hall Peninsula, S1 is de-

fined by the alignment of biotite, is parallel to relict bed-

ding, and is crosscut by southwest-dipping axial-planar S2

cleavage (Figure 2a). The S1 fabric is also defined by

aligned sillimanite, biotite and lozenge-shaped garnet

porphyroblasts in pelite folded by D2 (Figure 2b, c). In the

Newton Fiord area, D1 is characterized by a flattening fab-

ric (S1), with little to no L1 mineral lineations (Braden et al.,

2013).

On the northeastern Hall Peninsula, west of Okalik Bay, ev-

idence of D1 is well preserved in an area of low-D2 strain in

biotite-hornblende monzogranite gneiss. The F1 folds of

syenogranite veins and diorite enclaves in monzogranite

gneiss exhibit well-developed, southwest-dipping axial-

planar S1 foliation defined by biotite and hornblende (Fig-

ure 2d). The F1 folds in this area verge to the northeast, sug-

gesting apparent southwest-over-northeast displacement

(Figure 2e). The F1 fold axes and L1 mineral stretching

lineations plunge shallowly to the northwest (Figure 2f),

but in zones of higher cumulative strain, L1 lineations occur

as southwest-plunging stretching lineations that are inter-

preted to have formed during simple southwest-to-north-

east shear.

D2: Pervasive east-directed thrusting

Fabrics related to D2 are widespread throughout the map

area and affect all rock units except for late pegmatitic

syenogranite to monzogranite dikes that crosscut foliation

in the plutonic rocks, orthogneisses and associated

metasedimentary rocks. The D2 deformation event is char-

acterized by moderately to steeply west- to southwest-dip-

ping foliation, northwest- or southeast-plunging fold axes

and L2 stretching lineations, and generally west-over-east

kinematic indicators, although opposing kinematics can be

found, which suggests local strain partitioning. The fabrics

associated with D1 and D2 are typically parallel, and they

are both defined by amphibolite-facies mineral assem-

blages. Therefore, D1 and D2 fabrics can only be distin-

guished in areas that have been folded during D2, where S1

foliation is folded by F2 folds and crosscut by S2 axial-pla-

nar foliation. In areas that have undergone low-D2 strain, or

have not been affected by D2, D1 is also recognizable.

Throughout most of Hall Peninsula, S1 foliation is visible in

F2 fold hinges and, therefore, D1 and D2 probably represent

two episodes of deformation with similar regional extents.

In metasedimentary rocks in the Newton Fiord area, south-

western Hall Peninsula, northwest-plunging folds have

west-dipping axial-planar S2 foliation (Figure 2a), and

northwest-plunging L2 mineral lineations that are parallel

to F2 fold hinges and are defined by sillimanite and biotite

(Figure 3a). In the Eastern Orthogneiss Domain, shallow

northwest- or southeast-plunging F2 folds and L2 lineations

are preserved in tonalite gneiss and associated metasedi-

mentary and amphibolite layers (Figure 3b, c). Evidence of

top-to-east displacement is recorded by stepped quartz rods

on southwest-dipping foliation planes in Newton Fiord

area metasedimentary rocks (Figure 3d), and southwest- or

northeast-directed shear is suggested by southwest-plung-

ing lineations in higher strain areas.

While D2 is characterized by penetrative west- to south-

west-dipping foliation and macro-scale isoclinal or open

folds, there are north-northwest–plunging open folds in the

Waddell Bay area that are several kilometres from limb to

limb and exhibit localized, poorly developed southwest-

dipping foliation. These may represent F2 folds that devel-

oped in an area of low-D2 strain. In the Eastern Orthogneiss

Domain, irregular repetition of orthogneiss and metasedi-

mentary rock packages may be due to folding or thrust

imbrication, or a combination of these processes, as a result

of east-directed thrusting during D2.

D3: North-northwest–south-southeast directed
compression

Late strain is characterized by large, open fold trains with

wavelengths on the order of 2–7 km, and fold axes that

plunge shallowly to the west-southwest. These folds are

common in the Eastern Orthogneiss Domain but there is

limited evidence of D3 in the Western Plutonic Domain,

perhaps due to the paucity of mapping conducted there in

2012. Deformation related to D3 is well documented in the

Eastern Orthogneiss Domain in the central Hall Peninsula,

where a D2 synform with a northwest-trending fold axis has

been refolded by a D3 synform with a southwest-trending

fold axis, creating a 4 by 8 km structural basin (Mackay et

al., 2013). Deformation related to D3 in the Eastern

Orthogneiss Domain is also recognized on the Blunt Penin-

sula, on the west coast of Cyrus Field Bay. In this area, bio-

tite tonalite encloses a ~50 m thick package of garnet-bio-

tite-sillimanite pelite and biotite±hornblende diorite, and

the rocks are folded by an ~7 km wide F3 fold that plunges

shallowly to the southwest. Several smaller-scale, south-

west-plunging folds occur near the hinge zone of the larger

F3 fold (Figure 4a), and lineations defined by quartz and

plagioclase plunge shallowly to the southwest (Figure 4b).

The S2 fabric in tonalite gneiss, diorite and metasediment-

ary rocks is folded by the large F3 fold (Figure 4c).

Some areas on northeastern Hall Peninsula are character-

ized by penetrative foliation that dips shallowly to moder-

ately to the south-southeast, with localized moderately

north-dipping foliation. Because these areas were mapped

by helicopter, with few ground-truthing traverses, it is un-
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Figure 2: Field photographs of D1 and D2 deformation fabrics on Hall Peninsula: a) a folded monzogranite dike in biotite semipelite in the
Newton Fiord area; the S1 biotite schistosity is parallel to relict bedding and is crosscut by southwest-dipping axial planar S2 foliation; b) bed-
ding-parallel S1 fabric (and possibly S2 fabric) defined by sillimanite and biotite wrapping garnet porphyroblasts in garnet-sillimanite-biotite
pelite, Newton Fiord area; c) an F2 fold in interbedded garnet-biotite quartzite and garnet-sillimanite-biotite pelite in the Newton Fiord area,
with clear S1 fabric defined by biotite and sillimanite wrapping garnet porphyroblasts; d) an F1 fold of a syenogranite vein and compositional
layering in biotite-hornblende monzogranite gneiss, west of Okalik Bay; well-developed axial planar S1 foliation is defined by aligned biotite
and hornblende; e) diorite enclaves and syenogranite layers folded by F1 folds in biotite-hornblende monzogranite gneiss, west of Okalik
Bay; the axes of the F1 folds plunge shallowly toward the northwest; fold asymmetry suggests they are northeast-verging, with west-over-
east displacement; f) shallow-northwest-plunging L1 lineation on an amphibolite enclave in biotite hornblende monzogranite gneiss on the
northeastern Hall Peninsula, west of Okalik Bay; in the upper left part of the photo, fractures have formed due to orthogonal extension during
shear; the mineral lineation is defined by hornblende, plagioclase and quartz.



clear whether this subdomain with distinct fabrics is related

to a separate, penetrative deformation event, or whether it

represents S2 fabric that has been re-oriented by large-scale

F3 folds. In north-central Hall Peninsula, localized ptyg-

matic folding suggests D3 strain at a macroscopic scale

(Figure 4d). Alternatively, because the ptygmatic folds oc-

cur in metasedimentary rocks that are adjacent to the west-

dipping, high-strain contact with tonalite gneiss they may

have resulted from prolonged deformation along the west-

dipping high-strain zone during D2.

Metamorphism

Granulite-facies metamorphism

Possible granulite-facies assemblages were locally ob-

served in tonalite gneiss in the Eastern Orthogneiss Do-

main. In some places on eastern Hall Peninsula, west of

Allen Island, tonalite gneiss exhibits the assemblage ortho-

pyroxene-hornblende-biotite-plagioclase-quartz (Fig-

ure 5). In the same area, upper-amphibolite–facies tonalite

gneiss contains clinopyroxene-orthopyroxene gabbro en-

claves. The gneissic banding and granular texture of these

mineral assemblages suggests that they likely grew during

granulite-facies metamorphism (Vernon 2004). Amphibo-

lite-facies minerals (hornblende-biotite) occur on the edges

of diorite enclaves, near the contact with surrounding

tonalite gneiss. This suggests that granulite-facies meta-

morphism was overprinted by later amphibolite-facies con-

ditions.

The biotite-orthopyroxene assemblage in granodiorite in

the Western Plutonic Domain, on the Hall Peninsula, and in

the Paleoproterozoic Cumberland Batholith, on southern

Baffin Island, suggests that these granitoid intrusions are

charnockites, in which the low water activity and the high

temperature of the magma ensured the stability of orthopyr-

oxene (Frost and Frost 2008). Alternatively, the occurrence

36 Canada-Nunavut Geoscience Office

Figure 3: The D2 deformation fabrics on Hall Peninsula: a) steeply northwest-plunging L2 mineral lineations defined by sillimanite and bio-
tite in garnet-biotite-sillimanite pelite, Newton Fiord area; these lineations are parallel to F2 fold hinges; b) shallowly northwest-plunging F2

antiform of tonalite gneiss and associated biotite-garnet-sillimanite pelite and amphibolite, central Hall Peninsula; c) shallowly northwest-
plunging L2 sillimanite lineation and southwest-dipping biotite schistosity in biotite-sillimanite pelite near the hinge of the F2 antiform shown
in (b); d) quartz rodding on a southwest-dipping foliation plane in quartzite in the Newton Fiord area; the ‘stepping’ on quartz rods indicates
up-to-the-east displacement.



of orthopyroxene in the granitoid intrusions may have re-

sulted from dehydration during granulite-facies metamor-

phism. Preliminary petrographic analysis has confirmed

granulite-facies assemblages in pelite from the western

Hall Peninsula, with the assemblage garnet-orthopyr-

oxene-plagioclase-quartz (Spear 1993). Granulite-facies

assemblages also occur in the metasedimentary rocks of the

Paleoproterozoic Lake Harbour Group in the Meta Incog-

nita microcontinent on southern Baffin Island, where they

are similarly overprinted by amphibolite-facies metamor-

phism (St-Onge et al. 2007).

Widespread amphibolite-facies metamorphism

Amphibolite-facies assemblages are present in the entire

2012 map area. In tonalite and monzogranite gneisses in the

Eastern Orthogneiss Domain, middle- to upper-amphibol-

ite–facies metamorphism is characterized by the assemblage

biotite–plagioclase±hornblende (Figure 2d), locally with

clinopyroxene or garnet. Biotite diorite enclaves in the

orthogneisses commonly contain hornblende; amphibolite

enclaves locally contain clinopyroxene; and ultramafic en-

claves are rich in tremolite-actinolite. In some higher strain

zones, the assemblage biotite-hornblende-epidote indi-

cates lower-amphibolite–facies metamorphism.

In the Western Plutonic Domain, upper-amphibolite–facies

conditions are indicated in biotite-garnet monzogranite by

the assemblage biotite-garnet-plagioclase. In biotite-

orthopyroxene-magnetite granodiorite, orthopyroxene has
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Figure 4: a) Shallow southwest-plunging F3 folds in diorite in the Eastern Orthogneiss Domain, Blunt Peninsula. b) Rodded quartz and feld-
spar define a shallow southwest-plunging lineation in a monzogranite dike hosted by diorite in the Eastern Orthogneiss Domain, Blunt Pen-
insula. c) Garnet-biotite-sillimanite pelite with subhorizontal foliation (138/08) near the hinge zone of a ~7 km wide F3 fold. Aligned garnet
porphyroblasts and surrounding biotite tails define a lineation that probably formed during D2, whereas rodded monzogranite veins/
leucosomes on foliation planes define a shallow southwest-plunging lineation that is attributed to D3. d) Ptygmatic folds in biotite-sillimanite
semipelite in the Eastern Orthogneiss Domain on the north-central Hall Peninsula. Fold orientations are variable, but fold noses generally
point north-south, parallel to the adjacent west-dipping high-strain zone. The ptygmatic folds represent two generations of folding, and sev-
eral possible scenarios: 1) the smaller folds may be F2, subsequently folded by a larger F3 fold; 2) the smaller folds may be F2, subsequently
folded again during D2; 3) the larger fold may have formed during D2, and the smaller folds formed as a result of S2 foliation development.
The white pods or knots are faserkiesel, which is composed of fine sillimanite surrounded by quartz. Since the faserkiesel is rodded in the
hinge zones and stretched along the limbs of both generations of folds, it predates or is synchronous with both folding events.



undergone variable replacement by biotite-magnetite dur-

ing amphibolite-facies metamorphism.

Metamorphic mineral assemblages in the metasedimentary

rocks also indicate upper-amphibolite–facies metamor-

phism. The metamorphic mineral assemblage in quartzite is

biotite-garnet-quartz, and in psammite it is commonly bio-

tite–quartz–plagioclase–K-feldspar±garnet. In pelite and

semipelite, the assemblages are as follows, in order of fre-

quency (quartz–K-feldspar–plagioclase): biotite-garnet;

biotite-garnet-sillimanite (Figures 2b, 4c); biotite-silli-

manite (Figures 3c, 4d); biotite-muscovite-sillimanite (fib-

rolite); biotite-muscovite; graphite±biotite. Pelite locally

contains faserkiesel, which are white pods or knots of fine

fibrous sillimanite surrounded by quartz. Amphibolite lay-

ers in metasedimentary rocks in the Eastern Orthogneiss

Domain have the assemblage hornblende–plagioclase±

quartz±garnet. Biotite is ubiquitous in the metasedimentary

rocks, but its abundance is variable. For example, pelite in

the Newton Fiord area contains about 10–15% biotite, a

much lower biotite content than pelite elsewhere (25–

35%), which either reflects differences in bulk rock compo-

sition, or suggests that temperatures were high enough to

drive biotite dehydration reactions. Overall, the mineral as-

semblages in the metasedimentary rocks record upper-am-

phibolite–facies metamorphism with very little evidence of

greenschist-facies retrogression, and no recognizable

younger mineral assemblage. The quantitative P-T condi-

tions and metamorphic reactions are the subject of ongoing

work.

Preliminary petrographic analysis of pelite from the New-

ton Fiord area shows that lozenge-shaped, garnet porphy-

roblasts are wrapped by a strong foliation defined by pris-

matic sillimanite crystals and minor biotite. Inclusions of

quartz, biotite and sillimanite in garnet are weakly aligned.

These textures suggest that garnet growth was syn- to post-

tectonic. Asymmetric quartz–K-feldspar tails on garnet

porphyroblasts suggest sinistral D2 (and possibly D1) shear

toward the northwest. This rock records a progression

through D1+M1 and D2+M2, but it is difficult to distinguish

between these events because D1 and D2 fabrics are typi-

cally parallel, and both are defined by amphibolite-facies

assemblages. Since open F2 folds may indicate a low-D2

strain zone in the Newton Fiord area (Braden et al., 2013), it

is possible that D1 was the dominant fabric-forming event

in this rock.

In pelite in the Eastern Orthogneiss Domain, near the centre

of Hall Peninsula, lozenge-shaped garnet porphyroblasts

are wrapped by fibrous sillimanite intergrown with biotite.

Since fibrolite tends to grow at lower metamorphic temper-

atures than prismatic sillimanite, this pelite may have

reached a lower peak temperature than pelite at Newton

Fiord. Asymmetric F2 microfolds in the sillimanite-biotite

bands suggest D2 shear toward the southeast. This may rep-

resent a lateral strain component during west-over-east

thrusting. In pelite from the Blunt Peninsula, in the Eastern

Orthogneiss Domain, oval-shaped garnet porphyroblasts

are wrapped by symmetric biotite tails. The garnets are

zoned, with biotite–quartz±sillimanite inclusions concen-

trated in the centres, defining a near-spiral–shaped pattern

that is typical of syndeformational ‘snowball’ garnets.

These textures suggest that the garnet cores are syntectonic

and overprinted a biotite-quartz-sillimanite assemblage.

Additional detailed analyses of mineral-fabric relation-

ships are necessary to resolve the nature and timing of

metamorphism and deformation.

Planar fabrics and lineations associated with D1 and D2 are

defined by upper-amphibolite–facies mineral assemblages

(Figures 2b, d, f, 3a, c, 4c). There is no definitive evidence

that amphibolite-facies conditions persisted during D3

since no new metamorphic mineral growth was observed in

association with D3. The L3 lineations, which are the only

outcrop-scale structures associated with D3, are defined by

stretching (rodding) of quartz and feldspar, which may

have formed prior to D3. The large-scale open folding asso-

ciated with D3, and the lack of D3-related penetrative fabric,

suggest that D3 was relatively low-strain and probably

lacked the conditions required for a pervasive metamorphic

overprint.

Preliminary tectonic interpretation

The D2 event is likely responsible for widespread, penetra-

tive southeast-striking, west-southwest–dipping fabric, ap-

parent east-directed thrust imbrication and folding, and

controls the broad southeast-trending map pattern on the

Hall Peninsula. Because S1 and S2 fabrics are typically par-

allel and record similar strain orientations, it is possible that

D1 represents an initial thin-skinned stage, and that D2 cor-
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Figure 5: Greasy green–coloured tonalite to quartz-diorite gneiss
from the eastern Hall Peninsula, west of Allen Island, with the
granulite-facies assemblage orthopyroxene-hornblende-biotite-
plagioclase-quartz.



responds to a subsequent thick-skinned stage within the

same general convergence scenario. Prolonged amphibo-

lite-facies metamorphism (M1+M2) may have accompa-

nied D1+D2.

Preliminary age estimates for metamorphism on the Hall

Peninsula suggest a protracted (~50 m.y.) thermal event:

1852 ±2 Ma zircon overgrowths and 1862 ±2 Ma monazite

in psammite from the central Hall Peninsula (Scott and

Gauthier 1996; Scott 1999); ca. 1869 Ma zircon over-

growths in a monzogranite layer, interpreted to represent

the age of partial melting of metasedimentary rocks in the

Western Plutonic Domain (Scott 1999); 1877 ±3 Ma

monazite from quartzite in the Eastern Orthogneiss Do-

main (Scott 1999); and ca. 1.85–1.83 Ga zircon

overgrowths in tonalite gneiss in the Eastern Orthogneiss

Domain (Scott 1999). Since zircon and monazite growth

occurred in metasedimentary rocks and orthogneisses that

have amphibolite-facies assemblages, and there is no men-

tion of (relict) granulite-facies assemblages in these geo-

chronology samples, it is probable that the zircon and

monazite growth occurred under amphibolite-facies condi-

tions. Therefore, ca. 1.88–1.83 Ga zircon and monazite

growth likely record the timing of M2 and D2, or even per-

haps a combination of M1+M2/D1+D2.

The ca. 1.85–1.86 Ga zircon overgrowths and monazite

ages in the metasedimentary rocks in the central Hall Penin-

sula and ca. 1.83–1.85 Ga zircon overgrowths in Archean

tonalite gneiss are concordant with the timing of extensive

felsic plutonism on southern Baffin Island. These grani-

toids include garnet monzogranite (1850 +5/–3 Ma, Scott

1999) and orthopyroxene-biotite monzogranite (1857 +5/–

3 Ma, Scott 1999) on Hall Peninsula, and the ca. 1865–

1850 Ma Cumberland Batholith (Jackson et al. 1990;

Wodicka and Scott 1997; Scott and Wodicka 1998; St-

Onge et al. 2007; Whalen et al. 2010). The interpreted age

of part ial melt ing in the metasedimentary rocks

(ca. 1869 Ma) is slightly older than the early stages of Cum-

berland Batholith magmatism, and coincides with the wan-

ing stages of felsic plutonism in the Torngat Orogen of

northern Labrador (Scott 1999). Metamorphic zircon

growth between ca. 1850 and 1830 Ma in the Archean

orthogneisses is approximately coeval with the accretion of

the Narsajuaq arc along the southern margin of the Meta In-

cognita microcontinent at ca. 1845 Ma, which produced

granulite-facies metamorphism in the Lake Harbour Group

(St-Onge et al. 2007). The majority of the preliminary

metamorphic ages on the Hall Peninsula are slightly youn-

ger than the timing of Meta Incognita accretion to the

southeastern Rae margin dated between ca. 1883 and

1865 Ma (St-Onge et al. 2006b). Consequently, M1+D1 and

M2+D2 broadly coincide with extensive felsic plutonism

during ca. 1865–1850 Ma and the subsequent accretion of

the Narsajuaq arc to the Meta Incognita microcontinent at

ca. 1845 Ma.

Preserved granulite-facies metamorphism in pelite on the

west-central Hall Peninsula may be attributed to the accre-

tion of the Narsajuaq arc to the southern margin of the Meta

Incognita microcontinent at ca. 1845 Ma, since this event

was also responsible for granulite-facies metamorphism in

the Lake Harbour Group (St-Onge et al. 2007). Possible

granulite facies metamorphism in the ca. 1.865–1.850 Ga

biotite-orthopyroxene granitoids on the western Hall Pen-

insula may also be attributed to this event. This implies a

general west to east decrease in metamorphic grade on the

Hall Peninsula during M1+M2. Notably, variations in meta-

morphic mineral assemblages may reflect variations in the

bulk rock chemistry of the protolith, which presents diffi-

culties in constructing an isograd map. Thus, variations in

mineral assemblages within the same lithotype need to be

evaluated at the regional scale by combining field data with

petrography and paleotemperature-paleopressure estim-

ates.

Since preserved granulite-facies metamorphism on the

central and eastern portions of Hall Peninsula is limited to

the Archean orthogneisses and is overprinted by amphibo-

lite-facies metamorphism (M1 and M2), it is interpreted to

represent an early metamorphic event (M0) that predates D1

and D2. If Archean rocks on the Hall Peninsula represent

the westward continuation of Archean gneisses (Aasiaat

Domain) of the Nagssugtoqidian Orogen in western Green-

land (Jackson et al. 1990; Scott 1999; St-Onge et al. 2009),

the early granulite-facies metamorphism may be linked to

Archean tectonism that has been documented in western

Greenland (ca. 2.81–2.75 Ga, Connelly and Mengel 1996).

No recognizable crustal suture zones were encountered

during mapping in the summer of 2012, and it is therefore

possible that the basement rocks that underlie the entire

Hall Peninsula are of the same cratonic affinity. The D1+D2

and coeval amphibolite-facies metamorphism (M1+M2)

may represent east-directed shortening of the basement and

supracrustal rocks on the Hall Peninsula. However, it is

possible that discrete mylonitic deformational zones, possi-

bly suggesting crustal sutures, were not covered during the

1:250 000 scale mapping effort. Alternatively, the sutures

may have been intruded by later magmatism or thermally

overprinted, or were present at a higher structural level (and

have been eroded away). Geochemical and isotopic charac-

terization of the basement rocks on Hall Peninsula is

needed to fully understand their continuity and cratonic af-

finity.

Stratigraphic analysis of the metasedimentary rocks may

also shed light on the relationship between the Western

Plutonic Domain and the Eastern Orthogneiss Domain. Al-

though stratigraphic interpretations are limited by the dis-

continuity of the panels of metasedimentary rocks, current

mapping provides no conclusive evidence that the metased-

imentary rocks in the east are exotic with respect to those in

Summary of Activities 2012 39



the west. Nonetheless, the lithological variation of

metasedimentary rocks in the Eastern Orthogneiss Do-

main, and their association with mafic layers, are markedly

different from those in the Western Plutonic Domain. Lim-

ited detrital zircon work has shown that the metasedi-

mentary rocks on the central Hall Peninsula contain almost

exclusively Paleoproterozoic detrital zircons and were de-

posited prior to ca. 1.93 Ga, whereas the supracrustal rocks

in the Eastern Orthogneiss Domain were derived from an

exclusively Archean source and deposited prior to ca.

1.88 Ga (Scott 1999). Further stratigraphic and geochron-

ological work is needed to resolve possible correlations be-

tween the metasedimentary rocks across the two domains.

The Hall Peninsula is considered to be the westward contin-

uation of the Aasiaat Domain in West Greenland (Scott

1999; Hollis et al. 2006; Thrane and Connelly 2006; St-

Onge et al. 2009), a microcontinent of unknown cratonic

affinity that is separated from the Rae craton to the north

and the upper plate North Atlantic craton to the south by the

south-dipping Disko Bugt and Nagssugtoqidian sutures

(Connelly et al. 2006; St-Onge et al. 2009). The Meta In-

cognita microcontinent, the Hall Peninsula and the Aasiaat

Domain may share the same Archean basement and com-

prise a single (micro)continent that experienced apparent

east-directed thrusting coincident with the dominantly

north-south convergence of the Rae and North Atlantic

cratons. It is possible that the apparent east-directed short-

ening on the Hall Peninsula, and generally southeast-

trending map pattern, is a product of late- to post-orogenic

crustal-scale folding of an east-west-striking collisional

zone.

This possible crustal-scale folding event could potentially

be related to D3 on Hall Peninsula, which is characterized

by southwest-plunging antiforms and synforms that indi-

cate a late- to post-orogenic north-northwest–south-south-

east directed compressional event. Late- or post-orogenic

folding during D3 may be a consequence of orogenic col-

lapse after cessation of west-over-east thrusting and crustal

thickening. Folding would postdate the terminal collision

of the Trans-Hudson Orogen, which occurred ca. 1.82–

1.80 Ga (Lewry and Collerson 1990). Similar folding about

north-northeast–south-southwest trending axes was also

recognized as the youngest regional deformation event

(post-1.76 Ga) on the Meta Incognita Peninsula on south-

ern Baffin Island (St-Onge et al. 1998). Orogenic collapse

and midcrustal flow may be driven by a purported lower

crustal delamination event reported for Baffin Island

(Whalen et al. 2010). Delamination beneath Baffin Island is

supported by a relatively subhorizontal Moho at a depth of

43 km identified by receiver function and ‘SKS-splitting’

analyses of the lithosphere (Snyder 2010). Moreover, D3

may be recorded as post-1.80 Ga ages in the Archean

orthogneisses on the Hall Peninsula, including ca. 1.76 Ga

granitoids and ca. 1.74–1.73 Ga titanite ages (Scott 1999),

as well as K-Ar cooling ages, including biotite ages (1.50–

1.70 Ga, Wanless et al. 1968, 1974), muscovite ages

(1.61 Ga, Lowdon 1960) and hornblende ages (1.67 Ga,

Wanless et al. 1979). The nature and magnitude of this late-

orogenic event and the stabilization of the craton is part of

the future work to be accomplished as part of this project.

Ongoing and future work

Preliminary observations from this project, on the meta-

morphism and deformation on the Hall Peninsula have

added to the current knowledge of Baffin Island, yet many

questions remain unresolved, and additional analytical

work is required to unlock the tectonic history of this im-

portant terrane. In particular, the paleotemperature and

paleopressure conditions under which the two or three pos-

sible stages of metamorphism occurred will need to be de-

termined, as well as the timing of these thermal events.

Samples from metasedimentary rocks in the Western

Plutonic and the Eastern Orthogneiss domains have been

targeted for thermobarometry and mineral chemistry. Gar-

net Lu-Hf and Sm-Nd analyses will be performed to eluci-

date the ages of peak metamorphism and high-temperature

cooling. In situ zircon, monazite and titanite U-Pb geo-

chronology will be conducted on selected samples from the

area, with the goal of analyzing the accessory minerals in

their structural and petrological context to shed light on the

relationship between metamorphism and deformation.

Mica and hornblende 40Ar/39Ar thermochronology will be

used to illuminate the extent and duration of the younger

enigmatic 1.76 Ga event.

During the 2013 field season of the Canada-Nunavut

Geoscience Office, the Hall Peninsula Integrated

Geoscience Project, 1:250 000 scale bedrock mapping will

continue in the northern portion of the Hall Peninsula in

hopes of advancing the understanding of the metasedi-

mentary sequences and the Western Plutonic Domain. De-

tailed observations on the metamorphism and structural de-

formation in this area will add to the existing geological

framework and provide context for future P-T work and

geo- and thermochronological data.

Economic considerations

This work is, in part, providing the framework for a better

understanding of the architecture and geological history of

the Hall Peninsula. The discovery of diamond-bearing

kimberlites on the northeastern Hall Peninsula by Pere-

grine Diamonds Ltd. in 2008 may suggest that the Archean

Eastern Orthogneiss Domain possesses the necessary char-

acteristics for additional deposits. Because kimberlite

fields are associated with thick, stable cratons, a notable

feature of the Hall Peninsula (Snyder 2010), and are associ-

ated with major crustal structures, determining the base-

ment geometry and tectonic evolution may enable more ef-
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fective mineral exploration. The CNGO bedrock-mapping

program (2012) identified several additional targets for

preliminary mineral exploration (Machado et al., 2013). In

the Eastern Orthogneiss Domain, ultramafic enclaves in

tonalite gneiss and ultramafic sills within packages of

supracrustal rocks may contain potential carving stone ma-

terial and possible Ni-Cu-PGE mineralization, and

metasedimentary rock packages locally contain banded

iron formations and silicified gossans. In the Western

Plutonic Domain, marble in metasedimentary rock pack-

ages may have the potential to host semiprecious gem-

stones. Since the distribution of panels of metasedimentary

rocks may be related to apparent east-directed thrusting

during D2, understanding the deformational history is a

fundamental component of strategic exploration. Charac-

terizing the metamorphic geology and identifying discrete

alteration patterns of the Hall Peninsula will also help to

evaluate zones of mineralization and target areas of these

valuable commodities.
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